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Craigpark Electric Cable Co., 681 
Crompton & Co., 187, 228 
Crossley Bros., 309 


Cryselco, 68 
cube воошагце Telegraph Co., 589, 
Davis & Timmins, 949 ч 


Delhi Electric Tramways and Light- 


ing Co., 230 
De Mello Brazillian Rubber Co., 648 
Dick, Kerr & Co., 427, 467, 509, 549 
Diesel Engine Co., 108, 187, 996 
Direct Spanish Telegraph Co., 468 

» United 3 ble Co., 68, 

100, 192, 589 

„ West India Cable Co, 467, 549 
Dorman, Long & Co., 841 
Doves ‘Southern Electric Tramways, 

104 


Drake & Gorham, 680, 720 
Dublin & PD CHE Railway Co., 


228, 
- United Tramways Co. (1896), 
147, 189 
Dundee, Broughty Ferry and District 
Tramways Co., 
Eastern Extension, Australasia and 
China Telegraph Co., 27, 
509, 761, 801, 965, 
е Telegraph Co., 68, , 467, 


Edison & Swan United Electric Light 
Co., 549, 642 

Edmundson's Electricity Corporation, 
108, 144 

Electric and General Investment Co., 


Е Construction Co., 67, 144 
10 Landaulet Co., 189 


1 Supply Corporation, 106, 148 
Electrical and Mining Co. of 
Valdarno, 681 


City NoTres—continued. 


Electrical Development Co., 147 
ы Power Storage Co., 27, 66 
107 
x shares on the Berlin 
Exchange, 427 
Electrolytic Alkali Co., 648, 721 
Electromobile Co., 925 
Ferranti, Ltd., 681. 720, 802 
Franco- Belgian Tramway 
ments, 681 
French Company Notes, 1005, 1046 
Thomson-Houston Co., 107 
Gencral Electric Co., 107, 146 
Geneva Tramways Co., 467, 589, 841 
German  Trans-Atlantic Electricity 
30 


Co., 909 

Globe Telegraph an and US 27, 648 

Glover & Co 

Great Northern & "Cio Railway Co. 
189, 229 


s Northern, Piccadilly and 
Brompton Railway Co., 147, 
87 


1 
Greenwood & Batley, 27 
Hadfield’s Steel ошау ., 270 
Halifax & Bermudas Cable Co., 467, 


549 
Henley's Telegraph Works Co., W. T., 
225 


Hornsby & Son, Richard, 841, 925 
Hove Electric Lighting Co., 50) 
Ibbotson Bros., & Co., 589 

Imperial Tramways Co., 189 

Indian Electric Supply & Traction Co., 


27 

India-Rubber, Gutta-Percha and Tele- 
graph Works Co., 964, 1008 

Indo-European Telegraph Co., 589 

Isle of Thanet Electrio Tramways and 
Lighting Co., 925, 965 

Kalgoorlie Electric Power & Lighting 
Co., 643, 680 

Kensington & Knightsbridge Electric 
Lighting Co., 147 

Lanarkshire Tramways Co., 20 

Lancashire Power Construction Co., 
965, 1005 

Liverpool Electric Cable Co., 1046 
" Overhead Railway Co., 147, 


228, 269 
Llandudno & District Electric Tram- 
way Construction Co., 468 
London Electrobus Co., 889 
„ Tilbury & Southend Railway, 
929, 811 
„ United Tramways (1901), 189 
Malaga Electricity Co., 467 
Manx Electric Railway Co., 965 
Mather & Platt, 300 
Melbourne Tramway & Omnibus Co., 
189, 1005 
Meldrum Bros., 67 
Mersey Railway Co., 319, 389 
Metallic Seamless Tube Co. , 643 
Metropolitan District Railw ay, 189, 
268, 308 


Invest- 


ji Electric supply Co., 189 
Railway Co., 109, 147, 


188 
Mexican Light and Power Co., 309 
Mexico Electric Tramways, 269, 427, 


550 
Monte Video Telephone Co., 589, 642 
Montreal Light, Heat and Power Co., 
109, 681 


National Boiler and General Insur- 
ance Co., 
" Telephone Co., 67. 107, 145 
Newcastle-on-Tyne Electric Supply 


New General Traction Co., 66 
» Quay Electric Light and Power 
Co., 1046 
„ St. Helens and District Tram- 
ways Co., 549 
Northallerton Electric Light and 
Power Co., 229, 900 
North-Eastern Railway Co., 189 
„ Metropolitan Tramways, 300 
Northern Counties Electric Supply 
Co., 
Norwich Electric Tramw ays Co., 761 
Official announcements re companies, 


109, 879 

Oldham, Ashton, and Hyde Electric 
Tramway Co., 270, 809 

Оне Telephone and Electric Co. Т 


Oxford Electrical Со., 300 
Parker, Thos., 148, 187 
Parsons Foreign Patents Co., 109 
"n iri Steam Turbine Co., 
1 


Patalmg Rubber Estates, 549 

Peebles, Bruce, & Co., 550 

Perth Electric Tramways, 389 

Premier Electric Lamp Co., 611 

Primitiva Gas and Electric Light Co. 
Buenos Aires, 467 

Bro Tramways Co., 802, 965 


1 

Reduction of capital, 900, 1005 

Richardsons, Westgarth & Co., 681 

Rosario Electric Co., 67 

Rubber Plantations, 761 

St. James’ and Pall Mall Electric 
Light Co., 68, 189, 801 

San Paulo Tramway, Lightand Power 
Co., 467, 96: 

Scarborough Centrai Tramways Co., 
841 


Selangor Rubber Co., 643 

Siam Electricity Co., 1006 

South Metropolitan Electric Light 
and Power Co., 229, 889, 


427 

„ Wales Electrical Power Dis- 
tribution Co., 28, 109, 147, 
183, 809, 681, 721 


City NoTES—continued. 
Southport and Lytham Tramroad 
Co., 849 


Stock Exchange Notices, 27, 67, 109- 
147, 189, 269, 309, 319, 427, 467, 509, . 
549, 589, 643, 641, 721, 761, 801, 841 
#80, 925, 965, 1005 

Btratford-on-Avon Electricity Co., 681 

Swansea Improvements and Tram. 
ways Co., 589 

Telegraph Construction & Mainten. 
ance Co., 27, 67 

Telephone Co. of Ecypt, 1005 

Toronto Electric Ligiit Co., 309 

Tuned Tramways and Tramroads 

Underground Electric Railways Co. 
of London, 1004. 1046 

United Electric Car Co., Ltd., Preston, 

427, 509 


- Electric Tramways of Monte 
Video, 965 

„ River Plate Telephone Co., 
1 


27, 66, 80 

Utah Light and Railway Company of 
Salt Lake City, U.S.A., 509 

Vallambrosa Rubber Co., 109 n 

Vickers Sons & Maxim, 109 

Victoria Falls Power Scheme, 109 

Waterloo & City Railway Co., 147, 189, 
228 


West Afriean Telegraph Co., 681 
Western Telegraph Co., 680, 719, 879 
10 Union Telegraph Co., 643, 
841 


West India & Panama Telegraph Co., 
801, 802, 840 
Westininster Electric Supply Cor. 


s ration, 189 


White & Co., J. G., 26 

Willans & Robinson, 508. 549, 588 

Yorkshire Electric Power Co., 269 
609, 549 


Cleaning of electrical machinery, The 
internal, 83 
Clocks, Bowell's electric, 197 
i Electric, 386 
Coal-cutting, Electric, 974 
3; m Mechanical, 820 
„ mines, Electricity in 
Government. 506 
ds testing by R. C. Wild, 251 
Coals, Efficiency of dirty, 935 
Coefficient of magnet coils, The heating, 
у О. A. Laster, 1024 
Coils, 1110 heating coefticientof magnet 
by G. A. Lister, 1024 
Collieries, Earth in, 431 
‘i Electrieity in Scottish, 514 
Flectric pumping at. 436 
Colliery exhibition, The, 36, 116 
Colonies, Cables and the, 1017 
Colour—Value— Light, 196 
Commercial development of electricity 
supply undertaking», 
Some practical notes on 
the, by R. Borlase 
Matthews, 650, 656, 72x, 
808, 849, 888, 929, 971, 979, 


German 


1020 
7 development of electric 
supp у, 602, 923 
Commission, International Electro- 


Technical, 16, 68 
Common battery working, The transfer 
of the Hop National Telephone 
exchange from magneto to, by 
G. E. Greenham, 380 
Commutation motor, A new single- - 
pee by V. A. Fynn, 


" Some phenomena of, by 
Prof. W. S. Baily and 
W. 8. Н. Cleghorne, 
1026 
Companies and the doctrine of ultra 
vires, Electrical, 786 
Compensation for armature reaction in 
alternators, Direct, 816 
T Tube railways and the 
Jaw of, 814 
Competition for т primary und secondary 


5 Gas r. electricity, by E. E. 
Hoadley, 766 
" in Germany, 816 
P in Italy, International, 870 
in Switzerland, 495 
Com ulsory working of patents, 690 
Condenser, A new type of, 196 
Ж The Leblanc, 923 
Conductivity bridge for short rods, 
Direct-reading, 691 
Conduits for electric wiring, The 
making of, 752 
33 The manufacture of electric, 


1085 
" Cone-Point" patent brush-holder, 666 
Conference, Wireless Telegraph, 523, 
544, 585, 616, 710, 734, 749, 973 
Constant current, Distribution of elec- 
trical energy by, 5 
бош но; 55, 91, 458, 49-4, 787, 903, 
1 . 


Consumer, Supply company v., 608 
Continental electrical engineering 
industry, 289, 487, 898 
P electrical industries, Labour 
statistics of, 602 

Continuous current dynamo; 'The volt- 
age regulation of the, by H. M. 
Hobart, 283 

Contractors capital, Interest on, 2 

" The liability of, 465 
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Corrs (CLOSE D)— 
Aberdeen, 505 


Bermondsey, 23, 97, 139, 688, 1001 
Berley, 217, 544 
Birmingham, 


305, 755 
~ and Midland Tramways, 


ate A7 ; 


Chesterfield, V 
Chipping Norton, 917 
Colchester, 62 
Croydon, 90 


55 
Frarce. 183, 917, 264, 305, 645, 586 
PuJbam. 23, 506 
Germany, 630 
Glasgow, 586, 671, 755, 1048 
G'!oncester. 217, 985, 645 
P and Alverstoke, 815 
Grest Western Railway, 909 
(irrenoack, 756 
Grimsby, 909 
Hackney. $22, 505, 515, 677, 1001 
Halifax. 196, 985, 422, 545, 716, 900 
Hammersmith. 62, 464 


india, (56, R37 

In han military works, 217 

Ipesuwoch, 5X; 

іты ae fou 686 

levington, 184, 596 

King Norton and No Northfield, 183 

Xingeton-on-T) ames, 217 

Lek. 217 

Leith, 217 

Layton, 506, 756, 875 

I Jaadindno, 876, 961 

Landen. 62, 97, 190, 194, 217, 305, 429, 
463, 506, 545, 677, 716, 756, 
TH, 887, 876, 961, 1001 

ES United Tramways, 677 
Lowestoft, 69, 1001 
Loton, 23 


Maidstone, 194 
Manchester, 423, 545, 716, 1018 
Mansfeld, 139, 306 


Merthyr Tydfil, 799 

{һап Asvlums Board, 217, 876 
Mexborough, 
Middlesex, e 183, 217, 716, 875 
Mirfield, #76 
Motherwell, 799 
Musselburgh, 
Natal, 97, #76 
Neath, 423 
Newcastle ander-Lyme, 586 


ES Mon.), 756, 799 
8 Electric Supply 


Contracts CL OATD— continued. 


Southwark, 689, 876 

Spain, 1001 

Stafford. 716 

Stalybridge, 428, 464, 596, 7P9 
Stanningley. 716 

Stepney, 23, 97, 184, 586 
Stockport, 217 

Stockton and Thornaby, 217 
Stoke Newington, 1001 
Stoke-on-Trent, 24, 545 
Stratford, 345 

Strafford-on- Avon, 838 
Sunderland, 545, 639 
Surbiton, 639 

Surrey, 217 

Swansea, 21 


Swinton and Pendlebury, 838 

Sydney (Australia), 428, 506 
Tasmania, 385 

Taunton, 264 

Todmorden, 586 

Torquay, 69, 423 

Walsall, 906, 506, 639, 799 
Walthamstow, 188, 545, 716, 756, 910, 


1048 
Warwickshire, 189 
West Bromwich, 756, 799, 910, 961 
» Ham, 62, 199, 506, 545, 876, 1001 


Willesden, 189 
Wimbledon, 24, 545 


A „ "689 
Woolwich, 

Worcester, 754, R38, 910, 961 
Worksop, 1048 

Wrexbam, 24 


Yarmouth, 1001 
York, 756, 545 


Contracts (OpEN)— 


Accrington, 755, 798, 837, 875 

Algeria, 344 

Australasis, 1000, 1042 

Australia, 96, 188, 961 

Austria, 506, 544 

Barry Railway ‹ Со., 755, 798 
Beckenham, 23 ` 61, 96, 644, 585, 639, 


677 

Belfast, 718, 909, 961. 1000, 1042 
Belgium, 97, 188, 217, 264, 585 
Birmingham, 506 

Blackrock Co. Dublin), 885, 492, 463 
Bohemia, 909 

Bolton, 23, 97, 138, 183, 264, 305 
Bray, 875, 909, 961, 1000, 1043 
Brentford, 183 

Bridlington, 875, 909, 961, 1000, 1043 
Bury, 909, 961, 1000 

Cape Town, 677, 716, 755, 798, 897 
Cingoli (Italy), 909 

Cleckheaton, 639, 671 

Coventry, 183 

Darlington, 97, 188 

Dover, 875 

Dublin, 23, 61, 138, 264, 805, 844, 385, 

422, 716, 755, 798 

Dudley, 138, 183, 217 

Dundee, 23, 61, 305, 514, 585 

Ebbw Vale, 961, 1000, 1013 
Edinburgh, 264, 305, 344, 895, 422 
Epsom, ‹ 

Erith, 585, 639, 677 

Felixstowe, 900, 961, 1000 

France, 23, 

Germany, 217, 264, 305, 844, 505 
Gillingham, 422, 463 

Glasgow, 138 

Gloucester, 138, 183 

Great North of Scotland Railway, 837, 


875 
„ Western Railway, 585, 689, 677 
Greenock, 138, 183 


Guatemala, 25 
, 61, 97, 677, 716, 757, 798 


Hackney, 23 

Halifax, 805 

Handsworth, 217, 264, 305, 344, 385, 
492, 675, 909, 961 

Heston and Isleworth, 897, 875 

Hull, 909 

Hun ö 

Iceland. 909, 961, 1000, 1043 

India, 875, 909 

Isle of Thanet, 463, 505 

Islington, 907, 961, 1000, 1048 

Italy, 585, 639, 875 | 

Johannesburg, 944, 885, 463, 505, 544, 


586 
King's Norton and Northfield, 23, 61 
Kingston-on- Thames, 961, 1000, 10439 
Lancashire, 23 
Launceston (Tas.), 909, 961, 1000, 1043 
Leeds, 23, 61, 97, 138, 188, 217 
Limerick, 4x2, 463, 505 
Llandaff and Dinas Powis, 639 
кон, 28, 97, 183, 639, 677, 716, 1000, 
1 


Lurgan, 217 
Manchester, 183, 344, 514, 585, 699, 677 
Margate, 906, 344 
Marylebone, 463 
cepa at E i 
Mersey Railway 
Merthyr Tydfil, — 
Metropolitan Hallway, i 505, 544 
Middlesex, 1048 
Naples, 716 
eer gr 463, 506 

ewport, 97, 188, 605, 544, 585, 755 
New ew Zealand, #15, 909 
Northampton, 690, 677 
North-Eastern Railway, 873, 875 
Northfleld and King's Norton, 23, 61 
Oraka, 264 
Oxford, 305, 314 . 
Pontypridd, 585, 639 


Controllers, 


Cox rhacra OPEN —continued. 


Portsmouth, 138, 183, 585, 639, 677, 
716, 875, 909, 961 

келе item Steam Coal Co., 837, 
875 


Rathmines, 305. 344, 385 

Rawmarsh and Swinton, 875, 900 

Rochdale, 875, 909 

Rome, 344, 716, 755, 798, 887 

Rotterdam, 97 

Коптапіа, 23, 97, 138, 1000 

St. Pancras, 264, 305, 344 

Salford, 1001, 1043 

Saltburn, 798, 897 

Santa Catharina, 1001 

Shanghai, 61, 97, 138 

Southport, 422, 463, 506 

South Shields, 1001 

Spain, 24, 61, 97, 198, 183, 217, 964, 422, 
544, 585, 639. 677, 716, 755, 796, R37, 
875. 909. 1043 

Stepney, 53 

Stockport, 138, 183, 217, 961 

Stoke-on-Trent, 97, 188, 183, 264, 305 


344 

Sunderland, 23, 61, 97, 188, 798, 837, 875 

Sutton, 97, 138 

Rweden, 138 

Swinton and Pendlebury, 639, 677, 716 

Switzerland, 1043 

Twickenham, 23 

Wallasey, 23, 61 

Walthamstow, 183, 544 

Wandsworth, 1001, 1018 

Warrington, 61, 97, 138 

West Ham, 23, 61, 1043 

Weston-super- Mare, 217, 264 

Wigan, 344, 1048 

Woodstock (Cape of Good Hope), 677, 
716, 755 

Woolwich, 264 

Zurich, 344 


ГА 


Contracts for pa works, 361 
пешпайс operator for 
motor, 130 
Control of governors, Eleetro- magnetio, 
by H. R. Spever, 523 
Raymond Phillips's system of 
automatic train, 84 
Conversion of the Metropolitan steam 
trains for electrical working, 689 
Converter installation at Manchester, 
Peebles-La Cour motor, 541 
Converters, Motor r. rotary, 706 
Rotary, v. motor-genera- 
tors, by M. Walker, 980 
Cooking by electricity in the Army, 640 
Copper from Japan, N76 
„ Mining in Japan, 265 
„ outlook, The, 601 
» Price of, 536 
works, The electrical installa. 
tion at Cape, 90 
Corea, German enterprise in, £0 


99 


„ 


CORRESPONDENCE — 
A monument to Faraday, by B. H. 
Thwaite, 940 
Absorption of the atmosphere for 
light of different wave lengths, hy 
C. О, Bastian, М4; by Ait 
Tigleth Miphansi," 865 
A.C. connections, by 5. W. Richards, 
293 
Advertising in electricity works 
pamphlets, by " tubticity Depart- 
ment Manacer," 822: by Publi- 
city Manager,” 823; by “ Protec- 
tionist," 862; by “Simplex Con- 
апіс», Ltd., 862; by R. B. M.,“ 
5863; hy “ Electricity Supply," 901 ; 
by C. Rockley, 950 ; by P. D. M.,“ 
950 
Alternating current instruments, by 
W. E. Suinpner, 167 
current networks, and the 
absorption of Hertzian 
waves, by E. Hudson, 
743 
American additional article to the 
Wireless Telegraph Convention, 
* by F. M. Barber, 824 
Attempt at corruption, An, by A. S. E. 
9 291; by Eiliott Bros., 
Ec ershed & V ignoles, Nalder Bros. 
and Thompson, Everett, Edg- 
cumbe, and Kelvin & Jas. White, 


9 


334 
Brakes, A plication of magnetic, * 
H. E. Lerbury, 568, 662; by A 

Newell, 608, 701, 782; Љу Р. Ј. 
Pringle, 782; hy G. W. Green, 896 
Broken commutator connections, hy 
“Puzzled,” 169 
. Bucking motor, A, by " Wireman," 
16 


Bullock motor control system, by 
"Bullock," 743; by W. A. Clat- 

worthv, 7183 

Channel Falls scheme, by А “Pros- 
pective Investor," 989 

Charging accumulators, by G. A. K.,“ 
445; by E. T. Cottingham, 490 

Chloride accumulators, by Chloride 
Electrical Storage Co., 581 

Circulating library of technical works, 
by Resident Engineer," 882 

Commercial development ot elec- 
tricity supply, by H. S.,“ 826 

Commutator insulation defects, by 
H. W. Turner, 756; by The Mi- 
cenite and Insulator Co., 861; by 
A. E. Vickery, 82; by F. Ward- 
robe, 962; by Н. H. Sheppard, 
901; by Geo. Schultz & Co., 986; 
by " Mica," 986 


CoRRESPONDENCE— continued. 


Commutator lubricaticn, А “ Flee. 
tra," 901; by “T.J. B., 
by A. 8. H., " 985; by “Electric,” 
985 


Comparative value of comparisons, by 
W. A. Vignoles, 290 
Compensation for armature reaction, 
by W. Cramp, 1032 
Conduit Trust, hy ** Contractor," 940: 
by “Anti-Trust,” 986 ; by "Another 
Contractor.“ 087; by F. H. Nalder 
and C. 8. Northcote, 987; by 
* Electrician," 1032 
Corrosion of a brass gas pipe, by 
“Е. G.,“ 832 
Cost of living in Brazil, by Another 
Englishinan," 1031 
of living in South American re- 
publics, by ** English,“ 660 
» Of suction gas power; "Y R. 
Weaving, 490, 570; by W. A 
Tookey, 491; by T. Hagnes, 
520; by “The Writer of the 
Article," 547; by Junior,“ 
570; by Campbell Gas Engine 
Co., 570, 670, 662. 718, 826, RRE 
by F. W. Goodenough, 608 ; by 
P. a. V.,“ 662; by“ H. R.,“ 
662: bv Supply Manager,” 
902; by "Ipso Facto,” 1030 T 


» 


- Curious experiment, by G. Vaughan, 


292; by A. N. Hazlehurst, 370 
Deposits with tenders, by Con- 
tractor,“ 868 
Depreciation, by Wm. R. Bowker, 702 
) and Income Tax, by 
“Engineer,” 608 
Double-flow steam turbine, by ** On. 
looker," 661 
Efficiencies of "direct-current nnd 
alternate current motors, һу 
C. V. Drysdale, 8 
Efficiency of electricity generating 
stations, hy J. H. Bowden, 580; 
һу A. G. Ellis, 568 
Electric pumping at collieries, by 
. Ө. Hooghwinkel, 448, 60); by 
T. C. F.,“ 490, 701 
Electrical nomenclature, by Zero,“ 
125 


5 Trades Benevolent In- 
stitution, by “One of the 
Committee," 1080 

Electricity in collieries, by Power.“ 
177; by G. 8. ett 
210; by “К. G. B.,“ 210; 
by W. A. Beott, 950 

ЗА for lighthouse ilumina. 

tion, by The Kitson Light 

Foreign Supply Co., 127 

supply on the Rand, by 

Sir A. B. W. Kennedy, 

946: by B. F. Walker, 985; 

by W. H. Stafford, 998 

t. gas, by Old Reader," 

RO 


Electrolysis and joint-boxes, by“ Sera 
sed Serio," 7: by * The Writer 
of the Article,“ 50 
Engineering apprenticeship, by “A 
Young Hopeful,” 949 
specifications, by Robert 
Hammond, 826 
Exhibitions at Olympia, by The 
Adams Manufacturing Co., 862 
Free wiring by Urban District 
Councils, by L. H. King, 409 
Gas, by J. E. 'Teusdel, 664 
r. electricity, by J. D. Mac- 
kenzie, W. 211; by A. J. 
Abraham, 126; by W. Lunn, 
169; by E. G. Kennard, 169 
Glasgow Technical Cellege Scientific 
Society, by " Unit," 824 
Grouping of electric 'oells, by W. F. 
Dunton, 784 
Hawkes v. Electrical Corporation, 
Ltd., and Bauer, by Parker and 
Richardson, 169; by Hare & Co., 
250 


АЈ 


Imaginary motor- bus, by Chas. 
Bright, 581 
Inaccurate electricity meters, by 


"Meter Superintendent," 8; by 
David Smith, 49; by 8. E. Fedden, 
50; b a Electricity Meter, 
Ltd “ Meters,” 86; by К. 
Hornby, ne by E. Fawssett, 168; 
by E. Dorman, 168; by P. T. O.,“ 
169, 212; by P. O. Wittey, 251 

Industrial power supply from muni- 
cipal stations, F. M. Long, 
210; by F. H. богова, 293 

Inventors and common-sense, by 
A. V. Newell, 948 

Johannesburg Council wiring rules, 
by J. F. I. Thomas, 490 

Lightning effects on underground 
mains, by J. Ainscough, 568 

L.C.C. Electric Supply Bill, by Arnold 
Lupton, 8 

Long hours in Government dock- 
yards, by "Not Having Any," 
409 


Mains and distribution supervisor, 
Н. M. Dockyard, Malta, by Old 
Trout,” 529 

Manufacturers selling direct to con- 
sumers, by M. McBratney, 50, gil; 
by One of the Pinched,” 86; by 
„Cables, 125; b Northern Elec- 
trical Co., 167, ‚ 428, 630: by 
'! Consumer, " 167; "by “R. B., 
250; b “ Transgressor,' ' 950; by 
The Flectrieal Co., 428; by H. L. 
Alverton, 447; by“ Private Plant," 
447; by “ Candid Friend, 490; by 
"D. M. G., 580; by “ Fair Play," 
580 


THE ELECTRICAL 


REVIEW—INDEX. 


[January 4, 1907. 


CoRRESPONDENCE —continued. 

Metallic ftilamept lamps wanted for 
street lighting, by ‘ Station 
Engineer," 9«3 

мен ot Casing Books, by “О. К.," 


Municipal muddling, by ** Once Bitten 
Twice Shy,” 291 

Nernst lamp renewals, by W. A. 
Walton, 700; by A.E.G. English 
Manufacturing Co., 743, 864 988; 
by J. Brown, 785; by R. A. 
Parsous, 785; by The Electrical 
Co., 785; by A. C. Hanson, 786, 
989; by C. Н. Yeaman, 825; by 
F. C. Curel, 825; by A. T. Smith, 
825; by P. A. S., 950 

Newark Electricity Supply, by C. 8. 
Vesey Brown, 985 

Otto Electrical Manufacturing Co., by 
Edward Heath & Sons, 822 

Patents and Prejudice, by G. Byng, 
GOR; by "A Sceptic,“ 608; by J. 
Swinburne, 60%, 744, 824; by 
“Elementary Political Economy," 
700; by J. C. Richardson, 701, 786 ; 
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POWER SUPPLY IN THE LONDON AREA. 


For another year we shall make no headway in regard to 
the supply of electric power in London, excepting such as 
may result from the more energetic efforts of the existing 
undertakers. "The report of the Parliamentary Committee, 
which we reprint on another page to-day, gives the L.C.C. 
an invitation to come again next year with what it considers 
а more suitable scheme, points out the necessity for safe- 
guarding the interests of the supply systems already estab- 
lished under Parliamentary sanction, and suggests the 
shelving for the time being of all other power proposals 
which have been brought forward affecting the county area. 

The rejection of the Council's 1906 scheme will hardly 
have surprised anybody who has closely followed the report 
of the proceedings, but there will be general regret among 
electrical engineers and many London industrial firms that 
so much public money has again been squandered in further 
depriving the public of the additional cheap power supply 
that most of us admit is necessary if London is to retain 
anything like its present manufacturing and industrial stand- 
ing. We all know how the high renta, rates, and wages are 
continually causing an exodus of industries from London ; 
this position becomes worsened now that the Council has 
succeeded in delaying the power supply question for at least 
another twelve months. | 

The Railway Gazette several weeks ago contained an article 
which may help to emphasise the importance of centralising 
the supply of power to the railways in and about London, 
which must be electrified, as most people think, within the 
near future. 

Taking the use per train-mile for trains of all companies 
at 15 unita, the writer calculates that the total energy 
required to run the 1905 steam service within a radius of 
30 miles of Charing Cross is about 550 millions of unite, 
figures which must go near being doubled if electrification 
produces the stimulus to traffic on which all estimates insist. 

The evidence before the Power Bills Committee has inured 
us to the magnificently great and the astoundingly minute 
in the way of figures, so we accept without criticism the 
probability that the electrified suburban tracks alone will 
swallow a thousand million. units per annum. Vast 
differences, however, will result if, on the one hand, this 
energy is to be supplied from L. C. C. stations, such as 
Greenwich, where the capital cost per kilowatt is £26, and 
the (estimated) working cost per unit 28d.; from an L. C. C. 
station of the type of the Battersea proposition, where 
one KW. ів to cost £16 to install, and one unit °21d. to 
deliver; or from a station like that proposed by the Ad- 
ministrative Co. in which the use of turbine units of 30,000 
KW. was intended to reduce the capital cost to £7 per Kw., 
and the working cost to 12d. 

On one thousand million units per annum the differences 
amount to £670,000 per annum for Greenwich, and 
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£380,000 per annum for Battersea. At 8) per cent. these 
amounts capitalise to twenty millions and eleven millions of 
pounds respectively, enough to provide the Administrative 
Co. with nearly three millions of Kw. in the first case and 
more than 14 millions in the second. 

"These figures are so huge as to be grotesque, and we could 
wish for the sake of general credibility that they had been 
no more than one-tenth the size. The public wil never 
believe that two sets of men drawn from the same profession 
and both trying to make out the best case for cheap power 
could differ by such monstrous amounts in their estimates. 
It will know nothing of the cheapening power of immense 
units, and it will take almost certainly the conservative 
side, although Mr. Merz has given just as good reasons for 
his faith as the others. 

Even if the public does take to heart the apparently 
fabulous benefits offered by the Administrative Co., or by 
the other companies which are snatching at its cloak, 
wil they not say, when primed by their municipal 
leaders, What is to prevent the L.C.C. doing just as well as 
any company now that the way has been made clear? 
Does not Greenwich sink to the significance, or the insigni- 
ficance if you will, of a sub-station in comparison with the 
really modern station which the L.C.C. now kuows how to 
build? What can the answer be but Yes! to both questions 
when asked of an audience which does not realise that if 
the station can be built for £7 per Kw. and energy supplied 
from it for :12d., the audience by the act of acknowledg- 
ment has itself indicted the L.C.C. for the most appalling 
financial and engineering blunder possible to conceive. 
What but Yes! from an audience which will not admit 
that nothing short of a revolution in English law can 
compel the railway companies to take electricity for all or 
any of their lines from the I. C. C.; the companies know that 
as large ratepayers they would have to pay the difference 
between the estimate and the actualitv, just as they now 
have to pay for tramways and steamboats which compete 
with them. | 

What is to be expected їп the future of a council which 
proposes to make such a blunder at the start either because 
it knows no better or because its financial difficulties are so 
pressing already that a modern scheme seemed out of the ques- 
tion? Confidence vanishes at once, and we look with weary 
eyes for the continued muddle, the everlasting coercive 
attempts, and the prevaricating accounts which are bound to 
follow. | 

How, for the sake of an idea, not false in itself but wrongly 
interpreted, men can condemn themselves, and millions of 
their fellows, to financial slavery ; how, subjects themeelves, 
they can build up on bureaucratic and tyrannical lineg a 
system of compulsory economics, will serve as a pleasantly 
speculative theme for the philosophers of the next century. 


NoT content with securing powera to 
Improved collect statistics as to the general conditions 
Methods in | 

of internal trade, the Government have 

Regard to Rail- | i : . . 
appointed a Committee to investigate the 
form and scope of the uccounts and statis- 
tical returns. In regard to the first named (a desirable 
reform for which we had repeatedly pleaded in these columns), 


way Returns. 


as the work went on. 


those responsible for the movement -had one or both eyes on 
the necessity of securing fresh missiles should the next 
General Election be waged on fiscal issues. In regard to 
the new Committee on railway statistics, no ulterior motive 
can be ascribed. | 

It has been for a long while notorious that the Board of 
Trade railway returns were hopelessly inadequate, and would 
not compare for-one minute in administrative or commercial 
value even with the returns of the electric tramways under- 
taking of a moderate sized municipality. Costs were worked 
out for different railways to the second place of decimals for the 
train-mile. А more illusory unit it is difficult to conceive. 
It covers everything, from heavy long-distance expresses, to 


light trains of three or four coaches dawdling on country 


branches, and from heavy mineral trains, whose mean “ load 
factor“ per vehicle would be about 50 per cent. for the time 
occupied in transit, to trains carrying miscellaneous produce 
in half-empty vehicles. 

For a long time a school of statisticians, led by Mr. W. M. 
Acworth, have pleaded in the technical Press and at various 
engineering and scientific societies for reforms which should 
include passenger-mile and ton-mile statistics. The campaign 
has been one of marked moderation, and at last seems likely 
to be crowned with success. 

The question is one likely to be of considerable importance 
to electrical engineeis in the immediate future. The question 
of reform must not stop at ton-mile-or passenger-mile 
statistics. The vehicle-mile unit is necessary. Speeds call 
for consideration, and passenger services should be ‘classified 
as fast, slow and suburban. The relation of the weight: of 
the train to the number of passengers carried, is also of 
considerable importance. All these points will have to be 
reckoned with in considering the electrification problem. 

Reliable railway statistics perform two services. They 
show clearly to the management, and to those financially 
interested, the direct results of modern policies of long- 
distance fast trains. They also serve to show, when com- 
piled with the accuracy and minuteness to be found in the 
Indian Government returns, the duties performed by, and 
cost of upkeep of, each typical unit of the rolling stock. 


They afford to the intelligent management the immediate 


localisation of any source of loss or point of poor economy. 
Hitherto, British railway returns, lacking in detail, have 
been of small value to the student of railway economics. 
The strong committee appointed by the Board of Trade 
should remedy all this. Electrical engineers would find 
complete returns of. great value to them as affording 
possible grounds in estimating the cost of main line and 
goods haulage by electrical means. 


ELECTRICAL and other contractors who 
have to lay out large sums on their under- 
takings are usually content to face the 
fact that capital so invested shall not bear 
interest. The * profit’? made on the transaction includes 
the“ interest which is, earned. But assume that, when 
the job is only half completed, the forfeiture clause is 
enforced, and the contractors are put off with the bare cost 
of so much work as they have done, have thcy uo claim for 
interest upon capital tied up? This interesting point was 
discussed and decided in a recent case in the Privy Council, 
(Cape of Good Hope Government v. Hills, 22 7imes Law 
Reports, 589). А firm of contractors undertook the con- 
struction of a railway for the Cape Government on pay- 
ment of a subsidy of £2,000 per mile to be paid 
There was a clause in the 
contract to the effect that if the contractors failed to 
entirely complete the line, the Government might take 
possession of the completed portion, and thereafter 
as soon as the amount of the ac/wal cost of the incomplete 
line should be ascertained by referees, pay to the contractor 
the amount so ascertained, less the amount of subsidies paid, 


Interest on 
Contractors? 
Capital. 


- — — 
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and vertain retention moneys. The value of the incom- 
pleted line having been fixed by the referees, at £73,500, 
the contractors sued the Cape Government for this amount, 
claiming an additional sum for interest. It was held in the 
Privy Council (affirming the Cape Supreme Court) that the 
coatractors had no claim for interest. In giving the 


opinion of the Court, Sir Arthur Wilson said, * To add 
ard the plain meaning of the . 


interest seems to us to disreg 
word ‘actual’ as applied to cost. The referees have here 
a3 practical men. found the cost of the works—in other 
words, they have said that ғо much money was expended in 

to carry them out. To add something more in the 
pame of interest would be to add something which never 
could he actual cost, for it would either be a sum calculated 
оп an assumed general rate of interest, or it would be a sum 
which varied according to the financial position of the parti- 
cular contractor." 


Mr. Davis, of the Halpin Thermal ` 


Storage, Ltd., writes to say that our com- 
ments on Mr. Wilkinson's paper on “ Feed 
Heating,” read before the Municipal Electrical Association, 
may give rise to misapprehension as to thermal storage, and 
wishes to state that the boilers at Wood Lane have not each 
à thermal storage vessel of 21,000 lb. capacity attached to 
them, but that each boiler has two vessels of 46,000 lb. 
joint capacity, which, when the boiler is steaming at 
30,000 Ib. per hour, will provide feed for one and half 
boure, or quite sufficient for the peak load. These particu- 
lar boilers have 9,654 sq. ft. of heating surface, and, at 
3:3 Ib. per ft. per hour, are rated at 12,000 lb. We cannot 
agree, however, that it is an extraordinary performance to 
pat up such boilers to do 30,000 lb., for their rated load is 
во low—only 3:8 lb. and, therefore, not to be compared with 
the output of Lancashire boilers. We do agree, however, 
that it is satisfactory to find a system that will enable water- 
tube boilers to perform better than the 3:3 lb. 

“Ав much as 36,000 lb. of steam per hour has, however, 
it is claimed, been obtained from the Wood Lane boilers, 
or at the rate of 85 lb. per sq. ft. of heating surface, and 
an efficiency over 24 hours of 72 per cent. has been obtained, 


and during the peak of 86 per cent., which lust figure we 


beg leave to doubt. Our correspondent sends us some 
figures of tests which show evaporations per sq. ft. of heat- 
ing surface of 8°55 lb. from a Babcock boiler of 3,240 sq. ft. 
with 52 lb. of coal per sq. ft. of grate per hour; 7:65 lb. 
evaporation from a Babcock boiler of 1,966 sq. ft.; 11:67 lb. 
from a Davey, Paxman boiler of 2,200 sq. ft. area, burning 
41 lb. per sq. ft. of grate, and 11:25 lb. from a Niclausse 
boiler of 1,406 eq. ft. Our correspondent also states that 
be has obtained 14,100 Ib. from a 30 ft. x 8 ft. 6 in. 
Lancashire boiler fitted with thermal storage. This, he 
says, is equal to 13 lb. of steam per square foot of heating 
sarface. This, of course, is purely evaporation, the feed 
going in fully heated. It is also claimed for thermal storage 
that after a heavy peak load the large store of heat in the 
boilers is partially saved by being used to make steam to 
be sent into the storage vessels, and further, the storage 
ve@sels are excellent receptacles for the muddy deposit 
thrown down in them, whereby the boilers are kept clear 
of scale. 

We realice all the foregoing, and do not think any 
remarks we have ever made are to be takén as inimical to 
the principle of thermal storage. Indeed, we have at 
times pointed ont that the water-tube boiler had too little 
water in it. This lack is supplied by thermal storage 
later, perhape, than if the stored hot water was in a 
Lancashire boiler, for the thermal storage vessel may be run 
dry withont harm, not having any parts exposed to fire. 
Bat, after all, thermal storage is only a phase of the hot- 
feed question. It is not everyone that can find room for the 
omge vessels or for the expense, but most places can find 
пет to heat the feed to boiler temperature before it enters 


the boiler. Mr. Wilkinson does this with a suitable spray 
heater. 


Mr. Cruse adds a small drum to the steam drums of his 


water-tube boiler, and feeds the water into this over a 


sort of cottage roof exposed to the steam that is free to 
flow from the boiler, or he passes the feed through the 
central pipes of his superheater, and it enters the boiler as 
steam and water, and therefore fully heated. Mr. Booth . 
says do not heat the feed water in the water space of a 
boiler, but heat it, if not already at boiler temperature, by 
live steam. In other words, keep the boiler to the single 
duty which its name implies—namely, to boil water by 
adding to it heat but not temperature. The duty of 
the boiler is to add latent heat, and it appears that 
when doing this and nothing else a boiler is doing more and 
better work than it will perform under any other conditions. 


It is to be hoped that the lamentable 
accident to the American boat express will 
not be hastily assumed to be due to high 


The Accident 
at Salisbury. 


speed, though, perhaps, it may turn out to be due to high 


speed round a curve which is ordered to be taken only at 
slow pace. If so, then it is due to mistake or over con- 
fidence of the driver who was killed, and it is to be feared 
took forbidden chances and trusted to getting round the 
curve without running off the line, A high speed train can- 
not easily leave the rails on a straight line ; the first law of 
motion is against it, and this same first law says it shall 
leave the rail at à curve. Every curve ig more or less an 
invitation to derailment. The necessary superelevation of a : 
sharp curve for a speed of 60 or 75 miles per hour would be 
so great that slow-speed trains would fall off the inside rail. 


Superelevation must, therefore, be compromised, and this 
means that high speed cannot be run round such a curve 
with safety, for the only safeguard is then the flange of the 
wheel, and this is not much of a safeguard unless acting 
merely to second the laws of motion, and not to oppose them. 
It is, of course, open to be argued that on a line running 
fast trains, it is wise policy to flatten some of the curves, as 
the Midland Railway felt itself obliged to do in Derbyshire 
when speeds became higher, for one never knows when a 
driver may forget or grow indifferent and run too fast round 
а curve when he ів, perhaps, bent on making a record run. 


—— 


Rare Earth Auxiliary Conductors for Are Lamps. 
—The excellent light efficiency attained in flame arc lamps, Nernst 
lamps and incandescent gas mantles is due to the presence in them 
of mixtures of the rare earth oxides, a characteristic property of 
most of which is the fact that they only become electrical con- 

ductors when heated. One of the earliest lamps in which the 

advantageous effect of such light-giving substances was noticed was 
the Jablochkoff candle (1876), in which the good light obtained was 
chiefly due to the presence of the rare earths in the substance used 
to separate the two carbons. The well-known Soleil lamp (1879) 
worked on a somewhat similar principle. These lamps have ceased 
to exist chiefly because of their short burning period, and the 
difficulty of starting the arc in them. Ап attempt to combine the 
advantages of these early lamps with those of the modern arc lamp 
pointe to the use of the rare earth mixture only as an auxiliary to 
tbe ordinary arc after the latter has been started. Thus a block of 
the material might be placed close to and above, but not in contact 
with the carbons of, a horizontal arc, so that when the arc had been 
started in the ordinary way, it would heat up the mixture ard 
cause this to carry a certain, unt of the current of the circuit, 
and so give out light in fhe kate way as the filament of the Nernst 
lamp does. The advantages of such a combination are three-fold :— 
(1) Improved light efficiency ; (2) good reflection of the light of the 
arc in a downward direction; and (3) improved steadiness of the 
light owing to the light-accumulating property of the rare earth 
mixture. The effect of this last action has been found to be very 
marked. The composition of the mixture is, of course, of the first 
importance, as, besides having the required electrical properties, it 
should be capable of withstanding the very high temperature with 
little or no vaporisation, so that frequent rerewal is not necessary. 
Experiments have shown that one suitable substance is chamotte, 
winch, though it becomes soft under the action of the arc, does not 
drop off. Further investigation in this direction may, however, 
lead to the discovery of some still more suitable substance.—E. 
Stadelmann, Elektrofechnfsehs Zeitschrift, 
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ELECTRIC TRACTION PROGRESS 
ON THE LANCASHIRE AND YORKSHIRE 
RAILWAY. 


Ox Friday evening last, on the invitation of Messrs. Dick, 
Kerr & Co., we, in company of several other technical 
journalists, travelled to Liverpool to join the foreign 
delegates, guests of the Institution of Electrical Engineers, 
next morning on a visit to the Lancashire and Yorkshire 
Railway Co.'s electrical lines. 

Before meeting our weleome visitors, we visited the bat- 
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nently forward the progress which the Lancashire and 
Yorkshire Railway Co. are making in electrifying their 
several routes in the vicinity of that city. 

The early summer of 1904 saw the inauguration of the 
electrical service over the first completed sections between 
Liverpool and Southport which embraced 47 miles of per- 
manent way, a power and transmission plant of some 
12,000 H.P., &., and which at the time was described in 
detail in tbe ELECTRICAL Review,” | 

At the present time close on 60 miles of single track have 
been electrified, and this includes the extension from South- 
port to Crossens, on the road to Preston, as well as one of 
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ENERGY CONSUMPTION CURVES OF ELECTRICAL TRAINS ON THE LANCASHIRE AND YORKSHIRE RAILWAY. 


tery sub-station at Great Howard Street, and the Seaforth 
rotary sub-station, and on the arrival of the delegates at 
Seaforth, we all returned to Liverpool for luncheon in the 
Exchange Hotel. Brief speeches over, we entrained again 
for the Formby power house, which seemed to greatly 
impress our Continental and American friends. 

This visit to Liverpool of the members of the British and 
Foreign Institutions of Electrical Engineers brings promi- 


the branches which link up the Liverpool Overhead Railway 
with the original system at Seaforth. | 
The rapid growth of traffic has compelled the railway 
company to electrify all four roads between Bank Hall and 
Seaforth stations, two roads being reserved for fast traffic. 
During the present year it is hoped to work electrically 


* ELECTRICAL Review, March 18th, 25th, April Ist and 15th, 1904. 
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further routes, viz., between Liverpool and Aintree, rij 
Walton Junction, also the North Mersey branch, which will 
link Aintree up vid Seaforth with the Southport line and 
the Liverpool Overhead route along the docks. 

Tue completion of these extensions will result in a total of 
75 miles of track being electrically worked. On June Ist a 
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LOWER, ELECTRICAL WORKING, JAN., 1906. 


` through service of about 28 trains daily were established 
over the Liverpool Overhead route and to Linacre Road 
» ration. situated on the North Mersey branch; a service to 
the Exchange station from that station has also been 
b started. 
: £ It goes without saying that a greatly improved train 
service has resulted since the change over; the daily train- 
d rade has increased from 1,900 to 3 ‚500, the Liverpool- 
trains have risen from 36 to 70, and on the 
Ti jmd Hall Road section they have been increased from 
. 88 to 60 daily. 
H The greatest improvement is visible in the running time, 
Which between Liverpool and Southport has been reduced 
54 from 54 to 87 minutes, and from Liverpool to Hall Road, 
: "from 2 35 to 17 minutes. 
E- The expresses run in each direction hourly, their time 
b Temaining unaltered, viz., 25 minutes. 
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» Diagrams and tabular data of steam and of electrical 
~ Working are giving above. 
| (To be continued.) 


"The New Liverpool Coíton Exchange Installation. 
-er the whole of the wiring for the electric lighting installation 
№: the above exchange, as well as for the electric motors, the 
| maw ELECTRICAL AND VENTILATING Co., of Liverpool, are 
‘bse $ contractors. 


Mechanical Conveyors.—The South Metropolitan Gas 
D bare placed a contract for a complete ammonium sulphate 

plant with the Снагк-Вегт Enainegrina Co., Derby. 
Flatter company are also erecting a coal-handling plant for 
Gas Co, and two refuse conveyors for the Soutbwark 
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" CORRESPONDENCE. 


Letters received by из afier 5 p.m. on Тигайау cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


The Single-Phase Induction Motor. 


In his last letter, Mr. Fynn has endeavoured to prove the 
identity of an induction motor with commutator and 
brushes short-circuited at 90 electrical degrees, with the 
ordinary induction-motor without commutator. Now, I 
think the method chosen for his demonstration, leads 
necessarily to results which can hardly be accepted. In fact, 
the fluxes м M, being, at synchronism, equal, and at 90° in 
space and time, produce a revolving field having the same 
speed as the armature which, in consequence, does not carry 
any current ; then, how bas the motor flux been produced ? 
It is quite true, indeed, that at synchronism we have two 
equal fluxes at 90° in space and time, but it is equally true 
that in co-existence which such fluxes, that is, with the 
resulting revolving flux there are armature currents which 
are the determining factors of such revolving flux and not 
its effects. 

It will be easy to arrive at the same result without the 
revolving flux conception. In fact, the flux cnt at any 
instant by one of the windings, for instance, ес is: M sin at 
cos v¢ — м cos at ein 7 / = M sin (a — »)f/, which is nil 
at synchronism. 

In the vast literature on this subject, as far as I know, all 
the writers, all the theories and experimental results agree in 
giving the following interpretation to the phenomena con- 
cerning this class of machines. Considering a polyphase 
wound rotor, with open circuits, revolving at a speed v ina 
flux M alternating with a sinusoidal low, any of its circuits 
will cut a flux which is a complex function of the form: 
M віп at cos v f. 

This flux gives rise to two sinusoidal E. u. F.'s, the 
frequencies of which, apart from constants, are (a + г) and 
(a — v). Each of these two E.x.F.'8 produce a current of 
the same frequency when we close the circuits. 

For the rotation of the armature, the current flowing in 
it, reacts on the primary member with the same frequency as 
the impressed one, and it can be seen that the E.M.F.'s 
component along motor and transformer axes are at, 90? in 
time when the machine is running at synchronism, and they 
are both equal to the primary magnetising M.M.F. The 


TABLE SHOWING COMPARISON nETWEEN STEAM AND ELECTRIC SERVICES LANCASHIRE AND YORKSHIRE RAILWAY. 
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Di А Steam. | Electric. 
Distance Average | 
Class between No. | distance | 
et From terminal of between No.of Averagefrequency Schedule speed No. of Average frequency Schedule speed 
train. stations. stops. stations. trains of service per per hour. trains of service per per hour. 
Miles. | Miles © daily. hour. Miles. daily. hour. ' Miles. 
FEES Liverpool to Hall Road 73 8 89 38 4 170 57 6 | 250 
ae Hall Road to Liverpool. 74 8 89 38 4 | 170 55 6 | 25˙0 
" Liverpool to Southport 188 14 1:32 S 2 | 20`0 49 3 30'0 
d ü Soutbport to Liverpool 18} 14 1:33 2 200 50 3 300 
"Express Liverpool to Southport — 184 1 stop outside {1 3 44:5 15 1 44:5 
| © Southport to Биер | 184 Southport. - 4 3 44'5 16 1 445 
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M. M. F. along the motor axes remain undisturbed, but the 
other is incompatible with the existence of the primary 
winding. In fact it is in opposition with Ше M. u. F. 
necessary to drive the flux counterbalancing the primary 
impressed voltage, so the stator winding is obliged to 
redouble its M.M.F. in order to restore the flux necessary for 
the production of the back E.x.F. Apart from leakage, then, 
the no-load current is double the magnetising current. 
This theoretical result, I must add, is, according to my 
experience, in close agreement with the «experimental 
observations. 

In a much simpler way we could have arrived at the same 
conclusions with the help of the well-known theorem of 
Prof. Galileo Ferraris. 

A propos of that, I must confess my inability to uncer- 
stand the reason for the contempt shown by Mr. F:nn 
and Mr. Atkinson for the rotating field theory. 

The substitution of two revolving M.M.F.’s in place of an 
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alternating one is, by no means, a particular conception 
inherent to the electrical phenomena ; but it is applied to 
other branches of natural philosophy, being as legitimate as 
the decomposition of a force into its own components. There 
are no special restrictions for its application ; only in the 
special case of sinusoidal alternations, the speed of the two 
equal revolving M.M.F.’s is a constant one. 

In answer now to the second question of power factor, 
&c., I will describe as follows the diagram which suggested 
to me the remarks of my last letter :— 

I neglect the primary resistance and the other along the 
motor axes D D. 

Let us call м, in megawebers the flux cutting the primary 
conductors, and counterbalancing the applied voltage v. 
This flux, less (vectorially) the primary leakage flux, gives 
the flux м, which cuts the secondary conductors, and gives 
lise to the E.M.F., E Te generated by transformer action: 

ET, = 141 ee u at 90° with x. 
є 100 

No = number of conductors in the rotor; c = number of 
winding paths between brushes. 

The same flux by motor action g.ves along 


DD: ER, = 141 | 100 M 
Р 


in phase with м ~, being the frequency of rotation. This 
last k. M. F. gives rise to the motor flux м, = , which, by 


cutting the armature conductors, produces the k. u. F., E Be, in 
opposition of phase to E Te. We have 


а : ~ 2 
E Be == EU ( ! NI. 
100 17 — 

We can consider this E. M. F. as generated by transformer 
action by a flux in opposition to M, and having the following 
value :— 

IM 

wa * ) 
1:41 (=) E mw ° 
е 100 


In the diagram А Е represents the impressed stator flux, 
and a E the portion of it cutting the secondary conductors, во 


that ^ F 
nm 


E В, 


= р, is the primary leakage coefficient. 

The segment B Е = Ec is the flux produced by the 
armature and cutting the primary conductors, so that the 
segment A B represents the flux Mo, which is constant if the 
applied voltage is constant. The flux M is represented by 
the segment ac. For a certain speed let us represent by 
c o the flux u', the difference a c is, then, the flux which 
by its component А b’, produces the E.M.F. necessary to drive 
the current against the armature resistance, and by thie other 
component p“ с’ counterbalances the secondary leakage flux 
given by (E (e — 1), in the supposition that the secondary 
leakage coefficient is the same as the primary one. 

The segments 4 D, D в’ being at 90°, the point D moves 
AB 

v б 

The angle ac’ D = ac Рр = d ів constant one, and it is 

given by 


on a circle, the diameter of which is А В’ = 


9:14 x r, x p x m 10^ 


* А 2 
( As G — 1) 
б 


where r, = armature resistance, p' number of poles, k = 
reluctance of half magnetic circuit. 

As a consequence of that, the point € moves on a circle 
subtending the angle 180° — d and passing by A and в’. 


MEC 


It will be easy to see that, if в L = the point F 


DRE 
moves on the circle, passing by в and L апа subtending the 
angle 180 — d, and that 


C ВЕ 1 TUM 
FF 
CD F F v ~ 
Fo Fo 
when ~, = 0, B Fo = „ „ so that, by varying the 


resistance ro, the point re moves on a circle, the diameter of 
which (r, — 0) is 


/ L L B L = B L 
RL =- NE Apud eid, 
v T 
BI R | 
һепсе Bi = "e A - where g = 1" — 1 
* + 1 c 


is the well known leakage factor of the transformer. 

We see then that, at stand still, the diagram changes its 
physiognomy, and we recognise at once our old acquaintance, 
the circle diagram for a transformer. 

For a certain value of ~, we can find, by the use of (2) 
the primary current 4 F, the secondary current n F, the 
power factor cos ф, &c. 


Fic. 1. 


We can introduce, in the ordinary way, the representation - 
of iron and friction losses ; in that case the no-load current 
will be represented by A, rj, the open rotor current by А,В 
(if we suppose the iron losses to be constant), the power factor 
by cos v A, F, &c. 

The torque is proportional to 


- BE 
ЕР: lada БИИ 
TA FF 


from which expression we can derive the maximum torque 
of the motor, or the minimum speed at which the machine 
can run. In conclusion, the method for tracing the 
diagram can be resumed as follows :—Take any segment A B 
which will fix the scale of currents in the primary, and the 
scale of all the other elements. Find the leakage factor o of 
the transformer, and take 

pres s „and Rf ==: = 
Dy knowing the secondary resistance of the transformer, the 
point F, can be located on the circle BL! 

The circle determined by the points в, Fo, L, is the locus 
which gives the primary and secondary currents, the torque, 
&c., for any given load. ; 

We кее from the diagram that cos @ increases with the 
load, and becomes а maximum at standstill, as I stated in my 
last letter. 

The correct diagram which takes into consideration the 
resistance along the axes D D is of course more complicated, 


F 
f 
ү 
A 
Pd - 
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Ры 
g* x5 
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FIG. 2. 


and shows that, in an ordinary machine, the influence of 
that resistance is of little importance, specially with regard 
to the power factor. 

Of course the above diagram shows a lower power factor 
than the true one, because the primary resistance has been 
neglected. This last item could be taken into considera- 
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tion? if we would sacrifice the beautiful simplicity to an 
unnecessary exactitude. | 
N. Pensabene-Perez. 


Witton, June Gih, 1906. 


— 


Electrolysis and Joint Boxes. 


In last week's issue of the ELECTRIC AI. Review, ** The 
Writer of the Article,” in his reply to his critics, is more 
erratic and evasive than ever. The manner in which he 
slides around the pertinent questions of Mains Engineer“ 
is extremely weak. With regard to myself. The Writer” 
is as shifty as ever. Не opens the ball by making a false 
charge, then he falls back upon the text-books, followed up 
by the nsual mis-statements, and winds up by jumping at a 
wrong conclosion. I feel that it is due to you, Sir, and your 
readers, that the odious suggestion, he must hold a brief 
for joint-box makers,” should be contradicted at this stage, 
as it is ав groundless as repulsive, especially as І have never 
had any connection with any firm of joint-box manu- 
facturers, 

With regard to the text-books, with all due respect to the 
writers quoted, I do not consider this by any means evidence 
against my statement, as at the time that these books were 
written, a composite duct with an insulated lining, was 
already in use across the “ pond to protect both cables and 
joints. This duct was very effective, bnt, of course, costly. 

“The Writer” alludes to “lead sleeve tee joints.” I 
don't remember seeing these in the text-books either, and 
really think that they must be a thing of the past, as a 
lead box tee joint is the present practice. 

We now come to a bold announcement, “Such bushes 
were condemned as insulators, '—by whom, the text-books ? 
In practice they were never intended as such, but were 
introduced as a bush to protect the cable from abrasion, and 
to prevent the iron-box crushing the lead, when screwed 
down. Take, for instance, the iron joint box used on 
armoured triple-concentric cables ; the practice has always 
been to clamp the armour of the cable under tlie outside 
slide, and then the bush has been put over the lead, after the 
armour has been cut back, and clamped down by the inner 
slide. thus continuing the mechanical protection of the 
armour inside the pocket of the box. Now, it must be 
obvious to all, that if the wood bush had been intended to 
insulate the cable from the joint-box, a splendid earth would 
not have been made by clamping the armour of the cable 
tightly in the ends of the box, thus defeating the object 
aimed at. I am afraid “The Writer " must try again! 
With regard to boxes made with insulating material, the 
idea is by no means new. I had such a box in use many 
years avo, and although the design was very good and thie 
workmanship of the best, its life was very limited, although it 
was tried under favourable conditions. All of them developed 
the sume defects within a short time of each other, which 


was entirely due to moisture creeping in threugh a bush. 


which was screwed into the box. If space and time per- 
mitted I could give you a score of different kinds of bushes 
anl glands that have been tried and found wanting when 
put to the great test—time, underground. 

The Writer of the Article” concludes that I must be “a 
di»xiple of Mrs. Eddy." Wrong again! My forte is pre- 
vention not '*eures;" I would advocate vivisection—on live 
cables—or, if necessary, amputation, rather than live in a 
fool's paradise even if it were made of glass. 

It will be a great pity if this correspondence is allowed to 
fizzle out through “ side tracking and “ blowing off. as if 
kept to the main track much light can be thrown on the 
points at issue by Mains Engineer and others similarly 
situated. especially those with Colonial and American 
experience. The latter, I am sure, could furnish much 
mteresting information, as they have to battle with similar 
difficulties to ours, often-times aggravated by the varying 
conditions of extreme bot and cold climates, certainly the 


worst conditions for cable work. 
Sero sed Serio. 


Jul, 2nd, 1906. 


* See a similar casc treated by the author in the Bulletin de 
'Aswtation des ingenieurs sortis de l'Institut Electrotechnique 
Montetiore de Licge, Nos. 6-7-8 (1904). 


Separation of ОП from Feed Water. 


The writer of the original article on this subject is wrong 
in his theory of the exhaust steam separator : there i8 no 
“sudden expansion of the steam into the separator, which 
causes reduction in the surface tension " (whatever that may 
mean), “and thus regders the steam incapable of holding 
the oil." This is а common error, which makers of this 
type of apparatus, who ought to know better, have helped to 
propagate. 

lixhaust steam separators are simply devices to facilitate 
the precipitation, inertia separation and adhesion of the oily 
particles. There is expansion of the current or reduction in 
current density, but no expansion of the steam or reduction 
in volume density. 

I read a paper before the Junior Institution of Engi- 
neers in April, 1903, which gives the reason for the 
increased difficulty of separation in high vacuum. The 
volume of 1 Ib. of saturated steam at atmospheric pressure 
is approximately 27 cb. ft., while at 4 and 1 lb. absolute 
pressure its volume is 89 and 330 cb. ft. respectively: 
consequently the velocity of flow increases enormously with 
decrease in pressure. 

An exhaust separator does useful work when fitted to 
engines requiring liberal lubrication and using saturated 
steam, but serves no useful purpose when superheated steam 
and little lubricant are used, as the oil is vaporised, and no 
mechanical device can discriminate between the vapour of 
oil and the vapour of water. Facts are stubborn things, 
and much disappointment and expense might be avoided 
were they fullv appreciated. 

Absolute removal of all trace of oil is imperative when 
high-pressure and temperature steam ів used, and can only 


‘be obtained hy chemical treatment for coagulating the oily 


particles, After coagulation, the oil is readily removed by 
straining through wood fibre; but you cannot rely upon 
securing a uniformly clear effluent unless the wood fibre 
strainers are cleaned out frequently, as the separated im- 
purities are simply held in mechanical entanglement, and 
must come through sooner ог later. 

To prevent the possibility of these impurities passing to 
the feed-pump suction, we fit a quartz sand filter for the final 
purification, and so, eliminating the human element, are able 
to give most binding guarantees. The plant at Messrs. 
Harland & Wolff's electric generating station was supplied on 
six months’ trial. At the end of that time our clients had the 
option of purchasing the plant, or returning it to us, if there 
was the slightest trace of oil found in the boilers ; no payment 
being made until acceptance. At the end of this six months’ 
trial they reported “ the boilers opened out quite clean and 
free from oil." It should be noted that there are no ex- 
haust steam grease separators in this installation, nor 
economisers between the feed pump and the boilers. 


William Paterson, 
Managing Director, 
THE PATERSON ENGINEERING Co., LTD. 


London, W. C., June 27th, 1906. 


Tramear Brakes. 


I think everyone who has studied the difficult question 
of brakes on mechanically propelled tramway cars will 
admit that the * mechanical track or slipper brake" is 
certainly far more reliable than any form of electric brake. 
With the usual ordinary inspection, the chances of a 
mechanical contrivance such as the ‘mechanical slipper 
brake getting out of order are very remote indeed, but 
with the electrical slipper hrake there are 80 many points 
which are liable to break down, and they are very difficult 
to detect, however efficient the inspection may be. The 
electrical brake is solely dependent on the revolution of 
the wheels for its operation, and in the majority of 
accidents it is found that the driver of the car moment- 
arily loses his reason, and instinctively applies the brake 
which he is constantly in the habit of using for service 
stops (the hand brake) as hard as possible, thus immediately 
locking the wheels and making the principal element (the 
motors) of the electric brake inoperative. 

The mechanical brake or slipper brake is perfectly indepen- 
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dent of any other brake or device on the car, and the harder 
you apply it, the greater is the retardation of the car, or, in 
other words, the quicker the car is stopped. 


The electrical brake certainly has a greater rate of 


retardation than any other braking device at present on 
the market, but this depends solely on the wheels of the 
car revolving (while in the majority of accidents it is found 
they are locked—this is due to the errors of judgment of the 
driver, but it isan important fact, and must always be taken 
into account). ` 

If the cars on which all the recent very serions accidents 
have occurred had been equipped with the mechanical track 
or slipper brakes, the chances of an accident occurring would 
have been very remote indeed. Up to the present there has 
not been a case of a single car fitted with mechanical track 
brakes running away down hill. 

It is well known amongst all electrical engineers that 
electrical contrivances are not to be relied upon, and for 
каѓебу devices mechanical contrivances аге to be preferred. 

I think it will be admitted by all prudent and experienced 
tramway engineers and managers that for all safety devices 
mechanical apparatus is far more reliable than any electrical 
apparatus. 

Trusting that this letter may be of interest to sonie of 
your readers, aud that it will help in some small way to pre- 
vent any further bad accidents by raising the whole question 
of brakes, 

Tramway Engineer. 
(183 years’ experience.) 

London, June 28ih, 1906. 


[It is hardly necessary to кау that we are not responsible 
for the statements made by our correspondents. We shall 
have occasion to discuss the tramcar brake question shortly. 
— Ens. E.R. | 


Steam Turbines. 


I read the paper of Mr. Sydney W. Baynes, chief engineer 
of St. Pancras, with the greatest interest, and noted 
particularly the remarks this gentleman makes ав regards 
the Rateau turbine. 

According to this paper the Ratenu Co., and also makers 
of the “ Zoelly " turbine, are still building their turbines in two 
sections, the revolving parts being carried by three bearings. 
Mr. Baynes, though, states that the makers contemplate to 
build in future turbines in one section. 

This, of course, is no novelty at all. The Oerlikon 
turbine, which was originally built upon Ratean principles, 
has long been built monocylindrical, and the economy of these 
turbines above the machines built in two sections has been a 
special feature for some considerable time past. This, and 
the common advantage to all impulse turbines of practical 
independence as regards clearance, makes the Oerlikon 
turbine one of the most compact and economical machines, 
and the many sets which have been running successfully for 
along time, and the-large number of units, from 200 Kw. 
to 4,000 Kw., now going through our shops, arc sufficient 
proof of the appreciation customers show for the excellent 
design and execution of the Oerlikon pure impulse turbinc. 


G. Wüthrich. 
(Maschinenfabrik Oerlikon.) 
London, W. C., July 9nd, 1906. 


Inaccurate Electricity Meters. 


In reply to “ Only One Case,” I have had exactly the same 
thing happen myself. I tested the old meter, and found it 
an average of 5 per cent. slow. The readings had been 
uniform for the last two years. The next quarter’s bill 
went in, and the usual trouble followed. 
saw the party, who, by the way, was an o!d lady of about 
80 years of age. І stated the facts regarding the old meter, 
then she began to argue as to how І knew that the new 
meter was right, and why not put the old meter back again, 
as she was quite satisfied. Well, after sundry reports of 
tests, I got her very nearly convinced that the new meter 
was right, and finally informed her that by right I ought to 
charge her 5 per cent. on the last six quarters’ bills, but 


I went up and 


that I was doing her a great favour by only charging her for 
the last full quarter. So she thought it advisable to pay 
and say nothing more about the matter. The next quarter 
being Midsummer, the bill was nothing compared with that 
of the last, so I have not heard anything more of the lady 


since. 
Meter Superintendent. 


Street Lighting. 


In spite of the appearance of two letters from independent 
sources, conveying identically the same hints, ** Dulciter 
Dormans” still does not seem to recognise that the two 
garbled statements put forward by him аге not *laws" in 


any sense of the word. 


Of the two extracts attributed to Mr; A. P. Trotter, the 
first points to the question of diffusion, **a dead white sur- 
face" being of the essence of the statement, while, if the 
second means anything at all, it means that the source of 
light should be as near and as mediately situated with regard 
to the reflector as possible. From this it is very evident 
that“ Dulciter Dormans " does not understand the propo- 
sition himself (although he is egregious enough to attempt 
to teach others), or he would not make the statement that 
the solid angle subtended by Mr. Tracey’s reflector is ** very 
small," when, on the contrary, it could hardly be made much 
bigger. His knowledge of mathematics is evidently on a 
par with his knowledge of physics and Latin. With regard 
to my lack of good manners, everyone knows that candour 
and politeness cannot always go together. Аз for my lack 
of intelligence, I should like to convey the surprising news 
to Dulciter Dormans ”’ that most of us know as much about 
the subject as he does. 

Ubique. 


Wireless Telegraphy. 


In my note on wireless telegraphy which appeared in your 
issue of May 11th, 1906, the fine decimal divisions did not 
reproduce in fig. 1, and the intensities consequently appeared 
as only one-tenth of their proper value. "The intensities in 
fig. 1, as published, should be multiplied by ten, so as to 
make the intensity on January 10th 240 times audibility. 

In the top right hand paragraph, page 745, the date 
January 30th should be changed to January loth. On 
January 30th I find from the operators’ notes the signals 
were audible with the "phones six inches from the ears. This 
correction is made for the purpose of allowing a comparison 
with the scale of intensities used. 

Reginald A. Fessenden. 


Brant Rock, Mass., June 20/h, 1906. 


— ——— — —— — — 


L.C.C. Electric Supply Bill. 


In your report of my evidence, it is stated that I put down 
the fuel consumption per B. T. U. at the proposed works of the 
Т.С.С. at 5 lb.; that is an error. I took the figure given 
by the L. C. C. engineer, which was 3 lb., and calculated tke 
tonnage of coal required upon that basis. 

Arnold Lupton. 

House of Commons, July 1s/, 1906. 


Efficiencies of Direct Current and Alterrate Current 
Motors. 


In your issue of yesterday an unfortunate misprint has 
occurred in the most vital figure of my table of efficiencies of 
different motors: the full load efficiency of 5 B. H. p. direct 
current motor should be 85:2 per cent., instead of the 
obviously wrong figure of 36 per cent. stated. The correct 
figure agrees very well with those given by Mr. Ellis for 
D.C. motors of similar output, from the maker's figures. 

Charles Y. Drysdale. 

Northampton Institute, E.C. 

June 30th, 1906. 


[This unpardonable error, which we deeply regret, was 
entirely due to the printer, having occurred in making proof 
corrections.— EDS. E. R.] 
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COPPER JOINTING SLEEVES.—A correspondent writes :— 
There is a patented joint for overhead wires on the market 
consisting of a copper sleeve about 9 in. long made of soft 
copper, into which the two ends of the wires to be jointed 
are inserted and the whole twisted about three times to 
complete the joint. We should be very much obliged if 
you would, through your * Correspondence column, ascertain 
for us the address of the firm which supplies these tubes." 


, НЕг› Over.—We regret. that we are compelled to hold 
over until next week a letter from the Campbell Gas Engine 
Co., Ltd., regarding “The R. A. S. E. Suction Gas Plant 
Trials." — Eps. E. R.) 8 


a 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Visir oF KINDRED INSTITUTIONS. 


Ох Thursday morning last week, at 8.15, the visiting clec- 
trical engineers, accompanied by their ladies, and by a some- 
what small proportion of members of the I. E. E. — some 40 in 
number—embarked upón the circular tour which had been 
organised, and which included visits to Rugby, Birmingbam, 
Manchester, Liverpool, Glasgow, Edinburgh, Newcastle and 
leds, besides a trip through the Lakes and an excursion 
on the Clyde. "This heavy programme was to be executed 
within a period of 10 days, and some apprehension had been 
expressed by the Daily Mail as to the physical condition in 
which the **survivors" of the party would rcach its con- 
clusion—1if, indeed, they endured so far. Our friends of the 
lay Press, however, little know the stuff that electrical 
engineers are made of ; for them such a tour has no terrors. 
After their historic progress through the Unitcd States in 
1904—a veritable four de force—the present expedition 
wald be regarded, in the language of our Business Notes, 
asa mere “outing.” 

A prefatory word of praise is merited by the admirable 
arrangements made to secure the comfort of the travellers. 
The special train provided by the London and North-Western 
Railway Co., and used by the party throughout the entire 
round, comprised nine first-class dining coaches and two 
lnggage vans, the corridors being continuous from end to 
end. An adequate staff of cooks and waiters accompanied 
the train, thoogh only occasionally was it necessary to 
partake of meals on board, and the fittings and furniture 
were worthy of the company and the occasion. Even 
Americans, who are accustomed to a high standard of comfort 
in railway travel, expressed their appreciation of the con- 
venience and comfort of this smoothly running train. 
Further, the hcartiest congratulations are due to the committee 
and staff of the Institution in whose hards rested the 
organisation and management of the tour, and to the com- 


mittees of Local Sections of the Institution which carried 


through the arrangements at their respective centres. Mr. 
R. Kaye Gray was the chairman of the central committee, 
and to mention this fact is to say that nothing that fore- 
thought and consideration could do to ensure the perfection 
of the arrangements was omitted. Special thanks were also 
due to Prof. J. D. Cormack, who, as hon. sec. of the Ladies’ 
Reception Committee, bore the brunt of the work, and 
accomplished it in a manner which not only left no room for 
criticism, but called for the highest commendation. 

Mr. G. C. Lloyd, the secretary, was indefatigable in his 
efforts to promote the comfort and enjoyment of the whole 
party; Mr. P. F. Rowell, assistant secretary, and Mr. R. 
Tree were equally assiduous, and were cheerfully assisted 
when recessary by volunteers. The arrangement of the tour 
was rot only admirably organised, but was in general 
punctually carried out, and repeated expressions of approval 
and praise reached our ears. 

Sad to relate, at the commencement of the tour there 
ocurred a short spell of dismal weather; the sunny warmth 
of the three days in London was replaced by cold and rain. 
Those who detrained at Rugby, to inspect the works of the 
British Thomson- Houston Co, and Messrs. Willans and 


Robinson, were not seriously inconvenienced, but the ladies’ 
visit to Stratford-on-Avon was most regrettably marred bv 
continuous rain. Most of the party procceded direct to 
Birmingham, where they divided into three grcups to visit 
(%) the works of Messrs. Bellis & Morcom, Ltd. ; (^) the 
Summer Lane electricity works of the Birmingham Corpora- 
tion, and the works of Messrs. Elkington & Co.: (c) the 
works of the Metropolitan Amalgamated Carriage and 
Wagon Co., Ltd., Saltley, and of the Wolseley Tool and 
Motor Co., Adderley Park. 

The visitors were conducted over the Birmingham Elec- 
tricity works by the city electrical engineer, Mr. R. A. 
Chattock, and his assistants. These works contain direct 
current generators for lighting and traction, built by Messrs. 
Dick, Kerr & Co., Ltd., and driven by Belliss triple-expan- 
sion engines, of 4,500-KW. output: turbo-dynamos by 
Messrs. C. A. Parsons & Co. of 1,000-KW. output; and 
three-phase alternators by the British Westinghouse Co. of 
4,500-KW. output, driven by Belliss & Morcom engines. 
The coal-handling gear was of special interest, and included, 
we were informed, the longest bucket-chain conveyors in 
this country, each chain consisting of 480 buckets. - We 
were pleased to note that Mr. Chattock had modified the 
construction of the furnaces of the Babcock & Wilcox 
boilers so as to increase the combustion space over the grate, 
with a view to securing that perfect combustion which we 
have so long advocated. Coal is rcecived. by canal, carried 
by a belt conveyor to a weighing machine, and finally de- 
posited in bunkers of 2,000 tons capacity over the boiler 
house by the bucket-chain conveyors, installed by the New 
Conveyor Co. 

Amongst other feati.res of the installation the massive b. C. 
switchgear, which contained, we should think, some tons of 
copper, attracted much attention ; the permanent arrange- 
ments for carrying out complete tests on the steam consump- 
tion and efficiency of any gencrating set also are exceptionally 
complete. 

At Messrs. Willans & Robinson's works the visitors were 
met by Mr. Robinson and Mr. Peache, who, after a cordial 
welcome in the office building, led them round the factory. 

The greatest interest was taken in the turbine depart- 
ment, where a large amount of work was in progress. Some 
parts of the turbines for the new Cunard liner were shown, 
the blades for the lowest pressure stage of which were 2 ft. 
long by 2 in. wide. 

Other turbine work of interest was shown, including six 
3,000-Kw. sets for operation at 750 r.p.m 180 lb. steam 
pressure and 100? Е. superheat. Three of these were for 
the Glasgow Corporation, two for the St. Andrew’s Cross 
station in Lecds and one for the Lancashire and Yorkshire 
Railway. 

The following constructional points were pointed out as 
the latest practice of this well-known company in their 
turbine Work :— 

Definite ventilation of the turbo-generators ; the inlet and 
outlet of air are controlled and can easily be arranged for 
forced ventilation if this is made necessary by special con- 
ditions of operation. 

Lubrication of bearinga is maintained by oil under 
pressure supplied to the centre point and carried along the 
surface by one longitudinal groove. 

The by-pass is arranged for automatic operation from the 
governor when the throttle is fully opened. - 

The high pressure end of the casing is mounted ona 
machined surface, which allows sufficient motion to provide 
for the expansion due to change in temperature. 

The pipes carrying steam to the balancing pistons now run 
separately outside the casing to the balance rings, and are 
provided with an expansion joint. 

At one o'clock the parties from Rugby arrived at 
Birmingham, and all рісссейеа to the Grand Hotel, where 
they were entertained to luncheon by the General and Local 
Reception Committees and the members of the I. E. E. Sir 
Oliver Lodge presided, and after the loyal toasts, welcomed 
the visitors in the name of the Local Section, the city of 
Birmingham, and the University. He referred to the hard 
work of preparation done by Mr. Vaudrey, Prof. Kapp and 
Dr. Morris, and remarked on the incursion of electricity into 
every department of modern life. Prof. Kapp, recalling his 
visits to Italy and Switzerland with the I.E.E., was pro- 
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ceeding to refer to the Berlin visit, when he recollected that 
on that occasion he was with our hosts, and appeared unde- 
cided as to the capacity, host or guest, in which to speak ! 
He hoped they would derive no less benefit from the present 
visit than we had from the former, and explained the 
difficulty of selecting the few works on the programme from 
amongst the many good things there were to sce in 
Birmingbam. 

Mr. Wheeler, President of the American  LE.E., 
declared that the hospitality and goodwill of the British had 
immensely impressed the foreign engincers, and he proferred 
on their behalf the most sincere thanks. 

Signor G. Semenza, on behalf of the Italian Electro- 
technical Association, heartily joined in Mr. Wheeler's 
remarks. One often admired copies of great works of art, 
he said, and when some day one saw the originals it seemed 
like meeting old friends. Thus, after admiring Sir Oliver 
Lodge and Prof. Kapp from afar, he now had the pleasure of 
meeting them in person, and he proposed their healths in 
conjunction with that of the Organisation Committee. 

Mr. Gavey, President I.E.E., expressed the thanks of the 
party for the Lord Mayor's invitation to the Council House, 
and Sir H. Rogers, acknowledging the courtesy on behalf of 
the Lord Mayor, said he hoped the visitors would not be 
allowed to see the old steam tramcars. 

Business was then resumed. Three parties were formed, 
of which one proceeded to the new buildings of the Віг- 
mingham University, one to the works of the General 
Electric Co. at Witton, and one to the works of the Bir- 
mingham Small Arms Co. at Sparkbrook. The slight rain 
of the morning had given place to a steady downpour, and 
as the local organisers, with a cheery optimism that would 
have been more cordially appreciated had it been justified by 
the result, had provided some of the conveyances without 
covers, not a few members of the party got wet through. 
The cheerful spirits of our visitors, however, were undamped, 
however moist their garments, and, so far as we know, no 
one suffered any after ill-effects from the mishap. 

'The electro-technical features of the University and the 
G.E. Co.'s works have been described in our pages. Of the 
Birmingham Small Arms Works we can only say that their 
excellent, organisation and equipment were no less admired 
than the beautiful work done in their many departments, 
and that it was difficult to say whether a cycle“ made like a 
gun," or a rifle made like а cycle” was the more highly 
honoured by the description. An hour in these shops only 
whets the appetite for a day there; but the programme 
must be fulfilled, and at half-past five all parties, now 
including also the ladics, met at the Council House, and 
were received by the Lord Mayor. Теа and refresliments 
were partaken of, and the collection of beautiful pictures and 
other objets d'ar! in the adjoining art galleries was appre- 
ciatively inspected. At 7.45 the party left for Manchester, 
dining in the train, and arrived there in good order at 
9.45 p.m. The programme for the day, however, contained 
no further items, and we believe most of the travellers retired 
to rest. à; 

On Friday, June 29th, the first item on the programme 
was & reception by the Lord Mayor of Manchester, and the 
Mayor of Salford, at the Town Hall. ‘This function was 
carried out with full civic ceremonial, and took the form of 
a cordial welcome to the visitors, to which Mr. Cavey 
appropriately responded. 

The party then proceeded to Stuart Street electricity 
works by special cars, under the guidance of the city elec- 
trical engineer, Mr. S. L. Pearce, and his assistants. Mean- 
while, the ladies were conducted round the Town Hall and 
the City Art Gallery by the Lady Mayoress and other lady 
residents. Needless to say, the magnificent power station 
erected by the Corporation at Stuart Street the largest of 
its kind in the kingdom— greatly interested the visitors. 
One of the fine Wallsend Slipway engines was running on 
load, and the other generator was run up and paralleled with 
it for the edification of the party. "The coal-handling plant 
here appeared colossal, partly because it included a private 
railway carried on a brick viaduct, an unusual feature of a 
power station. Both Prof. Kennedy's station, and the 
extension designed by Mr. Metzger, are now complete ; as they 
have been fully described in the ELECTRICAL REVIEW, we need 
only mention that the total capacity of the plant is 16,500Kw., 


and adding the joint output of Dickinson Street and Bloom 
Street, the aggregate capacity of the three works is no less 
than 32,800 kw. When, on the completion of the first 
Stuart Street station, fears were expressed that the extension 
of 7,500 Kw. then in progress was excessive, we stated our 
belief that no long time would elapse before the full capacity of 


the works was usefully employed, and we are pleased to find our 
`- prophecy rapidly approaching fulfilment. There are over half 


a million lamps connected (-C. p. equivalent), and motors of 
over 12,000 H. p., while the tramways account for 12,500 
H.P., making a total of nearly 40,000 Kw. connected. The 
maximum load last year was 20,855 KW., and the power 
load, thanks to the adoption of a forward policy of low 
prices, on the recommendation of Mr. Pearce, is increasing 
by great strides. | 

The Dickinson Street. works were also open for inspection, 
and were visited by a few membefs of the party. This 
plant was of great interest, since it contained machines of 
various periods down to thethree new La Cour converters 
and the two new Parsons-Niemens turbo-generators. 

The La Cour converters are arranged for operation on 
either the 400-volt or the 550-volt direet- current bus-bars, 
with outputs of 1,200 amperes and 900 amperes respectively. 
The normal speed of the sets is 425 r.p.m., and the 
alternating current end is wound for 6, 500 wolts, three-phase, 
50 cycles per second. 

All three of these converters were Operating at the time of 
the visit at an overload of about 10 per cent. with black 
commutators and very slight beating. The engineer in 
charge of this station stated that exceedingly heavy overloads 
did not pull these machines out of step, and expressed great 
gatisfuction with their operation. 

It was interesting to note that more than 20 different 
hands had synchronised these machines with ease during the 
few. months of their operation, many of them being 
inexperienced men. These machines can be synchronised in 
about 1 minute 40 seconds average, which, therefore, com- 
pares favourably with a rotary converter. 

Two field windings are provided, and on lighting loads 
(400 volts) the machine operates shunt wound, while on 
traction loads (50 volts) a series field is connected in. 

The starting is done from the alternating-current end by 
means of resistance inserted into the rotor winding, which is 
brought out through slip rings. 

We are able to state that 10 similar converter sets are 
now on order. All the switchboard apparatus was supplied 
by the Dritish Westinghouse Co., and the converters by the 
Bruce Peebles Co., of Edinburgh. 

At 12.45 p.m. the various partics reassembled at the 
Town Hall, where they were entertained to luncheon by the 
Lord Mayor of Manchester, the Mayor of Salford, and the 
Electricity Committees of Manchester and Salford, in the 
Council Chamber, of which the walls and ceiling are orna- 
mented with beautiful frescoes and the coats of arms of the 
nations. Proposing the first toast, the Lord Mayor pointed 
out that that day was observed as the King’s birthday, and 
the first verse of the National Anthem was sung with enthu- 
siasm. Proposing “ Our Visitors,” the Lord Mayor said he 
was glad tosec them on this unique occasion in Manchester, 
where the largest municipal electrical uudertaking and the 
largest manufacturing electrical works were found. Mr. 
Wheeler, President of the American I.E.E., referred to the 
special interest of the Manchester works in view of the 
investigation into municipal undertakings now in pro- 
gress. 

Mr. Gavey, on behalf of the ladies, was deputed to 
express their deep appreciation of tlie kindness and courtesy 
of the Lady Mayoress, Whose health was honoured with 
enthusiasm, and whose brief, but admirably worded 
acknowledgment, was certainly the speech of the day. 
Councillor Hawarth, chairman of the Electricity Committee, 
proposed the healths of the Lord Mayor and the Mayor of 
Salford, who briefly responded, and the party returned from 
refreshment to labour, the engineers proceeding to the works 
of the British Westinghouse Co., Ltd., at Trafford Park, 
while the ladics were taken on a motor-car excursion to 
Buxton. | 

At the Westinghouse Works great interest was shown in 
the steam turbines, several of which were in course of con- 
struction ; the process of blading attracted much attention, 
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and the compensated Б.С. generators were examined with 
keen mterest. 

The single-phase railway, operated at 3,000 volts, was also 
a noteworthy feature, and the visitors were taken over the 
track in a standard railway car. It would be idle to attempt 
to refer in any detail to the interesting tools, many of 
which are of enormous size, with which these huge works 
are equipped, or to the numerous types and species of 
machines mannfactured there; we may mention, however, 
an ingenious system which has been adopted for driving the 
laree planers, in which belts running always in the same 
directions are alternately tightened by jockey pulleys, thus 
reversing the motion of the bed, and securing quick return 
while the motor runs continuously at constant specd. 
Steam turbines, gas engines, dynamos, alternators, motors, 
controllers (on a new plan), meters, &., were being manu- 
factured, and even steel castings for ships’ anchors were 
mcluded in the scope of the factory, to inspect which 
ulequately would require a week rather thun an afternoon. 

Itefreshments on a generous scale were provided by tbe 
company. Afterwards the visitors embarked on a steam 
tur, and were taken to various docks in connection with the 
Ship Canal: but, what with the chilly air and what with 
the aromatic (?) odours, we fear this part of the day's work 
was not duly appreciated, and the inspection of the elec- 
trical equipment at one of the docks, which was on the pro- 
gramme, was omitted. The party returned to their hotels 
in the special cars, which merit a word of commendation on 
the score. of their comfortable arrangement and neat top- 
covers. "The organisation of the whole of the day's doings 
was admirable and well devised. 

In the evening the Vice-Chancellor of the University, Dr. 
Alfred Hopkinson, and the Council held a reception and 
conversazione at the Victoria University. The laboratories 
were open, and many very interesting demonstrations were 
given by the staff and students. 

On Saturday morning the visitors proceeded to Liverpool, 
where they were received, at Lime Street Station, by the 
Lord Mayor and Lady Mayoress, with Nir Charles Petrie 
(chairman) and other members of the Tramways and Elec- 
trc Power and Lighting Committee. Outside the station 
decorated cars, one of which carried a band, were in waiting 
ш convey the party to the Lister Drive power stations, and 
the cordiality of the city's welcome was amply demonstrated. 

The two stations at Lister Drive formed admirable 
examples of the remarkable change in power station practice 
which has taken place in recent years, one being filled with 
twelve Willans-Siemens steam dynamos of 9,000 kw. 
capacity, while the adjoining station contains four Westing- 
house turbo-alternators of 7,200 KW. total capacity, generating 
at 6,000 volts, three-phase, with space for as many more, 
thoagh both stations are about equal in size. The stations 
are conveniently arranged, with boilers along either side, 
and the switchboards at one end. Lancashire boilers are 
installed in the older station, Babcock & Wilcox boilers in 
the new one. It is noteworthy that storage batteries are 
installed in the р.с. station. Mr. A. В. Holmes ig the con- 
sulting electrical engineer, and Mr. Arthur Clough resident 
electrical engineer. 

Leaving Lister Drive by tramcar, the party was conveyed 
through Liverpool to the Dingle station of the Liverpool 
(verhead Electric Railway, and proceeded in a special 
train to Seaforth station on the Lancashire and 
Yorkshire Railway, where the visitors boarded a special 
L. & Y. train, and were taken to the Exchange station. 
There they were entertained to luncheon by the Tramways 
and Electric Power and Lighting Committee of the Corpora- 
tion, at the Exchange tation Hotel. After the loyal 
toasts, Alderman Sir Charles Petrie proposed Our 
Visitors,” to whom he offered a hearty welcome. Dwelling 
on the enormous progress made by electrical engineering, 
the chairman said that, thanks to our national caution, no 
great mistakes had been made in Liverpool. On behalf of 
the Committee, he thanked Mr. J. A. F. Aspinall, gencral 
manager of the L. & Y. Railway, and Mr. S. B. Cottrell, 
ng inter and manager of the Overhead Railway, for placing 

their trains at the disposal of the visitors. Dr. Epstein 
responded in an eloquent speech, and was followed by one of 
tte French engineers. Mr. Gavey proposed the health of 
the Lord Mayor, who briefly replied, and Dr. К. T. Glaze- 


brook that of Sir Charles Petrie, which was suitably 
acknowledged. 

The visitors then entrained again, and proceeded to the 
Formby generating station of the L. & Y. Railway, which 
has been described in the ELECTRICAL REVIEW, and is also 
further dealt with elsewhere in this issne. 

A small number, at the invitation of Dr. E. W. Marchant, 
Professor of Electrical Engineering at the Univeraity of 
Liverpool, inspected the new laboratories during the after- 
noon. The ladies were taken for a cruise on the Mersey, 
including a visit to one of the Cunard Co.'s liners. 

At four o'clock the Lord Mayor held a reception at the 
Town Hall, and cordial sentiments were exchanged, Mr. Gray 
and Mr. Mordey expressing the lively appreciation of the 
Institution and its guests of the warm welcome they had 
received. Afterwards all returned to Manchester. 

The following day (Sunday) was wholly devoted to travel ; 
the special train left Manchester at 9 a.m. for Windermere, 
whence the party were conveyed in coaches and char-a-bancs 
to Grasmere. There they lunched, and after an interval for 
exploration, the drive was continued to Keswick. Here a 
halt was made for a couple of hours, and by the courtesy of 
the local authorities, on the initiative of Canon Rawnsley, 
the Museum and Southey's house were specially opened for 
the edification of the visitors. At 7.30 the special train, 
which had been brought round to Keswick, departed for 
Glasgow, where it arrived towards midnight. The weather, 
upon which all depends ina trip of this kind, most fortu- 
nately continued fair, though cloudy, and the beautiful 
scenery of the Lake district traversed by the conveyances 
was greatly admired. 

(To be continued.) 


THE ELECTRICAL INSTALLATION AT 
WARING & GILLOW'S NEW BUILDINGS. 


THE opening of the now well-known Oxford Street building 
associated with this firm adds one more to London's com- 
mercial rendezvous. 

'The building covers some 40,000 sq. ft. of ground and 
contains seven floors, a basement and sub-basement; its 


construction, fitting up and decoration were carried out by 


the firm themselves, and both externally and internally it is 
a noteworthy example of the modern business establishment. 
Among the many interesting features of the building is the 
very complete electrical installation for lighting and power 
purposes. Energy is at present obtained from the 
Marylebone Borough Council's network, three triple-con- 
centric supply feeders being led into the building ; two of 
these which supply the lighting are connected to independent 
feeding points, and the third feeder supplies & power board 
through a 72-Kw. Crompton motor-generator, as the whole 
of the lighting and power circuits in the building are wired 
for 240 volts pressure, while the Borough Council's power 
supply is at 480 volts pressure. These switchboards, which 
were ibuilt by the Lister Electric Manufacturing Co., 
Dursley. and the  motor-generator, occupy what may 
eventually be an engine room in the sub-basement of the 
building. 

The lighting feeder boards are divided into two sections, 
each containing two upper (switching) and two lower panels ; 
on theone hand, the uppers and lowers are respectively con- 
nected to positive and neutral cores of the incoming feeders, 
while the uppers and lowers of the other section of the board 
are respectively connected to the neutrals and negatives of 
the feeders. Thus the complete failure of a main feeder 
only throws out of service two panels on each half of the 
board, and the various lighting feedera in the building can 
be switched over on to the other panels. 

The supply cables for the lighting are connected to the 
boards through Chamberlain & Hookham meters and 
500-ampere р.р. switches and fuses. Each lighting feeder 
in the building is controlled by a s.v. switch and fuse on 
the outgoing and a fuse on the return panel. 

A voltmeter and an earth detector are mounted over each 
half of the lighting board. The power board is of similar 
construction to the others, containing four panels, two of 
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which are in use and the others installed for future use with 
an independent plant, a 300-ampere change-over switch is 
provided on an extra panel with tliis object. 

Altogether 90 lighting and 14 power feeders are in use. 
These are run throughout in screwed iron conduit, and lead 
from the sub-basement in five main vertical groups, which 
pass up through the various floors to the top of the 
building. 

Each floor in the building is divided into five indc- 
pendent sections, and each section is furthermore wired with 
half its lamps to each of two distributing boards situated in 
front of the vertical cable run. "Thus it is evident that, 
short of a complete failure of the supply, not more than half 
of the lamps in the building could be extinguished at the 
same time. The latter feature is of enormous importance in 
such a huge structure, and the systematic and comparatively 
simpie arrangement of wiring adopted was equally a necessity 
in this case. | 

A plain brass three-light pendant has been uniformly 
adopted for ordinary lighting work, specially made 12-c.r. 
Pope “ Ritelite " lamps being fitted. Double (Tucker) 
switches are also fitted wherever possible, as, for instance, 
in corridors and suites of rooms, where the light can advan- 
tageously be switched on when entering, and off when leaving 
by another door. The switches are systematically fixed on 
the right hand at the point of entry, and are sunk in the 
wall in cast-iron boxes. 

For the lighting of the Rotunda in the centre of the 
building, eight flame arcs (supplied by the Electrical Co.), 
and run four in series, are suspended above the inner glass 
dome, while 160 16-c.r». incandescent lamps are fitted round 
a cornice inside the dome. 

The Rotunda, which contains some excellent marble and 
bronze work, has also eight pendant and eight candelabra 
fittings, together with other special lighting for the interior, 

The handsome entrance hall is lighted by means of a 
dozen specially-designed pendants, supplemented by concealed 
„Sunlite“ fittings arranged in the ceiling; and the windows, 
which are arranged on a novel and very effective plan of 
arcaded passages, also present an object lesson in effective 
lighting. 

Here some 1,500 incandescent lamps, concealed by opal 
shades, are fitted in a trough above the inside of the 
windows; these lamps are also supplemented by concealed 
“ Linolite " fittings arranged in the roof. 

Special lighting effecta, for show purposes, ure also fitted 
in other parts of the buildings. 

Turning to the power applications, there are 10 lifts 
fitted, each driven by a 14-1.». motor. Four passenger and 
two staff lifts were supplied by the Otis Co., and four goods 
lifts by Messrs. Muskcr. 

Thirteen Verity fans, varying in size from 12 to 60 in. 
diameter, and requiring some 27 н.р. for driving, are 
installed on the roof for ventilation purposes; these suck 
the air from the various apartments through a special system 
of ventilation ducts, built in the thickness of the walls. 

The fan control board is situated at the top of one of the 
vertical feeder runs ; its equipment includes Verity standard 
motor starters. 

In the basement is installed a Gwynne turbine pump 
driven by a 16 н.р. motor, which is used for filling four 
12,000-gallon roof tanks from a 40,000 gallons storage 
tank under the sub-basement. 

These provide water for domestic and fire services, the 
supply being at present drawn from public sources; a well, 
some 450 ft. deep, to supply 5,000 gallons per hour, is 
being sunk for the permanent supply of the building. 
Altogether the equivalent of 20,000 8-c.p. lamps are 
installed. 

Other general engineering features of the building are 
the low-pressure hot water system for heating the building 
throughout, and the P.O. telephone exchange on the sixth 
floor, with its 75 extensions, which, however, are con- 
trolled by the G. P. O. 

As previously indicated, the question of installing a 
private plant is, we understand, being considered, internal 
combustion engines being favoured; we gather that the 
estimated amount of energy required per annum, is about 
630,000 units. 

The contractors for the electric light and power work 


throughout, were Messra. Pinching & Walton, London, 
who carried out the work under the supervision of, and to 
the specification. prepared. by, Mr. Dumaresq (resident elec- 
trical engineer to Messrs. Waring), and approved by Mr. 
E. Wingfield Bowles in his capacity of consulting engineer 
to the firm. 

In conclusion, our thanks are due to Messrs. Waring 
for facilitating our inspection, and to Mr. Dumaresq, who 
has specialised in this class of work, for kindly showing us 
the installation. 


` 


ELECTRIC RAILWAY FROM BONN TO 
COLOGNE. 


L Eclairage Electrique for May 4th, 1906, has a comprehensive 
article describing the equipment of this line, the greater part of 
which is now open. The line follows the left bank of the Rhine. 
It presents the interesting feature of being operated by direct 
current of an unusual voltage (990 volts). 

The total length of the line is 17 miles; it joins existing tram- 
way services at Cologne and Bonn. It serves Buschdorf, Hersel, 
Widding, Orfeld, Wessling (a future junction), Godorf, Sürth and 
Roden-Kircbeo. Between Godorf and Wessling the line, which 
runs near the river, ia provided with a quay at which to discharge 
briquettes of peat and lignite brought from the district round 
Bruhl into barges. The gencrating station and repair shops are 
situate in a central position at Wessling. Goods sidings have been 
provided at all stations in view of an anticipated carry ing traffic. 
The passenger service is to be effected by trains of four coaches 
accommodating altogether 250 passengers, running half-hourly. — 

Three systems of equipment were under consideration for this 
line, the short length and junction with two lines of tramway 
rendering the conditions rather peculiar. These systems were :— 
(а) Proposal of the Allgemeine Elecktricitits Gesellschaft, mono- 
phase alternating current at 6.000 volts for the country line, and 
559 volts in the towns; (^) alternative proposal by the rame firm, 
continuous current at коо volts for the country line, and 550 volts 
in the towns; (с) proposal of the Siemens-Schuckert Co, 1,000 volts 
outside and 550 volts in the towns. This latter was adopted. The 
pressure is, however, referred to as 990 volts elsewhere in the 
article, presumably a drop of 10 allowed in feeders. 

The conductora are run overhead and are double, connected by 
cross-pieces to which are fixed the connection for the catenary 
suspensions. Each conductor is of hard-drawn copper, 12 sq. in. 
in cross-section. The poles supporting the wires are 155 ft. apart 
on the straight, closer on curves. The return is effected by the 
rails, bonded every 110 yds. Signal and telephone wires аге laid 
in cable underground. | 

The line is divided into three sections for feeding. The Marien- 
bourg to Surth section is fed at Surth by a fceder assisted by & 
battery of 330 ampere-hours capacity. There is also a booster 
capable of raising the voltage of the feed current by 150 volts. 
The second section, from Surth to Hersel, is fed from the generating 
station direct; and the third, from Hersel to Bonn, is fed in at 
JIersel, where is also a battery and a booster. 

The generating station contains two sets of 350-K W. each, direct 
driven by compound tandem engines. There are also two boosters 
for fecders, and a Pirani booster for charging the battery. The 
action of this booster appears to be similar to the Highfield, i e., 
when the demand for current is large, it boosts discharge current 
from the battery, when there is a surplus, the booster raises the 
voltage of the line current to charge the battery. | 

Steam is generated by three boilers, furnished with economisers 
and filter. The fuel used consists of briqucttes of lignite. Au 
automatic system of stoking is used. 

All the vehicles have Westinghouse compressed air-brakes, the 
compressed air being furnished by an electric compressor. 

Each motor-car has two motors of 130-H.P. each, running at 
700 rpm. The gauge of the road is 4 ft. 83 in. (L:435 metres). 
The motors are fuur-pole with extended pole-pieces and carbon 
brushes. 

Series-parallel controllers are used, and the multiple unit system 
of connecting trains. 

The article quoted above gives a clear idea of the equipment of 
the line; it will be interesting to note how this system of moderately 
high tension will affect the controller gear and motors. 


Installation Contracts.—The Braprorp BLECTRICAT 
ENGinrertna Co., have received the contract for the electric 
lighting of Hanson new Education Schools (Contracts Nos. 1 and 2); 
for a battery and switchboard for private lighting at Horton-in- 
Ribblesdale; also some large power contracta. 


Frauce.— La Socicté des Ateliers de Constructions 
Electriques du Nord et de l'Est is the title of a company which 
has just been formed in Paris with a capital of £600,0CO to 
acquire and carry on certain clectrical engineering works at 
Jeumont, France, 
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OGDEN лир SMITH v. THE Gas Ілант ann боке Co, 
(Erplosion in a Telephone Conduit.) ° 


Iw the Court of Appeal on 'luesday the Lord Chanccllor, the 
Master of the Rolls and Lord Justice Cozens-Hardy, heard an 
appeal by tbe defendants against verdict and judgment entered 
against them in two actions brought by Miss Beatrice May Ogden 
and Mr. Abraham P. Smith for damages for personal injuries sus- 
tained by them through the alleged negligence of the defendant 
company. The injuries were caused by explosions of gas which 
occurred in Regent Street on October 15th, 1903. Defendants 
denied their liability, and snid there was no negligence on their 
. 16 appeared that the plaintiff, Miss Ogden, was on October 
15th, 1903, walking down Regent Street. When she was opposite 
the Goldsmiths and Silversmiths Co.'s premises there was a loud 
explosion. The iron cover of one of the telephone manholes was 
violently blown up in the air, and Miss Ogden received serious 
injuries and was rendered insensible. There were other similar 
exploeions at the samc time in other parts of Regent Street, and 
the other plaintiff, Mr. Smith, was also seriously hurt. The only 
question for the jury was whether the defendants could be held 
lisble for tbe accident which occurred. In the event of their 
teing held liable the amount of damages to be awarded to each 
plsintiff was agreed on between the parties. The das Light and 
Coke Co. were the owners of the gas mains and supply pipes 
running beneath the pavement of Regent Street, and gas escaped 
from the pipes and accumulated in the manholes of the telephone 
boxea belonging to the General Post Office, with the result that 
the explosions occurred in October, 1903. Defendants were respon- 
sible for the construction and maintenance of their gas mains and 
supply pipes, and were bound to remedy any leakage of gas, and to 
use а)! care that could reasonably be employed that no such leakage 
sbould take place. There were also statutory duties imposed on 
them by Sec. 24 of the Gas Works Clauses Act, 1847, which provided 
that when there was an escape of gas, after recciving a notice in 
writing to that effect, they were to prevent the gas from escaping. 
Plaint iffs' case was that the defendants were negligent in allowing 
the escape, and consequent accumulation of gas in the telephone 
boxes, and that they were liable for the injuries sustained by the 
plaintiffa It appeared that Post Office telephone manholes were 
not ventilated, though the electric light manholes were ventilated. 
The immediate cause of the explosion was that a jointer in the 
erploy ment of the Post Office was at the telephone manhole on the 
day in question doing some repairing work and using a blow lamp, 
wren the explosion occurred. According to the evidence, a letter 
wae written to the defendants in the preceding July on the instruc- 
ticos of the Post Office engineer, calling attention to the fact that 
there was n smell of gas in thc manhole, and requesting them to 
see to it. The defendants investigated the matter, but failed to 
discover the cause. There was also evidence that otber persons had 
for some days before the explosion noticed a strong smell of gas in 
tbe neighbourhood, and further, that if was impossible to avoid a 
certain leakage from the joints of gas mains, because the gas had to 
be forced through them at considerable pressure. The jury found 
a verdict for the plaintiffs in each case. 

Mr. Dancxwenrts, K. C., in support of the appeal, contended 
that there was no evidence of negligence in the defendants to go to 
the jury, and even if there was, the negligence was not the prorima 
ean a, or effective cause, of the accident, the effective cause being 
the act of the Post Office jointer in having a light at the manhole, 
which resulted in the explosion. 

Mr. SALTEB, K. C., for the respondents, submitted that the learned 
jadge was right in leaving the matter to the jury. It was essentially 
a question for the jury. Everyone would admit that there were 
limits to the diligence and the expense which would be required 
by the gas company. On the other hand, whatever was right when 
they received warning they ought todo. Whether the company in 
this particular case came up tu a reasonable standard of diligence 
in time was essentially a question for the jury. His submission 
was that they had proved to the satisfaction of the jury that there 
was a two-fold negligence on the part of the defendant company, 
which caused the explosion in October. In the first place, when 
tbe; reccived statutory notice of the escape they did not act in all 
the circumstances with sufficient energy and thoroughness. What 
tbe company did was perfunctory and superficial. In the second 

„ tbe smell of gas was very bad, and the company ought to 
ve known of it. 

The faster or THE Ков: Did you ever meet a gas employé 
who waa able to smell gas? 

Mr. DasckweRTS: I think they have all very keen noses for gas. 

Mr. SarTER said some of these gentlemen were asked if they 
could smell gas, and they declared they could, and that their noses 
were very eficient. It was said the telephone boxes had the effect 
of making an escape of gas more disastrous than otherwise might 
be the casc, but those boxes were laid down under authority 
and the presence of such chambers in the immediate neighbourhood 
«f the gas pipes, made it all the morc incumbent on the gas people 


to carefully keep their gas under control. Thore was plenty of 


evidence on both sides that this was not a case of minute leakage. 
Wben the fir complaint was made on July 31st the company 
cogit to la ve done more than bore holes in the ground and use an 
tis unreliable indicator. The company came to the con- 

‘inion that the General Post Office people were wrong in saying 

there was an escape of gas, and no further steps were taken by the 

бе company from July 31st to October 15th. It was true there was 


no report from the telaphone people during that poriod, but the 
gas was smelt to a degree which was far stronger and extonded over 
a period longer than in goveralof the cases whero раз companies 
had been held liable for explosions. 

The LonD CHANCELLOR, after consulting his colleagues, said they 
would not trouble Mr. Salter to farther arguo the case. 

Mr. DANCK WERTS, in reply, said there was absolutely no evidence 
to show that there had been a large escape of gas. If there had 
been any large accumulation of gas the compauy would only have 


been too happy, for then there would have been no explosion. It 


was only because there was a minute accumulation in this close 
unventilated chamber for some time that an explosive mixture was 
get up. 

The Lorn CHANCELLOR, in giving judgment, said the case was 
one eminently for decision by the jury if there were any evidence 
upon which they could act. It certainly was not the function of 
the Court to set its opinion upon the balance of evidence against the 
opinion of the jury. Was there any evidence of negligence on the 
part of the defendants? They received a notice dated July 31st. 
to the effect that there was a smell of gas discernible in the box. 
They appenred to have made some investigation and did not detect 
anytbing wrong. There was further evidence that between that 
date and October 15th several persons observed a strong smell of 
gas in this locality, and two complaints were made of it by people 
frequenting the houses in the neighbourhood. On October 15th the 
explosion took place. Mr. Danckwerts had stated the steps taken 
to ascertain what gas was there. The search was ineffective, but it 
was quite certain there must have been some inflammable material 
or there would have been no explosion. Subsequently, there was 
a further smell of gas and another explosion in June of the following 


‘year. No defects, at least none of importance, were detected in the 


interval. It was quite proper to admit that evidence, which was 
to show that there was a leakage which might perfectly well have 
been the same leakage which had caused the original trouble in the 
previous year. There was also evidence that gas in these boxes 
was seldom found to a dangerous degree, and there were statements 
that it could be prevented. The real point, to his mind, was that 
there was notice given to the company of the presence of vas, and 
ample opportunity for them to learn what others learned in the 
interval between August and October that yas was present and dis- 
cernible by a strong smell. It seemed to his Lordship there was a 
duty upon the company then to put an,end to whatever created 
that smell, which indicated danger. He thougbt there was 
evidence upon which the jury certainly were entitled to find 
negligence on the part ofthe defendants. Another point was made, 
namely, that there was intervention by some third party between 
the negligence of the defendants and the accident itself. It was 
said, and authority was quoted to the effect, that the negligence of 
the defendants in order to be subject matter of an action, must be 
the «flicient cause of the injury. He did not know whether any- 
body was prepared to give an exhanstive definition of what was 
“etlicient cause.” It was impossible to define what was 
or what was not “efficient cause," but as he understood Mr. 
Danckwerts, his contention was that because this explosion 
was immediately caused by the application of a flame on the 
part of a servant of the Post Office, and because he was negligent in 
applying that flame to the pipe, the defendants were exonerated 
from their negligence in allowing the gas to be where it was to be 
affected by the flame. His Lordship could not believe in that 
contention. He thought the combined negligence of both caused 
the accident, but unquestionably that the defendants' negligence in 
allowing the gas to be there, was, if the phrase must be used, the 
efficient cause.” Accordingly, he was of opinion the appeal ought 
to be dismissed with ccsts. 

. The Master of the Rolls and Lord Justice Cozens-Hardy con- 
curred. 

The appeal was accordingly dismissed with costs. 


— — 


Lox DON ELxCTRO RUS Co., Ltn, 


In the course of an application made to Mr. Justice Buckley last 
week, it was stated that 1,008 sbarebolders had applied to have 
their names struck off the register and their money returned. ‘The 
company itself applied for the register to be rectitied in this way. 
The number of shares affected was 48,000 ont of 98,000 applied for. 
The order was made with certain conditions. 


APPEAL DISMISSED. 


ON 25th ult., says the Manchester Courier, the Court of Appeal dis- 
missed the appeal of the Electric Tramways Construction and 
Maintenance Co, Ltd., against an order of Mr. Justice Swinfen 
Eady in regard to the costs of the firm of solicitors, Messrs, Miller, 
Peel, Hughes, Rutherford & Co., in connection with the purchase 
of the old Blackpool tramways, and the formation of the purchasiug 
company. 


SMITH v. DurLiN AND LucaN ELECTRIC RIH. wav Co. 


PraiNTIPF secured a verdict for £150 damages in a claim heard at 
Dublin last week for personal injuries sustained while n passenver 
in one of defendants’ cars in Atgust last. 
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PARLIAMENTARY. 


L.C.C. Electric Supply Bill. 


As was briefly intimated in our last issue, the Select Committee on 
June 28th gave a decision in the case of the L.C.C. Bill. 

The CHAIRMAN said: With regard to the Bill which the Com- 
mittee have considered for the last few weeks—the L.C.C. Electric 
Supply Bill—we have given full consideration to all the evidence 
and statements which have been laid before us, and, after doing so, 
we have come to the conclusion that in our opinion we must report 
to the House that the preamble of the Bill is not proved. In 
making that statement, I have also to say that, with regard to the 
instructions from the House of Commons, we have given also full 
consideration to a report, and have prepared a report, which 
is now in the hands of the printers, and will be presented to 
the House some time during the course of the evening. According 
to the rules of the House, I cannot state the purport of that 
report, but it isa full and exhaustive report so far as the Com- 
mittee are concerned with regard to the supply of electrical energy 
in bulk in London and the adjoining districts, and the various 
parties concerned will be able to obtain that report within a very 
short time. In coming to the conclusion with regard to the report 
I am in a position to say that all of the nine members of the Com- 
mittee are absolutely unanimous. I should also like to say, seeing 
that we have had such a long and exhaustive inquiry on behalf of the 
Committee and on my own behalf, that we are greatly indebted to 
the learned counsel, witnesses, and all who have been concerned in 
this prolonged inquiry for the information and assistance which 
has been offered to the Committee, and we beg to express our 
acknowledgment. 


— Sir R. Lirtter, K.C., thanked the Committee on behalf of 


the Bar. 


The following is a copy of the report :— 

The main general object of thc Bill is to enable the London 
County Council to supply electricity in bulk to authorised 
distributors (that is, local authorities or companics authorised by 
Act of Parliament or provisional order) within the Administrative 
County of London and certain adjoining boroughs and districts in 
the Counties of Essex, Kent, Surrey and Middlesex. The Bill 
proposes in addition to confer on the Council powers to 
supply electrical energy direct to railways, docks, tramways 
and various other undertakings. And the Bill also рго- 
poses to -confer on the Council power to transform, dis- 
tribute and use electrical energy in various buildings, works or 
undertakings belonging to, or maintained by them, or under their 
control ; but this power is not to apply to schools and various other 
buildings, parks, open spaces, pleasure grounds or workmen's 
dwellings, without the consent in writing of the authorised distri- 
butor. The Council do not, except as above, propose to supply 
electrical energy direct to any individual consumer wholly situate 
in the area of any authorised distributor without the consent of the 
authority concerned. 

It is important to bear in mind that the supply of electrical 
energy in the Administrative County of London, aud adjoining 
districts is now in the hands of various local authorities and com- 
panies. Powers for this purpose have been granted under the 
Electric Lighting Acts, and cover practically the whole of the 
County of London and the greater portion of the adjoining dis- 
tricts included in the Bill. At the present time these powers аге 
held within the County of London by 16 local authorities and 13 
companies, and with regard to most of the latter the local 
authorities are entitled to purchase the undertaking in the year 
1931. 

Tables are appended to the report showing the orders now held 

by local authorities and companies respectively, the areas to which 
such orders relate, and the extent to which competition within 
those areas has been authorised. A table is also given of special 
Acts obtained for the compulsory acquisition of land for power 
stations and other purposes in respect of various parts of the 
County of London. These tables were furnished to the Committee 
by the Board of Trade. f 

Up to the present time the capital expended by local authorities 
has been, in round figures, about £6,500,000 and by companies about 
£12,000,000, making a tetal capital expenditure of about £18,500,000. 
Capital expenditure is stated to be proceeding at the rate of about 
£1,000,000 a year. At the time the Electric Lighting Acts were 
passed, the principal question was one of light, and it was provided 
that, in the area of each local authority there should be a distinct 
and separate undertaking. No doubt this system was adopted to 
maintain the power given to each local authority to purchase the 
undertaking in:1931. The effect has been to cause a large number 
of separate stations to be constructed. | i 

The Committee are of opinion that the best means of providing 
for the supply of electrical energy in bulk, and for power and 
motive purposes, is by one large and inclusive scheme extending not 
only over the entire County of London, but also to adjoining 
boroughs and districts. For the purpose of carrying out such a 
scheme, some central authority is required with ample statutory 
powers and corresponding duties. In addition to the proposal of 
the London County Council, various other proposals have been 
placed before the Committee. After giving full consideration to 
this question, the Committee are of opinion that the London County 
Council should be the authority. 


The Bill before the Committee is solely permissive. No obliga. 
tion is imposed on the Council to give a supply to any of the local 
authorities or companies ; in fact, no obligation is imposed on the 
Council to carry into effect any of the powers sought by the Bill, 
and there is no prescribed time either for beginning or for carryin 
out the work. The Committee consider that the Council should 

be under such obligations, and that, under fair and reasonable 
terms and conditions any authorised distributor (whether a local 
authority or a company) should have the right to require a bulk 
supply. The adoption of these proposals would alter the whole 
scope and intention of the Bill, but it would, at the same time, 
make the measure more practical and effective for all purposes. 

Authorised distributors made a most strenuous opposition to 
Clause 35 of the Bill. This is a most important clause, empowering 
the Council to make representation to the Board of Trade that the 
prices charged by any authorised distributor were excessive and 
ought to be reduced, or that the methods of charge ought to be 
altered, and after an inquiry such order was to be made as in the 
opinion of the Board of Trade would be fair and reasonable having 
regard to all the circumstances of the case, including amongst other 
things the terms upon which and the time within which tbe Council 
would be willing and ina position to furnish a supply. | 

The Committee doubt whether due consideration has been given 
to the fact that both local authorities and companies as authorised 
distributors have expended a great amount of capital in the 
erection and equipment of generating stations, and that this has 
been done, and the money borrowed under Parliamentary sanction. 
Any alteration of existing conditions ought to uphold in a fair and 
reasonable manner the interests of the authorised distributors. It 
was contended that the words in the clause “ having regard to all 
the circumstances of the case were sufficient to safeguard these 
interests ; but the Committee consider that in such a Bill there 
should be contained a clear and distinct provision, so that the 
existing financial position and obligations of local authorities and 
companies as authorised distributors should be taken into account 
in any revision of prices, and it may be desirable that such prices 
when so revised should be made maximum and not actual prices. 

With regard to the scheme generally the Committee are of 
opinion that further consideration should be given in regard to 
many matters pointed out during the course of the inquiry with a 
view to amending and improving the scheme. The distribution 
system proposed by the Council is one which requires further con- 
sideration. The suggestion of duplicated routes is well worthy of 
attention. This was proposcd in the scheme of the Administrative 
County of London and District Electric Power Co. The trunk 
transmission system should be on the higbest voltage consistent 
with safety underground and the cost of insulation. 

In recommending that the County Council sbould be the 
authority, the Committee desire to refer to the statement made by 
Mr. Llewellyn Smith, on behalf of the Board of Trade, which they 
regard as of great value. The Committee have in view the fact 
that the County Council, as this authority, may exercise its powers 
in more than one way. 

(a) The County Council may undertake the whole work, pro- 
viding every authorised distributor and every private consumer 
with electricity in bulk at a maximum scale of prices. 

(b) The County Council may retain for itself one part of the 
undertaking, while permitting a private enterprise to undertake 
another part. - 

(c) The County Council may lease for a substantial consideration 
the whole enterprise to a private enterprise to resume possession of 
it when its initial stages are over. 

The Committee are of opinion that the report of the Finance 
Committee of the County Council renders desirable a careful con- 
sideration of alternative schemes. 

The Committee desire to say that the scheme put forward by the 
Administrative County Co. appeared to bé conceived on scientific 
lines, and calculated to afford a cheap supply of electrical energy 
at private risk, though it was not clear to what extent the necessary 
paramount authority of the County Council, and the ultimate 
possession of the enterprise by the Council could be secured under 
this scheme. 

Evidence was given at length regarding the generation of elec- 
trical energy at the coalfields and the transmission of it to London 
at avery high voltage by overhead cables along the public roads. 
The Committee were not able to regard this as a suitable scheme. 

The Committee visited the County Councils generating station 
at Greenwich. The installation (apart from the question of the 
method of generation) appeared to them to be in all respecta 
admirable and to reflect credit upon the Council's engineer, Mr. 
J. H. Rider. 

The Committee consider that the provision of cheap electric 
power for London is so important and pressing that they do not 
view with favour the possibility of the question being indefinitely 
hung up; they, therefore, urge that the Council should be prepared 
to make a decision as to their action early enough to allow other 
Bills to be presented for next session. 

Having given full and careful consideration to all questions in, 
respect to the Bill the Committee have determined to rcport to the 
House that the preamble is not proved. 

A memorandum relating to electric powerand supply Bills of the 
present session, which was presented to the House by the Com- 
missioners of Works, was referred to the Committee, who considered 
it and took evidence upon the points raised in the Commissioners’ 
observations. With regard, however, to all Bills introduced into 
Parliament during the present session in respect to electric supply 
in London and the adjoining districts, the Committee are of 
opinion that, pending the introduction of a satisfactory Bill next 
session by the London County Council—or, in default of the 
London County Council, then by some competent body of pro- 
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moters—it is not advisable that any further progress should be 
made with such Bills. | 


L.C.C. Tramways Bill. 


Tuis Bill came before the Earl of Camperdown's Select Committee 
of tbe House of Commons on Wednesday, June 27th. 

Mr. ESE PorLock, K.C., in opening the case for the pro- 
motera, explained that the principal proposal in the Bill was to 
carry the trams across Westminster, and Blackfriars Bridges, 
along the Embhankment, and so by means of an extension of the 
Kingsway Subway, connect up the North and South Tramway 
systems belonging to the Council Counsel outlined the routes of 
the trumlines, and had not concluded his speech when the Com- 
mittee adjourned. . 


THURSDAY, JUNE 28TH, 


Mr. Роттоск, continuing his opening address, said that there was 
nut one Borough Council opposing the scheme. The City Corpora- 
tion were as anxious ав the Council itself to sce the tramways north 
and south of the river connected up. Westminster, hitherto a 
strenuous opponent, was not opposing now, and in fact, no opposi- 
Чоп at all came from any local authority. The District Railway, 
who opposed the Bill last year, had not opposed this year, the 
reason being that this year the tramways did not in any way inter- 
fcre with the tunnels of that company. 

Coming to a consideration of the petition of the omnibus com- 
panies, learned counsel said that there were no omnibuses running 
across Blackfriars Bridge and coming along the Embankment 
passed over Westminster Bridge. As to the contention that the 
tramlines would interfere with the general traffic, he contended 
that the suggestion was absurd. The petitioners went on to say 
that there was every possibility that motor-'buses would support 
electric tramways in the future. 

The CHAIRMAN said that the Committee did not wish to go into 
the question of motor-'bus versus trams. 

Continuing, Mr. PoLLock said that the contention of the peti- 
tioners that last year one of the tramways was thrown out on 
finance, was absolutely unfair. Had that been the case all the 
tramways would have been thrown out. The pctitioners asked that 
clauses might be inserted in the Bill so that no charge should fall 
upon the rates. On this, counsel pointed out that there was little 
fear of any charge falling on the rates. As a matter of fact, a 
certain sum had been paid in relief of the rates. Mr. Pollock then 
dealt with the petition of the frontagers, who alleged that the 
tramways would interfere with the free access to their premises. 
This, he said, could hardly refer to the Embankment, as the tram- 
lines would be on the river side of that thoroughfare. Counsel 
then proceeded to deal with the petition of the Governors of St. 
Toemas’s Hospital, and remarked that nt the present time the 
trama were quite near the hospital. 

Нагі CAMPERDOWN remarked that the Committee were quite 
aware of that fact. The one advantage of considering such schemes 
a3 this, was that one had only to look out of the window to see 
what the position of affairs was. 

Cot'NSEL then proceeded to explain to the Committee the position 
of Whitehall Court, much to their Lordships’ amusement, the CHAIR- 
xax remarking that the members of the Committee must be given 
credit for living in London. 

Replying to a member of the Committee, Mr. Рог тоск explained 
that only single-deck cars would be able to run through the sub- 
way, but some of these would be through cars running north and 
soutb. 

Mr. MaunicE FiTZMAURICE, chief engineer to the Council, 
examined by Mr. Moon, K.C., explained to the Committee the 
routes of the proposed tramways, and referring to the lines of 
Westminster Bridge, said that starting from the junction with the 
existing lines in Westminster Bridge Road the new lines would 
pass across the road until the nearest rail to the kerb 
would be а distance of 2 ft. 6 in. from it. 
would previously have been set back 2 ft., that being the amount 

which the kerb would be set back on cither side of the bridge. 
The average width of the Embankment. was 54 ft. between the 
kerbe. Of that 18 ft. would be taken up by the trams, including 
tbe 2 ft. 6 in. to the kerb, and the overhanging of the cars. The 
junction at Waterloo would be a double junction, and in order to 
brin; this about a deviation of the authorised route of the subway 
would be necessary. The subway would be a slight incline from 
the Embankment to the Strand—1 in 3,000—so that it might be 
considered to be level. Just were the lines came on to the 
Embankment, the incline would be steeper—1 in 39. That 
would be for a length of 200 ft. Witness. then dealt with 
Blackfriars Bridge, and the Chairman interposed at tbis point, and 
said that it might be convenient if the Committee heard the 
Corporation’s Bill before they gave a decision on tramways. Mr. 
Moon concurred. 

Mr. Vesey Knox said that he appeared with his friend Sir Ralph 
Littler, and would be very glad to go on with the Corporation's Bill 
when the Committec desired. 

The question of opposition to the Bill then arore, and after con- 
rultation, it was found that the Metropolitan Water Board was 
opposing the Corporation’s Bill. The agents were informed of 
what the Committee had suggested. 

Mr. Frr7MaURICE’s examination was then continued by Mr. 
Exskrsk PoLLock. Wirxxss said that the width of the roadway in 
Blackfriars Road at the junction with the existing tramways was 
between 54 ft. 7 in. to 56 ft. The estimates for the different lines 
were as follows:—Tramways Nos. 12 and 124, £23,000; 13, 134 


The kerb. 


and 135, £61,700 ; 14, £2,600. 
be £87,000. 

Cross-examined by Mr. LEWIS Cowakp, K. C., Witness eaid that 
he did not think the cars would greatly interfere with the traffic on 
Westminster Bridge. Witness was questioned as to the weight of 
the cars, and said that they weighed about 16 tons each. 

Mr. Cowarp: And you know that it is proposed to take the cara 
over in“ bunches of four“; won't that be a heavy strain on the 
bridge—64 tous at once? — Mr. FITZMAURICE: No, it, will be 
quite safe. 

Mr. Cowanp: Then why have you got the following notice on the 
approaches to the bridge: No locomotive or steam- roller which 
brings a greater load than 24 tons on any wheel shall go on or pass 
aver this bridge ? "— Witness said that that notice was on all the 
bridges under the control of the London County Council. The 
weight of the tramcars would be distributed over a greater area of 
the bridge. 

Mr. A. L. C. FELL, the Council's tramways manager, and Mr. 
НАВРЕВ, the statistical officer to the Council, both gave evidence as 
to the probable number of passengers who would be carricd. 


The total engineering cost would 


Monpay, JULY 2ND. 


Mr. STEPHEN SELLON, XI. I. C. E., was called on behalf of the 
case for the frontagers on the Embankment. Examined by Mr. 
TYLDESLEY JONES, witness said that, in his opinion, the proposals 
in the Bill were unsatisfactory. He took the view that the proposed 
tramways across Westminster Bridge would largely increase the 
present congestion of the traffic. Mainly his objection was on 
account of the lines being placed on the down-river side of the 
bridge. 

Mr. Jones: Just to make your position clear, you are not, I 
believe, personally opposed to tramways over the bridge ? 

WiTNESS; Oh, по; I am absolutely clear that they must go over 
the bridge. I submitted a large scheme of tramways for the Traffic 
Commission to consider in which these bridges were the ones I 
showed the tramways must cross, во as to get the north and south 
connection. Continuing, he said that he wished to give the Com- 
mittee, shortly, the effect of bunching at Westminster in the 
manner which had been described by one of the witnesses for the 
L.C.C. There was a distance of 240 yds. on the east side of the 
bridge, within which no car might stop to pick up or set down 


passengers. 


Mr. EnskiNE PoLLock objected that the distance was subject to 
alteration by the police. There would be an elasticity. 

WITNESS agreed. Unless the distance was reduced no car would 
be allowed to stop within the 240 yds. Each car was 32 ft. 6 in. iu 
length, which gave a total length for four cars of 130 ft. Then 
there would be a distance of 50 ft. between each car, makiwg a 
total length of 250 ft. from the commencement of the first car to 
the end of thc last car. А bunch of cars 280 ft. long travelling at 
8 miles an hour would take two-fifths of a minute to cross any 
given point, so that, taking one minute as the time occupied by the 
first car starting from the end of the 720 ft., or 240 yards, to reach 
the bridge, the traffic would have to be held up for at least 
1; minutes. That was with cars going at 8 miles an hour. |t 
meant that for three minutes the tramway traffic at the point where 
it crossed the line of the road traffic would be occupied either in 
passing one bunch of cars, or else in allowing the road traffic to 
cross that point. 

Mr. Jones: At the end of the three minutes—that is to say, 
three minutes after the previous bunch started across the bridge— 
you are ready to send another bunch across ? 

WITNESS: Yes; and by the time I am ready to send on that 
bunch of four cars, as the cars run two a minute, I have got six 
cars at the terminus instead of four. 

Mr. JoNES: 'l'hat is to say, that at the end of every three 
minutes, when you are in а position to send across this bridge four 
cars, six cars will have arrived at the terminus ?— Yes, at the end 
of this three minutes; so that at the end of an hour, if that mathe- 
matical proportion continues, you will have a line of tramcars down 
the road to the extent of 40 in number. 

WITNESs’s conclusion was that cars must accumulate every two 
or three minutes, and this would greatly add to the convestion. 
He did not think the same effect would occur at the Waterloo 
Bridge junction or the subway. 

WITNESS was tben taken at some length into the question of the 
keeping of accounts of ‘their tramways undertakings by various 
Corporations, the intention being to show that the L.C.C. had not 
set aside enough for depreciation and renewals. Glasgow, he said, 
charged themselves in their revenue account with 2:05d. per car-mile, 
and in addition to that set aside for reserve, a sum equal to £62,000. 
Witness also criticised the Council's estimated working expenses 
and receipts. From an wsthetic point of view the tramways would 
be objectionable, but his great point as a tramway man was this:— 
It was difficult to see how this tramway along the Embankment 
could possibly end but in a very sad loss to the ratepayers, because 
the Council had assumed that they would take as much or more on 
the Embankment line as they would do on any of their other 
lines. If there was a line on the Embankment connecting various 
lines from the South like a fan—all those lines converging on to 
one point at Westminster Bridge, and the whole of that traffic taken 
over Westminster Bridge—to make it pay there must on every one 
of the cars be a capacity of 1s. per car-mile. 

WITNESS was cross-examined at some length by Mr. EnskiNE 
PoLLock, К.С. (for the L.C.C.), who endeavoured to get witness to 
admit that the Council's estimate of 7d. per car-mile would pay. 
Mr. Sellon would not agree. 

Mr. Tuomas Turf, tratlic manager to Messrs. Tilling, was then 
called on behalf of the opposition of the Omnibus Co., and seid 
that there could be little doubt that great inconvenience to the 
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general road trafic would result if tho proposed tramways were 
made, 
| TUESDAY, JULY 8RD, 


Evidence was given on behalf of tho police by Superintendents 
Novice and Beard. The former dealt with the question of the 
traffic on the south side of Westminster Bridge, and the latter with 
that on the north, or Embankment end. Superintendent Beard 
eaid that the police did not apprehend any difliculty with the trams 
either at the junction of the Embankment and the bridge, or at 
the proposed juuction with the subway which will come out under 
Waterloo Bridge. Superintendent Novice also thought. that there 
would be no difficulty either at Westminster Bridge Rond or the 
south side of Blackfriars Bridge. The opening of the new Vauxhall 
Bridge, said Superintendent Novice, had relieved the traffic across 
Westminster Bridge, and he did not anticipate that the police 
would have any difficulty in regulating the traffic should the tram- 
way be sanctioned. Both witnesses said that undoubtedly the pro- 
posed tramways would give the police a little more work, and would 
involve the employment of a few more constables. 

Mr. HUTCHINSON, addressing the Committee on behalf of the 
frontagers, suggested that if the trams were to come across West- 
minster Bridge, the footways of^that bridge should be reduced to 
11 ft. 6 in., and the tramlines be placed in the centre of the road- 
way, with a distance of 7 ft. between each track. As to the 
capital cost of the scheme, it appeared that in addition to the 
£146,000 which had been stated as the amount of that cost, there 
would be a sum to be paid to the City Corporation for reimburse- 
ment for constructing the tramway over Blackfriars Bridge. 

Earl CAMPERDOWN said that he understood that the Council was 

to pay a rent on that tramway. Had they to pay anything towards 
the cost of the widening ? 

Mr. Moon, K.C. (for the L.C.C.), said that the basis of the settle- 
ment had not been arrived at. 

Mr. HurcnriNSON pointed out that it had previously been stated 
that the Council would be called upon to pay a rent on part of the 
capital charge of widening the bridge, as well as to pay for the 
construction of the tramway. His point was that the cost of the 
construction of the tramways would be more than the £146,000. 


Wireless Telegraphy in the Army.—In Friday's Parlia- 
mentary Papers Mr. Bellairs asked the Secretary of State for War 
what system of wireless telegraphy is being adopted for the Army, 
and whether the Navy using Marconi apparatus are free from any 
agreements or impediments as regards intercommunication 
between the two systems, Mr. Haldane replied as follows:-- “The 
War Department are experimenting with the Lodge-Muirhead and 
another system, but are not committed to the exclusive adoption 
of either. The Admiralty may not communicate from Admiralty 
shore stations in the United Kingdom by Marconi’s svstem with 
any other system used by the War Department, except during war 
time or case of emergency. But there would be no technical 
difficulty in such communication." 

Electric Lighting Provisional Order (No. *).—On Thursday 
last week a Select Committee of the House of Commons, presided 
over by Mr. Toulmin, sat to consider Electric Lighting Provisional 
Order (No. 7) Bill concerning which opposition had been notified to 
the Stourport and Kidderminster Order by the Stourport Urban Dis- 
trict Council, and to the Barton-upon-Irwell Order by the Man- 
chester Corporntion. On the Bill coming before the Committee, 
it was notified that tbe opposition had been withdruwn, and 
accordingly the Bill was referred to the Unopposed Bill Com- 
mittee. 

Second and Third Readings.— In the House of Lords on June 
28th the following Bills were read a third time :—North and South 
Shields Electric Railway Bill, Brixham Gas (Electie Lighting) Bill. 
In the House of Commons on Monday the Nottinghamshire and 
Derbyshire Tramways Bill was read a third time, having already 
passed the Lords. The following were read a second time, having 
already passed through the Lords:— County of Durham Electric 


Power Supply Bill, Newcastle-upon-Tyne Electric Supply Bill. In, 


the House of Lords on Monday the Derbyshire and Nottingbam- 
shire Electric Power Bill was read a second time. The Metro- 
politan Railway Bill passed third reading. In the House of Com- 
mons on June 27th the Folkestone and District Electricity Supply 
Bill was read a second time. 

Brakes for Tramcars.—In the Parliamentary papers on 28th 
ult. Mr. T. Davies asked the President of the Board of Trade whether 
his attention had been drawn to the accident which occurred to an 
electric tramcar near Highgate Archway on the previous Saturday, 
resulting in the death of several persons; and whether, in view of 
similar accidents of late to cars on stcep gradients, he would consider 
the advisability of instituting an inquiry in order that he might, if 
necessary, make more stringent regulations as to brakes of 
cars running over very steep gradients such as this. Mr. Lloyd- 
George, in reply, said :—An inquiry into this sad accident will be 
held on behalf of the Board of Trade by the chief inspecting officer 
of railways, and the question to which my honourable friend draws 
attention will certainly receive very careful consideration. 


Italy.— La Societa Italiana per Conduttori Elettrici 
Isolati e Prodotti Affini is the name of a company which bas just 
been formed at Leghorn, with a capital of £48,000, to manufacture 
electric conductors, 


INTERNATIONAL ELECTRO-TECHNICAL 
COMMISSION, 


In September, 1904, towards the close of the International Eleo. 
trical Congress at St. Louis, a resolution was unanimously adopted 
by the Chamber of Government Delegates that steps should be 


` taken to secure the co-operation of the technical &ocieties of the 


world by the appointment of a representative commission to con- 
sider the question of the standardisation of the nomenclature and 
ratings of electrical apparatus and machinery. The president of 
the American Institute of Electrical Engineers was asked to take 
charge of the matter on the other side of the Atlantic, and Colonel 
Crompton was appointed to deal with the countries on this side of 
the water. 

After considerable correspondence with most of the existing 
electro-technical societies, and in those countries in which electro- 
technical societies did not exist, with their governments, most of 
the countries cvineed considerable interest in the matter and 
agreed to send delegates to a preliminary conference to be held in 
London on June 26th, 1906. 

In November last our Institution of Electrical Eogineers 
appointed an Executive Committee, under the chairmanship of Mr. 
Alexander Siemens, to draw up a set of proposed rules and to pre- 
pare the necessary steps for the preliminary meeting in London. 
In addition to Mr. Alexander Siemens, Sir William H. Preece, 
K.C.B., Colonel R. E. Crompton, C.B., Mr. John Gavey, C.B., Dr. 
R. T. Glazebrook, Mr. R. K. Gray, Mr. Charles P. Sparke, and Mr. 
С. Н. Wordingham were members of the committee. After several 
sittings a set of draft rules were prepared and circulated to the 
countries which had signified their intention to send delegates. 

This preliminary meeting was held at the Hotel Cecil on 
Tuesday, June 26th, with Mr. Alexander Siemens in the chair. 
A list of the delegates and the authorities by whom they were 
appointed is given below. 

The draft rules by which tbe organisation and work of the Com- 
mission is to be regulated were very carefully considered. Several 
important amendments were introduced, and at the adjourned 
meeting on Wednesday, June 27th, the meeting finally adopted the 
rules, subject, of course, to ratification by the authorities by whom 
the delegates were appointed. Until this ratification has been 
obtained, the rules cannot be published, but as they were prepared 
by the joint efforts of the leading members of the Electro-technical 
Societies of so many countries, they cannot fail to be of an absolutely 
fair and equitable character. 

Great care has been taken to prevent the Electro-technical 
Commission being in any way hampered by Government control; 
the work is to be directed by the Council of the Commission and 
the local committees directly under the several technical societies. 

At the meeting, Lord Kelvin was unanimously elected the first 
President of the Commission, and Col. Crompton was appointed as 
the first honorary secretary. 

It is intended that the work of the Commission shall proceed by 
correspondence, and that the efforts of the Commission will be 
addressed, in the first instance, to the standardisation of nomene 
clature, so that the electro-technical terms used shall be common to 
all countries, and it is hoped then that a similar standardisation of 
physical formule, which must be equally common to all countries, 
may be reached. 

One advantage of the work being international will be that every 
country will, no doubt, contribute its quota to the general fund of 
knowledge which already exists, on the behaviour of the materials 
used by electrical engineers when subjected to mechanical and 
electrical stresses, and in this respect the countries who have made 
the greatest progress will assuredly willingly put their experience 
at the disposal of those who are later in the field. 

List of Delegates :— 

America (Institute of Electrical Engineers) :—Dr. F. P. Crocker; 
Dr. A. E. Kennelly ; Mr. C. O. Mailloux. 

Austria (Elektrotechnischer Verein in Vienna):— Prof. 
Pichelmeyer; Dr. К. Rosenberg. 

Belgium (Société Belge d'Electriciens): Dr. R. B. Owens; Mr. 
L. A. Herdt. 

France (Société Internationale des Electriciens):—Prof. Paul 
Janet; Mons. Paul Boucherot ; Mons. C. David. 

Germany (Verband Deutscher Elektrotechniker) ;— Dr. E. Budde; 
Herr G. Dettmar. 

Holland (Koninklijk Institut van Ingenicurs) :— Prof. E. Feld- 
mann; Mons. W. Smit. 

Hungary (Minister of Commerce):—Mons. Joseph Vater; Mons. 
D. Harsanyi. 

Italy (Elettrotec. Italiana):—Prof. L. Lombardi; M. Guido 
Semenza. 

Spain (Spanish Government) :—Prof. Juan Alonso y Millan; 
Prof. Blas Cabrera Felipe. | 

Japan (Denkigakukwai (Electrical Society of Japan)): — Dr. 
Ichisake Fujioka. 

Switzerland (Association Suisse des Electriciens) :—Prof. J. L. 
Farny; M. K. P. Tiiuber. 

Norway, Sweden, Denmark, Argentine, 
appointed. 


Karl 


Mexico:—Not yet 


Clacton-on-Sea,—The I. G. B. has consented to the 
Council purchasing Mr. Ainslie’s private E.L. plant and goodwill 
for £1,000. 
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BUSINESS NOTES. 


Large Theatre Dimmer Installation.—The Cape 
Town Theatre is about to have one of the most complete installa- 
tions of dimmers that has yet been erected. It is a four-colour 
^ Wirt Universal " installation of the latest improved pattern. The 
theatre is wired for 48 circuits, varying from 10 to 20 lights, and 
the improved combination enables each circuit to be controlled 
independently of any other, and any desired number of the circuits 
to be interlocked on a driving shaft, во that any number of circuits 
ean be raised or lowered by a single operation in the same or con- 
trary directions, and by quick or slow motion. The dimmers are 
mounted on stands and driven by steel cords arranged so as to leave 
the operating board entirely dead, even in the event of any part of 
the dimmer frame being alive. The dimmers are of the jointless 
mica-insulated Wirt construction, the resistance in each case being 
а single tapered ribbon, the folds being insulated with mica. The 
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САРЕ Town THEATRE DIMMER INSTALLATION. 


eoila, placed between mica sheets, are gripped and held in position 
by steel plates secured by a steel band spun over the edge. In this 
way the faults which are caused by the cracking of enamel or 
artificial stone, or the action of absorbed moisture on the resistance 
ribbon, are wholly avoided, and the dimmers, though rated to run 
соо], are capable of withstanding witbout injury very heavy over- 
loads and sudden heating and cooling. The operating gear is 
mounted on a polished slate board, all holes being bushed with 
ebonite. Motion is made by a worm оп a vertical shaft, which, 
by means of gan-metal clutches, can be thrown into gear with one 
or more of the horizontal shafts carrying the operating levers. The 
sole licensees and makers of the Wirt dimmers and rheostats for 
Europe and tbe Colonies (except Canada) are Messrs. J. DEFRIES 
asp Boss, Lrrp., 147, Houndsditch, London. 


Price War in German Batteries.—A bold move has 
been taken by the Accumulator and Electricity Works Co. (late 
W. A. Bose & Co.) which has fixed the rebates on all classes of 

accumulators at 30 per cent., ав compared with a rate 
maging from 20 to 22 per cent. which has hitherto been in opera- 
ties. This step is directed against the Berlin-Hagen Accumulator 
Weeks Ca, which practically controls three-fourths of the trade in 


= 
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stationary batteries in Germany. As mentioned in these columns 
several months ago, the Berlin-Hagen Co. has reached a very strong 
poeition partly as a result of the gradual absorption of rival under- 

і and financial participation іп others, and partly 
in consequence of agreements which exist between it and 
the principal electrical manufacturers. It is this position 
which the Bose Co., which is the only competitor of im- 
portance now remaining in the trade, has ventured to assail. 
The directors of the company believe that the future of the under- 
taking depends upon an extension of the stationary battery depart- 
ment, and that the present reduction in prices by increasing the 
rebates has been entered upon without any particular risk, especially 
as the total expenses will be met by the other branches as repre- 
sented by the departments for portable batteries, electric lighting 
of railway and other carriages, and for heating installations. It 
remains to be seen what measure of success will attend the com- 
pany’s action. In the meantime the prospect may be said to be 
far from encouraging as apart from the agreements which exist. 
between the Berlin-Hagen Co. and the principal manufacturing 
firms in regard to stationary batteries for central station and other 
work, the former company has other agreements with installation 
contractors who, in consideration for the grant of rebates of from 
15 to 20 per cent., place themselves under the obligation to entrust. 
all their orders for the class of battery in question to the Berlin- 
Hagen Co. In certain cases contractors may be justifled in using 
batteries of other makes if specially ordered by contractors’ clients, 
but in all instances of this kind the contractors are bound by the 
agreement to inform the Berlin-Hagen Co., prior to acting upon 
the instructions, so that the latter company may endeavour to induce 
the buyers only to use its manufactures and not those in con- 
templation. 


Increase in Prices in Austria.— The principal 
manufacturing firms in Austria-Hungary, who raised prices by 
10 per cent. at the beginning of January, have now resolved to 
make a further increase of 5 per cent., making a total advance of 
15 per cent. Although the direct reason for the rise is to be found 
in the greater cost of raw materials, a further cause is said to lie in 
the progressive concentration in the electrical industry. This 
movement commenced two years ago with the fusion of thc 
Austrian firms of Siemens & Schuckert, and then theamalgamation of 
the Austrian Allgemeine Co. and the Union Co. took place, while 
the community of interests established between the latter group 
and the electrical interests of Ganz & Co. forms a fresh link in the 
chain. In addition to this, a further stimulation of the increase in 
prices exists in the large advance in the German import duties on 
electrical materials which took place on March 186. 


Annual Outings.—The London Electrical Fittings Co 
and the Wandsworth Co. had their annual outing last Saturday' 
and journeyed to the Roebuck Hotel, Tilehurst, Mr. Denning, in 
the unavoidable absence of the Messrs. Galsworthys, presided, and 
proposed the continued success of the London Electric Co.; Mr. 
Blower responded for the Wandsworth Co.,“ and Mr. Barnes 
replied for “Тһе Visitors." The afternoon was spent on the 
river. 

Ealing Corporation electricity department went for their third 
summer outing on Saturday, June 23rd. Some 40 strong, they 
journed to Westerham, Kent, where a long programme of sports 
was carried out. Mr. J. Douglas Knight, borough electrical 
engineer, presided at the dinner, held at King's Arms Hotel. The 
cost of the dinncr was borne by Mrs. Douglas Knight. A cricket 
match ''Insides v. Outsides,” followed, the former beating the 
latter by 49 to 44. A silver cigarette case, subscribed for by the 
staff and employés, was presented to Mr. F. L. Moore, as a token 
of appreciation of his services as bandmaster of the works' band. 

On Saturday last the employés of the arc and incandescent lamp 
departments at the Victoria Works of the Sir Hiram Maxim Elec- 
trical Co., travelled by special train to Worthing for their annual 
outing. The local institute had been hired for the occasion by 
the company as the party's headquarters, and immediately on 
arrival, all sat down (under the chairmanship of the works manager, 
Mr. A. W. Hill, supported by the whole of the staff) to luncheon. 
At tea-time a little speech-making was indulged in, the chairman 
reading a communication from the secretary regretting the inability 
of the board to be present. The letter stated that the prospects of 
the company for the future were exceedingly good, and with the: 
work already on hand, they looked forward to a busy and prosperous 
year. 

The Tunbridge Wells electricity works staff went for their annual 
outing on Wednesday last week to Portsmouth. The Dockyard, 
gun wharf, and electric light and tramway undertaking, were among 
the attractions visited. Mr. Horace Boot, chief electrical engineer, 
accompanied the party. 

The employés of the King's Road and Stanhope Street clec- 
tricity generating stations of the St. Pancras Borough Council 
visited Portsmouth on Saturday last, on the occasion of 
their annual outing. Dinner was held at the Handy Man 
Restaurant, with Mr. Н. E. Cooper in the chair. A hearty vote of 
thanks was passed to Messrs. S. W. Baynes, chief electrical 
engineer; J. T. Baron, resident engineer; Т. W. Merry, chief 
assistant; and H. E. Cooper, engincer-in-charge, for their kindness 
in sending donations. In the course of the toasts, the secretary of 
the outing, Mr. J. H. Chandler, was heartily thanked. The rest of 
the day was spent in sight-seeing, and included visits to the Victory, 
H.M.S. Barfleur, four submarines, &c., all lying in the harbour, 
the neighbouring towns of Southsea and Gosport, and other places 
of interest in the neighbourhood. 

The employés and friends of the Aberdeen Corporation elec. 
tricity works held their annual outing on Saturday. It took the 
form of a drive along the south Deeside Road to Bridge of Park, 
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returning by Oulter, where the party had tea. Dancing and sports 
were afterwards engaged in. | 

The Veritas Athletic Club (some 200 or 300 strong), drawn from 
the staff of Messrs. Falk, Stadelmann & Co., Ltd., of Farringdon 
Road, E. C., held their fourth annual athletic meeting, on Saturday 
last, at the High Beech Track. Messrs. Max Falk and Louis Thurna- 
der, two of the directors, assisted throughout a long programme, 
Mr. Falk afterwards presenting the prizcs. 


Freezor Fans,—The GENERAL, Evecrnic Co., Lrp., of 
London, E.C., have just issued from the press the 1906 edition of 
their catalogue of ''Freczor" electric fans. A number of the 
Qenigns embody improvements effected since the issue of the last 
let, A new line that has been introduced is the ceiling fan with 


New FREEzOR Fan wits “Truss " BLADES. 


Truss“ patent blades. The air is drawn upwards instead of 
being blown down, and smoke is claimed to be disintegrated not 
distributed. These fans are specially recommended for the smoking 
rooms of clubs and hotels. The principle is illustrated in the accom- 
panying figure. Considerable reductions are noted in the prices 
of a large number of the fans included in the list. 


Trade Announcements.—Mr. E. ARNOLD Росніх 
announces that his new works in Trafford Park are now complete 
and are fully equipped for the manufacture of machine-cut gearing 
upon an extensive scale. 

Мевѕвв. HUNTER & Swan, of 1, James Street, Bute Docks, 
Cardiff, have been appointed representatives in South Wales for the 
Brush Electrical Engineering Co.'s manufactures, consisting of 
steam-electrical plant, rolling stock for electrical and stcam 
lines, &c. 

Mr. ALFRED INGRAM announces that he has severed his con- 
nection as carriage and wagon superintendent with the Metro- 
politan Railway Co., for whom he designed their new electric 
rolling stock, and has opened offices at Queen Anne's Chambers, 
Westminster, as Alfred Ingram & Co., for the supply of all 
materials for railway and electric traction purposes. 

Тнв AON ELECTRICITY METER, Lro., will be removing on July 
16th to their new premises, 80А, Salusbury Road, Kilburn, N.W., 
where business will be carried on as usual. 


Dissolations and Liquidations.—SorTH AMERICAN 
LicHT AND Power Co., Ltp.—A petition for confirming the 
reduction of the capital from £100,000 to £50,000, will come before 
the Courts on July 10th. 

WILLIAMSON & JOSEPH, ILTD.—A meeting is to be held at Broad 
Street House, E.C., on August Ist, to hear an account of the 
winding-up from the liquidator ‘Mr. Theo. Taunton). 

CATANIA ELEOTRIC LIGHTING AND Tramways Co, Ltp.—A 
‘meeting is to be held at 4, Adelphi Terrace, Westminster, on 
July 31st, to hear an account of the winding-up from the liquidator 
(Mr. A. J. Lawson). 

LANDUDNO AND CoLWYN Bay ELECTRIC Traction Co., Lrp.—- 
At a meeting held on June 26th, it was resoived to wind up volun- 
tarily with Mr. John Morris, 33, Brazennose Street, Manchester, as 
liquidator. 


For Sale.—The G.P.O. is offering old stores for sale, 
as stated among our advertisements to-day. 


Tender Prices in Сегтапу, — The firm of A. GOBIET 
AND Co., of Cassel, have issued a circular complaining of the mono- 
polistic attitude of the large electrical manufacturing works, which 
at present, it is alleged, act in unison in cases of orders of the value 
of only £500, as compared with £2,000 until recently. The com- 
plaints, which specially relate to contracts thrown open to tender, 
have evoked a reply from one of the Berlin firms. It is admitted 
in reply that for the past two years arrangements have been made 
for the purpose of limiting the cutting of prices, but a general 
understanding between the electrical manufacturing firms has 
hitherto not been carried into effect. Down to the present time it 
has only been possible to arrive ut understandings in individual 
cases, although these have not only beca come to between thellarge 
firms, but also with all the firms in general in so far as they have 
been so disposed. It is denied that punishment is meted out to the 
personnel for the loss of contracts. 


Book Notices.— Science Abstracts.” Parts A and B. 
No. 102. June 25th, 1906. London: E. & F. N. Spon, Ltd. 
ls. 6d. cach net. 

" Fire Tests with Floors." Red Book No. 106 of the British Fire 
Prevention Committee. London: The Committee. 28. 6d. net. 

“ British Standard Specification for Structural Steel for Bridges 
and General Building Construction.” Report No. 15 of the 
‘Engineering Standards Committee. London: Crosby Lockwood 
and Son, or the Committee's offices. 28. 6d. net. 

Messrs. Whittaker & Co. will shortly publish a new book on 
“ Polyphase Currents,” by Alfred Still, M. I. E. E. In this book the 
author has adapted a non-mathematical treatment of the subject, 
and gives the principles underlying polyphase working. 


Bankruptcy Proceedings.—J. M. VAUGHAN, electrical 
engineer, Knowle, Brigtol.—July 18th is the last day for receiving 
proofs for intended dividend. Trustee, Mr. F. L. Clark, 26, Baldwin 
Street, Bristol. 


Catalogues and Lists.—MeEssrx. BAXENDALE & Co., 
Manchester.—lllustrated and priced circulars relating to their 
automatic temperature regulator for use in conjunction with elec- 
tric fans, ornamental switches and switch plates, and table, port- 
hole, suspension, cabin and other pattern electric fans for the 1906 
geason. 

Messrs. Crompton & Co, Lro., London, E.C.—A handy 
(64-pp.) pocket catalogue, being an abbreviated price list of 
Crompton arc lamps, continuous and alternating current dynamos 
and motors, instrumente, switchgear and circuit-breakers. Publi- 
cation No. U 13 gives full particulars, with diagrams, prices, code 
words, &c., of electrical instruments for continuous current circuits. 

Sun ELECTRICAL Co., Lrp., London, W. C.— Illustrated cata- 
logue (21 pp.) giving particulars, prices and views of their electric 
motor fans for a variety of purposes for the current season. A 
four-page circular has also been issued showing and pricing a 
number of cheap stock selling lines in electric fittings. 

STERLING TELEPHONE AND ELECTRIO Co, London, E.C.— 
Pamphlet (No. 126) relating to their battery wall telephone with 
buzzer. 

BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., 
Ltp.—16 pp. brochure entitled Electric Driving in Textile Mills,” 
containing a .well-illustrated account of this kind done by the 


company in millsat Saltaire and Bradford, and brietly summarising 


the advantages of electric driving in textile industry. 

The ELECTRICAL Co., Lro., London, W.C.—New publication 
(leaflet No. 209) giving a few particulars with illustrations and 
notes of priccs of their patent controller finger. - 

The GENERAL ELECTRIC Co., Lro., London, E.C.—New souvenir 
booklet just issued entitled “The History of a Great Electrical 
Undertaking.” An illustrated description of the company's Witton 
Works, the Peel Works at Manchester, the Art. Metal Works at 
Birmingham, the Robertson Lamp Works, and the various premises 
in London is given, together with some general notes concerning 
the rise and progress of the company. 


LIGHTING and POWER NOTES. 


Bargoed.—The Rhymney Valley and General Electric 
Supply Co., on June 27th, applied to the Gellygner and 
Rhigos U.D.C. for consent to its application to the B. of T. for a 
prov. order enabling it to supply electricity to Bargoed and 
district. The Council decided to support the application. 


Barking.—At a meeting of the T.C. last week it was 
stated that there was a deticit of £557 on the year's working of the 
E. L. undertaking. In order, if possible, to increase the number of 
users the Council has reduced the price of current for lighting 


to 4d. per unit, with the following rebates on prompt pay- 


ment of accounts:—1,000 to 10,000 units per quarter, 24 per 
cent. ; beyond, 5 per cent. 


Birkenhead.— The Corporation electricity accounts for 
the year ended March last, show a gross profit of £9,073. After 
paying financial charges and interest, &c., а surplus of £2,210 
remained, as against £2,109 in 1904-5. This sum was added to the 
renewals fund, raising that fund, with interest on investments, &c., 
to £6,862. The capital expenditure during the year was £3,494, 
and the debt on March 31st, £108,105. 


Brad ford.— In connection with its electricity undertaking 
the past year has been a very disappointing one to the Bradford 
Corporation. In place of the £8,709 net profit shown in 1905 
there is now one of £3,568 only, in addition to which the 
renewals fund has been reduced by £17,244, making the figure at 
which it now stands £10,545. Out of this there has to be provided 
a sum of £4,000 to meet expenditure on repairs duriug the coming 
year. Moreover, in the balance-shect now issued no allowance is 
made for general depreciation, though £16,527 has been taken for 
apecial depreciation Ес accumulated funda. The following ів д 
summary of the balance-sheet for the year 1905-6, which was stb- 
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mitted to the Electricity Committee at its meeting on{Friduy last, 
with the corresponding figures for the year ending March 31st, 
1905 :— 


Income from sale of energy— 1901-5 1905-6 
General supply oe oe ee e. £51,048 £54,454 
Tramway supply .. bs ec . 36,182 36,900 
Public lighting .. T T s 656 662 
Distribution... 25 = ба oes 1,904 2,049 
Motor and arc lamp hiring .. X 4,221 3,951 

Total inoome LH,HA SUS, O88 

Total expenditure 45,022 47,478 

Gross profit ee ° о ee oe eo £49,924 £50,610 

Interest allowed.. T Vs oe iis 41 

£50,478 £51,021 

Interest, sinking fund, ke. ea . 41.781 47,459 

Net profit «+ ee £8,607 £3,562 


The gross capital expenditure to March 31st, 1905, was £618,921, 
and to March 31st, 1906, £727,294, an increase of £108,373 in the 
12 months. Sales during the past few years have increased slowly, 
as the following figures show :— i 


Total sales in 1904 .. e.s- өө T 12,570,618 units 
»? +e Ы ee ee ee ee 13,733, rT] 


ee » 1906 » p * ee oe ee 13,984,054 n” 


Tbe greater part of the present output is used for tramway 
traction. 

The report says that au increase of capital by £108,000 has been 
responsible for the heavy increase in the interest and sinking fund 
ebarges. The balance of unappropriated profits stood at £19,158 at 
the end of last year. That has now been reduced to £2,631 by 
special depreciation of hired motors and arc lamps ordered by the 
committee, and amounting to £7,925, and by writing off the balance 
of the cost of the six marine boilers and a boiler feed pump, 
amounting to £5,670. The statement of output shows a small 
increase on private lighting account, and an actual decrease in the 
receipts for motive power, as compared with 1904-5. The greatest 
increase is on tramway account. The terms on which energy is 
pas ae for tramway traction are receiving consideration. It is 
mid ty be under cost, and that a higher scale will be laid down. 
What seems to be most needed is some means of stimulating the 
private demand. ; 


Bridlington.—The T.C. has received from the L. G. B. 
sanction for a loan of £2,558 for electricity purposes, £400 being 
for meters. 


Brighouse.—The T.C. has decided to extend the plant 
at the electricity works by the addition of another generating set. 


Canada.—BannrE, OxT.— The municipality has decided 
t» calarge its E.L. plant at a cost of 327,000. 

Porr Нори, Ont.—A vote of the electors ів to be taken on July 
4th on the question of establishing a municipal electric street light- 
ing service. Should the inhabitants agrec to the scheme, a sum of 

7.400 will be borrowed for the undertaking. 

Branpon, Man.—The Great Western Power and Manufacturing 
Co.. of Peterborough, Ont., will shortly install a $200,000 plant for 
the generation of gas and electric light. ! 

Nucara FALLS.— The City Council has decided to ask the 
Ontario Government for permission to develop 10,000 н.р. to run 
ite clectrie light and waterworks plant and provide a surplus for 
an emergency. | 

MONTREAL. — The Montreal Light, Heat and Power Co. has, 
after exhaustive tests, adopted the Westinghouse wattmeter, and 
placed an order for 2,100 of these with the Canadian Westinghouse 
Co. at Hamilton. : 


Cheshunt.—The U.D.C. has sealed an agreement with 
the North Metropolitan Electric Power Distribution Co. for E.L. 


in the district. , 
Chorley.—The B. of P. has revoked the 1898 electric 
lighting order. 


Continental Notes.—ItTaLy.—The Prefecture of Coni 
has granted to M. Louis della Beffa, Milan, a conccssion for deriving 
power from the river Varaita in the district of Sampeyre for 
electric lighting, traction and mining purposes The estimated 
cost of the works is £68,320. The Société des Forces 
Hxdrauliques du Haut Po" bas also obtained rights on this river 
for electric lighting and industrial purposes in the neighbourhood 
of Saluces and Pignerol Estimated cost, not including machinery, 
£20,000. Permission from the Prefecture of Sondrio has also been 
obtained to utilise the water power from the Mailero torrent for the 
generation of electricity for lighting purposes. M. Joseph 
Pui, acting for the “ Société Italienne pour l'Industrie des Tissus 
Imprimés, has obtained from the Prefecture of Novarro con- 
cessions for the derivation of water power from the Strona di 
Omegna.— Board of Trade Journal. 

A concession for the erection of a water-power plant on the 
River Degano has been granted by the Udine municipality. 

GzAxANY.— The Rheydt municipal authority has decided upon 
the extension of its electric lighting station at an estimated cost of 


£60,000. 


Rxeter.—The City Council on the 2nd inst. approved 
the echeme of public lighting by electricity referred to in our last 
issue. The following table was submitted showing the 

ive cost of lighting by electricity and gas on the tramway 

mates (including Alphington extension), now lit by gas, in the 


Ls 


streets along which electric cables are laid, and also for 10 lamps of 
400 с.р, each :— . 


"T і with 
Electricity: үе м ущ аА 
Annual cost £1,971 £1,722 £1,540 
Cost of conversion £1,368 £1,251 £2,048 
Annual charge for first 
five years ... £2,244 £1,972 £1,950 


The latter charge is made on the wuniption that the cost of con- 
version is spread over such period. 


Williton.— The R.D.C. has received from the Minehead 
Electric Supply Co. an intimation that the latter intends to apply 


. to the B. of T. fora prov. order for E.L. in the parishes of Mine- 


head Without and Dunster. The Council has decided to take no 


action in the matter. 


Fenton.—Before confirming an agreement with Stoke- 
on-Trent T.C. for the supply of electricity, the U.D.C. has decided 
to ascertain whether Stoke is prepared to pay the costs incurred 
by Fenton, incidental to the application for the necessary prov. 
order to supply the district. 


Flixton.—As stated ina recent issue of the ELECTRICAL 
Review, the P.C. decided to ask the B. of T. if there was any 
higher authority to whom it could appeal against the Board's 
decision to grant a prov. order for E.L. to the Barton-upon-Irwell 
R.D.C., the area including the Parish of Flixton. The B. of T. 
has now replied stating that the order has already been granted, 
and it was unable to advise the Council as to what /ocus standi it 
possessed to oppose the order in Parliament. 


Levton.—The acéounts of the U.D.C. electric light 
undertaking for the year ended March last show that the revenue 
amounted to £20,280, and the gross profit to £10,296. After meeting 
capital charges and interest, the net profit amounted to £1,104. 


London.— L. C. C.— The question of loans was again raised 
at Tuesday's meeting of the Council. In the first place, the Finance 
Committee reported that the Camberwell B.C. had applied for a 
loan of £500 for the provision of a gas engine and dynamo at the 
Public Baths, and it recommended that the request should be 
granted. . A discussion tended to sbow that energy should be pur- 
chased from a supply company, but the proposal was agreed to. 
It was also resolved to lend £2,635 to the Bermondsey B.C. for 
installing condensing plant at the generating station. 

The Finance Committee recommended the Council to advance 
£5,786 to the Poplar B.C. for machinery and works in connection 
with the electricity undertaking, repayment to be within 42 years. 
Sir Melville Beachcroft asked whether it was right to sanction loans 
for 42 years for extensions, or whether the fresh loans should not 
date from the period of raising the original loans. In reply, Lord 
Welby stated that the usual practice was followed. "The recom- 
mendation was adopted, and it was also decided to lend £10,500 
to the Stepney B.C. for extending the mains. 

The Highways Committee, in the course.of a report on the 
Greenwich generating station and the Royal Observatory, stated 
that the work of erecting the former was well advanced by the end 
of 1903, and the first two chimneys were almost completed. 
Although the position of the chimneys is one of the principal 
dangers urged, it was not until almost two years afterwards that 
the attention of the Council was drawn to the matter hy the 
Observatory authorities. Down to the present there had been no 
serious interference with the observations at the Observatory, апа 
it was believed that any of the difficulties anticipated could be pre- 
vented or remedied with the assistance, if necessary, of advice 
from experts, However, pending further inquiry, orders had been 
given for the building of the new chimneys to be suspended for the 
oap In a further report the Committee remarked that the 

rds of the Admiralty had suggested that a series of tests 
extending over a considerable period should be carried out in order 
to arrive at a fair estimate of thc amount of interference. With 
this object the Admiralty proposed that a small Committee, con- 
sisting of representatives of the Admiralty and of the Council, 
should be formed to conduct the investigation. The proposal was 
acceptable, and the Committee were authorised to take the 
necessary steps for co-operating in the matter. 

MARYLERONE.— Тһе sum of £350 per annum is to be debited in 
future against the electricity undertaking in respect to central 
establishment expenses. The Finance Committee reported on 
Tuesday the receipt of a letter from the L.C.C., stating with respect 
to the application to borrow £136,162 for electric lighting purposes, 
that it was prepared to advance £60,000 on account of new 
work as under:—New machinery and mains, £45,600 (repayable in 
42 years); meters and house services, £14,400 (repayable in 10 
years) The Finance Committee of the L.C.C. suggested that the 
Council should not press for the first payment of principal to be 
postponed for three years from the date of borrowing, sceing that 
the Council's undertaking is now in working order, and that thc 
new works are for the most part of such a kind as will speedily 
become revenue-producing. A memorandum was considered from 
the Electric Supply Committee of the B.C. pointing out that the 
L.C.C. in the foregoing proposed two departures ; first, the altera- 
tion of the practice of allowing the three years’ postponement of 
repayment; and secondly, makiug the house services loan repayable 
in 10 years. The Finance Committee of tbc B.C. intimated that it 
had decided to take up the loan of £60,000, but will ask the L.C.C. 
to extend tbe time for the repayment of that part of the loan 
(about £7,000) required for house services from 10 years to 42 
years. 
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F ST. Pancras.—The statement of the accounts of the electricity 
undertaking for the year ended March 315%, was circulated 


on Monday. The expenditure on capital account during 


the 12 montlis was £17,879 (principally on extension of mains), 
bringing the total capital expenditure up to £498,296; of this 
£54,802 bas been repaid. The gross income for the year amounted 
{о £72,086, an increase of £3,627 upon the previous year, and after 
meeting all working expenses and the repayment of loans and 
interest charges, there was left л net profit of £9,441, as compared 
with £13,098 in the previous year. The latter period included 
nine months before the charges for energy were reduced. 
The increased income is derived as follows:—£1,605 for 
private lighting, £1,460 for public lighting, and £561 for sundry 
chargeable works. The reserve fund commenced the year with a 
balance in hand of £30,226, and with the sum of £10,000 added 
from previous profits and a sum for interest on investment of £665, 
there had been a total credit in the fund of £40,891. Against this 
credit and in accordance with the L.C.C.'s sanction of electricity 
loans, there had been charged the net cost of replacement of plant 
during the year at King's Road station amounting to £6,897. 
There had also been charged against the fund the cost of opposition 
to Electrical Bills in Parliament amounting to £2,480, and other 
sums for law and Parliamentary costs, altogether a total of £9,783. 
The Committee has provisionally decided that the net protit 
shall be disposed of by placing £5,000 to the relief of the rates 
and retaining the balance in the electricity uet revenue account to 
form a nucleus of a working balance for electricity purposes. 

Steps are to be taken for commencing the works in connection 
with the instalment of electric light in the workhouse at na csti- 
mated cost of £500. 


Grimsby.—The Corporation has given notice to the 
NR. D.C. of its intention to apply during the next session of Parlia- 
ment for ло E.L. prov. order for the parishes of Little Coates, 
Great Coates, Stallingborough, Habrough, Immingham, Healing, 
Aylesby, Bradley, Laceby, Waltham and Scartho. 


Hull.—The Corporation E.L. Committee has decided to 
reduce the price of energy for lighting from 44d. to 4d. per unit. 


Japan.—Osaka.—As an instance of the rapid progress 
of the electrical industry in Japan, especially in the field of illu- 
mivation, says the Anylo-Japanese Gazette, we may mention that the 
Osaka Electric Light Co. has now in full working order four separate 
generating stations. The plant of these stations includes single- 
phase, two-phase and three-phase equipment, besides a number 
of monocyclic machines. For driving the older plant, reciprocating 
engines are used, but in the case of all the more recently installed 
plant, turbo-generators of the Curtis type are employed. There 
are two of these, with a capacity of 500 Kw. two-phase, two of 
500 kw. three-phase, and one of 1,000 xw. two-phase, all for 2,300 
volts. In addition to these arc two 600-KW. two-phase alternators 
driven by cross-compound horizontal engines. Both steam-driven 
and induction motor-driven exciters are employed. A fifth station 
is being constructed, for which two 1,000-Kw. turbine sets are being 
built. The energy from each of the stations is used principally for 
illuminating purposes. At present there are 85,000 lamps in 
circuit, 90 per cent. of the energy being sold under the contract 
system and not by meter. All wires are laid underground. 
Government supervision of all electrical work tends to ensure & 
high standard in all Japanese electrical enterprises. Government 
control also regulates the use of earthed circuits. These regu- 
lations require a complcte insulated circuit on trolley lines within 
the city boundary. This means that all cars have a double trolley 
line and no earth return. 

HvpRO-EnLECTRICAL DEvELOPMENT.—A notable development 
is taking place in the utilisation of water for power purposes 
and the generation of'electricity in the neighbourhood of Kobe. 
Of new companies the Uji River Electric Power Co., Has a capital 
of 20,000,000 yen and a plant capable of developing some 40,000 н.р. 
This concern will supply energy to Kyoto and the surrounding dis- 
trict for lighting and power purposes. A further company will 
shortly start work for supplying Nagoya firms with electricity in 
bulk, including the Nagoya Electric Light Co, Nagoya Electric 
Tramway Co., the Arsenal and the Miye Spinning Co. The 
Hanshin Electric Railway Co. is also considering a scheme for the 
construction of a generating station, the plant to be driven by 
water-power. 


hettering.—Froin the commencement of next quarter 


the U.D.C. has revised its scale of charges for energy for power as 
follows :— 


For the first 500 units used per quarter, 2d. per unit. 
Above 500 and up to о per quarter, 14d. per unit throughout. 


» 2,000 Я ; i A 

„ 300 „ 490 „ 134. i 

T Aeon e 9990 » 1 d. mm 
, 9 0 $ 1 d. 

„ 6000 „„ 7000 A 1\4. ч 

„ — 7,000 Т 8,000 ” 18d. э» 

» 8,000 » 9,000 " lhd. oe 


When the total number of units per quarter exceeds 9,000 a 
uniform rate of 1d. throughout. 


hingsbary.—The U.D.C. has sealed the transfer of its 
E.L. order to the North Metropolitan Electric Power Supply Co. 


Loughborough.— Acting on the recommendation of the 
borough electrical engineer, the Electricity Committee has decided, 
subject to the sanction of the T.C., to supply energy for power 
purposes during the six summer months at a flat rate of 1d. per 
unit during the 24 hours, and at the same rate during the six winter 
months, provided that consumers using energy for motive purposes 


will undertake to electrically light all parts of their premises in 
which there is machinery driven by electricity. € price of 
energy for lighting purposes is to be 3d. per unit, if the consumer 
provides his own wiring, and 4d. per unit if the wiring is installeq 
on the frec-wiring system. The prices arc to come into force m 
from July 1st, 1906. 


Luton.—A loan of 
applied for by the T.C. 


Mountain Ash.—Mr. Day, the Council's expert, has 
recommended the U.D.C. to carry out an E. L. scheme for supply- 
ing energy to Mountain Ash, Penrhiwceiber, Abercynon and 
Ynysybwl. 


Mining.—The Fine Cotton Spinners’ Association ig 
putting down an electrical installation for lighting and other pur- 
poses at its new coal mine which has been sunk in Forge Lane 
Bradford, near Manchester. The shaft isover 4 mile deep, and the 
sinking has occupied about three years. The Association owns 
other collicries close by, which supply its extensive cotton mills with 
fuel. 


Newark.—The U.D.C. has decided to ask the National 
Electric Construction Co., Edmundson's Electricity Corporation, 
and the Derby and Notts Electrie Supply Co., Ltd., to enter into 
negotiations for the supply of electricity. 


Oldham.—The Oldham Corporation Electricity Com- 
mittee on Wednesday adopted a revised scalo of charges for energy 
for power purposes on n time-switch system from 6 p.m. to 10 p m. as 
follows :—14d. per unit up to 24 E. P., 1d. up to 5 H. p., and 1d. over 
Б н.р. The former charge was 2d. andflád. per unit, two-hour 
maximum demand. 


:7,000 for cable extensions lius been 


Railway Carriage Lighting.—In his annual report for 
1905, the Chief Locomotive Superintendent of the C. S.A. R. records 
that the acetylene gas plant, which was loaned during the year, 
and which was erected in the Pretoria shops, was used, and several 
competitive testa of acetylene and electrically-lighted coaches made. 
The result of the trials showed that the cost per candle-power of 
the two systems was practically the same, but that in the acetylene 
gas system there were disadvantages, namely: Less convenience, 
danger from explosions, and necessity for withdrawal from traffc 
whilst charging. It was decided during the year that the electrical 
system was the best for South African railways. — Commercial 
Intelligence. е 


t 


Sheffield.—An exhibition of electrical appliances, &c., i 
to be held at the Corn Exchange from September 27th to October 
20th, under the auspices of the,Corporation Electricity Department. 
Those desiring to exhibit should apply to Mr. S. E. Fedden, 
engineer and manager. 


South Africa.—Tux КАХР. —А note is going the rounds 
of the daily Press to the effect that а great electrical undertaking 
to supply the South African mines with electrical energy, is pro- 
posed, in which undertaking the A. E. G. is said to play a prominent 
part. A sum of 120,000,000 marks is required to capitalise the 
scheme, which will be put up for subscription by the A.E.G. and 
a number of English houses with which, it is understood, the 
Chartered Co. is associated. 


Stoke-on-Trent.—The 'T.C. has decided to send the 


statutory notice to Fenton U.D.C. of its intention to apply for a 
prov. order enabling it to supply electricity within the Fenton 
aren. ' 

A loan of £1,998 for the provision of further steam plant at the 
electricity works has been applied for. 

The L. G. B. has sanctioned a loan of £7,249 for extensions at the 
electricity works. 


U.S.A.—The twenty-ninth convention of the National 
Electric Light Association, held this year at Atlantic City, N.J., 
was opened by the Mayor last week. 


Uxbridge.—The Uxbridge Electric Supply Co. has 
notified the R. D. C. of its intention to extend its mains from Cowley 
through Yiewsley. 


Walthamstow,—On Wednesday the Special Committee 
which was appointed to consider the district auditor's report on 
the annual accounts of the Urban District Council issued its 
report. The auditor stated, inter alia, A gross profit was shown 
on the electric lighting undertaking for the twelve months ending 
March 31st, 1905, of £10,183 9s. 5d., aud after meeting interest and 
installment of loans a net profit isshown by your books. It may be 
questioned, however, for the foliowing reasons, whether this under- 
taking was in fact run at a profit. I find that although the Council 
were actually in funds on their light railways capital account from 
the commencement of the yeartill June 24th, 1904, yet £20,000 
was taken off light railways deposit account on June 3rd ostensibly 
for the light railways capital purposes, but, in fact, because the 
balance standing to your credit on general loan account had almost 
reached vanishing point. By the middle of June you had a con- 
siderable overdraft on the general loan account, chiefly occasioned 
by heavy overdrafts on your various electric lighting capita 
accounts. A further ваш of £20,000 was taken off light railways 
deposit account on July 26th, although a few hundred pounds 
would have met the capital requirements of the light railways 
undertaking up to September 23rd. Inthis way constant recourse 
was had to light railways moneys, until March 31st, 1905, the 
balance shown in hand on light railways capital account amounted 


to £30,971 18s, but at this date you had overdrafts on eight 


out of nine open electric light capital acoounte, amounting, to 


if 
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£49,483 140. 10d., and one credit balance of £298 15e. It is per- 
fectly fair to say that over £30,000 was due on March 31st, 1905, to 
the light railwave capital account by the electric lighting capital 
account; that very considerable sums of money have been lent in 
this way by one fund to the other for long periods; that the borrow- 
ing fund has bad the use of the moncy without interest and without 
making provision for redemption, and that consequently the 
profits, as shown by your books as having becn earned on the 
electric lighting undertaking, are fictitious. Only £100 a year is 
debited to the clectric lighting revenue account in respect of 
officers’ salaries and expenses, a sum which would appear to be 
most inadequate. The actual amount of interest paid during the 
rear is debited to the net revenue account, and not the amount 
accrued. The profits are also swollen to a small extent in another 
way. You obtained a loan under sanction of the Local Govern- 
ment Board for the purpose of free wiring. Part of the loan was 
expended on wiring premises, the cost of which was to be repaid on 
the hire-purchase system. The loan was to be repaid in 10 years, 
the cost of wiring to be recovered by the Council in five years, with 
interest on the sums outstanding. It appears to me to be clear 
that the sums received in respect of the cost of wiring are in the 
nature of capital moneys, and should not have been carried to 
revenoc account. A number of agreements with reference to tlie 
bire-purchase of electric fittings were not produced at audit. 
Various ratepayers attended the audit, and represented to me that 
the charge credited to your electric lighting undertaking, and 
debited to district fund account in respect of public lighting was 


excessive. I did not find, although the charge appears to be: 


unusslly high, that the evidence on the point was sufficiently con- 
clusive to warrant my making any adjustment. The loan raised 
for the purposes of installing electric light cables, lamps, &c.. for 

lic lighting are charged to ithe electric lighting undertaking. 

is is some justification for higher charges than would otherwise 
te the case. The charge per unit for public lighting has bcen 
reduced from 3d. to 2d. It appearsto be realised that no protit has, 
т fact, been earned on the undertaking, as I understand that no 


return of profits has been made to the Income-Tax Commissioners, - 


or income-tax paid thereon." The reply of the Committee to the 
foregoing was ан follows:—'''The whole question of the electric 
lighting accounts is under the consideration of the Council. In 
future £200 per annum will be debited to the electric lighting 
te venue account, in respect of the Town Hall officers’ salaries and 
expenses.” The question of supplying additional plant at the 
generating station is under consideration. 


Wimbledon.— After October 1st no charge is to be made 
by the T.C. for the hire of meters to consumers whose accounts 
amount to 5s. and upwards per quarter. : 


Wrexham.— The T.C. has offered to supply energy to 
the Great Western Railway Co. at £156 for 15,000 units per 
ansam, and at 24d. рег unit for over 15.000 and under 20,000 units, 
and 2d. per unit beyond. : 


Yerk.—The Electricity Committee, after considering the 
report recently made by Mr. Hutchinson, consulting and mecbanical 
engineer of Hull, in reference to the electricity works, in which he 
commented upon the undesirability of continuing the use of water 
from the Foss for the boilers on account of its excessive amount of 
wale-forming matter, and on the recommendation of the City elec- 


пса] engineer, has decided upon the provision of a water-softening 


sud filtering apparat us at an estimated cost of £300. 


TRAMWAY and RAILWAY NOTES. 


Birkenhead.—The Corporation tramways made а gross 
profit of £21,685 7s. during the year ended March 31st last. 
Interest and sinking fund cburges amounted to £20,587, and with а 
reserve of £200 on income-tsx account added, left an available 
balance of £898 as against £1,894 in the previous year. This profit 
has been applied to the renewals fund, which was brought up to 
£11,466. sum of £1,448 was spent on capital account during 
the year. The total working expenses amounted to £32,865, and 
the total receipts to £54,590. 


Birmingzham.—The Corporation is now in full possession 
of three tramway routes. This week the Tramways Committee has 
taken over the Dudley Road line to the city boundary. The Bir- 
mingham and Midland Co.'s lease of the Dudley Road route 
expired at midnight on Saturday. The Corporation cars were 
piaced on the road on Sunday. 

The Committee has made progress with other lines. The route 
from Horse Fair to a junction with the Dudley Road line is 
fnished, and the Committee is now endeavouring to come to terms 
with the City of Birmingham Tramways Co. for running powers over 

the Company's line from Horse Fair, along John Bright Street, to 

Kavigation Street. Other outlying routes are practically finished, 

Wat none will bo opened before January Istnext. Meanwhile work 

€ being carried on in the centre of the city; lines are being laid 

n to form the central junctions with all the radiating lines. 
urea Street, Corporation Street and James Watt Street are in 
tands of the workmen for this purpose, and as soon as the 
— c Dale End permits, that thoroughfare will be taken in 


ў 


Continental Notes,— ITALy.— The Administration 
Committee of Italian State Railways is considering investigations 
which have been made at Genoa by an expert Commission for the 
application of electric traction to the Giovi lines. Two projects 
have been prepared, the first by Ing. Martinoli, who proposes that 
the lines should be ор the cog system (a.c.), on which small trains 
should be run having а speed of from 4 to 5 kilometres per hour, 
and running at short intervals: the second project prepared by 
Ing. Crosa consists of the simple substitution of electric loco- 
motives for steam locomotives. The Communal Council of 
Castelgandolfo proposes to grant a concession to Ing. Monaco for 
the construction of a funicular railway. 

A mecting has recently been held, at which it was decided to 
form a committee with a view to the construction of an electric 
tramway from Pescia to Fucecchio, Valdarno and Ponte Bugyianese. 

SPAIN.— Тһе British Consul at Barcelona reports that nearly all 
the existing tramway companies of that town have made small 
extensions of their lines in the year 1905, but none of them have 
carried out any important work except the Sarria- Barcelona Rail- 
way Co., which has completed the electrifiention of its line, and 
has also built the funicular railway connecting Sarria (n suburb of 
Barcelona) with the mountain village of Vallvidrera. This funi- 
cular line is expected to be opened in the spring; it has led to 
numerous villas being built on the mountain side overlooking the 
city and the sca. The Barcelona Tramways Co., the most important. 
British enterprise in the city, has sold its business to a Belgian 
syndicate; thus, the entire system of electric tramwaysin Barcelona 
is now in the hands of German and Belgian companies. 

A concession has been granted by the Direccion General de Obras 
Publicas, Madrid, to the Compania Madrilena de Almacenes 
generales de Depositos y Transportes for the construction and ex- 
ploitation of an electric tramway from the Glorieta de Atocba to 
the Paseo de los Pontoncs, Madrid. 


Croydon.—The first month of the Council's working 
of the tramways in the borough shows an increase, averaging 20,000) 
each week, in the number of passengers carried over the number 
carried in the corresponding month of last year under the B. E. T. 
Co.'8 management. 


Derby.—A statement of the receipts and expenditure of 
the Corporation tramways undertaking, to be submitted to the next 
meeting of the Council, shows a net profit on the year of 46,529. 
In the previous year the net protit was £3,640, but two new routes 
have been opened in the meantime. 


Glasgow.—Some alarm was caused in Glasgow on the 
28th ult. by a car proceeding down the incline from Cowcaddens to 
Sauchiehall Street, running away. The car, however, was brought 
to a standstill without accident. 


Guatemala.—The U.S. Consul at Guatemala City reports 
that the strect railways of the city, consisting of about 10 miles of 
single track, with turn-outs and rolling-stock, bave been taken over 
by a syndicate controlling the Guatemala Railway Co., which will 
electrify and extend it. Jt is intended to erect а tramway 
water-power plant. The company is to bc reorganised as an 
American compauy. 


Halifax.—On July Ist an electric car from Shelf, pro- 
ceeding down a steep gradient known as New Bank, ran away and 
overturned on the North Bridge at the foot of the hill, two persons 
being killed and 12 injured. The driver of the car, who stuck to 
his post, has made a statement in regard to the greasy state of the 
track. We understand that this is the first serious accident which 
has occurred on the Corporation tramways since they were opened 
in 1898. 


Leyton.—The U.D.C. has completed the purchase of the 
North Metropolitan Co.' system in High Road, Leytonstone, and 
the work of electrification is to be procceded with. 


Liverpool.—As compared with the first half of 1905. 
the returns of traffic on the Corporation tramways show an increase 
this half-year of 1,369,482 passengers carried. The actual number 
for the past six months was 57, 116.750. The cash receipts amounted 
to £263,033, an increase of £5,848. 


Llandudno-Colwyn Bay.—The Liverpool Daily Post 
and Mercury says that the shareholders of the Llandudno and 
Colwyn Bay Electric Traction Co. have formally assented to the 
sale of the assets of their railway to the Carnarvonshire Electric 
Traction Syndicate, Ltd. 16 is stated that an agreement has been 
signed between Mr. W. Horton, of Colwyn Bay, and Messrs. Bruce 
Peebles & Co., under which the latter are to complete ready for 
traffic, the portion of the light railway between Vaughan Street, 
Llandudno, and the promenade at Rhos-on-Sea. The syndicate 
is understood to have agreed with the Llandudno and Colwyn 
Bay Councils that it will complete as early as possible the entire 
scheme, which is for a light railway from the Colwyn Bay Station 
to the West Shore, Llandudno. 


London.— L. C. C.— According to the Financial Times, 
the Highways Committee of the L. C. C. will, on the 10th inst., 
present a report recommending the purchase of the undertaking of 
the London Southern Tramways Co. The company's lines com- 
prise about 5} miles of horse tramways, and run from Vauxhall vid 
South Lambeth Road, Stockwell Road, Gresham Road and Cold- 
harbour Lane, to Camberwell Green, and from Coldharbour Lane, 
vid; Hinton Road, Milkwood Road and, Norwood Road, to West 
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Norwood. As a result of negotiations the company has expressed 
its willingness to sell its undertaking to the Council. If the pur- 
chase moncy can be settled by agreement the amount to be paid by 
the Council for the undertaking is to be the valuation at the date 
of agreement, but if the matter has to be settled by arbitration the 
amount to be paid is the value of the undertaking at the date of 
ihe award or on October 1st, 1906, whichever shall be the earlier. 
The total expenditure involved by the acquisition and electrifica- 
tion of the tramways will probably be about £274,430, exclusive of 
the cost of street widenings, which is estimated at £63,000. 
This figure of £274,430 includes provision for additional capital 
expenditure for cars, &c., necessary to enable through-car services 
to be run over portions of the tramways viá Vauxhall to Victoria 
station. As regards the financial aspects of the proposed purchase 
and working of the tramways generally, the Committee is of 
opinion that the tramways will prove to be self-supporting as soon 
as the electrification is completed, and there can be no question 
that they will add materially to the convenience of the travelling 
ublic. 

j HIGHGATE AND SWINDON AccipENts.—In the House of Commons 
last week Mr. Lloyd-George, President of the Board of Trade, 
answering Mr. Myer (Lambeth, N.) and others, said he was in- 
formed that magnetic brakes were in use on the trams which 
met with accidents at Swindon and Highgate. Both acci- 
dents were now the subject of inquiries by the Board of Trade, 
and he could not say what measures would be taken in the matter 
till the reports had been received. 

Mr. Myer asked if, at an inquiry into a similar accident last 
April, expert evidence was not given that а tramcar going at the 
rate of 4 miles an hour could not be мор under 45 ft. ? 

Mr. Lloyd-George: I am not aware of that. 

Another hon. member asked if it were not a fact that magnetic 
brakes became inoperative when the wheels skidded ? 

Mr. Cairns (Newcastle-on-Tyne) inquired what compulsory 
stopping places there were on this steep gradient ? 

Mr. Shackleton (Lancashire, N.E.) suggested that the rail brake 
should be used on a steep incline of this nature. 

Mr. Lloyd-George promised that attention should be given at 
the inquiry to all these points. 

OvEkR-BRIẽůũGR Tramways.—Mr. S. Sellon, M.I.C.E., in giving evi- 
dence before the House of Lords Committee on the L.C.C. tram- 
ways, said that 2,260 cars arrived every day at the Blackfriars and 
Westminster termini, giving a yearly total of 824,900. The bridges 
and the embankment measured a mile and three-quarters, so that the 
ears, according to the scheme, would cover 1,440,000 car-milos. On 
this basis of calculation only £4,000 would be left out of the esti- 
mated takings after providing for maintenance and other expenses 
and without taking into account the interest and the sinking fund. 
Without allowing for depreciation, the line would involve a loss of 
£6,000 a year, and with depreciation of £18,000 a year. 

Тнк LIORT RarnLwav CowwissroN.— The Herts County Council 
has been granted an order to construct tramways in Watford and 
Bushey up to the Herts border at Stanmore. It is intended to link 
up the lines with the Edgware and Marble Arch tramways, and so 
give the neighbourhood direct tramway access to London. 


Luton.— The T.C. has decided to apply to the B. of T. 


for an extension of time to August 11th, 1907, for commencing the 
construction of the electric tramway s. 


Middlesex.—At a recent meeting of the C.C., a report 
by a firm of chartercd accountants on the method of keeping the 
accounts and books of the Metropolitan Electric Tramways, Ltd., 
as regards the lines in which the Council are interested, was sub- 
mitted. Various proposals in regard to the foregoing, reccived 
from the company, were adopted, with the exception of one 
suggestion which was in regard to cumulative interest. dM. 


New York City Sabways.—Following much public 
criticism, a decline in traffic, and the refusal of the Interborough 
Rapid Transit Co. to take steps to ventilate the subway, the muni- 
cipal authorities are to install ventilating fans and а circula- 
tion cooling system at various points, at а cost of £15,000. Work on 
the Belmont Tunnel, to connect the Grand Central Station with 
Long Island by boring under the East River, is proceeding rapidly, 
£600,000 having already been spent on the work. The city 
authorities allege that the whole undertaking is being done without 
legal permission. 


Paisley.—The extension of the Paisley District Tram- 
way Co.’s line from Potterhill, Paisley, to Barrhead is now com- 
pleted, and the B. of T. inspection was fixed for Monday last. 
It was expected that cars would be running on the following day. 
Tbe extended line is about three miles in length. 

The B. of T. inspection of the Johnston and Kilbarchan line was 
also expected to be made the same day. 


Penge.—As a result of the Highgate tramway disaster, 
the Penge Council has this week discussed the necessity of taking 
extra precautions to avoid a similar catastrophe on the stretch of 
the Anerley line leading to the high level at Upper Norwood. 
Here the gradient is one in nine, and in reply to the questions of 
the Council, the surveyor stated that the company had tested the 
brakes at 30 miles an hour, and the car had been stopped within 
30 yards. 


Porto Rico.—The British Consul in Porto Rico reports 
that there are two electric railroads running successfully in Porto 
Rico, one from San Juan to Rio Piedras and another from the town 
of Ponce to the harbour; the latter line has recently been consider- 
ably extended, and the carriage of merchandise between the cit 
and port of Ponce has been added to the passenger traffic. 


Pudsey.—Representatives of the Bradford and Leeds 
Tramways Committees visited Pudsey on 27th ult. to confer with 
the T.C. on a proposal made by the latter body that Leeds or 
Bradford, or both, should run trams through the town and connect 
the two systems. The matter is under consideration by the respec. 
tive towns, and in the meantime the Pudsey Corporation will 
submit to each Council a plan of its proposals. 


South Lancashire Tramways.— The length of new 
tramway between Farnworth and Walkden was officially inspected 
last week by Col. von Donop, on behalf of the Board of Trade. It 
is understood that a regular service of care will begin at once. By 
the end of August the line will be continued to Swinton and 
thence to Worsley and Boothstown, where a connection will be 
formed with the existing line to Eccles and Salford. Arrange- 
ments are also being made for connecting Kearsley with Pendle. 
bury. 

Swindon.—At the resumed inquest on the victims of 
the tramway disaster, Mr. Collett, assistant-manager of the Great 
Western Locomotive Works, who saw the car immediately after 
it overturned, said that from the state of the wheels it would 
appear that they skidded when the car tilted, just before turning 
over in the loop, through the magnetic brake putting the wheel 
brakes on tightly. 

Driver Lyons, who had charge of the car, stated that various 
complaints were made by himself and another driver about the 
brakes not working properly, but nothing was done. When 
descending the hill his canopy switch “ blew,” and the hand-)rake 
handle flew round and struck him on the body. He tried the 
magnetic brake, but finding the wheels skidding, he attempted to 
work the hand-hbrake, but could not move the handle. He again 
put on the magnetic brake, without, however, checking the speed of 
the car. 


Wednesbury.—The General Purposes Committee of the 
"T.C. has consented to an application from the Corporation of 
Walsall for permission to enter into an agreement with the South 
Staffordshire Tramways (Т.еввсе) Co., for intercommunication 
between the Bridge at Walsall and the terminus of the company on 
the Wednesbury section at or near the White Horse Inn, Wednes- 
bury, the agreement being fora period of three years certain, and 
thereafter subject to six months' notice on either side; but this 
consent is expressly given “without lessening, taking away, inter- 
fering with, or prejudically affecting the rights and powers of the 
Corporation of Wednesbury in regard to so much of the tramways 
as is situate within the borough of Wednesbury.” 


-- л 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—Telephone trunk lines have been extended 
from Hollybush to Ballarat and Melbourne, and from Hepburn to 
Daylesford, Allendale, Creswick and Ballarat. 

Answering a Bendigo deputation, the Commonwealth Acting- 
P.M.G. promised that théir protest against the proposed toll charges 
should be fully considered. 

A Brisbane paper says that it is probable that the Govern- 
ment will postpone the introduction of the toll telephones until 
January, 1907, and rescind the announcement made in February 
last, that the new system of charges should become operative to 
new consumers on 1st inst. 


Belfast Telephones.—4A meeting of the local branch of 
the Telephone Employés' Society has been held, at which a resolu- 
tion was passed calling upon the head office to reinstate the local 
secretary by withdrawing his dismissal notice at once. If this 
demand is not acceded to, and other grievances remedied, a strike 
is 5 on duly 5th. The Dublin branch is supporting the 
resolution. | i 


Ceylon Telephones.—The opening of the new Cinnamon 
Garden exchange, which was fixed for 1st inst., has had to be post- 
poned, owing to non-delivery of switchboard apparatus from home. 


Glasgow Municipal Telephones, — The Municipal 
Telephone Committee has recommended that the telephone system 
of the Corporation be sold to the Government for £305,000, exclu- 
sive of stores and tools, on the understanding that the system be 
conducted as a branch of the Post Officeservice. The proposal will 
probably be opposed in Council. After allowing for sinking fund 
and for depreciation, this means & loss of about £15,000. 


Huddersfield Telephones.—The N.T. Co. has informed 
the Huddersfield Chamber of Commerce that it is prepared to re- 
construct its system at Huddersfield, if the Corporation will give 
the necessary permission. 


Japanese Cable Extensions.— The Island of Hachijo 
lies due south of Tokio, distant about 160 miles, and during the 
war with Russia a cable was laid to it from Kawasaki. n point 
midway between Tokio and Yokobama, for military purposes. 
According to the Morning Post, this has now been extended about 
430 miles to the Bonin group, one of Japan's outposts in the 
Pacific. The Bonins are better known to-day as the Ogarawara 
Isles, and number 20 in all, having a total area of 27 sq. miles 
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The Japanese Government's own cable-laying steamer Okinawa- 
Meru, built at Renfrew, was entrusted with the work of laying the 
Im from Hachijo to the Ogasawara group, she being met at that 
paint by the Pacific cable ship, which had laid the cable northward 
from Guam, an island belonging to the United States, in the 
ladrues, or Marianne Archipelago. From Guam another cable 
was recently laid to Shanghai by the Pacific Cable Co., so that 
о Guam submarine lines now diverge to Manila, Shanghai and 
To 


Swansea-London.—Jast week а new direct telephone 
line was opened between London and Swansea. 


Telegraphic Interruptions and Repairs :— 
Canis. REPAIRED, 
Tunided-Demerara (No. 1.) oe өө өө ее Aug. 96, 1901 .. ee 


ee ГЕ 1 ee ee ee 1 ee ee 
st. Lacie- .. Мау J, 180. 
ail (Yomon) Camaran oe sà „„ Oct. A, 1909.. oe 
ee Aug. 18, 1903 зө ee 


ee oe . Mar. 7, 1904 . ee 


„ Jan, 18, 1904 .. бө 


LANDLINBS, 
Paerto-Berrios ee ee eo ee ee "T A а ee 
Deliman’ ee ee ee Feb, 19. ay 
Trebironde-Batoum " 86 et encor oe és 


Wireless Telegraphy. E is being brought to 
bear upon the U.S. Government with a view to compelling the 
Marconi Wireless Telegraph Co. to accept messages froin ocean-going 
vewels when transmitted by rival companies. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Reckhenham.—July 23rd. Electric wiring of houses for 
the L. D. C. See Official Notices to-day. 


Belton. — July 12th. Condensing apparatus for the 
electricity department. See Official N otices " June 29th. 


Dublin. — July 9th. Sub- station switchboards and 
ъьссешог1ез; transformer pillars for the Corporation. See Official 
Notices" June 29th. 


Dublim.—July 9th. Certain electric works for the Board 
of Public Works. See ''Officia] Notices" June 29th. 


Pundee.—July 13th. The T.C. invites tenders for six 
electric cat bodies. Specifications from Mr. Peter Fisher, general 
manager, Corporation tramways. (Deposit 40s.) 


France.—The French Post and Telegraph authorities in 
н are inviting tenders until July 12th for the supply of 6 tons 

f galvanised iron wire, 1 mm. diameter; 1874 tons ditto, 3 mm. 
. 375 tons ditto, 4 mm. diameter ; 135 tons of bronze 
wire, 2 mm. diameter “and 20 tons ditto, 3 mm. diameter. Par- 
t.calare may be obtained from, and tenders are to be sent to, Le 
Sous Secretariat d'Etat des Postes et des Teleérapbes; 103, Rue de 
Grenelle, Paris. 


Guatemala.—The City street railways are to be elec- 
trifed and extended by an American company.. Particulars can be 
oltained by inquiry to Ferro Carri] Urbano de Guatemala. 


Hackmey.—July 26th. Arc lamps and arc lamp pillars, 
ewiteh pillars, &., for the Council. See “Official Notices" June 29th. 


himng* Norton and Northfield.—July 16th. Tram- 
way: permanent way and electrical equipment for the U. D. C. Вее 
` OfEcial Notices” to-day. 


Lancashire.—Condensing and water softening plant for 
the County Asylum, Rainhill. See Official Notices " to-day. 


Leeds.—July 16th. The Electricity Committee invites 
tenders for 150 tons of coal tar pitch. 


L.C.C.—July 10th. High aud low tension cables for the 
tram ways See “Official Notices” June 22nd. 


Reoumania.—Jualy 10th. The municipal authorities of 


Forshani are inviting tenders for the concession for the electric 


ughting of the town. 


—The municipal authorities of Becedas (province 
A Arvils) have just invited tenders for the concession for the 
e'ertric lighting of the town during a period of 10 years. 


Stepney.—Tenders аге to be invited during the vacation 
Dr the execution of additions and alterations at the electricity 
work The tenders will be received by the Council at their first 
= nz in October. Tenders are also to be invited for tbe 


tion of electric lighting at two underground conveniences, · 


Sunderland.—July 27th. Two 250-KW. synchronous 
motor-generators, and high and low tension switchgear, for the 
Corporation. See * Official Notices" to-day. 


Twickenham.—July 11th. Electric lighting installa- 
tion for the U.D.C. sewage disposal and destructor works. See 
„Official Notices ” June 22nd. 


Wallasey.—July 16th. А.С. transformers for the U.D.C. 
Sec “ Official Notices " June 15th. 


West Ham.— 
the electricity departinent. 


July 13th. Cable and transformers for 
See ' Official Notices“ June 29th. 


CLOSED. 
Dartford.—The U.D.C. has accepted the following 


tenders for annual supplies to the electricity works: 


British Thomson-Houston Co.—Meters, £107 lis. 

Johnson & Phillips, Lul.—House service cable, £120 13s. 

British Insulated & Helsby Cables, Ltd. House service cut-outs, 415 17s, 
F. Bird & Co.—Solder, fuse wire, tiles, tools, &c., £10 Rs. 

B. W. Gibson & Co.—Oils, jointing rings, packing, &., £11 1s. 


London.—BrnRMoNpsEvy.—' The B.C. has received the 
following tenders:— | 


700 yarps 2 BY 2 BY 1 TiurLE-CoNcENTIuC CABLE. 
W.' T. Glover & Co. . (accepted) £335 


Bt. Helens Cable Со. . sd 95 * 
British Insulated and Helsby C Cables oe T яз 
Johnson & Phillips vs .. 5 213 
Siemens Bros. ds oe ee es AR M6 


Callender's Cable Co. 25 M M “> is d54 


ONE ELKCTRICALLY-DRIVEN BoILER Freep Pump, 
Brush Electrical Engineering Co, (water meter £8 58. PENAN (accepted) £95 
] 


Hayward, Tyler & Co. (water meter & crue) T T M 2x 0 
General Electric Co. (water meter extra) . s ка $5 ёсе ‘ee 118 
Marples, Leach & Co. . ps eu S > s ds ne 126 
Crompton & Co. $$ &% ©з аж is „ as T 14] 
Mather & Platt. $ "> sa s% T TA Si Не 183 
Alliance Electrical Co. “ә T - ка 85 ion ae es 139 

A sum of £2 10s. had to be added to the above prices for pressure 
gauge. 


STEPNEY.—"l'he B.C. has raided the following tenders for annual 
supplies :— 
METERS VP TO A CAPACITY or 10 AMPERES. 


Reason Manufacturing Co. .. (accepted) 4252 
Electrical Co. : se 2 


British Thomson- Houston C 9: м К e 302 
Chamberlain & Hookhain, Ltd. e iis M a 
Ferranti, Ltd. M « i А ae g25 
METERS ABOVE A 3 or 10 A 
Chamberlain & Hookham, Ltd. 25 £301 


e (ас "ceptedi 303 
Sev en tenders were informal, 
DEMAND INDICATORS. 


Monte Callpw & Co. ; ae T .. 4318 
Reason Manufacturing Co. ex (ace epted) 337 
One tender was informal. 


Ferranti, Ltd 


CARBONS. 
Sloan Electrical Co. ee коне 4558 
linproved Electric Supplies, Ltd. .. 697 
Siemens Bros. Dynamo Works, Ltd. t s^ 711 


Eight tenders were informal. 


FuLHAM.— The В.С. Electricity Committee, in a report circulated 
on Monday, stated that the electrical engineer had been in com- 
munication with the British Westinghouse Co. with regard to 
the price of their meters, which have proved to be the most 
gatisfactory at present used in the borough. In consideration of the 
Council taking at least 300 meters during the year, the company had 
agreed to reduce their price for 5-ampere and 10-amperc meters from 
£3 15s. and £4 to £2 and £2 2s. respectively. The Commnittec 
has sanctioned the arrangement that 300 meters be obtained during 
the year on the foregoing terms. 

Sr. Pancras.—The B.C. has accepted the following tenders for 
the annual supply of coal for the electricity department :— 

Brentnall & Cleland.—Nutty slack, 10s. 3d. per ton. 


Facer & Co., Ltd.- Watnall and Griff, 14s. 7d. and 115, Өй. per ton, 
J. H. Gilman & Co.—Desford, 138. За. per ton. 


There were 14 tenders. 


MARYLEBONE.—The B.C. has continued the existing contract with 
Messrs. Cory & Co. for the supply of coals (Shipley double screened 
nuts, at 128. 9d. per ton) to the generating station to the end of 
September. 


Luton.—The T.C. has accepted the tender of the 
St. Helens Cable Co., Warrington, for the supply of 4,814 yards 
single-core cable, at 15s. per yard, 55 yards single-core fireproof 
cable, at 168., and 1,385 yards threc-core cable, at 18: per yard. 


Middlesex.—The С.С. has agreed, subject to the approval 
of the B. of T. and the local authorities, to place orders for the 
construction of tramways as follows:—(1) Dick, Kerr & Co., railway 
No. 15, from the Willesden Green Metropolitan Railway Station 
to the Саве is Altered” P.H., at the same prices, and under the 
same schedule, as the firm constructed the line from the Edgware 
Road to the Willesden Green railway station; (2) Dick, Kerr and 
Co., railways 1 and 4, from the tramlines at the Hertford Road to 
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Enfield Town station, under the same prices and schedule as railway 
No. 15; (3) Wimpey & Co., railway No. 7, from the termination of 
railway No. 2 at Southgate to the bridge north of New Southgate 
station, at the same prices, and under the samc schedule, as the 
firm is constructing railway No. 2. 


Pontypridd. — The following is a 
received by the D.C. for new feeder cable :— 

W. T. Henley's Telegraph Works Co. . (accepted) £2,378 

[ ee ee 2. 1 


list of tenders 


Western Electric Co. : v s 
St. Helens Cable and Rubber Co. . vs 
British Insulated and Helsby Cables, Ltd. 


2,488 

Siemens Bros. & Co 2,404 

W. T. Glover & Co. 7e vs е 2,508 

*  Callender's Cable & Construction Co. Sa is 2,54 
Salford.—The Corporation has decided to install a 


1,000-kw. Willans-Parsons turbine coupled to direct current 
dynamo of Brown, Boveri manufacture. The complete order for 
the turbine, dynamo and condensing plant, has been placed in the 
hands of Willans & Robinson, Ltd., Rugby. 


Stoke-on-Trent,.—The Т.С. has accepted the tender of 
the Stanton Iron Co. for the supply of steam piping for new plant 
at the electricity works, at £159 13s. 6d. 

Swansea.— The E. L. Committee has accepted the tender 
of the General Electric Co., Ltd., for a 600-Kw. continuous current 
steam generator, condensing plant, piping, &c., at 46,106. The 
engine will be by Maclaren. 

Wimbledon.—The T.C. has accepted the following 
tenders in connection with the electricity undertaking :— 


Foster & Co, —12 Union“ Excello " arc lamps, £113 158. 
Lucy & Оо, —12 lamp columns, £84. 


Wrexham,—The T.C. has accepted the tender of the 
Triplex Electric Enginecring Co., Wrexham, for the installation of 
the E.L. at the Free Library, at £78 10s. 


FORTHCOMING EVENTS. 


Ye-day'e Events Friday, July 6th).—At 7 p.m. Finsbury Technical College Old 
Students’ Association. Finsbury Technical College, Е.С. 

Friday and Saturday, July 6th and "th.--Our Foreign Electrical Visitors at 
Leeds, and returning to London. 


SPECIAL NOTICE. 


[х consequence. of the alteration in the time of dispatch of 
the early morning newspaper trains, we shall in future bave 
to go to press with the ELECTRIC AI. REVIEW somewhat 
earlier than has been our custom. Our contributors and 
correspondents everywhere are asked to bear this in mind, as 
hy dispatching their commnnications to us earlier in the 
week, they can materially aid us in our work. 

We wish specially to point out that Yn future letters 
intended for our © Correspondence " columns must be in our 
hands by 5 o'clock p.m. on Tuesday. Otherwise they will be 
held over for the following week's issue. 

Our Advertisement Department also asks all concerned to 
kindly note that in future “ Official Notices" and small 
prepaid advertisements should be delivered here not later 
than 9.30 o'clock a.m. on Thursday, instead of noon as 
hitherto. | 


* 


Sir John Brunner and the National Physical 
Laboratory. — After the ceremony on Monday last week, when Mr. 
Haldaue opened the electrical laboratory of the National Physical 
Laboratory, Sir John Brunner most generously placed the sum of 
£5,000 at the disposal of the Commfttee towards the completion 
and equipment of the additional buildings for engineering, 
metrology and metallurgy, now in course of erection. 


Poles for H.T. Transmission Lines.—In our issue of 
June last a detailed description of the overhead transmissions em- 
ployed by the Lancashire Power Co. appeared. We ought. to have 
stated that these poles, complete with cross-arms, ironwork, &c., but 
without insulators, werc supplied by Messrs. Richard Wade, Sons. 
and Co., Ltd., of Hull. 


History Repeats Itself.—'lhe mantle of the prophet 
Welsbach has apparently fallen on Sir William Preece, for 
according to the daily papers, Sir William has been strongly urging 
the trustees of Carnarvon Harbour to light their promenade by 
incandescent gas. He is further credited with saying that he 
always recommends public authorities to use incandescent gas 
in preference to electricity for street lighting. We were under 
the impression that he had been responsible for more than one 
scheme of electrical street lighting, and this does not seem 
improbable in his capacity as a consulting electrical engineer. 
But perhaps Sir Wiliam is a practical joker? 


Тһе B.A. Meeting at York.—Among the papers 
expected to be read before the Engineering Section (G) at the 
meeting of the British Association next month are the following: 


Presidential Address by J. A. Ewing, D. Sc., F. R. S., President of 
tbe Section. 

H. C. H. Carpenter—'' Structural Changes in Nickel Wire at High 
Temperatures." 

Sir John Wolfe Barry, K. C. B., F.R.S.—'' Standardisation in British 

ingineering Practice.” 

J. B. Henderson —“ Recent Advances in our Knowledge of Radia- 
tion Phenomena, and their Bearing on the Optical Measure. 
ment of Temperature." | 

S. Н. Davies and Е. G. Fryer—''The Removal of Dust and Smoke 
from Chimney Gases." 

Sir W. Н. Preece, K.C.B., F. R. S.—“ Glow Lamps Up-to-date, aud 
the Grading of Voltages." 

C. Е. Jenkin—“ The Advent of Single-Phase Electric Traction on 
Railways." 

G. Gerald Stoney—'' Some Recent. Developments of the Steam 
Turbine." 

Prof. W. E. Dalby—'' Some Recent Experimental Results with 
Internal Combustion Engines.” | 

A. J. Martin—'' A General Supply of Gas for Heat, Light and 
Power Purposes.” 

Prof. W. E. Dalby—'' Experiments Illustrating the Balancing of 
Engines.” 

Prof. B. Hopkinson—" An Indicator for High Speed Engines.” 

Prof. B. Hopkinson and L. G. P. Thring—“ A New Form of 
Transmission Dynamometer.“ 

Prof. T. Hudson Beare—“The New Enginéering Laboratories, 
Edinburgh University, and their Equipment." 

Douglas Mackenzie —“ Waterproof Roads as a Solution of the 
Dust Problem." 

Prof. Ashcroft—‘‘ The Central Technical College Lecture Table 
Testing Machine.” 

C. E. Ashford—“ The Teaching of Mechanics by Experiment (with 
illustrations)." 


"As it Was in the Beginning," &e.—In Messrs. 
Hodgson's & Co.'s list of book sales last Wednesday, we noticed 
the following :— 

Britannia Languens: Or a Discourse of Trade (containing 
“ Instances of the Decay of our Exportations,” ''Excesses in our 
Foreign Importations,” &c.). By Philangus. Old calf. 1680. 


Cricket.—The annual cricket match between the Bexhill 
Corporation electricity works staff and the Town Hall staff, took 
place on Thursday last week. The former, of course, won by cigbt 
wickets, thanks to the excellent batting of Mr. W. T. Le Feuvre, 
the " chief " of the electricity department. Luncheon (about 41 
present), and a smoking concert, followed. 


Royal Naval Volunteer Reserve (London Division). 
—We have received a communication from the commanding officer 
of the above force, pointing out the advantages which arc offered to 
members of the electrical trades in joining same. Apurl from the 
interesting nature of the instruction imparted to ordinary members, 
men possessing the qualifications of, say, electrical engineer 
apprentices, switchboard, dynamo and motor attendants, men 
acquainted with the use of scarchlights and arc lamps generally, 
would find their spare time very pleasantly and profitably spent by 
becoming members. It appears that the Admiralty offers special 
facilities for the men to go atloat for a period of 14 and 28 days 
every year in the ships of the Reserve squadrons, during which 
time they receive the full pay of seaman ratings of the Royal Navy ; 
and the specialists mentioned above can draw as much as 38s. per 
week while serving iu their capacity as tradesmen on board. The 
headquarters are situated at Prince's Wharf, Commercial Road, 
Lambeth, where full particulars of the duties, &c., can be obtained 
on personal or written application. 


Our Canals.—It is proposed to hold a conference of 
Chamber of Commerce delegates at Birmingham on July 5th, to 
discuss the question of improving and extending our canal system. 


Society of Arts Conversazione.—The Council of the 
Society of Arts held a conversazione in the gardens of the Royal 
Botanic Society, Regent's Park, on Tuesday last, July 3rd. There 
was a large attendance, the weather being specially favourable for 
outdoor enjoyment. The programme included music by the hands 
of the Roval Artillery and Scots Guards, a concert, a rose show, 
and scenes from pastoral plays performed in the gardens by Mr. 
Patrick Kirwan’s Idyllic Players. The conservatory and the tropical 
house, with its Victoria Regia water lily, were open for inspection, 
and the grounds were effectively illuminated with Japanese lanterns 
and Vauxhall lamps. "x 


A New Manufacturers’ Association.— We have 
received a circular making a preliminary announcement concerning 
а new Manufacturers’ Association of Great Britain, which is being 
established. ‘The aim of the organisation is to be representative of 
manufacturing interests and to represent to the Government and 
the country the principles, aims and needs of manufacturers * to 
bring about closer relations between employers and employés; to 
deal with matters of legislation, taxation, rates, &c. ; to deal with 
matters of international interest, such as tariffs, trusts, &с. ; and 
some other matters. Among the members of the Provisional Com- 
mittee are, from electrical and kindred firms, Messrs. G. Byng, 
H. Hirst, E. Manville, W. C. Mountain, R. K. Morcom, and Sir 
Joseph Lawrence. Mr. G. Byng is also hon. treasurer. Mr. Ben Н. 
Morgan is secretary, and the offices arc at Queen Anne's Chambers, 
Westminster, S. W. 


i 


| | | 
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hutitation and Lecture Notes. — THE ASSOCIATION 
oy Evomremns-ry-Crancx.—Last Saturday the members of thia 

Asciation held their annual picnic at Box Hill, and a very repre- 

sentative assembly attended. The party was entertained at tho 

Rerford Bridge Hotel, and a most enjoyable day was spent. Various 

drives and rambles were arranged. 

[NSTITCTION oF CIVIL ENGINEERS.—The conversazione of the 
Institution of Civil Engineers was held as usual in the form of a 
double event, namely, on Wednesday and Thursday, June 26th 
and 27th, at the rooms of the Institution, 25, Great George Street, 
Westminster. Needless to say, the house was crowded, and many 
notable people were present, including Lord Kelvin, Sir Wm. H. 
White, Sir Jno. Wolfe-Barry, Mr. Ferranti, Sir A. B. W. Kennedy, 
and others. There was not this year the customary show of appa- 
ratus and models, but a lady lectured on some lantern slides of 
railway work in Assam to such good purpose that we could not get 
within earshot, and the small room with a cabin on the self- 
levelling principle was also too occupied for close inspection. For 
the rect, there was а band on the ground floor, pictures on the 
staircase and in the rooms, refreshments quite accessible in several 
places, and interesting company every where. 

Тнк JUNIOR INSTITUTION OF ENGINEERS. — For the Summer 
Meeting of this Institution this year, Manchester and district, with 
headquarters at Southport, has been selected. On Saturday, July 
lath, the members will be received at the Town Hall, Southport, 
by the ex-Mayor, Mr. Councillor Tronnson, and will inspect the 
Corporstion's gas and electricity estates and tramway depót. The 
Lord Mayor of Manchester will welcome them at the Town Hall, 
Manchester, on the following Monday, and visits will be paid to 
the Municipal Schocl of Technology, the works of the British 
Westinghouse Electric and Manufacturing Co., and the calico 
printing works of Messrs. S. Schwabe & Co. Ап excursion to 
Scarisbrick for a visit to the Hall takes place on Tuesday, and on 
Wednesday the National Gas Engine Works at Ashton-under-Lyne 
are to be inspected in the morning, and the Tudor Mill and Atlas 
Mill in the afternoon. "Thursday will be devoted to places of local 
aterest at Southport, and Friday the members visit Wigan for an 

inspection of a colliery, and a cloth weaving factory. In the even- 
ing the Institution’s Summer Dinner takes place at the Queen’s 
Hotel, Southport. 

P. & O. Barri-WALLAHS' SOCIETY.—A very successful and enjoy- 
abic summer outing of the P. & O. Batti-Wallahs' Society, in the 
farm of a garden party, took place at Hampton Wick on Saturday 
last, at the invitation of the president, Mr. L. M. Waterhouse, а 
large gathering of the members and their lady friends being pre- 
ært, The weather was everything to be desired, and the river was 
weil patronieed. Two motor-boats and other river craft were pro- 
vided for the use of the guests, the president’s new motor-boat 
eruiser, The Lady Kate, being very much in favour, and numerous 
trips жр and down the river were indulged in. Music, croquet and 
aber games were enjoyed. Arrangements were discussed for a 
woking concert later on in the year; practically all the members 
present expressed hopes of being able to attend. As there are still 
а large number of old P. & O. electricians (Batti-Wallahs) who have 
mot yet joined the society, the secretary will be pleased to hear 
from them at 20, Bucklersbury, E.C. 


Neale v. Electric & Ordnance Accessories €o.. Ltd.— 
Tus case came before the Court of Appeal, composed of the Master 
of the Rolls and Lord Justice Cozens-Hardy, on Tuesday, on the 
application of the defendants for security for costa of the plaintiff's 
appeal. 

The action was brought by the plaintiff, an infant, suing through 
kis father for personal injuries sustained by him while in defen: 
gants’ employ, which resulted in the plaintiff losing his arm. 
The trial took place at Birmingham before Mr. Justice Ridley and 
а сагу, and ended in verdict and judgment for the defendants, and 
pixmtiff had served notice of appeal. 

In the result, their I,ordships directed that £20 security should 
be given. 


Fatality.—On 29th ult. а man named Thomas Chatwin 
met his death at the Birmingham Corporation electric supply 
“taticn His body was found buried beneath 30 tons of coal. It 
s presumed that he lost his balance and fell down the shoot. 


Fer Belgian Electrical Students.—The Standurd 
recorde that Mr. Georges Montefiore-Levi, of 35, Rue de la Science, 
Ртсаве1з, formerly a member of the Belgian Senate, and President 
ef the Association of Engineers, widely known for his munificent 
ctarities in the foundation and endowment of the Li¢ge Electrical 
Iustifute, a native of Streatham, London, who died on April 24th last, 
t Erwselr, aged 74 years, left a sum of £12,000 to the Association of 

trical Engineers of the E.T.M. Institute, to be invested in 
Belgian Rentes, and applied as to :— 
“ Onc-half for the award of a prize every three years for the best 
crgginal work presented relating to scientific advancement and to 
in the technical application of electricity, in all its 
to the exclusion of works of vulgarisation or of mere 
‘ompilation during the triennial period; all such works presented 
tc be written or printed in French or English. The prize to be 
awarded by a jury of ten electrical engineers, of whom five are to be 
ginn and five ign. | 
ne half for the creation each year of bursaries of 150 fr. each 
to assist the scientific excursions of students of the supplementary 
year, fo be awarded to such students as shall apply for them in 
wur of merit provided that they shall have received not less 
"has two-thirds of full marks in both practical and viva voce 
“summations of the year, and the balance to be applied for 
эта гыр scholarships for the Montefiore Institution.” | 


Appointments Vacant, — Commercial anslatant for 
Battersea electricity department (£2 + commission); shift 
engineer for Battersca (E104); an assistant telegraph superin- 
tendent is wanted by the Bombay, Baroda and Central India 
Railway Co.; a principal electrical assistunt is wanted in the L.C.C. 
ongineer's department (£500); charge engineer for Ilford elco- 
tricity works (458.). 


— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Review posted as to their movements. 


Central Station Engineers, —On Thursday, June 2xth, 
at the Smethwick Power Station, and in the presence of the staff 
and workmen, Mr. J. T. H. Lecce, the chief assistant electrical 
engineer of the Birmingham and Midland Tramways, Ltd., was 
made the recipient of a silver salver and a mounted pipe, on the 
occasion of his marriage. The resident engineer (Mr. 8. A. Mahood), 
made the preseutation. 

Mr. A. P. MAcALISTER, chief assistant, was, at the expiration of 
his term as acting chief engineer at Battersea Electricity Works, 
presented on Saturday last with a framed illuminated address by 
the members of the staff as a token of their esteem and 
appreciation. Mr. MacAlister bas occupied the post during the past 
four months. The address was designed and executed by the 
draughtsman, Mr W. H. Healy. 

Mr. Woopman, electrical engineer to the Dover T.C., has had 
his salary increased by £50 per annum on his additional appoint- 
ment as advisory engineer in connection with the tramways. 

Mr. P. P. WREELWRIOHT, the Blackburn borough electrical 
engineer, was married on June 28th to Miss Coe, eldest daughter 
of the Rev. Gordon Coe, vicar of St. Matthew's, Blackburn. 

Mr. A. E. WILKINS, resident electrical engineer, Chepstow Electric 
Light and Power Co., has been appointed borough electrical engi- 
neer under the Corporation of Monmouth.: He leaves Chepstow 
early in August. 

Mr. WinrrtAM Н. TAYLOR, charge engineer at the Ilford elec- 
tricity works, has been appointed station superintendent at 
Walthamstow. The Walthamstow U. D. C. has also made the following 
appointments at the generating station: Mr. Ми тв, of Manchester, 
to be works foreman, at £2 15s. per week; Mr. NorLEY to be mains 
inspector, at £3 a week. 

Mr. H. L. Percy has resigned his post as deputy borough elec- 
trical and tramways engineer at Chesterfield to take up an appoint- 


, ment as assistant engineer with the Colombo Electric Tramways 


and Lighting Co. Mr. Percy sails from London on the 20th inst. 

The Govan T.C. have increased the salary of Mr. W. A. Legge, 
chief assistant engineer, by £20 per annum. 

Mr. J. ALLWwARD, senior shift engineer to the Islington electrical 
undertaking, was appointed in November last station superin- 
tendent on probation for six months, at a salary of £180 per annum. 
His appointment is now to be made permanent, and his salary to be 
raised to £200 per annum. 

One hundred and fifty-five applications were received for the 
recently-advertised position of mains superintendent and general 
engineering assistant at Ipswich. Mr. T. R. EDGE, mains superin- 
tendent at Doncaster, has been appointed. 

On 3rd inst. Mr. Н. RicHARDSON, the city electrical and tramways 
engineer, Dundee, was married to Miss Mary Elizabeth Thomson, 
daughter of Col. William Gordon Thomson, Taychreggan, West 
Ferry. Amongst the presents was a case of knives, along with a 
gold bangle for the bride, from the employés of the Electricity 
Department. 


General.—Mr. Н. W. Turner, after having completed 
a two years’ engagement at the works of the British Westinghouse 
Co. as engineer in charge of the winding and insulation division of 
the electrical engineering department, and also as superintendent 
of the winding and insulation department in the works, has asso- 
ciated himself with Mr. H. M. Hobart, cousulting engineer of 
Oswaldestre House, Norfolk Street, Strand, and will be engaged in 
advising with regard to manufacturing methods, machinery and 

shop organisation, not only as regards winding and insulation, but 
also as regards other departments of works manufacturing dynamo 
electrical machinery. Mr. Turner, in the course of an experience 
of over 20 years in responsible positions in British, Continental and 
American works (British Thomson-Houston and British Westing- 
house Co.'s 34 years, Union Elektricitiits Gesellschaft, Berlin, and 
Vienna, 11 years, Thomson-Houston Electric Co., of U.S.A., nine 
years) has diagnosed, reported and advised in hundreds of ques- 
tions arising not only in the manufacture, but also in the subsequent 
outside use of dynamo electrical machinery, and he now proposes 
to independently advise clients (both manufacturers and buyers) in 
these and related matters. We are asked to state that this arrange- 
ment will not interfere with Mr. Hobart’s regular consulting prac- 
tice, or with the giving of specialised advice on the design 
and standardisation of dynamo-electric machinery of all classes. 

Mr. Harry W. LarxG, manager and secretary of the Cambridge 
Motor Omnibus Co., Ltd., has been appointed manager to the 
Blackpool, St. Annes and Lytham Tramways Co., Ltd. Prior to 
holding the Cambridge position Mr. Laing was trafic manager of 
Paisley District Tramways Co. 

The Council of the Institution of Mechanical Engineers have 
appointed their President, Mr. Epwanp Р. MARTIN, as one of the 
representatives of that Institution upon the Main Committee of tlie 
Engineering Standards Committee in place of Mr. E. WIN pSOn 


RicRAnps, Past-President of the Institution of Mechanical Engi- 
d. 


£339,105, 


and earned in 1904.5 £16,531. They ha ost during 
neers, who has reti 9 past year £14,903 in revenue, owing to their ing with 
The Swedish Administration officially notify the &pRointment of investments that were revenue earning. Those at Poole and 
Mr. 8. A. A. DMAN, who has been directing the Telegraph Yarmouth they could not help, but the one at Durham they 
Department, to the Ministry. Mr. Sven LV DvId HERMAN Rypin With so as to limit their commitments. A larger number of their 
as been again nominated to undertake the work relinquished by investments—£1 438,000—had not earned any revenue. The to 
Mr. Lindman. investments amounted to £4,500,000, and Over 3 millions of them K 
The Governing Body of Battersea Polytechnic havc пона were carning on an average 43 per cent. As long as they we 
to the position of Head of the Department of Electrica Engi- crenting new undertakings, they must have some investments which 
neering Mr. A. W ASHTON, M Sc., of the University of Leeds were for a time unproductive The Improved position of 
Mr. Ashton is a Whitworth Exhibitioner an 1851 Exhibition Brush Co. was an illustration that many of them would do well in 
Scholar, and he Obtained his B Sc. in Electrical Engineering with the future, It was impossible for them to make a Valuation of 
Cnours at the Durham College of Science in 1898, afterwards their assets, as many of their Investments were hot quoted, д 
graduating M.Sc During the college vacations he worked in large undertaking like theirs depended upon a large number of 
different departments of Messrs, Siemens & Co., of Charlton, and small items. An Increased revenue of even ad per car-mile, meant an 
prior to his Appointment at Leeds wag for five years assistant to increased profit of £70,000. The associated companies worked 
the manager of the Helsby Cable Co. at Runcorn, where he also more than 15 per cent. of all the tramways and light railways in 
conducted evening classes in electrical and other engineering the United Kingdom, but their expenditure was only about 412.000 
subjects, per route mile, = EX ie bs £18 ы = as 
Д ‚ other com anies’ lines. ег lines were о inter- ur 
Obituary. — we regret to record the death of Mr ‚1 опа character, and although they worked 15 per cent, of the mileage, . 
Cassier (of Cassjer's Magazine), which occurred in the terrible rail- ey only got abont ll per cent. of the total passengers, 
Way disaster at Salisbury on Sunday mor ning. or only 668,000 per route-mile, compared with 977,000, but their 
working expenses were only £2,400 per route-mile, whereas the 
———— energy cost was £3,100. Considering the high rate of es 
they paid, the fares charged were extremely low, and the local 
authorities had set examples: which were very hard to com 
CITY NOTES. with. They raised wages very liberally, and lowered fares Without 
~ | Е much consideration. Looking back on their ten years working, he 
PT | 2 felt surprised at what they had done. He did not think motor 
‘British Electric Traction Co, buses would supersede well- established electric tramways, 
Tue tenth ordinary general meeting of this company was held оп although they might the horse omnibuses, They had, in con 
Friday last week at Winchester House, Old Broad Street Sir Charles junction with the Prush Co., organised a department for the many. 
ivers Wilson presidin acture of motor-’buses, go they could not regard them as а 
In moving the adoption of the report and accounts, the CHAIRMAN competitor. | 
referred to the decline in the dividend. There had, he said, been Мг. E. Garcke Seconded the motion. 
а reduction in the profits amounting to £38,063, and there were Mr. Tuckerr said he did not think the 3 per cent dividend had 
three causes which had led to that result. In the first place, their heen earned, and moved as an amendment that the report and 
Carnings were in excess of those of last year, but they had written “counts be adopted, but that the dividend should not be paid, 
off a much larger amount for depreciation this year—£:35,000 as Unless they opposed the financial policy of the board not 
against £11,500. 'Then they had brought forward into the year's could prevent the company being brought to disaster. They ought 
accounts only £14,996, as compared with 433,148 in the previong not to rely on paper profits to pay cash dividends, ‚ 
year, and they had also had to meet prior charges to the amount of Mr. Сворт observed that as а local authority he knew that the 
£17,411. esc Were in respect of additional capita] raised in Brighton Corporation had refused to allow the Company to have a 
the shape of debentures and preference shares. The amount terminus at Hove, and he thought the company Ought to hold its 
thus accounte for represented a per cent. dividend. and. i . 
There was one item about Which there appeared to be some mis- Mr. Lea бмттн said that While not agreeing with the tone of 
apprehension. It was an item of the management and general Mr Tuckett, he thought the Shareholders were equally responsible 
expenses, and appeared on the debit side of the Profit and loss because nothing had been Withheld from them, and they had 
account to the amount of £3,593. The tota] Management and approved of the policy of the directors, but he regretted at the 
general expenses amounted to £54,467, which was reduced by ваще time that 3 Рег cent. was being paid. They ought to stand 
£50,874. Of this £8 440 had been recovered from other companies shoulder to shoulder with the board, " 
and £38,542 already been debited to Profit and loss account, Mr. NICHOLSON remarked that for a company to keep on raising 
What it really meant was that by following a different method of 41% at л cost of 5 Per cent. and investing it in st ments which 
ook- keeping they might have made the management expenses did not realise Immediate dividends Was not sound finance, 
appear at 438,542 more, though in that сазе some of the profits Mr. Оконак HERRING, in supporting the board, sail that no one 
would have appeared as £38,343 larger. Really it made no knew better than. those who were outside what policy to follow, 
difference to the net result. One of the most interesting points was and if the board proposed a 3 Per cent. dividend and they had 
the steady reduction in expenses. In 1903 they amounted to faith in them, there Was по reason why they shonld not accept it 
£82,095, or 25 Per cent. of the gross profits; in 1904 they. were „Mr. Brarrawairg Justitied the policy of the board, and said that 
£61,436, or 20 per cent, of the profits, while for the past year they it they had been able to bring out their companies in the way 
were £54,467, or 17°2 per cent. of the gross profits, The company had they expected, they would have paid their dividends, They were 
not been doing so much Pioneer work, and would not be doing so as à matter of fact, in a better position that day to pay big divi- 
much for a time. There was au interesting tigure on the credit dends than ever they were before. Their C increase waa 
side of the profit and loss account, and that was the Profit ou the £110,000, and bv the end of the year it might be 4 20,000, and 
Bombay undertaking, In conjunction with the Brush Co. they £40,000 was a moderate estimate of the extra dividends they would 
for some years been negotiating for the Concessions and con- receive from associated companies, so why alter the policy of the 
tracts for that important undertaking. Very heavy responsibilities board. ey had £1,400,000 earning nothing, but that position 
had been involved, and it was at one time felt that the enterprise was gradually improving. They only wanted patience В 
might not be Ppccesstally established. The difficulties had been ‚ле CHAIRMAN, in reply, said tbat if they did not receive the 
overcome, and they now had & company with a capital of close on dividend it would make the financial position of the company more 
а million and a half to carcy on the work of reconstructing the easier. He proposed to write down the Securities, as they were 
lines for electric traction, &c., and also for the purpose of supplying —— over-valued at Present on their booka, and to that extent they had 
mbay with light and ower. They have now recovered the been using the money which had been set aside to reserve, received 
whole of their expenses an had made a substanti Profit amount- from the Premiums on the capita] issue, which would using it 
Ing to £154,344. which was taken in shares. They had thought it Properly for a capital purpose. . 
prudent to hold one half of these profits in reserve to be dealt Mr. Ganckz, in reply to Mr, NICHOLSON, said that as a result of 
with as assets credited the amount of the current year, Pic аки о. adopted two a ago, their liabilities in regard 
They regarded the shares thus acquired as very valuable because 9 commitments were very much less, < 
the 1 mbay Co. possessed a long tenure of its 9 Durin The amendment, which had been seconded by Mr. Soromon , 
the last two years they had felt it to be their duty to largely reduce was then put to the meeting and lost, and the report waa 
their capital commitments, and they had given пр 8 certain number adopted. 
of large schemes to which they were not already committed. The TU 
result was that thoir promotion profits were less, but their financial 
position was stronger, and they would e advantage of oppor- | | J. G. White & Со, | 
tunities to procure lucrative business in the near future, They THE sixth annual meeting of the sharcholders of this company was 
vere at present earning sufficient to pay the debenture interest, and held on "Thursday or last week at the oflices, 22 A, College IIill, 
the dividend on the preference shares Out of their staple profits Cannon Street, Lord Arthur Butler presiding, in the absence of the. 
he debenture Interest and the preference dividend took u chairman, Mr. J. G. hite. 
292,000 and 2970,00 BOR ely. They received in dividends In proposing the adoption of the report, the CHAIRMAN said that 
from investments £143,600, and interest earned £21,800, While in Mr. White was prevented from attending the meeting by important 
Profits earned in working directly they took £9,000, making alto- business, which had detained him in the United States. t gave 
gether a tota] of £174,400. е dividend on the ordinary sbares him (Lord Arthur Butler) pleasure ty meet the shareholders and to 
was, therefore, in the шат dependent on the increasing yield on be able to give them à favourable report as to the Position of the 
their investments, supplemented by their Promotion profits. Their Company's business. The report and accounts spoke for themselves 
wnvestments amounted to £3,105,846, Producing a return of and there wag very little that he could add which would be of 
£143,652, an average Of 45 per cent. There was a reduction in the Interest. The works which the company were Ing out con- 
vield as Compared with last year, but until this year there tinued to progress satisfactorily, and Negotiations for rocuring new 
had been iu Steady Increase, The Investments had also been usiness were Progressing favourab] It was true that the field for 
increased, These, sold at A profit, represented а cost of work in the United Kingdom might be 
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moment, due to competition and other causes, but on the other 
hand, the company’s business had expanded to a marked degree in 
connection with foreign contracts, and they would see from the 
report that they were represented in a good many parts of the 
world. Generally, he might say that he looked forward with con- 
fidence to future progress, and judging from the present aspect 
of affairs, they bad every reason to hope that the company's opera- 
tions during the present year would be as successful as during the past 
усаг To return to the accounts, there was possibly one item, viz., 
that of investments“ to which he might briefly allude. It might have 
occurred to them that the amount was somewhat large for a com- 
pany of this nature, and in explanation he might say that the first 
item, Waring White Building Co., Ltd., £25,000,” was only 
another method of carrying on the building construction business 
which, in the ordinary course, would have been carried out by a 
department of that company. The Waring White Building Co. 
had since its inception carried out contracts aggregating over half a 
million pounds, with success, and now had work in hand amounting 
to upwards of £800,000. Its prospects were decidedly favourable, 
and the investment should prove a valuable asset in the future. 
The other securities represented to a large extent shares in sound 
undertakings which had been acquired in connection with the 
сытуіпр out of works, and these were shown on the balance-sheet 
at з figure less than could be secured if the shares were sold at their 
current values. - 

Mr. W. C. Burton seconded the motion, and the report was 
adopted. 


„e ——— —— — — A а ааа 


The Indian Electric Supply and Traction Co. 


THE ordinary general meeting of this company was held at Win- 
ehester House, E.C.,on Friday of last week, Sir Walter R. Law- 
rence presiding. 

Tbe CHAIRMAN, in moving the adoption of the report, said that 
owing to unforeseen circumstances the[reconstruction of their lines 
had not been able to be commenced as they expected in March 


last, but notwithstanding the ill-health of sgme of their staff the 


contractors were confident that the work would be completed by 
November 3Oth next. 'Fheir consumers would be able to have 
their electric fans at an early date, but he thougbt it was better 
that they should have a careful installation than a hasty and 
partial electric supply. A member of their firm, Mr. Shakespeare, 
was with them that day, and he had told the board that in Cawn- 

re their future prospects were very bright, many of the house- 

ders and one or two mills being almost certain at a near date to 
take electric light and power from them. He (the chairman) had 
recently had an opportuuity of visiting their works at Cawnpore. 
Tue route which would be followed in the laying of their new lines 
was n0 doubt in the most crowded centres of Cawnpore. Their 
local agente had secured for them most excellent sites for their 
new generating station and car-sheds. Everything that he had 
есеп had given him grat ification, and he was sure that under the 
management of their future enginecr, Mr. Atkinson, their prospects 
would even be better. | 

Mr. J. В. Stone seconded the motion. 

Mr. SHaKESPEARE said it was rather difficult to give any state- 
ment as to what were the prospects of the company. The popu- 
lation of Cawnpore were somewhat uneducated as to tramways, 
and it would take some time before the service would be used to 
it» full capacity. The route ran through the whole of the city, and 
he thought that within those limits they would get all the traffic 
possible. They had in their minds one or two new schemes, but for 
the present they had decided to leave them until a more favourable 
time. With regard to their private supply, they had a large 
demand from householders, and there were several new Goverir 
ment offices being erected, and he thought they might consider 
tiat practically they would supply them apd all the well-to-do 
householders. The factories, he thought, would all use their 
electric current for driving minor machines. He did not 
think that at first there would be a demand for the current to 
drive major machines, but they might do so in the future. The 
three railway yards all ad joined one another, and they were making 
arrangemente for lighting them, but he could say nothing definite 
as the question of rates, &c., was still under consideration, but per- 
sonally he thought the railway companies would take their current 
from them for lighting, and possibly for some of the pumping 
engines, They were entering into negotiations for the lighting’ of 
the streets, but as the city was not in a very strong financial posi- 
tion he did not think that would come about yet; however, the city 
had decided upon lighting two of the main streets, which would 
soon be pnt in hand. i 

The report was adopted. . 


* 


United River Plate Telephone Co. 


Tug directors’ report states that the gross receipts in sterling for 
the vear ended March 31st in the River Plate were £181,085, as 
against £151,085 for last year. Deducting debenture interest, 
dividend on preference shares, and interim dividend on ordinary 
-haree, and adding interest on investments, transfer fees, &., there 
remains a profit of £49,455, to which must be added £2,591 brought 
forward from the previous year, making an available balance of 
“A077. After putting aside £15,000 for renewal of plant and 
Uzasferring the sum of £15,000 to the reserve fund, the directors 
recommend that a final dividend of 5 per cent. be paid upon the 
erdipary share capital of the company, making, with the interim 


dividend paid December 30th last, a return of 8 per cent. for the 
year, free of income-tax, and that the balance of £2,077 be carried 
forward. During the year the cost of living in Argentina has 
steadily increased, and in consequence of this and of the scarcity 
of labour in certain departments considerable advances in wages 
bave taken place. As anticipated last усаг, the continuous increase 
in the business of the company has necessitated further capital 
expenditure, and to weet this it is intended to make an immediate 


issue of £100,000 in ordinary shares, which will be offered to the 


ordinary shareholders at par. 
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Chili Telephone Co. 


THE directors’ report for the year ended March 31st, 1906, states 
that the aggregate number of subscribers at all centres at the end 
of the year was 7,270, or a gain of 996. The gross revenue iu Chili 
in 1905-6 was $1,090,569, an increase of 3111,823. ‘The expenditure 
was 8501, 032, an increase of 355,592. The net income was 8589, 536, 
an increase of $55,930. The balance to the credit of the revenue 
account, including £2,467 brought from the previous year, 
was £36,372, of which £16,119 has been carried to reserve. An 
interim dividend of 3s. per share, free of income-tax, was paid on 
January l5th last, and the directors now recommend a final dividend 
of 58. per share, free of income-tax, leaving a balance of £2,653 to 
be carried forward. The total mileage is 12,373 miles, an increase 
of 1,613 miles. 


Stock Exchange Notices.—<Applications: have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— 

Canadian General Electric Co.—London certificates for 11,000 shares of $100 
each, fully paid. 

Electrical Development Co. of Ontario. 2, 500.000 first mortgage sinking 
fund 5 per cent. gold bonds of $500 each, Nos. 10,751 to 15,700. 

And to allow the following to be quoted in the offlcial list: - 


Canadian General Electric Co.---36,000 shares of 3100 each, fully paid. 

Montreal Water and Power Co.— £270,000 first mortgage 4 per cent. prior 
lien gold bonds of £100 each, Nos. 1 to 2,700 (registered). (Renewed appli- 
cation.) 


Eastern Extension Telegraph Co.—The directors 
have declared an interim dividend for the quarter ended March 31st 
last of 2s. 6d. per share. 


British Automatic Telephone Co.—This company 
held its statutory meeting recently, Mr. R. C. Richards presiding. 


Greenwood &  Batley, — Mr. Arthur Greenwood 
presided at the annual meeting held at Westminster last Saturday. 
He said that there had been a falling off in the sales of upwards of 
£70,000, as compared with the previous year. A little more than 
а year ago there was a reported boom in the engineering trade. 
That certainly applied to the shipbuilding trade, but it had not 
vet extended to the engineering trades generally, except so far as 
to cause a very large advance in the prices of raw material. which 
had increased out of all proportion to the selling value of 
engineers’ products. Their electrical plant was now fully at work. 
The progress of the De Laval Steam Turbine Co. continued, and 


. the company was in a position to make larger turbines than 


formerly. Their new multiple steam turbines now under con- 
struction were of 1,500 н.р., aud the directors looked forward to a 
growing trade in this direction. The report was adopted. 


Telegraph Construction and Maintenance Co.— 


The directors have declared an interim dividend of 12s. per share. 


Electric and General Investment Co.— Warrants 
for the dividends recommended in the report have leen duly 
posted. ‘The meeting was held on Wednesday. 


Calcutta Electric Supply Corporation. — The 
number of units delivered to’ consumers duriny the four weeks 
ended May 25th, 1906, were 538,767, compared with 369,487 units 
in the corresponding four weeks of the preceding year. 


City of London Electric Lighting Co.— Warrants 
in payment of a half-year’s interest to June 30th, 1906, on the 
company’s £400,000 5 per cent. first and £300,000 44 per cent. 
second debenture stocks, have been duly posted. 


Globe Telegraph and Trust Co.— The directors have 


declared a quarterly interim dividend of 2s. per share. 


Electrical Power Stórage Co.—A dividend of t per 
cent. on the ordinary shares for the year ended May 31st is recom- 
mended. ; This is at the sime rate as for last year. 


Prospectus.—Highlands and Lowlands Para Rubber 
Co.— This company has been inviting subscriptions for 63,546 shares 
of £1 each. The company is to purchase rubber estates and lands 
in the Federated Malay States totalling 14,009 acres, of which 
1,958 acres arc at present planted with rubber. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock y Business done 
or Dividends for the last Оо een ended Rise + 
cx four years. July 3rd, July 3rd, Fall — 
| 1902. 108. . | 1906. A m Highest Lowest. 
Telegraph Co.'s shares, Nos. 1 to 25,000 Nil uae — oo | o 
Do. do. 6 96 Debs., Nos. 1 to 1,960 Red. Nil 5275 50 — E5 xd Kun . 
Anglo-American Telegraph .. ... .. .. 61s. 8 - 67. 66 66 | — 
Do. do. do, 6 % Pret. ce e 6% 6% 1124—11: 1134 | 112 
Do. do. do. De ee ee 98. 4% — 28 25 a 23 —1 
Anglo-Portaguese Tel., 5% Mort. Deb. Stock Red. a $i 101 —108 102 102i А 
Chili Telephone, Nos. 1 to 44,000 ee ee ee 143 8 % 75 — Bà e ud * 
Cornmercial Cable Sting. 600 year 4 % Deb. Bk. Red. 4 9 4 97 — 99 ха! 98) 971 . 
Cube Tel ee ee ee ee ee ee 10 Xo Б 9 ee ee . 
Do. 10 % Pref. oe oe oe Sé § y ^ 10 17 — 18 oe oe oe 
Direct Spanish Telegraph, Ord. T Саъ ав 4% 4 T T ee 
Do. do. » Cum. Pref, 59 i 10 P. T. "E. e oe 
ә Debs. ee ee * zx x е ыы 
реса Union кшм Ое ee Deb. 1 ee е9 8 p 4 1 105 а 151 157 . 
Direct в India e Reg. e 1 А у 4 == x ee ee eo 
Eastern Telegraph, Ord Seel ps nm n T * 7 142 —145 144 148 . 
Do. Pref, Stock . 3 BAY, 84 90 — 92 91 904 
4 Mort. Deb. Stock Red. е 4 y O 4 107 —100 107 oe oe 
Eastern Extension, Australasia, and China Tele 1% 1 14 — 14 14 145 T 
Do. 4 % Deb. Stock ee ee ee 4 "b 4 1 —107 1 ee ee 
East & B. Afric. Tol., 4% Mt. Db., 1 to 8,000, red. 1909 4 ч 4 & 100 —102 ee 
Do. 4 96 Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 4% 4 100 —102 T T 
Globe Telegraph and Trust ee eo ec ee 649 5 65 103 — 114 Пу, 104 
Do. do. 6 M Pref. we cas 6 X% 6 l4g— 144 144 | 144 . 
iE E hac 22 Cable 3% In Mort.) ia ks peus MM mea U 
[] 53 ort. ( one 1 v 
Debs., within Nos. 1 to 1,900, Red. 4% 44% Tas бан 
Indo- Telegraph con s "e 10% 13 96 57 — 59 58$ 
Marconi's Wireless Telegraph .. ., .. .. i Nil i Nil li— 18 je 
Monte Video Telephone Co., Ltd. Ord. .. a 1 B 8 4 "s — 1 
Do. do. do. b 96 Prof. ee 1 b b b ee -— 14 е ое 
National Telephone, Pref. Stock .. ...  ..| 100 6 6 6 6 110 —112 1107 108 - 
Do. 0. Def. Stock ; © | 100 43 5 5 5 1063 ~1€84 1С8 106 — $ 
Do. do. 6 Cum. 18% Pref. ee ee 10 6 6 6 6 12 — 14 ee ee eo 
Do. do. 6 % Oum. 2nd Pref. 10 6 6 6 6 10 — 14 
Do. do. 6 9% Non-cum. 8га P., 1 to 950,000 b b b 5 б b5à— 52 T .. 
Do. do. 83 ; Red. | Stock | 84 83 84 83 Q6 — 98 xd d д 
Oriental Tele: a Efes. T. TTL 007; Пу paid 00 |6 A н ng 117 muc. 26/194 P 
en . an 20. to 1 5804 fa pai 1 64 үн ee 
Do. do. do. 69 Oum. Prein 1 | 6 6 6 6 1+— ly s D es 
Do. do. do. . 496 Red. Deb: Btock 100 ee eo ee 4 % 97 = 99 xd ee ee 
Pacific & European Tel., 4% Guar. Debs., 1 to 1,000 | 100 4 4 4 t 93 —1(2 xd e ss a 
Reuter's ee ee ee ө» ee ee ee 8 b 5 6 5 71— 7i 7à ee ө 
Telephone Со. of Egypt, 44 Y Deb. Red. .» | 100 vá ks RUM 43 101 —104 xd oy i se 
Submarine Cables Trust oe 2 Ge .. | Cert. 6 6 6 в 127 —130 E 
United River Plate Telephone ae is T 5 1 8 8 8 N. т— 7 
Do. 5% . Pref., Nos. 1 to 40,000 6 5 5 5 5 fi— 65 ха .. e e 
Do. do. 5 Debe. ee ee ee - EE Btock b 6 6 5 & 1C8 —111 xd oe ә ө ee 
West African Telegraph, Shares si s x 10 2 4 4% — 10 xd i ‘a aca 
W. Coast of America, 1 to 80,000 & 58,001 to 58,008 2 N N il Nil — 4 13/- n T 
Do. 49 Debe., 1 to 1,500 .by Braz. Sub. Tel. | 100 4 4 4 4 99 — 102 xd rn ВА s 
Western Telegraph, Ltd., Nos. 1 to 207,980 m 10 | 1 7 7 5 143 — 143 xd 145; 143 oe 
Do. o. 5 96 Debs. 2nd series, 1906 | 100 5 5 5 5 101 —108 xd 95 bé 82 
Do. do. 4% Deb. Stock Red. .. 100 4 4 4 4% 102 —105 xd 1027 T oe 
West India and Panama T h .. s "^ 10 i i ix s | oe 2e 
E Do. do. 6% Cum. lst f. 5» we 10 74. N oR % 7 6— 7 КА - es 
Do. do. 69% Cum. nd Pref. ғә oe 10 i N N Nil 4 53 44- 5 se n 
PC Do. do. 6 % Debs., Nos. 1 to 1,800 ee | 100 5 96 5% | 5% 5% | 101 —104 99 —102 xd se E 
\ 
* Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | ; | | 
: Anglo-Argentine Trams, 260,008 to 007 .. T b об wi 8 8% 6H 7 013— Th 13 6 — i 
Do. Prets., 1 to 960,007 Б ve 5 5 Б} | Im Е | — 6x 514 A. | 
| : ent, 6 % Deb. Stock, 1888 | 100 — 8 6 6 140 —148 158 —141 xd : | " 
E. Trams., 5 % lat Mort. Deb. Stock .. | 100 2 [6 5 5 104 —108 102 —1C4 xd | is | 
Babcock & Wilcox, 1 to Y E ii 1 - 11 90 20 81— 4 ) 34— 4 | 78/14 76/3 : 
. ão. Pref., 1 to 100,000 .. 1 <a 6 6 6 1 1 14— 1 i е КЕ ; 
British Aluminium, »2,001 to 40,000 T 5 | "n sis 7 7 24— 2 34— 4 78/13 | 77/6 +14 | 
„ Ж-Н ККА а ШЕЕ 
Do. do. 4 i g Certs. oe 6 ee ee 4 & 4 4 = 4 — 4 e. i b ee 
Do. 5 96 Pref. Ord. Stock T ee T 100 А 5 5 5 96 167 —110 107 —110 10 es 
Do. 5 4, Cum. Perp. Pref. Stock ..  .. | 100 B 5 6 6 107 —110 107 —110 a i 
Do. 1% Mort. Debs., 1 to 6,250 ee ee 40 ee 103 —1C5 108 —1C5 0 ee 
| Do. Vancouver Power Debs., 1 to 2,900 | 100 46 108 —106 108 —1C6 T y 
British Eleotric Traction > Sa es T 10 8 6 6 8% 5— 6 53— 6 t FW + i 
| Do. до. 6 Cum. Pref. ee eo 10 6 6 6 6 § 83— 9 gens Н 8i t 
' Do. do. 6 % Pe Deb. Stock .. | Stock 5 5 6 б 109 —113 109 —113 112 110 P 
De. do. 96 2nd Deb. Stock Red. | 100 Р vs 44 43 y2 — 95 10 — 93 91 90 , —2 
British Insulated and He Cables - T б 10 8 8 8 64— 63— 7 e: s 
Do. do. 6% Pref. .. . 5 6 6 6 6 bj— 62 6 - | 
Do. do. 4$ % 1st Mort. Deb. . 100 44 4 104 —167 102 —1С5 xd 25 T 
British N Ist Mort. Debs 100 é 96 — 98 96 — 98 T ә x 
J:t, v , lt NI %e 11— 12 u- à | es | . | a 
Do. do. 496 Mort. Deb. Вюск . 100 4 4 4% RO — 85 | 77 — ЕЗ xd GK т і... 
ett, Lindley & Co., e e ee ee £1 Nil N N ee dt i H ee e ce 
ч Do. do, Pref. .. £1 Nil Nil Nil is 1 to 15, | 10570 1 78 EM э "ө 
Brush Electrical Engineering, Ord., 1 to 105,781 .. 9 Nil | Nil Nil | 94% — — fo od | $ 
Do. Non-cum. 6 E 9 6 6 6 6% 1 2 | 1 2 cee Ў is 
Do. 4 & Бет. b. Stock . Stock Ъ 97 — 99 97 — 99 | i | is 
Pe . 2nd Deb. Btock Btock 4 2 84 — £6 | 82 81 xd | oe ee 
Buenos Ayres & Belgrano, 1 to 100,000 .. .. 5 8 4 8 % | Byk— 51 | S&— 8, | 676 .. 
: * A" 6 % Cum. Pref., 1 to 40,000] 5 8 6 6 — — 513 | —à 
“B” do. 1 to 27,500 se 5 . 6 6 | 6% b — 54 5 — b nx и о a 
Do. b Deb. k . о ee e 100 5 5 5 % 106 —108 104 —1(6 xd | ee $e 
Do. 5 % 2nd Deb. Stock 85 . 100 $e 5 b 5 96 103 —106 101 —104 xd t M 
Calcutta Trams., 1 to 106,000 .. .. .. .. b T 6 8 8% 9 81— 8 88 — } 
. 105,001 to 187,610 ., T E b i2 ae е 8 а 8 — xd oe .. 
° 4 % 1st Deb. Btock ee ee 100 . 4 4 105 —10 108 —]16€5 xd 1014 | ee 
Callender’s Cable Construction shares ee oe b 15 1 104 — 114 104 — 11 | joe 
Do. Go. 5% Cum. Pref. .. ... 6 5 5 6 5 6 h2— 5Аха | ЭР? 
Do. do. 44% ist Mort. Deb. Stock Red. | Stock | 4j 44 43 44 109 —111 107 —109 xd с iv 
Cape E. Trams., 1 to 491,223 .. is ЖА > 1 А 15 10 5 94 — 2 4— c " 
Castner-Kellner Alkali, 1 to 450,000 .. .. .. 1 е, 4 4 6% Id— 14 b. 1 22/3 : [ 
„ Do. до. 44 9% lst Mort, Deb. Stock | 100 5 à 4h 44% 97 —102 97 —102 10} | 100 
Central London Railway, Ord. Stock e — | Stock 4 4 4 4 85 — 87 &5 — 87 8056 854 
Do. do. 4% Pref. Stook Stock 4 4 4 4 bo —101 99 —101 ee сЕ id l 
Ону and Booth London Railwa it mock ay 2 à he | 4 — 42 10 — 117 40 
ee ee ee — ==, 41 412 40 —1 
roma 2 On E IM. MOT le be P6 8 b ^d ee lá— 2 113— 115 3 m — M 
| osor #100, and 901 tollo of % Bed, | | + | 6% | 5% |6% | 5% | 996—909 м — d ө — 
period of nine months. — t Quotasions on Liverpool Stock Exchange, Unless otherwise stated all shares are fully paid, 1 Interim dividends, __ 
§ And bonus of 10s, ч brom Manoboner bare List. н : 
Qomtimued om mext page; 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —( continued ). 


a «= - 


Closi Closing Business done ne tC 
Present NAME, "ок Dividends for the Quotations Quotations week ended 
M Bhare. last four years. June 27th. July 3rd. July Sra, 1906. Fal — 
! 
+ | 1902. | 1908. | 1904. 1908. Highest|Lowest. L 

260,000 Dick, Kerr & Co., 1 to 260,000 ee ee ee ee 1 ee | ee 0 ee 1— 14 11— „ж еэ E 

805,000 0 do. 6 % Cum. Pref., 1 to 805,000 ee 1 ee ma 6 1 s E 1 mE C6 d ee =? 

994,150 Do. do. 4% 96 Deb. Stock ee ee 100 ee 8 42 104 —107 108 —1 x ee ee m 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 i 6 6 1 14 181— 142 T - : 4 
50,987 Do. 6 % Pref. between. and 60,000 10 vs 6 6 6 145— 1 14 — 15 3 B — 4 

98 го, 4 еж. "s Debs. ee 180 ee 4 4 | A 15 100 ie se ee — 

500, 000 А Deb. Stock ..| 100 E sj Ф 84% 95 — 100 95 — md ee TS 
99,261 Edison & Swan Utd., “А” ahrs., £8 på., 1 $0 99,961 5 Nil il pj) nH 1? 11— 18 {4h —À — 
11,189 Do, A" shares, 01—017,19 ?. 5 | Nil | Nil ТИР %— 8 3 akt . B 

844,028; ро: 4% Deb. Stock Red. .. 100 4 4% | 4 5 7 B6 — 88 ko — B xe e. zm e 

100,000; » 6 96 Ind Deb. Stock Prov. Certs. all pa. 100 б 6 5 5 90 — 96 90 — 96 — és 

112,100 Елес € Construction 1 to 112, 10 9 6 4 js 2— È B— Ё ee | 
81,890 Do. йо. 1% Cum. Pret., 1 to 81,290 3 1 1 1 ee 2 т" 94 2 рны 24 oe ee 

900,000 Do. 4% кер. 1st Mort. Deb. Sk. | Btock | 4 4 4 4% EX — 91. 89 — 91 ah es Р 
25,000 | General тесш Со. (1900), 6 = Pret. ..| 10 b 6 6 yi vi— di 9 — *àxd oe z . th 

200,000 Do. 4 rt. Deb. Stock | 4 4 4% 4 д 93 — 97 93 — К 
78,000 Gt. а Clty Rall Pret. Ord. 4 O 1 10 78,000 10 re 8 4 4 8:— 4} PA— 4 : — i А 
96,000 | Greenwood & Batley 7 9% Cum. Pref. "X 10 А 1% 1 7 102— 11} 1 11} Я E a 
80,000 Do. do. 6 & Mort. Debs. ... | 100 Si, 5% | Б 5 100 —101 100 —101 . 2 = 

or cos Henley’ LM (W. T.), Telegraph "x n. m x : 20 4 ? 4 9 2 13 — 13 12 — 18 à : 

, do. ee 
41,978 А А tock | Stock 107 —103 107 —109 108} 107 . : 

108,022 bis 8 2 on. : Deb. M ee ee ae oe ee е 107 — 10 107 —100 11 ee AS 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 | 10 1 5 10% 17 — 18 17 — 18 xd 1713 171 is = 
87,500 [Liverpool Overbead Railway, Ord. ie 10 là 1à 1} Nil là— 11 14— 1} Se Sie i 
10,000 Do. do. Pref. £10 paid .. 10 b 6 6 5 — 5 4 — > ss ia 

600,070 Londén United Trams (1901), 1 to БО,007 .. .. 10 és 8 6 8 8 — 84 8— 8 >» E x 

899,980 Do. do. 60,008 to 100,000 (£0 paid) .. 10 P 8% | 6 8 4— 6 1— 5 vs ae 

125,000 Do. do. 6% Cum. Pref., 1 to 125,000 .. | 10 e 5 $ b 5 PÀ— 93 7j— 8ixd 8 

1,881,000 Do. do. 4% Ist Mort. Deb. Stock ..| 100 ae 4 4 ‹ 4 96 — 99 94 — 97 xd 95g 95i р 
90000 Metropolitan кесше Таше Пе: eer. “ae І i a ard : i — 1 s 25 
?, . um e e ee ee ma ee 
850,000 Do. aay Deb. Stock Red. 100 es 44% 44 102 —104 100 —102 xd , - 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 5 te i 6% | 6 ^i— 48 44— bk .. . 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 60,001 to 54,500 | 10 . | 6 5% | 4% 7— 8 7— 8 » 
24,500 | Do. 5% Cum. Pref. 1 to 90,000 & 40,001 to 44,500 | 10 s3 5 5 Ae 11—. fy i= MI e. = 

245,000 Do. % Deb. Btock .. ea ..| 100 ә 43 44 43 10) —103 100 — 108 9 ais 
87,850 Telegraph 3 and Maintenance 12 90 $ 90 Фф 15 fb 96 — 84 Bi — 84 ks «s $e 

150,000! 4 % Deb. Вав., 1 to 1,600 Red. 1909 | 100 | 4 4 4 4% | 102 —104 160 —102 xd а И з 

8,599,200 Undergd. E. R., Lon., b 96 Profit Bhar. B. Nts. ae oe ee е • b b 96 94 x 96 94 — 96 ee ae 

640,000 | Waterloo & City Railway, Ord. Stock ,.| 100 8405 & 84 n 100 —103 100 —103 i ae 
66,666 | Willans & Robinson, 1 to 80,000 & Pr fe 116, 666 5 84 8 Nil il 1 a 1 ji эз — 

246,806 Do. 4% 1st Mort. Deb. Stock Vie T 100 i 4 4% 4% 78 — 83 78 — 83 «s T oe 

ELECTRICITY SUPPLY COMPANIES. 
| i ! | 9 
14,000 Bromle (Kent) E.L. & P., 1 to 14,000 ee | b |. 6 4 $ kz — 58 | Fà— ER е we ee 
60,000 Do. do. 44 96 183. deb. stook .. | 100 43 4 ma 101 —104 | 101 —104 | j à , 
29,877 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 | 6 X 10 10 10 B 9 | 8 — 9 8; тё 
10,628 Do. do. 7% Cum. Pref. | 6 7 7 7 7 71— 8i | — 8 m 
800,000 | Central Electric Bupply 4 * Guar. Deb. Stock | 100 4 4 & 4 10) —103 100 —1C3 * 
80,000 | Charing Cross and Birand Electricity WSOP ш Б 1 8 | 8 5 i= b i^ | "9 |... ss _ 
L) 0 O. о. I - ee eo 
" s Cum. 4 Si 4 37 — 4ixd, .. ВЕ н = 
am| а ikom] POE e |B et) oie co 

420,000 Do. 4 % Deb. Btock Red. ..! 100 4 4 4 4 9) —102 xd 9 = 1: ins А 
44,486 | Chelsea Electricity B Bupply Ord. e| 6 4 4 6 6 hi— 5 1 à à 515 oe 
70,506 City of London Elec. Lighting, Ord. 40, 001—110, 508 10 5 6 6 6 104— 111 103— 113 11 10} a 
40,000 Do. 6 % Cum. Pret., 1 to 40,000 .. 10 | 6 6 6 6 12 — 18 | 12 — 18 2 i: 2 

400,0001 Do. 6% Db. Stk., Borip. (188. at 115) all pd. ke 5 6 6 b 198 —196 121 —124 xd as vs 

800,000 Do. 44 96 2nd Db. Stk., Prov. Crts., all pd. 100 4 43 ae 43 100 —108 99 —1602 xd is е $^ 
50,000 Do. b Pret. ee 6 5 5 % 5 5 Y 5 те * 8 ee oe — 
40,000 а London. Electric ун ing, Ord. 1—40,000 10 4 4 44 5 2 8— 9 8— 9 N sa 
80,000 do. Pref., 40,001 —60,000 10 6 6 6 6 111 12i 11 124 1135 iS 

400,0001 Do. do. aan tock Ке 4 d d 109 —112 107 —110 xd » s 

400,000 Do. do. 200 "Deb. Btock . Btock 44% 101 —103 101 —104 x +4 i 
80,000 | Edmundson's Electric Corporation, Ord. ee we 5 1 1 1 5 96$ im 4i imm 4i s% 8 i 
80,000 А до. 6 % Cum. Pref. Ma 6 6 6 6% — 5 — 6 ©» NS s 

820,000 do. 44 96 1st Mort Deb. Stk | 100 43 8 Hi 108 —106 108 —106 m К? А 
10,000 Folkestone, 1 to 10,000 . se б» 5 ев 54— 5i bà— Б s 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ee ee b ee • ee b 5 — 5 — ee ee * 
76,000 Do. % 1st. Deb. Btock oe ee ee 100 ee $$ 101 —104 101 —104 e ee 
18,000 | Hove, 1 to 18, аа sè ss vs 6 zà 9 8 — 93 71— ei 8.0 — i 
10, 000 Do. New (£6 108. paid) ee ee eo ee £8 ee 9 7 z 7 1 S 74 ыы эге 
87,809 Do. 4% Deb. Stoc RS TN m .. | 100 E 4 4 4% {8 —10t 96 — 99 Vs ; —9 

7,800 Do. 43 96 Deb. Stock ee ee 100 oe z tå 43 eH — 101 96 — 99 ae . —2 
21,000 Kensington and Knightsbridge Electric Ord. s 6 10 12 10 10 — ll 10 — 11 2% Ss T 
90,000 Do. do. do. Deben. Stk. | Stock | 4 4 4 4 98 —101 98 —101 " z e 

111,000 ; London Electric Supply босс айан: imited, Ord. 8 Ni B 4 2 — 51 2 — 43/9 -— 25 
60,000 Do. do. do. 6 % Pref. 5 6 6 6 6 5 — 5 — i xe ae 

874,895 Do. do. 4 96 1st Mort. Deb. Btk. Red. | Btock | 4 4 4 4 97 —100 xd 96 — $9 4% Soy —1 

200,000 Metropolitan Electric Supply, 1 to 100,000 . g 10 10 8 — 9 Sj vt s ak +1 
76,121 Do, % Cum. Pref. 1i—n ‚106, 23 pa. 6 4 4 4 68— 5 52— 54 xd + s M 

220,000; Do. lst Mort. Deben. Stock — .. «s 4 110 —114 169 —118 ха 100 " 

950,000 Do. Mort. Deben. Stock Redem. Btock 4 95 — 97 | 94 === 96 xd oe ee ee 

250,000 | Midland Electric Corporation, 44 & 1st mo Deb. 100 4 % 100 —108 98 —101 xd is i p 
76,000 | Newcastle-on-T yne, 1 to 75,000 vs б ase 8 8 8% 77— 88 77— is T n 
15,000 Do. 56 % Pref., 1 to 76,000 . M: b n 6 5% 5 96 — 64 5 — | | Eo 5 Ae PN 
10,852 ! Notting Hill Electric Lighting es 10 6 $ 6 1 74% 194 — 144 154 — 144 xd; | s. me 
64,000 Do. do. 49% Ist Mort. Deb... — 100 4 4 4 13 omm 97—89 | .. er a 
18,500 | Oxford, 1 to 96 and 407 to 18,810 s š ss Б ee 64 7 1 6#— (2 6i—~ (А На s e а 
50,000 Do. 4 % Deb. Btock . , 100 we 4 4 4% 89 —101 99 —101 M as e 
40,000 | St. James’ and Pall Mail "Electric Light, Ord. .. 5 14à 143 143 170 | 104— 114 104 — 114 ii 28 vad 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 q 1 1 1 7— 8 1 8 së Б 

150,000 Do. do. Bà % Deb. Stock Red. .. ; 100 i 84 84 85% 96 — 98 95 — $7 ха a a^ 57 
12,000 | Smithfield маке Electric upply, Ord. .. us b 4 4 4 Là 91— 33 а— 2 EN me —} 

60,000 Do. do. 4 Deb. Stook Stock 4 4 4 4 76 — 80 78 — 80 se ее ee 
65,000 | South London Elciricity Supply, Ot * 5 1 8 4 9 4 4 23— 5 — B | : ee és 

108,700 South Met. Elec. Lt. & Power T os 1 i Nil] Nil 24 ws Lo 
85,368 | (Late Blackheath and Greenwich (1x 96 Pret... 1 Nil 1 1 1% 15— 15, I 1р is oe S 

148,292 Dist. R. L. Co.) t % ш Deb. Stk. | 100 Аф 43 43 44 108 —106 103 — S D. ow os 

900,000 Do. 479 1st Mort Db. ба, Red | 100 кы i: 43 43 100 —102 100 —102 IM iN 

110,000 | Westminster Hlectrie Supply, Ord. .. ae b 19 $ 100 14 18 104— 11} te 11 114 2a + i 
98,161 do. % Cum. Pref. 6 6 6 6 bf — 55 t3— 64 xd 51 54 

(Originally 5 Red. to 44 % from 81st Dec., 1905.) 


Shares not officially quoted :—Mackay Companies, ота, 72—74, Pref. 72—74. 
t Unless otherwise stated all shares are fully paid. : $ Interim 


(Bank rate of discount 3i per cent. June 21st, 1900). 
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METAL MARKET. 


Fluctuations in June. 
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PARK ROYAL POWER STATION 
AND THE HAMMERSMITH AND CITY 
ELECTRIC RAILWAY. 


(Concluded from Vol. 58, paye 052.) 

Tue boiler house contains 10 Babcock & Wilcox water- 
tube boilers arranged in two rows of five. Each boiler 
is fitted, with a superheater, and has sufficient. heating sur- 
face to render the use of economisers unnecessary. A main 
flue is carried at the back of each row of boilers to the east 
end of the boiler house, where a cross flue passes just outside 
the end wall of the boiler house. This connects the two 
main flues, which are carried into a square chimney 250 ft. 
high and 12 ft. across internally. 

The working pressure of the boilers is 200 lb. per sq. in. 
Each boiler is guaranteed to evaporate 19,200 lb. of steam 
per hour, from and at 212° Е. The steam as it leaves the 
boilers will be superheated 150° F. 

Each boiler is fitted with a mechanical stoker of the chain 
grate type worked from a shaft which runs overhead. The 
shaft in front of each row of boilers is driven by a three- 
phase induction motor working at 650 volts. Worm reduc- 
tion gear is used, and an arrangement of claw clutches 
enables a spare motor to be brought into use when required, 
driving the shaft from the opposite end. 

A duplicate set of feed pipes is carried from the pump room 
at the west end of the boiler house along the front of each 
line of boilers. "These pipes are connected across the boiler 
house at the east end, and also in the pump room, so as to 
form a complete duplicate ring. The boilersand feed pumps 
are connected to both rings, and the valves are so arranged 
that all water for the boilers can be measured by water 
meters. Тһе feed pump suctions are carried into the two 
large hot well tanks in the basement of the boiler house 
under the pump room floor. The feed pumps can also draw 
direct from the water supply pipe or from the circulating 
water pipes leading from the cooling tower tanks. 

The coal is brought to the station over the Great Western 
railway, in special steel wagons holding 20 tonseach. These 
are shunted on to the siding over the large coal silo at the 
east-end of the boiler house. "This silo consists of a row of 
funnel-shaped bunkers formed of reinforced concrete, below 
which is a tunnel running from end to end of the silo. 
The whole of the silo is built below rail level, the ground 
having been excavated, so that the coal can be discharged 
by gravity from the wagons, which are made with bottom 
doors. 

Two tray conveyors are placed in the tunnel under the 
silo hoppers, by which the coal is brought from the bottom of 
any one of the hoppers to the bottom of two vertical bucket 
elevators which rise out of the centre of the silo. The coal 
is raised in this way to a height of 50 ft. above the boiler 
house floor level, where it is discharged into two bucket 
conveyers running parallel to tlie centre line of the boiler 
house. Each tray conveyer and bucket elevator is driven by 
one three-phase induction motor working at 650 volts. Each 
bucket conveyer is driven by its own motor, and is not 
geared inany way to the elevator. Any surplus coal elevated 
falls by gravity again into the silo. Each bucket conveyer passes 
over an automatic weighing machine of Messrs. S. Denison 
and Son's make, which automatically registers the weight of 
coal passed from the silo into the boiler house. The bucket 
conyeyera run over a gantry from above the coal siding into 
the boiler house, where they pass over a row of large stecl 
hoppera into which the coal is discharged. These hoppers 
are built over the boilers, and form a coal store from which 
the coal falls by gravity through measuring boxes into the 
hoppers of the chain-grate stokers. "The bucket conveyers, 
after passing over the coal storage bunkers, pass down 
vertically through the pump room end of the boiler house to 
the basement, along which they return under the boiler house 
floor. The ashes from the boilers are filled into the con- 
veyers as they pass below the boilers. and are so taken back 
to the railway siding, over which they are discharged into 
a large steel hopper. From this ash hopper they can be 
discharged by gravity into wagons. The whole of the 
conveyiug and elevating plant for handling the coal has 
been made and erected by Messrs. J. Spencer & Co., of 
Melksham. 
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The coal-measuring boxes, of which there is one in front 
of each boiler, are of the Klein Engineering Co.'s revolving 
hox type made by Messrs. Babcock & Wilcox, and are fitted 
with adjustable shutters for altering their capacity, and with 
counters for registering the number of times each box is 
emptied. 

И.Т. Transmission.—The н.т. three-phase supply is trans- 
mitted at 6,600 volts from Park Royal to the sub-stations 
by the main feeders previously mentioned above. Each feeder 
has three cores of 0:15 sq. in. sectional area, insulated with 
paper, lead-sheathed, and protected by an armouring of 
galvanised wire. The whole of the cables have been rup- 
рей and laid complete by Messrs. Siemens Bros. & Co., 
Ltd. The cables are all laid in Howard asphalte troughing, 
a separate trough being used for each cable. These troughs 
are filled in with bitumen, and covered with a layer of 
üsphalte concrete carried over all the troughs, so as to 
form a waterproof covering. The trenches in which the 
troughing is placed are excavated about 2 ft. deep, and have 
а 4-in. layer of concrete laid in the bottom to form a bed 
for the troughing. 

Where the cables have to cross any railway lines, a trench 
ig excavated and floored with concrete, brick walls are 
built up at the side, and on the top are laid old rails 
or steel troughing to form a floor for the sleepers and 
rails. In this way all weight and pounding from the pass- 
ing trains is kept off the cables. 

At Old Oak Common and at Westbourne Park the cables 
enter a small brick building already referred to as the Inspec- 
tion Chamber, in which any incoming feeder can be joined 
to any outgoing feeder by a simple arrangement of 
plugs and switches. In this way it is possible to keep one 
or more cables as spare in any section, and connect them to 
the spare cable in the next section, or to any other cable or 
sub-station as may be necessary. 

The route chosen for the fecders has, as far as possible, 
been at the side of the line, so that any repairs, examination 
or Jointing can be done with greater case. In certain places, 
however, more particularly between Westbourne Park, Royal 
Oak, and Shepherd’s Bush, it has been necessary to lay the 
fecders in the 6-ft. way. All the laying and jointing had 
to be done without interfering with the traffic, and great 
care had to be taken to avoid accidents. We are glad to say 
that not a single life was lost in carrying out this part of the 
work. 

There is one point of special interest in connection with 
the way in which these cables were jointed. The usual 
method of jointing the cables after they had been laid was 
departed from, a3 it was considered that a much better joint 
would be made if more space were given to the jointer than 
is possible after the cables are laid, and where there are a 
number placed side by side. The method adopted in the 
present instance was to leave the last 20 or 30 ft. of each 
length of cable unlaid until the end had been jointed to the 
next length of cable to be laid in the same trough. The 
trench was covered over with a platform of boards for about 
10 ft. on either side of where the joint was to be made. The 
ends of the two cables to be jointed were laid on this 
platform, and all jointing done where there was ample room 
and things could be kept clean. The completed joint was 
covered with a lead sleeve filled with compound, and 
wiped to the lead sheath of the cable. "The outside diameter 
of the joint was a little less than the width of the trough, so 
that it could be lowered into position wherever it came in 
the trough, and the laying of the next length of cable be 
proceeded with. 

The high апа low-tension cables from the sub-stations to 
the distributing centres, and to the conductor rails of the 
Hammersmith and City Railway, &c., were laid in exactly 
the same way as described above, but concentric lead-covered 
cables are used for the low-tension direct current, and for 
the low-tension alternating current. No armouring is pro- 
vided on these cables, as was done on the high-tension 
feeders, in order to meet. the requirements of the Board of 
Trade. The same trenches are used wherever possible for 
the cables entering and leaving the sub-stations. 

Sub-Slation Plant.—Yhe three sub-stations are designed 
on exactly the same lines, although they are of different 
lengths to suit the number of motor-generators installed. 
Each sub-station consists of three bays. The centre bay is 


for the motor-generators, over which is a travelling crane. 
One side bay contains the н.т. switchboard, and the other 
the L.T. switchboards. In this way the sub-station can be 
extended, the switchboards growing as additional motor- 
generators are put in. The incoming H.T. feeders are 
carried direct to the high-tension board, which is similar to 
the Park Royal board already described. It is fitted with 
duplicate bus-bars, and sectionalising switches to facilitate 
cleaning. The feeders are connected to the bara in the 
centre of the board with the motor-generators at опе end, 
and the branch circuits, or feeders, to the н.т. distributing 
centres at the other end. All the н.т. boards at tlie sub- 
stations have been supplied by the В.Т.-Н. Co. 

The r.T. switchboards, which are placed exactly opposite 
the H.T. boarda, are separated, so that all switch-gear and 
instruments for controlling the supply to the Hammersmith 
and City Railway are on one board (referred to as the 
traction board), and the p.c. supply for arc lighting is con- 
trolled by a separate or lighting board. Both: these boards 
are of the usual type with single bus-bars. 

One point of special interest is the use of large batteries 
at Shepherd's Bush and Royal Oak which will be worked in 
parallel with the motor-gencrators on the traction board 
supplying the railway. The batteries are of the Tudor Co.'s 
make, that at Royal Oak having a capacity of 840 amperes 
for one hour, and that at Shepherd’s Bush 1,680 amperes 
for one hour. Each battery is connected to the traction 
board through a llighfield automatic reversible booster. 
'l'he batteries are intended primarily to equalise tlie load on 
the motor-generators by taking the peaks when trains are 
starting, Kc. It is, however, further intended to use the 
batteries in case of emergency for maintaining both the 
alternating and direct-current lighting supply. This is done 
by connecting the battery when required direct to the D.c. 
lighting board, and also by using the battery to run the 
motor-generators reversed, should the н.т. supply from Park 
Royal be at any time cut off. The motor-generators would, 
in this case, take current from the battery on the P. b. side 
and deliver alternating high tension current on the А.С. side 
to the н.т. switchboard, from which it would be transmitted 
as before to the distributing centres where it is transformed 
down and used for incandescent and arc lighting. Under 
these conditions the drain on the battery might be too great, 
and it is, therefore, arranged that the supply to the railway 
is automatically cut off entirely should the current from the 
battery exceed a pre-determined amount. In this way the 
battery would be able to maintain the lighting supply to 
Paddington and the other railway stations and goods yards 
until the supply from Park Royal was restored. А short 
interruption to the running of the Hammersmith and City 
line would be a small matter, compared to the extinction of 
the whole of the lights. 

All the L.T. switchboards and Highfield boosters at the 
sub-stations have been supplied and erected by the Electric 
Construction Co. 

The motor-gencrators are of the La Cour motor converter 
type built by Messrs. Bruce Peebles. There are seven 
400-Kw. sets at Shepherd’s Bush, four 400 and two 200-kw. 
seta at Royal Oak, and one 400-KwW. and two 200-K w. sets 
at Old Oak Common sub-station. The chief peculiarity of 
these machines is that they can be started on the high 
tension side exactly as if they were induction motor- 
generators, but they are capable of being reversed and 
generating A.C. current exactly as if they were synchronous 
motor-generators. This peculiarity is of special advantage 
in the present instance where batteries are being used as ‘a 
stand-by for maintaining the alternating current lighting 
supply. | 

Distributing Centres.—There are in all some 11 distri- 
buting centres supplied with high-tension 6,500-volt three- 
phase current from the sub-stations. Each centre consists of 
a small brick room or chamber measuring about 20 ft. by 
12 ft. by 9 ft. high. Two H. r. feeders enter each distributing 
centre. Each feeder is connected through a hand-operated 
oil break switch to the primary windings of a group of three 
single-phase, step-down transformers. The three trans- 
formers of each set are connected in delta both on tbe 
primary and secondary sides. The secondaries from each set 
are taken to а L.T. automatic switch which connects them 
to a set of L.T. bus-bars. The two groups of transformers 
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in each distributing centre are therefore only connected in 

1 on the L.T. side. The ratio of transformation is 
from 6, 500 to 110 or 220 volts, according to the pressure 
required for the incandescent lighting. The two pressures 
are required to suit the wiring of the buildings, which has 
deen done at different times. Gradually the whole of the 
wiring and lamps are being changed over to work at 
220 volts. | 

The size of transformer used at the different distributing 
centres is chosen to suit the demand, each set of three trans- 
formers being of sufficient capacity to supply the maximum 
demand. The second set of transformers is provided as а 
&and-by, In order to avoid the expense of keeping a man 
at cach distributing centre to change over from one set of 
transformers to the other in case of failure or other trouble, 
it is intended to control the whole of the distributing centres 
from one or other of the three sub-stations. This is 
accomplished in the following way :— 

The two feeders carried from the sub-station to the dis- 
tribating centre are connected independently one to each 
group of transformers, and the primaries of each group can 
therefore be switched on and off at the sub-station. At the 
sub-station end the feeders are always worked off the same 
bus-hars, and the primaries and secondaries of the trans- 
formers must, therefore, always be in phase at the distribut- 

ing centres. There is, therefore, no difficulty in paralleling 
at the distribnting centre by means of an automatic cut-in 
switch between the transformers and the L. T. bus-bars 
оп the secondary side. As soon as one set of trans- 
formers is energised from the sub-station, the automatic 
witch is closed on the L. T. side by a solenoid made 
alive from the transformers themselves. As soon as the 
switch is closed, the solenoid is cut out of circuit 
and the L.T. switch held closed by a catch. The catch is 
tripped by a no-voltage coil, so that when the supply to the 
set of transformers is cut off at the sub-station and the trans- 
former voltage dies out, the automatic switch is tripped. 
When the two sets of transformers have been switched into 
parallel, opening the switch at the sub-station in the primary 
emit of on» will not disconnect it at the distributing centre, 
dem the secondary winding will be kept energised from 
the Er. bus-bars, so that the no- voltage coil does not come 
isto action to trip the automatic switch. In order to over- 
come this difficulty, a discriminating transformer of Mr. 
Andrews's design, and supplied by Messrs. Cowans, is con- 
nected во that when only one set of transformers is delivering 
power to the bus-bars, a relay circuit is brought into action 
which short-circuits the tripping coil of the I. T. automatic 


switch of the other or idle transformers, and ғо disconnects . 


them. With tbis arrangement it will be seen that it is 
possible to switch in or out from the sub-station either set of 
transformers in any order, paralleling them when required for 
changing over or for taking the peak load. 

The buildings for the generating station and sub-stations 
bave been provided under the supervision of Mr. W. Y. 
Armstrong, the company's new works engineer. 

The whole of the rest of the work described above was 
carried out to specifications prepared by Messrs. Kennedy 
&nd Jenkin, acting as consulting engineers to the Great 
Western Railway Co. The following is a list of the con- 
tractors :— 


Boiln .. 585 es .. Messrs. Babcock & Wilcox. 

Enginessodgenerators,auxiliary The Electric Construction 
` and condensing plant | 

Overhead electric cranes 


Jack. 
High tension, anxiliary and low The British Thomson-Houston 
teasion switch boards at Park Co. 
Royal 


Co. 
Messrs. Marshall, Fleming and 


Pipework ... - Messrs. Aiton & Co. 
Coolisgtowers ... 76 . Messrs. Klein Co. 
Coal conveyers and elevators ... Messrs. J. Spencer & Co., Melk- 


sham. 
Messrs. Babcock & Wilcox. 


Coal measuring boxes 
Messers. Siemens Bros. 


High and low tension feeders 
aad disfributing cables 

Fiend cranes at sub-stat ions Messrs. Marshall, Fleming and 

і Jack. 

Messrs. Bruce Peebles. 


The British Thomson-Houston 


Motor-generators at sub-stations 
Migh tession awitchboards at 
mb-atstions 


‘Yop teaston switchbosrds and 
A j boosters at sub- 
1 s | 


Co. 
The Electric Construction Co., 
Ltd. | 


EA „ТҮ ЧЫ 


Batteries at Park Royal and sub- The Tudor Co. 


stations 
High and lew tension switch- 

boards and static transformers 

at distributing centres 
The lighting and powercircuitsat The Westminster Engineering 

Park Royal and sub-stations Co. 

Telephone switchboards and instruments were supplied by 
the Sterling Telephone & Electric Co., acting as sub-con- 
tractors to the Westminster Engineering Co., by whom they 
were erected and connected. | 

We are indebted to Messrs. Kennedy & Jenkin for the 
information contained in this article. 


The Electric Construction Co., 
Ltd. 


RAPID METHODS FOR PRODUCING 
ELECTROTYPES. 


By SHERARD COWPER-COLES. 


(Continued from Vol. 58, page 1061.) 


Class 1.—Elertrolyle Circulated and Agitated.—Fig. 20 
shows a type of apparatus in which the electrolyte is both 
circulated and agitated. a is the suction pipe, and c the 
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Fia. 20.— HOPKISSON AND ÁPPLETON'S APPARATUS. 


perforated distributing pipe, the solution being circulated by 
means of a pump. А double bottom is provided, B, in 
which the sediment may settle. This apparatus was patented 
in 1888 by Hopkinson and Appleton. 

An improved type of this class of apparatus is shown in 
fig. 21; it is claimed for this apparatus that copper shells 
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Fic. 21.—CoLIIS's AGITATOR. 


can be grown at the following rate :—The voltage being 44 
at the terminals of the dynamo, and the current density 
10 amperes per sq. ft..(1°1 amperes per square decimetre) 
of shell to be deposited, a thickness of about :002 in. 
can be deposited in four hours. The composition of the 
electrolyte recommended by the makers of this apparatus is 
2 lb. (9072 grms.) of sulphate of copper and 2 oz. 
(56:7 grms.) of sulphuric acid to every gallon (4:54 litres) of 
water. 
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Fig. 22 shows Canniug's apparatus, which consists of arrangement does not ensure a good circulation between the 
а wooden trough 4, placed at the bottom of the vat B, into electrodes. 


which a wooden plunger c is forced by means of a lever Figs. 25 and 26 show an apparatus for agitating the 
electrolyte by means of wood stirrers, or arms, actuated by 


Fic. 92.—CaANNING's AGITATOR. 


arm. The plunger cis provided with a number of holes. 
As the lever arm lifts the plunger, the solution fills the 
trough 4, and as the plunger c is forced into the trough, the 
solution is forced up through the holes. The disadvantages 
of such an arrangement are that any impurities are kept in 
suspension and the circulation is too local. 

Class 2.— Electrolyte Circulated only.—Fig. 23 represents 
an apparatus in which the electrolyte is circulated only ; it 
is constructed by the Ostrander Seymour Co. The chief 


Fia. 26.— ELECTRICAL STIRRER. 


electro-magnets. The motion is obtained from an armature 
(fig. 26) operated by an electro-magnet with cranks and 
connecting rod. The stirrers, A, are so weighted that when 


Fic. 23.—OstraNDER SEYMOUR CIRCULATOR.. 


me han cal disadvantages of such an arrangement are that all 


the working parts are in the solution, and are not readily 
accessible. 


Fic. 27.— BorssITIER'S APPARATUS. 
Fia. 24 | 


Class 3.—Electrolyte Agitated only.—Fig. 24 represents a at rest, one arm, viz., the one farthest from the magnet 
mechanical agitator which is placed in the electrolyte to be makes an angle of about 15° with the perpendicular, so that 
agitated, and driven by means of a belt or motor; this the armature is about j in. (1 cm.) above the polee of the 
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magnet. The current being switched on, the armature is 
pulled down, and the stirrer moved about its centre, lifting 
the weighted arm and sinking the other. In doing this, 
the stops on the connecting rod act on the switch c, which 
breaks the contact, and remains held bz the stop, and the 
circuit is broken. The circuit being broken, the weighted 
arm of the stirrer gradually sinks until the pressure of the 
spring is snfficient to overcome the friction which holds the 
switch in the stop, when the contact is again made. The 
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Fic. 28.—RocktnG FRAME, 


stops are adjustable on the connecting rod, so that the time 
of make and break can be easily adjusted. To steady the 
motion, and vary the number of strokes per minute, a dash- 
pot B, with an adjustable tap, is used, so that the stirrer is 
quickly raised and falls slowly, dependent on the size of 
opening of the cock. 

Fig. 27 is Boissier’s arrangement for agitating the elec- 
trolyte. Stirrers are placed between the electrodes, which 
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Fig. 29.— DETAILS or RockiNG FRAME. 


are driven through the gearing placed over the vat, by an 
Class 4.—Electrodes Могей.— The arrangement usually 
— for moving the electrodes, or the anodes only, or 
only, consists of a rocking frame, which is given a 
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horizontal and vertical motion, by causing the frame to 
move on inclined planes, as shown in fig. 28. The con- 


struction of a useful type of adjustable inclined plane or 


roller path is shown in detail in fig. 29. 

Fig. 30 shows an electrotyping depositing vat, arranged 
for working by the Englehard process. The anodes em- 
ployed are about 7 in. wide x 1} in. thick, the length 


Ес. 30.—ENGLEHARD's APPARATUS. 


varying with the nature of the work. The anodes are 
mounted on spindles, as shown in fig. 30, and by suitable 
arrangements are rotated by power during the process of 
electro-deposition, the usual rate of rotation being about 
50 r.p.m. The advantages claimed for this system are 
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Fig. 31.— BoISSIER'S APPARATUS. 


the anode keeps free from scale, and that a current of from 
то to 100 amperes per sq. ft. of the cathode can be em- 
ployed. The pressure required is high, being 6 volts per 
vat. 

Fig. 31 shows Boissier's apparatus. The framework А, 
when the apparatus is used for electrotyping, carries the 
cases, and is given a vertical reciprocating motion by means 
of the shaft c. Such an arrangement has the disadvantage 
that the motion has to be stopped when it is desired to 
remove a case, and the current reduced, otherwise the copper 
is burnt. 
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Illustration 32 (figs. 1 and 2), show an apparatus designed 
by the author for the rapid production of electrotypes, and ig 
во arranged as to combine all the essential conditions for 
rapid and continuous working. The vat is divided into 


Fia. 32. 


compartments, and the cases are suspended in the electrolyte 
on copper hooks and a cross rod, in close proximity to the 
anode 6, and the electrolyte is caused to follow a zig-zag 
course in passing through the vat ; it is then passed through 
a filter в, and conducted to a settling tank c, from which the 
filtered solution is reconducted through the vat, by means of 
the centrifugal pump 4, the suction pipes F and E, and the 
delivery pipe р. 

Another form of apparatus is shown in fig. 33, in which 
the anodes and cathodes are both revolved. The cases are 
mounted in conjunction with a perforated anode plate, on a 
rotatable carrier, so that the electrolyte is forced through the 


Fic. 33. 


holes in the plate against the mould when rotated. The 
anodes and moulds are suspended from arms radiating from a 
hub rotated by means of a shaft and pulley, the arms being 
steadied by means of rods; the tank is provided with a 
central inlet н, and an overflow c. 

(To be concluded.) 


Switzerland.—The balance-sheet of La Société Franco- 
Suisee pour l'Industrie Electrique, for the last financial year shows 
а net profit of £35,100. А dividend of 3 percent. is being declared, 
and £3,200 added to reserve. 


THE COLLIERY EXHIBITION. 


-— -pm — 


(Continued from Vol. 58, page 988.) 


Messrs. lÍkAD, Wricutson & Co., LTD. also had an 
excellent exhibit of colliery conveying and coal-shipping 
machinery. А new conveyor, “the ‘ Marcus’ propulsion 
trough conveyor,” was shown in operation. This consists 
of a trough mounted upon wheels or rollers, which is 
given a slow forward and quick return motion, by means 
of a patented arrangement of cranks conpled together by 
a drag link driving the trongh through connecting rods. Its 
action is best illustrated by taking a piece of cardboard and 
laying upon it a coin or other light object. If now the card- 
board be held in the hand and moved forward, the coin goes 
with it, but on jerking the hand back the cardboard returns, 
while the coin, so to sptak, remains, and thus is made to occupy 
а new position on the cardboard in advance of the first 
position, and if this action be continued a few times, the 
coin quickly reaches the end of the piece of cardboard, 
and falls off. It is distinctly dissimilar to the well-known 
“Zimmer” or “ Kreiss’’ vibrating conveyor, which was 
also shown at the Exhibition, and which gives a hopping 
motion to the material being conveyed. In both cases, 
however, serions abrasion takes place if the material is at all 
soft—as, for instance, some qualities of coal and they are not 
quite noiseless. т 

The SrInLING Вопп Co., LTD., exhibited two working 
models illustrating the circulation of water in the tubes and 
drums, and several sectional drawings showing the con- 
struction of their boilers. One drawing showed their inde- 
pendently fired superheater, which is practically one of their 
five-drum type boilers, with the front bank filled with water, 
and generating from 7 to 12 per cent. of the steam passing 
through the superheater. Оп this stand was also shown an 
improved Mahler type bomb fuel calorimeter by the Bryan 
Donkin Co., Ltd. The bomb is of special strong metal, 
gold-plated inside to prevent corrosion, and in this is placed 
the sample of fuel to be tested upon a small platinum 
crucible, after which a strong cover is bolted on, and the 
bomb is filled with oxygen under pressure. It is then placed 
in the calorimeter, which is filled with water at a known 
temperature, which is constantly stirred by vanes, either 
worked by hand or by a small motor. The sample is then 
exploded by electricity, and the rise in the temperature of 
the water—which is constantly being stirred—is carefully 
noted. It isa strong and beautifully made instrument, and 
the calorific value can easily be obtained to within ‘5 per 
cent., and by careful experiments the error will not exceed 
3 per cent. 

Messrs. Joux Tompson showed a section of their 
dished end Lancashire boiler, 9 ft. 3 in. in diameter, by 
30 ft. long, for a pressure of 150 lb. The special feature of 
this boiler is that no stays are required, and the flne tubes 
can be removed without disturbing the end plates. The 
ends are 14 in. and the plates }} in. thick. А model was 
also shown of the Dürr water-tube boiler. 

An interesting exhibit was that of Kramos, Lrp., who 
showed a working model lift controlled by their patent 
automatic push button and switch-in-car controller. By 
this means the car either in ascending or descending 
can be directed to any floor, on reaching which it stops 
automatically. А special feature was thg Kramos patent 
resistance used in connection with the starting switch, 
which consists of several small units of cylindrical form, 
about 14 in. long by 12 in. in diameter. The resistance is 
arranged in parallel with the armature in large steps, which 
are again sub-divided in such a manncr that the resistance 
instead of being switched in from one step to another 
with fairly large values, is inserted in extremely small 
values, gradually rising until a step is reached equal to, 
say, one step on an ordinary starter; between this step 
and the next, another set of small value resistances are in 
parallel, which are gradually cut out until the next step is 
reached, and so on, thus enabling the lift to be started 
easily and smoothly without the least jerk and with a steady 
increase in the speed of the motor. The resistance units consist 
of special powdered graphite divided into three sections of 
varying resistance, go arranged that the current must 
traverse the whole section of the cylinder instead of, as 
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might occur, only a portion near the centre. As ап 
instance of what energy can be dissipated, we may mention 
that four of these cylinders in series, occupying a space 
7 in. x II in., are practically equal to 1 н.р. Compared to 
spiral wire resistance coils, they are vastly superior, if only 
for the feature of requiring small space. They are non- 
inductive, and therefore suitable for alternating currents. 
One af these lifts has recently been installed for the Wolseley 
Moter-Car Co., Ltd., to deal with a load of 2 tons, and for five 
floors. Other exhibits included several examples of electric 
drilling machines and a magnetic drilling pillar, which by 
the mere pressing of a knob firmly attached itself to the plate 
to be drilled. These machines were well finished, and 
jadging by the work we saw done by them, are very efficient. 
They are entirely British made, and we were asked to state 
that these machines are the same as sold by the Electrical 
Ordnance and Accessories Co., Ltd., who have the riglit to 
manufacture from Kramos, Ltd. Another item on this stand 
was the Kramos flexible shaft. 

Күхосн, LTD., exhibited a gas engine and suction plant, 
which was driving a dynamo generating current for lighting 
the stand by means of the © mineralozone flame arc lamp," 
supplied by Messrs. I. & H. Grevener, Eldon Street, London, 
EC. The full-light effect of these lamps could not, of 
course, be judged, as they were burning in daylight : but 
they appeared to give a very steady and excellent light. 

The LanmwrykR ELECTRICAI. Co., LTD., showed a 
Karlick speed-indicator for measuring and recording the 
rope speed in winding shafts. We were informed that this 
instrument has been largely adopted by up-to-date collieries, 
and in some cases has been made compulsory at Continental 
collieries. It was no doubt a beautifully-constructed instru- 
ment, but, in our opinion, more fitted for a scientific 
laboratory than a colliery winding engine house. A much 
more practical and useful apparatus was a signalling set, 
which consists of a pillar placed on the heapstead in charge 
of the ^ banksman, and by which means he can practic- 
ally control tlie speed of the engine quite independently of 
the engineman. Thus if men are to ride upon the cage, 
the banksmau turns a pointer to the indicator marked to this 
ect, which signals to the engineman and at the same moment 
lebts а coloured lamp. Ар electrical arrangement in con- 
nection with the pillar places a stop on the controller so that 
the engineman can only move his handle over sufficiently 
to give the permitted speed to the engine. Another point 
on the indicator marked “stop,” prevents the engineman 
moving the engine at all. А depth indicator and controlling 
gear for a large winding engine was also shown. The 
former consisted of two screws worked from the winding 
drum shaft, which caused large nuts fitted with tappets to 
move up or down. These tappets strike levers at the 

or bottom of the indicator, which are connected to the 
controller handle and force it back to the “ off position if 
this should not be done by the engineman in time to bring 
the cages to a standstill at the right moment. Again, whilst 
no doubt this gear was interesting and very well made and 
finished, it appeared to be complicated, and we venture to 
think that the same end could be obtained by simpler appara- 
tus: further, we question very much whether the retardation 
of the cages, with this gear, would not occupy too long a 
period to suit winding operations in this country : but, no 
doubt, this could be modified to suit circumstances. 

Another exhibit included a very strong and even 
heavily built controller and resistance boxes, the con- 
troller being of the drum type, with oil-filled case, and 
the resistance boxes also oil filled and cooled by water 
circulating through pipe coils. Another interesting exhi- 
bit was a 50-н.р. fire-damp-proof three-phase induction 
motor. This is so constructed that any air containing fire- 
damp passing through the machine is so split up into very 
thin laminations that it is rendered harmless. 

Coal-cutting machinery was largely represented, six firms 
exhibiting their latest type electric coal-cutters, and it was 
interesting to note that the majority of the machines were 
on skids, | 

Messrs. Scorr & Mountain exhibited a new three- 
phase disk-type coal-cutter, the chief feature of which is 
that the motor is vertical instead of horizontal A great 
dificulty hitherto has been that the small height of the 
en in which these motors are to work, necessitated the 


power of the motor to be very much restricted in order to keep 
the dimensions of the latter consistent with the require- 
ments. The same difficulty does not arise in regard to the 
width of the machine, though of course there is a limit to 
this, but considerably more margin is allowed the designer, 
and by placing the motor in this position, a powerful 
machine can be constructed to meet the required conditions 
as to height. The rotor revolves upon ball bearinga, the 
shaft being provided with a small pinion wheel which gears 
into a large spur wheel, to the vertical shaft of which is 
fitted the bevel gearing which drives the disk. Another 
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Fic. 3.—Scotr & Mountain ELECTRIC SINKING PUMP FOR KENT 
COLLIERIES. 


point of interest about this machine is that the disk centre 
is provided with a roller bearing. А new coal-cutter 
starting switch was also interesting, both as regards the 
mechanism for cutting out resistance, which is done by a 
number of small chopper type switches, which are switched in 
one after another by merely turning the starting handle, and 
as regards the resistance itself, which is forined by a number 


Fic. 4.—Mavon & Сосгѕох THREE-DHASE CoaAL-CUTTEB. 


of small units, consisting of a small coil of wire embedded in 
a special clay and burnt practically as hard as brick, upon 
a short steel bar. Опе end of this bar projects, and not 
only forms one terminal, but is also the means by which it 
is held in place by merely pushing it into a socket. A 
photograph was also shown of a new sinking pump for the 
Kent Collieries, and which is shown in fig. 2. The motor 
is vertical and fully enclosed, the centrifugal pump being 
suspended below by four rectangular-shaj«d pipes. The 
water passes through these and up through the outer 
casing surrounding the motor, which is thus water 
cooled, and out at the delivery pipe on the top. Th: 
whole pump is suspended by ropes, which are pressed round 
the two pulleys to which the slings are shown «tached, and 
by these is raised or lowerel in the shaft a: re jired.. Other 


—— HB UM SS ay 


388 | THE ELECTRICAL REVIEW. 


[Vol. 59. No. 1,493, Jur v 6, 1906. 


items on this firm's stand included their now well-known 
haulage and pumping machinery and enclosed high-speed 
engines. 

Mrssrs. Mavor & CotLson showed their bar type 
* pick-quick ” machines driven by either compressed air or 
electricity, their latest machine being a small coal-cutter 
fitted with a three-phase motor and a 4 ft. 6 in. 
bar. The makers claim that it is the smallest machine 
made. The motor is of 15 H.P., and as will be seen in fig. 4, 
the whole machine is very compact and mounted ороп 
skids. | 

— (To be continued.) 


INTERFERENCE IN WIRELESS 
TELBGRAPHY AND THE INTERNATIONAL 
TELEGRAPH CONFERENCE. 


By R. A. FESSENDEN. 


THE present note deals with the subject of selective 
reception of wireless telegraph messages under the following 
headings :— . 
. Misconceptions and misinformation. 
. Selectivity by tuning. 
. Selectivity by balance methods. 
. Results actually obtained. 
(а) As shown by official reports. 
(^) As shown by verified tests. 
5. Directed messages and unpublished methods. 
6. Suggested method of international working. 


> OF М 4 


MISCONCEPTIONS AND MISINFORMATION. 


A great many misleading statements have been published 
as to the ability of wireless stations to operate without inter- 
fering with each other, but so far as I know no reliable 
and detailed information in regard to this matter has as yet 
appeared. I propose to set forth the facts plainly, to sub- 
stantiate them by official reports of tests, to explain fully by 
diagrams the conditions of the tests, and to suggest a 
practical scheme of international working. | 

Tests on cutting out interference may be divided into 
two classes, pseudo-tests and tests properly so-called. A 
pseudo-test is a test made under conditions which have no 
bearing on the practical question, and in which practical 


working obstacles have been carefully eliminated. А test 


properly so-called is one made under practical conditions. 


$a 


Pseudo-Tests—Figs. 1 and 2 illustrate methods of making 
pseudo-tests. In fig. 1, R A is the receiving station, and 
8 A, S B, 8 C and s р are sending stations. 

Since S A, SB and з с do not differ greatly in distance, there 
i&, of course, no difficulty at all in the operator at R A 
receiving messages from any one of these stations by tuning 
out the others, or even receiving messages from all three 
simultaneously on three differently tuned branched circuita, 
or three different aerials. For example, if the stations 
8 A, 8 and s c differ about 5 per cent. in tune from each 
other, when the station at R A is tuned for any one of them, 
the signals from the others will be weakened to such an 
extent that they will either be entirely inaudible or else so 
faint that they do not interfere. 


Should it be desired for the purpose of the pseudo-test to 
use a near-by station, as, for example, з р, only five miles 
from the receiving station, all that is necessary is to weaken 
the strength of the signal emitted by s D in the ratio of the 
inverse square of the distance, in which case s D can also 
be cut in and out. Of course, in- practice 8 D might be 
sending a/ full strength to. another etabion, в E, 100 miles 
away, but in making peeudo-tests things are not arranged 
that way. . | 

Fig. 2 shows another form of pseudo-test,.in which RA is 
the receiving station and 8 A and 8 B sending stations, 5 А and 
S B differing very widely in wave-length and s A having pre- 
ferably a very much longer wave-length than 8 в. 

In this case there is of course no difficulty in the station 
R A receiving from s A while s B is sending, as the difference in 
wave-length is so great. In addition, however, as a rules B 
is also made much weaker in power than 8 a. 

Such tests, of course, have no bearing upon the real 
question as to whether wireless telegraph stations can work 
gelectively. 

Tests properly so-called.—Fig. 3 shows the method of 
conducting a proper test for selectivity. Неге Е А is a 
receiving station, s A is а sending station 100 miles away 
from the receiving station R A, and D a and D B are disturbing 
or interfering stations distant one mile from R 4, of equal 
power with s a and differing only a few per cent. in wave- 
length from 8 А. : 

In a test made under these conditions, the ability of n A to 
receive messages from 8 a while D A and DB are sending, isa 
true test of the ability of R a to cut out interference. 


SELECTIVITY BY TUNING. 


It is to be regretted that a number of statements abont 
selectivity have been published which were entirely іпсог- 
rect. For example, the statement has been frequently 
made that disturbing stations can be cut out by tuning. 
These statements were at first accepted by the general public 
and also by many engineers, but when the fact became 
known that interference still caused trouble, the previous 
attitude of unquestioning belief changed to one of complete 
incredulity. When a certain company requested of the 
United States Navy Department, ia 1902, an opportunity to 
show that interference could be cut out, it was informed by 
the Navy Department that nearly every other company was 
claiming the same thing, and that in every case where the 
matter had been investigated, it had been found that inter- 
ference could not be cut out, and that the department 
attached no importance to statements of that kind. 
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Fig. 3. 


While the writer considers that the action taken by various 
governments in regard to wireless telegraph working has been 
of a most oppressive and unfair character, and calculated to 
throttle an important and rapidly developing art, yet, at the 
same time, he is free to admit that the wireless companies 
(considered as a whole, the innocent with the guilty) have 
only themselves to blame for the situation. A frank state- 
ment of the difficulties to be overcome would probably have 
resulted in due consideration being shown to a new industry, 
while, as it is, the facts have been so distorted, and so many 
unveracious statements made, that it is only natural that the 
various governments should have formed the erroneous idea that 
all the statements made in regard to cutting out interference 
were equally unreliable, and that they should have arrived at 
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the conclusion that government control was-not only advis- 
able bat З 

As a matter of fact, as the writer pointed out some years 
зро (Electrwal World, 1904, page 949), selectivity can 
never be accomplished by tuning. This may be shown as 
follows :— | | "n 

The amplitude of the oscillations in the resonant circuit 
cannot increase indefinitely, for when the point is 
reached at which the losses in the resonant circuit 
hecome equal to the energy received by the resonant 
creuit. no further increase is possible. Assume that 
the resonant receiving circnit has an efficiency of 99 per 
dent., f.e., that it only wastes 1 per cent. of the energy which 
it stores up. This, it will be admitted, is a pretty high 
efficiency. Then, in this case, the strength of the signals at 
the resonant point will be 100 times the strength away from 
the resonant point. If, therefore, in fig. 1, RA is a receiving 
sation tuned to the sending station 8 c, and s b is ancther 
sending station of a different tune, but of equal power with 
sc, then since 8 D i8 10 times as near R A as 8 C is, and 
the radiation varies as the inverse square of the distance, the 
amount of radiation arriving at the station R A from the 
station s D will be 100 times greater than that arriving at the 
station RA from station sc. Hence, although R A is resonant 
w s €, and 8 cis not resonant to S D, the strength of the 
signals received at R A will be the same whether they come 
from х p or s c, and hence the station 8 р would interfere 
with the reception of signals from s c. 

Hence we see that even with a resonant receiving circuit 
having an efficiency of 99 per cent., an interfering station 
within 10 per cent. of the distance of the sending station will 
prevent the receipt of messages. 

This is approximately what is found in practice ; in fact, 
in the U.S. Navy tests, which will be referred to later on, it 
- was found that the interfering station prevented the recep- 
tion of messages by all systems tested which depended upon 
tuning for selectivity, when within 20 per cent. of the distance 
of the sending station. | 

Another * blessed word" which has been used in this 

cunnection is loose coupling." Ten or 15 years ago, when 
the question of multiplex working by alternating currents 
wes before the profession, the question of loose-coupled 
circuits came in fora good deal of discussion. At that time 
Ntokea's paper on Fluorescence," and J. J. Thomson’s 
~ Recent Researches in Electricity," chapter 5, were the 
chief works of reference, the latter writer being the first to 
point out the method of annulling the effect of a linked 
circuit by increasing its self-induction. (bid, page 390.) 
At first loosely-coupled circuits were quite generally used in 
experiments on electrical oscillatione, but those familiar with 
the laws of optics soon saw that in most cases it was advis- 
able to use tightly-coupled circuits. Within the last few 
vears, however, a number of workers not familiar with the 
subject, have brought forward loosely-coupled circuits as 
being something new. l | ; 

The electrical explanation of the phenomena of coupled- 
‘ireuits is comparatively simple. Let А be an oscillating 
circuit having a natural frequency X, and let the circuit в, 
whose natural period is also X, be brought into inductive 
relation with the circuit A, so that p forms a secondary of 
Thich a is the primary. From the usual formule it can be 
shown that the currents in the two circuits are not in the 
Ame phase This being the case, the current in each cir- 
cuit can be split up into two components, two of these com- 
ponents being in opposite phase to each other, and the other 
components being in the same phase. The two circuits A 
and h will, therefore, have two values of their coefficients of 
-elf-induction according as we consider components in phase 
with each other or opposed to each other. There will, 
therefore, in general be two natural frequencies for each of 
the circuits, and what these frequencies are can be easily 
calculated by this method. | 

_ There are two cases in which the two circuits have but a 
Angle frequency. The first case is when the coupling is 
'nnnitely tight, 7.e., there is no magnetic leakage between 
unut 4 and circuit B, and hence the induced exciting 
"urrente have their neutral points at the same instant of 
“лое. The second case is where the coupling is infinitely 
as 

“mess the coupling between the two circuits is either 


. infinitely tight or infinitely loose, there will always be two 


oscillations of different frequencies. The advocates of loose 
coupling have grasped the fact that by reducing the strength 


of the coupling between the two circuits, the frequencies of 


the two oscillations may be made to approach each other, but 
they have not grasped the fact that as the strength of the 
coupling i8 weakened and the frequencies made to approach 
euch other, the transference of energy diminishes in & still 
greater degree, and that when finally the two frequencies are 
made to coincide, the primary circuit transfers no energy to 
the secondary circuit. This may easily be seen mathemati- 
cally, for it may beshown that the same terms which define 
the strength of the coupling algo enter into the expression for 
the transference of energy between the two circuits. The 
writer experimentally demonstrated this in 1899, and Prof. 
Pierce, of Harvard, recently showed the same thing. 

Fig. 4 shows a curve taken from Prof. Pierce's paper. 
The thick line shows the resonant curve for a coefficient of 
coupling 30, and the dotted line the resonant curve for a 
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coefficient of coupling ‘07. It is to be noted that the scale 
of the dotted curve is 20 times as great as the scale of the 
solid curve. 

With reference to these curves, Prof. Pierce states as 
follows :— 


Experiment X thus confirms the theoretical deduction that with 
decrease of the coefficient of coupling the sharpness of resonance is 
increased. The gain in sharpness of resonance is, however, paid for 
by a loss of energy; for with constant sending station, in order to 
improve the sharpness of resonance two-fold, it was necessary to 
change the coefficient of coupling at the receiving station to such 
an extent that the energy received was decreased twenty-fold. Of 
course, these particular numbers hold only when the receiving 
instrument hasa very low resistance. In these experimenta the 
resistance of the dynamometer was only 1:33 ohms. With а high 
resistance receiving instrument it is not possible to obtain 
resonance as sharp as that here fouud, and the effect in sharpness of 
resonance produced by diminishing 7 would be less than in the case 
under observation. I have been takiny some data with the electro- 


. lytic апа michrophonic receivers, but the experiments are not yet 


ready for presentation. 


It will be seen, therefore, that it is much better to use a 
strong coupling with the balance method to be described in 
a later section, than it is to use a loose coupling. 

Another vital point which the advocates of loose coupling 
have not grasped, is the fact that even with a very small 
coefficient of coupling the difference between the frequencies 
will still be much too great for practical working. With the 
present methods of cutting out interference, a difference of 
frequency of 14 per cent. із a large difference, and in the 
writer's work between Scotland and Massachusetts a 
difference of J per cent. in the frequency was sufficient to 
cut down the intensity of the signals more than 20 times. 
If a circuit were coupled up so loosely that the maxima of 
both frequencies differed by less than | per cent., the 
amount of energy transmitted or received would be very 
little indeed. 
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Bcth Prof. Fleming and myself prefer to use a strongly- 
ccupled circuit for most work. Prof. Fleming prefers to 
ure a circuit ccuplcd ғо strongly that he gets the use of the 
third harmonic. I prefer to use a circuit ccupled so strongly 


es only to give a single frcquercy, or else to use опе of 


:-BApEkN-PowELL. 


medii m strength of ccupling and to arrange the receiving 
apparatus so that it takes in both frequencies. 
All this might have bcen scen at once by considering 


. Prevost’s Law of Exckanges, but it is a curious fact that 


with one or two eminent exceptions most experimenters in 


wireless telegraphy scem to be ignorant of the elementary 


laws governing the propagaticn of wave disturbances. 
| (To be continued.) 
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A TELEPHONE DERELICT IN PORT. 


No reader who has followed the short history of the abortive 
municipal telephone undertaking at Glasgow can have been 
surprised at the decision of the Glasgow Town Council to 
sell out to the Post Office. Notwithstanding all the clamour 
made by the municipal enthusiasts, all the talk about cheap 
and efficient service, all the ingeniously arranged figures in 
the accounts and statistics, it has been evident for a long 
time past that the Glasgow telephone venture has proved an 


ignominious failure. In the competition with the National 


Telephone Co., the Corporation telephone system was beaten 
to a standstill two years ago, and it has for some time past 
been looked upon by Glasgow business men merely as a 
standby, so completely has it been overshadowed and 
enveloped by the system of its more progressive and alert 
This result was entirely unexpected by 
the Glasgow Councillors. In fact, the expectations were all 
the other way, and Glasgow started in the telephone busi- 
ness with the confident hope of extinguishing the service of 
the National Co. and of establishing another municipal 
monopoly. It is a bright feather in the cap of private 
enterprise that a great and wealthy Corporation, with all the 
local influence that a big trading Corporation possesses, 
should have been so signally defeated in such a short time. 
That the Glasgow Corporation would sell their telephone 
System if they saw the least hope of working it at a profit, 
or of maintaining their ground in the competition, is 
not to be imagined for a moment. The sale means that the 
Corporation realise that the position is hopeless, and are 
glad of the opportunity of retiring— without the honours 
of war. Я 
While it is true that the active and well-managed com- 
petition of the National Telephone Со. has completely 
checked the progress of the Corporation system, it is also 
true, as has often been pointed out, that the Corporation 
undertaking was unsound from the very start, and was 
foredoomed to failure. The estimates and plans were erratic 
and fallacious in the extreme, the rates adopted were un- 
remunerative, and the plant employed was obsolete and 
inferior. After a year or two of the glorious occupation of 
spending money like water, these fundamental defects began 
to tell ; the capital expenditure soon reached, in proportion 
to results, double the estimated figure, the relations between 
working expenses and revenue rapidly became strained, and 
the inefficiency of the plant was demonstrated so quickly 


commercial rival. 


that within two years after starting the service, the Com- 


mittee, in answer to general complaints of bad service, 
stated officially that a general change of system was con- 
templated—a change that has never been made. Since these 
troubles began to make themselves acutely felt, that is, from 
about three years ago, when the cranky vessel got fairly into 
deep water, the Glasgow telephone venture has been kept 
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afloat as best it could until friendly assistance should arrive 
to tow it into port. 

That assistance has now come from a Liberal Govern- 
ment. The price given is a generous one, considering the 
notoriously inefficient character of the plant and the un- 
profitable nature of the business, and involves the Glasgow 
Corporation in а relatively small loss. No secret is made of 
the fact that the figure has been arrived at by dint of 
political pressure on the Government Departments con- 
cerned, and that it is considerably in excess of the Post- 
master-General's original offer. This, however, is a minor 
point. It should not be necessary for the Glasgow Corpora- 
tion to be convicted of throwing away £150,000 (which is 
nearer the real loss than £15,000) on an unsound experiment, 
in order to convince municipal traders that it is unwise to take 
np and conduct scientific businesses in a wholly unscientific 
manner, It was truly a poetic touch that last week the 
Glasgow Town Council, with the usual impatience of discus- 
sion which marks telephone debates in the Glasgow Council 
Chamber, should straightway proceed from voting the sale 
of the telephone system to ratifying the acquisition of a muni- 
cipal sheep farm somewhere in the wilds of Scotland ! 


THE ELECTRICAL ENGINEERS’ TOUR. 


ON Saturday last tbe visit of our friends from abroad came 
to an end, after a delightful day in one of Britain’s fairest 
regions ; the weather was fortunately most propitious, and 
the last excursion was in many respects one of the most 
enjoyable of all. The occasion was unique: never before, 
we imagine, were the peaceful precincts of Fountains Abbey 
and the beautiful estate of Studley Royal invaded by a 
throng of electrical engineers, drawn from six great nations, 
and engaged in a profession of which the very name dates 
but from yesterday. Could they have risen from their long 
rest, what would the monkish builders bave thought of their 
twentieth-century visitors 7 

Thus happily ended, as it began, one of the most success- 
ful tours that ever was organised. It is most gratifying to 
record that the arrangements made by the Institution of 
Electrical Engineers for the entertainment of their guests, 
and the admirable organisation of every detail for their 
comfort, fulfilled their purpose to a degree little short of 
perfection. Nothing seemed to have been overlooked. The 
accommodation provided in the special train of the 
L. & N.W. Railway Co. was such as to excite the 
admiration of the visitors : the arrangements for dealing 
with their luggage were so excellent that, beyond packing 
and unpacking their portmanteaux the travellers were not 
called upon to concern themselves about it for a moment, 
and not a single instance came to our knowledge of luggage 
being delayed or going astray ; the preparations made by 
the local sections for the reception of their guests were 
unexceptionable, and the hotel accommodation was in almost 
every case of first class order. Letters were delivered with 
the minimum of delay, and even collected on the train for 
dispatch. Nothing could be suggested in the way of 
improvement, and our efforts to ascertain whether any com- 
plaints were forthcoming resulted satisfactorily in complete 


failure. As Mr. Lieb said at Edinburgh, the Institution 
is to be congratulated on having broken all records. 


The hearty co-operation of the Local Sections contributed 


in the highest degree to this happy result ; without their aid 
it would have been impossible. "The cordial assistance of 
the local municipal authorities was also an indispensable 
factor in adding / to the tour and endowing it with an 
international character of friendship and goodwill. It is 
true that the receptions became somewhat frequent and 
perhaps a little monotonous, but we believe that our guests 
on the whole enjoyed them, and certainly they were thereby 
enabled to gain a more thorough insight into the manners 
and customs of our civic life than would otherwise have 
been possible. Work and play were admirably intermingled, 


and, as was pointed out to us by one of them, not only were the 
visitors conducted through numerous works and factories, but 
also they were shown several of the choicest examples of our 
rural scenery, so that they carry away with them a com- 
prehensive memory of woodland, field, lake and mountain, 
together with the less picturesque and more strennous 
impressions of our industrial districts. 

The fact that Great Britain is a huge workshop seems to 
have struck some of the visitors with the force of an alto- 
gether new idea. Ав regards the technical standing of the 
works inspected, it is pleasing to learn that while in some 
respects we are backward, thanks mainly to the conditions 
which hamper and restrict enterprise in this country, in 
other particulars we are abreast or even ahead of the latest 
practice prevailing in other countries. Naturally, the 
Visitors evinced keen interest in the manufacture and 
running of turbine machinery, which originated in this 
country, and in which we lead the world ; we doubt, how- 
ever, whether they fully appreciated the merits of the high- 
speed reciprocating plant which has been here developed to 
so high a pitch of excellence, for a 1,500-Kw. high-speed 
set looks but a small affair when compared with a generating 
set of the same output running at 90 r. p.m. Some of the 
engineering laboratories inspected were greatly admired, 
though the methods in vogue therein did not escape 
criticism. The low prices of energy were a revelation to 
some, who were accustomed to look upon steam plant as 
more costly to run than hydraulic plant ; we found that 
some of our steam stations were supplying energy at prices 
which compared not unfavourably with the best results obtain- 
able from water-power abroad. In a few years' time we may 
not improbably be able to point to such stations supplying 
at prices which cannot be attained with water-power planta. 
In conclusion, we repeat that the greatest credit is due to 
the organisers of the tour for their excellent work, and we 
would UU name Mr. Gavey, Mr. R. K. Gray, Prof. 
Cormack, Mr. Lloyd, Mr. Rowell, Mr. Tree, and the two 
Messrs. Langridge as deserving of the thanks of all who 
took part in it. 


WE published last week a full report of 
the case of Ogden v. Gas Light and Coke 
Co., where the liability of à gas company 
for the results of an explosion in one of their street boxes 
formed the subject of discussion. The case was originally 
tried before a jury (see ELECTRICAL REVIEW, March 24th, 
1905), when that tribunal found that the gas company 
were guilty of negligence. The Court of Appeal has refused 
to disturb this verdict. Lord Loreburn, in giving judgment, 
said: There was evidence that gas in these boxes is seldom 
found to a dangerous degree, and there were statements that 
it can be prevented. The real point, to my mind, is that 
there was notice given to the company of the presence of gas, 
and ample opportunity for them to learn what others 
learned in the interval between August and October—that gas 
was present and discernible by a strong smell. It seems to 
me there was a duty upon the company to put an end to 


Street Box 
Explosions. 


whatever created that smell, which indicated danger.” It 


was also contended on the part of the appellants that the 
real and efficient cause of the accident was the use of a naked 


flame by а servant of the Post Office; but the Court of. 


Appeal dismissed this contention by saying that if it had not 
been for the accumulated gas there could have been no 
explosion. Electric lighting companies should make a 


note of the decision in this case. If an explosion takes place 
in an ordinary street box, they are often met with a claim 
The above case, however, is an authority 
for the proposition that, although a short-circuit may have 

been the cause prorima of the explosion, the electric lighting 
company are not necessarily liable. At the same time, it 
would be a legitimate deduction from Ogden's case that if 
the plaintiff saw fit to sue an electric lighting company he 


for damages. 


might succeed in obtaining damages. 


The Post Office is sheltered in these matters under the 
This need of pro- 
tection i8 not extended to a mere company working under a 


maxim “ Ше King can do no wrong." 


provisional order. 
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ELECTRIC TRACTION PROGRESS 
ON THE LANCASHIRE AND YORKSHIRE 
RAILWAY. 


(Concluded from page 5.) 


EXPERIENCE in dealing with the varying conditions of 
traffic has led the company to adopt trains consisting of two 
motor coaches and one, two or three trailers, the five-coach 
trains being worked during the rugh hours of morning and 
evening. These trains weigh 118, 144 and 170 tons 
exch, respectively. In addition to the above, a baggage car 
weighing 323 tons is in constant operation on the line, 
running conveniently between scheduled trains, and dealing 
with baggage, goods, produce, fish, &c., which cannot be 
handled during the 15 sec. station stops usual to the 
passenger trains. 

The trains have been fully described in our previous 
article; the motor compartments are designed to be fire- 
proof, uralite being largely employed for lining purposes. 
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then a 10-minute service between the Liverpool Overhead 
and the Liverpool-Southport lines was established, and, later, a 
system of through trains between Southport and the Dingle, 
and these additions have naturally involved a heavier power- 
house output than was initially contemplated. Instead, 
however, of increasing the capacity of the power house to 
meet this demand, it was decided to put down a compre- 
hensive system of storage butteries which should be capable 
of dealing with the severe peak loads inseparable from the 
electrical working of such a railway. The extensions which 
are being added now, and possibly further ones in con- 
templation, have, however, involved the necessity of ex- 
tending the power house and sub-station plant. 

The batteries were made by the Tudor Accumulator Co., 
and installed in four battery sub-stations, the points of 
erection being selected with a view to the feeding of the line 
at or near to its terminals, and at those positions in its 
length where the least influence of the rotary sub-stations 
was felt. The first accumulator sub-station was erected 
in the Great Howard Street goods yard, about a ] mile 
from the Exchange, and has a capacity of 1,300 amperes 
discharge for 1 hour, or a maximum output for a short period 
of 3,300 amperes. The next battery sub-station has been 
placed at Hall Road, a point roughly equidistant from the 
Seaforth and Formby rotary sub-stations, and where the 
heavy local Liverpool traffic turns back; it has an hourly 
discharge capacity of 1,600 amperes, and a maximum output 
of 4,000 amperes. The third battery, of 1,000-ampere- 


hour and 2,500 maximum ampere discharge, is at Freshfield, 


and the fourth is placed at St. Luke’s, which is the 
first stop on the road to Crossens and beyond Southport. 


SECTIONAL ELEVATION AND PLAN oF 4 BATTERY Sus-Sration; ALSO View or Tupor Battery, L. & Y. RAILWAY. 


The system of control adopted embraces most of the 
advantages of the multiple unit system, while dispensing 
with its numerous connections. 

The motor-cars are single ended, a controller of the Dick, 
Kerr metallic shield blow-out type in the driving compart- 
ment deals with the energy for both motor-cars; the 
resistances on the leading motor-car serves for both of them, 
and only four train cables are necessary. The controller 
contains two inter-geared barrels, each of which operates the 
four 150-B.H.P. motors provided on either motor-coach. 

The watt-hours per ton-mile taken at the car for these 
runs average, within very fine limitations, 80. The expresses 
abeorb only 53 watt-hours per ton-mile. The energy con- 
sumption per ton-mile over the whole system is 82°3, which 
m accounted for by the frequency of the Hall Road services 
and the station density at that end of the line. Interesting 
curves were given on p. 4 of last week's issue, indicating the 
energy required on an express train and giving readings 
taken on three, four and five-car trains. 

The original scheme, which was described in detail in our 
рез, was originally laid down for working with 12 trains, 

almost from the first, 15 have been found necessary, 


Each battery is controlled by a 200-K W. automatic reversible 
booster. By placing the batteries in these positions, 
relatively to the converting and rotary sub-stations, an 
equilibrium in load and in voltage is kept up, over the whole 
line. 

The possession of accumulators at Creat Howard Street 
and the furnishing of the station with motor-generators, 
enables the company to conduct all the operations of the 
local goods yard by electric power, to do all the terminus 
and yard lighting, as well as provide the complete electric 
supply for power and light to the Exchange Hotel, which 
is one of the most commodious and one of the largest and 
most important in the North of England. | 

The electrification of the Walton Junction and the North 
Mersey branch necessitates the erection of another sub-station, 
which is to be located at Aintree, and will be provided 
with two rotary transformers, each of 600-Kw. capacity, 
with necessary statice, &c., each unit being a duplicate of 
that originally installed in the earlier sub-stations. Housed 
in the same building will be a Tudor battery capable of 
giving a continuous output for one hour of 1,500 amperes, 
and this battery will be connected to the third-rail through 
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а 200-Kw. reversible booster, in a manner similar to that 
which has been adopted at the other stations. The sub- 
station at Aintree will be connected by means of high 
tension cables with the rotary sub-station at Seaforth, as, 
owing to the ample section of the trunk mains from the 
power house to this point and the equalising of the load 
through accumulators, it will not be necessary to reinforce 
the main high tension cable system. 

We gather that it is intended to install a 3,000-Kw. 
turbo-alternator at the Formby power station in the near 
future ; а diagram showing the electrical connections of the 
system and the positions of the battery sub-stations is given 
herewith. 

The following data are of interest in showing the working 
conditions of the plant :— 


Average number of trains in service 

Maximum momentary current por train € 

Average current per train at full speed (amperes 

Train miles per day ... 

Kilowatt capacity of rotary converters on load in hour of 
maximum load 5,400 

Kilowatt capacity of generators « on load in hour of 


maximum load 3,750 
Combined efficiency of н.т. cables and rotary converters 85% 
Average load during heaviest hour (kilowatts) .. bs 3,500 
Average cos ¢ «di үг: ы; E ix 95 
Maximum momentary load during heaviest hour 

(kilowatts) .. 4,500 
Maximum momentary load during heaviest hour (kilo- 

watts) without batteries.. T aay Ses 8,000 
Number of boilers in service 10 to 12 
Average coal MUN in 1b. per xw.-hour at power 

station ы is 3:0 to 3:5 
Calorific value of 1 w. of coal i in B. TH. U.s.. » about 13,000 
Maximum number of generators on load, two 1, 500-Kw. 

and one 750-xw. 

Load factor 75 


Actual output of station for any hour. 
Full load output of engines on load for that hour. 
Tons. Cwt. 


45 10 
26 2 


* Ratio = 


Weight of one standard motor-car mu ош 150-н.Р. 
motors (unloaded ges ha 
Weight of one trailer-car complete 


Weight of one 150-н.р. motor, complete with gear we 2 16 
Weight of one motor bogie with two 150-H.P. motors, 
complete with electrical equipment  ... - 11 19 
Total weight of electrical equipment 1 in car body « of 
standard motor-cars - us 3 0 
Weight of one contact shoe.. 64 1b. 


From the various 1 published in our columns from 
time to time, ample evidence is shown of the success which 
has attended the Lancashire and Yorkshire Railway Co.’s 
electrical scheme, for which Messrs. Dick, Kerr & Co. were 
the sole contractors, with the exception of the rolling stock. 

. The latter, it may be noted, consists of 98 standard motor- 
cars, a baggage car, 12 multiple unit motor-cars of smaller 
type, and 46 trailers. 


GAS AND ELECTRICITY. 


By A. J. ABRAHAM, A.M.I.E.E., Resident Engineer, 
Cambuslang. 


Іт has now become a too common thing to find in both large 
and small towns that shopkeepers and others are throwing 
over their electric light in favour of high-pressure gas. I 
have noticed in Glasgow and other neighbouring towns that 
electricity is being replaced by high candle-power gas “ arc’ 
lamps for shop lighting. In one case (Bow's Emporium, 
High Street, Glasgow) I have noticed that gas lighta 
have replaced 10-ampere open-type arc lamps. At first 
these high candle-power gas lamps give a splendid light, 
but this, after à very short time, becomes sickly and yellow. 
It is to be noticed that they throw out a great heat. A 
Shade is fitted over them, and, in consequence of this there 
is a beautiful black ring on the ceiling —that is to say, the 
ceiling does not become 3moked directly over the shade, but 
all round it! In spite of these disadvantages — i.e., sickly 
yellow light, dirt, heat, unhealthy fumes, &c., they are, as I 
stated above, competing against electricity, іп a too- successful 
manner. Wiring contractors by their delay in keeping up 
with the times are to be blamed for this state of affairs more 
than most people, and next to the wiring contractor, the 
supply authority. 
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It onght by this time to have become a recognised fact 
that the common carbon filament glow lamp ought to be, 
except in special cases, a thing of the past just as much as 
the dat flame gae burner is: Yet every new installation we 
see connected np is, with rare exceptions, fitted in the same 
ald manner, with the same old wasteful dull carbon filament 
glow lamp, the same old three-light fittings placed in the 
same old positions. While we are jogging along, the gas 
people have done away with their flat flame burners and are 
running incandescent gas for all it is worth, and we sit still 
and wonder why, and the wiring contractors complain of 
slack basiness ! 

We all know that a contractor who quotes for economical 
lighting will have his prices cut by one quoting for the 
cheap and nasty carbon filament lamp, but there is nothing 
to hinder the former contractor from giving two quotations, 
and for him to point out that it is to the consumers’ 
advantage to pay very much more for lamps using less than 
half the watts per c.P. The wiring contractor’s business at 
the present time is not a gold mine, and he has only himself 
to blame for this. Shops are being wired in Glasgow for 8s. 
a light, and then the gasman comes in and fits up a 35s. 
high-pressure gas lamp ~ on approval, which always stops 
ap, and no wonder! | 

Electricity supply works, again, do not advertise enough, 
ог keep the public informed concerning the improvements 
and advantages of electricity. The gas works. do all the 


advertising, and compare their latest gas lights with our old . 


friend the carbon filament lamp. It would pay large supply 
works such as Glasgow, Edinburgh, Liverpool, &c., to 
pablish à monthly electrical journal which would interest 
and keep the general public up-to-date, and well informed 
on electrical matters. Small works should send out circulars 
— different one each month—for the same purpose. If 
wiring contractors and supply works would wake up, every- 
body would soon have the electric light. 
I до not hold a brief for the tantalum, osmium, Nernst, 
arc or any other lamp-makers ; but the Cambuslang side 
«reet public lighting will perhaps illustrate what could be 
dine by go-ahead wiring contractors for private lighting. 
Imring last winter our side streets were lit by 440 
carbon filament 16-c.P. incandescent lamps with the usual 
unsatisfactory result, to say nothing of a bad advertisement. 
At street corners tantalum lights were tried, with the result 
that the District Lighting Committee propose next winter 
to change over all the side street lighting to tantalum lamps. 
Assuming for a moment the useful life of a tantalum to be 
20 more than that of an ordinary incandescent lamp, this is 
how the two different systems of lighting would compare :— 


Present system. 


| Proposed system. 
440 16-c.P. 60-watt glow lamps. 


440 25-c.p. 42°5-watt tantalum 
lamps. 
Total candle-power, 11,000. 
Unite consumed per 2,000 hours 
` = 37,400. 
ee of electricity at 2d. = 


11. 
Renewals, say 1,320 lamps at 

2s. Od. = £181. 

Total cost of present system, 7,040 c. p., £486 per annum (16'5d. 
ae 

of p stem, 11,000 o.p., £492 per annum 

107d. per candle-power). id E 

As a matter of fact, the useful life of a tantalum lamp is 
until it burns out, and they are guaranteed for 1,000 hours. 
Taking this into consideration the following is a truer com- 


Total candle-power, 7,040. 
Units consumed per 2,000 hours 


= 52,800. 

Cost of electricity at 2d. = 
£440. 

Renewals, say 1,320 lamps at 
844. = £46. 


parison :— 
Total cost of present system, 7,040 c. ., £486 per annum, or 
16-54. candle-power year. | 
cost of proposed system, 11,000 с.р., £427 per annum, or 
93d. per candle-power per year. 


Or an extra 4,000 C. . with an annual saving of £59. 


I am not especially recommending tantalam lamps. As 
а matter of fact, from the tests I have made I consider. the 
omnium to bea superior lamp except for the low voltage 
difficulty. The osmium lamp does not blacken, and is, if 
anything, slightly more economical. 

What experience І have had with the Nernst lamp has 
been di mting. The burners are a great trouble, or 
э lem I have found them to beso. І also consider that the 
‘ost lamp has been spoiled by the general use of semi-opaque 


globes which—although their object is to diffuse—cut off 
more than half the light. As an instance of this, I might 
mention that in order to educate consumers of electricity in 
Cambuslang, I have fitted up both Nernst and tantalum 
lamps for them to try, explaining at the same time the saving 
in units which can be brought about by the use of such 
lampe. In no case as yet have I succeeded in getting a con- 
sumer to adopt Nernst lamps, although the tantalum lamp is 
spreading over Cambuslang. I have no doubt that had the 
tantalum been pnt into Nernst globes and the Nernst lamp 
supplied with clear globes, the result would have been the 
opposite. This shows, 1 think, that people like a bright 
showy light, and if they are made to understand the reason, 
they are quite willing to pay more for an efficient lamp. 16 
also goes to show that wiring contractors do not take the 
trouble to keep their customers up-to-date or are ignorant of 
the importance of this, to themselves and the electrical 
industry generally. | 

Even in a small place like Cambuslang, the gas company 
take advantage of the everlasting carbon filament lamp, as 
the following will show :— 


COMPARATIVE Cost or Ілонт— (IAS v. ELECTBICITY. 


Cost of 
| Candle Costing. | 1,000.c.v. 


SERMONES | роз. for 1 hour. 
| | 
Incandescent | 3ft. per hour 60 | 1d. for | 13d. 
inverted 10 hours 
burner | 
Ordinary gas 5 ft. per hour at 2s. 10d. 20 | 14. for 84d. 
burner per 1,000 ft. 6 hours 
Electric light | 64 watts at 4d. per 1,000 . 16 Id. for 154d. 
watts, 1,000 watts 4 hours 


| equal 1 Board of 
Trade unit | Ё 


і 


I was rather astonished to learn for the first time that 
we sold electricity at “4d. per 1,000 watts,” also that 
* 1,000 watts equal 1 B. of T. unit! It will also be 
noticed that the incandescent electric lamp mentioned takes 
4 watts per candle power, and is evidently one of German 
manufacture. | 


А NEW ZINC-LEAD ACCUMULATOR. 


ALTHOUGH it is over 100 years since Ritter and Gautherot 
discovered the reversibility of the electrolytic action, we are 
still waiting for the battery which shall put accumulator 
traction on a really sound commercial basis. Whilst there 
are a good many electric vehicles now propelled by accumu- 
lators, we do not think the most sanguine electrical engineer 
is really satisfied, but is still looking for what has long been 
promised by inventors, viz., an accumulator which will do as 
much as any existing accumulator at about half the weight. 
It is recognised that very little advance is possible in this 
direction with a lead accumulator, and as long ago as 1884 
Emil Reynier brought out an accumulator in which the 
elements were zinc and lead peroxide. It was at once seen 
that if a satisfactory cell could be developed on these lines, 
it would have a considerable advantage over the lead accn- 
mulator, in that it would give about 2°5 volts when fully 
charged, and the weight for a given output could be consider- 
ably reduced. Other inventors have worked since on the same 
lines, but with only partial success. One of the chief troubles 
appertaining to all batteries in which zinc is used is that of 
local action, and, in his original battery, Reynier attempted 
to minimise this by electro-depositing pure zinc on thin sheets 
of lead. In a Кеупіег cell consisting of three zinc and four 
peroxide plates, and having an output of 152 ampere-hours 
at а 25-ampere rate, the total weight of the plates was 21 lb. 
The output, therefore, works out to about 7} ampere-hours 
per Ib., or, assuming an average voltage of 2°15 volts, to 15), 
watt-hours per Ib. of plate. 

The chemistry of the zinc-lead accumulator is somewhat 
complex, but, generally speaking, the action is that in dis- 
charging, the zinc dissolves in the sulphuric acid, forming 
zinc sulphate ; this is decomposed in recharging, the metallic 
zinc being deposited on the zinc plates. A stumbling block 
hitherto has been the difficulty in obtaining a good zinc 
deposit on recharging. 

E 
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In the“ Zedecco battery, which is a new zinc and lead. 
peroxide battery shortly to be placed on the English market, 


it is claimed that the difficulties formerly experienced with a 
zinc-lead accumulator have been satisfactorily surmounted. . 

‚ А thin plate of amalgamated commercial zinc is used for 
the negative, and for the positive a special type of Faure 
plate is used. This plate consists of a lead grid filled with 
a paste composed of litharge prepared with a patent mixture 
(of which the proportions are not disclosed) such that 
when formed it produces a very porous plate, and one which 
apparently is free from buckling. 

One of the special features of the cell is that during the 
charging process air is bubbled up between the plates from 
the bottom of the charging boxes, by means of perforated 
pipes connected to a compressed air receiver, thus keeping 
the liquid in constant motion and at the same time present- 
ing streams of air to the charging surfaces of the plates. 
By this means a very smooth deposit of zinc is obtained on 
the plates. It is also claimed that by this means a higher 
oxide than PbO, is obtained. The plates are certainly 
much darker in appearance than ordinary peroxide plates, 
but we are unable to verify the claim as to higher oxidation. 

When charged, the plates can be washed and dried, and kept 
for considerable periods without losing their charge, as there is 
no tendency for the peroxide to become reduced, and the zinc 
plate, of course, does not alter. In a trial run recently 
made on an electromobile fitted with these celle, the batteries 
had been charged and dried for a month before being placed 
on the car. 

As at present constructed the plates are fitted in 
ebonite-lined aluminium boxes, three cells being fitted in 
one box. 

In the cell& used on the automobile test runs, 16 boxes 
or 48 cells were used, each box weighing 124 lb., or a total 
weight of approximately 174 cwt. 

The output claimed for the battery at the normal rate of 
discharge of 50 amperes, is 48 to 50 watt-hours per kg., 
and 39 watt-hours per kg. at a discharge rate of 150 amperes. 
It is to be noted that the output is given in terms of kilo- 
grammes, and the above figures correspond with about 22 
and 174 watt-hours per lb. of cell. 

We have paid several visits to the charging garage and 
carefully examined the details of the cells, and compared 
the charge and discharge charts of the recording voltmeter 
and ammeter. From these records we have abstracted the 
following data :— 


Abstract of Tesis on Zedecro Cell, June 25th and 26th, 1906. 
One box of three cells discharged at— 


89 amperes for 23 hours = 222 ampere-hours, average 


volts 2°42 per cell. 
98 ampere-hours, average 
volts 1°83 per cell. 


65 amperes for 1} hours = 


Total ... . 820 ampere-hours. 


Same cells re-charged. Weight of a set of zinc plates (14 
in number) on commencing charge = 3 lb. 807. ` 
Charging volts varied from 2°8 to 2°64 volts per cell, 
average 2°71. 
Charging amperes varied from 55 amperes down 
15 amperes. | 
Time charging, 10 hours 20 minutes. | 
Б Total charge 424:61 ampere-hours at 2°71 = 1,150 watt- 
ours. 


Weight of the 14 zinc plates at end of charge... 4 Ib. 2 02. 
Weight of the 14 zinc plates at commencement 

of charge .... 3 lb. 3 oz. 
Weight gained in charging 15 oz. 


The theoretical weight deposited would be about 18 oz. 

After the above charge the cells were discharged on a 
constant resistance with the following results :— _ 

Started at 2:58 volts per cell at 50 amperes down to 1:8 
volts a& 35 amperes. 

Total ampere-hours discharge — 399 ; watt-hours, 860. 
. After standing all night the celle recuperated, and gave 
m our presence 2*5 volts on open circuit, and 50 amperes, 
starting at 2:2 volts, for 1 hour. Опе cell was, at our 
request, short-circuited for over one minute, and gave 120 


amperes-at 1:4 volts, and then quickly rose to 2:2 on open 
circuit. | 

Weight of complete cell, 42 lb. or 

‚ This gives for 860 watt-hours over 20 watt-hours per lb. 
per cell, and abont 36 watt-hours per lb. of plates. | 

It would, of course, be very misleading to base any data 
as to watt-hours per lb., or efficiency in ampere-hours or 
watt-hours on one charge and discharge. This is quite 
obvious from the above figures, as, if we add to the 399 
ampere-hours' discharge the short discharge after recupera- 
tion, we reach an ampere-hour efficiency of about 97:5 per 
cent., and this could be exceeded by taking further short 
discharges after again recuperating. 

We should like to see the average figures over a number, 
say, at the least, 10 charges and discharges. 

For the purpose of comparison, the outputs of various 
storage batteries as given by the manufacturers will be 
interesting. 

The following figures are teken from Mr. H. F. Joel's 
paper, read before the Institution of Civil Engineers, 
1903 :— 


Watt-hours per f. A. F. of 
w. of complete discharge. 


Battery. cell. Volta. 
Faure-Sellon- Volckmar т. TN 90 20 
Fulmen T 888 = $us =f 110 2:0 
B.G.S. modified Fulmen ... n "AN 12:65 2:0 
E.P.S. Faure-King ... 8 ee NT 80 20 
Rosenthal “ National " cell m ns 15:0 2:0 
Lee-Coll (lead and zinc with cadmium) ... 10:6 2:5 


It will be noted that in no case is anything like 20 watt- 
hours per lb. reached, as claimed for the Zedecco cell, во 
that if this figure can be maintained, it will mark a distinct 
step in advance of what has hitherto been accomplished with 
automobile cells. { 

As to the mileage that has hitherto been made on electro- 
mobiles fitted with accumulators, the following data from 
the same source as above may, we think, be considered 
authentic :— 


Weight of To 


tal Speed in 
Date. car loaded. miles run. | miles per hour. 
| 


Name. 


— — — — — 


| uU | 
Nov. 17th, 1899 “ Columbia” 


i 


— — 


| 
| 
| 
| 


116ton |. 100 | 13°3 
г runabout е d^ M 
May 14th, 1900 | “Criterium”, 2:5 tons 1625 | 10 
car | | | 
Oct. 18th, 1900 | “Joel” car | 1 ton 658 10 
| voiturette se il у 
June, 1901 ... | Powerful“ | 2:2 tons 94°75 11:5 
| touring саг | | 
Sept., 1901 ... | Baker run- | 0°61 ton ‚ 1875 | 8 
. about i 
October, 1901 | Kriégercar | 2:45 tons | 1903 · 12:4 


The car used for the trial runs with the Zedecco accumu- 
lator was an ordinary Sheele chassis fitted with two 5-H.P. 
motors and series- parallel control. The cells were fitted in 
two groups and covered with box seats. The total weight of 
the car when loaded with six passengers, including driver, 
was 2'1 tons. с | 

Several rans have been made with this car fitted with 48 
cells as mentioned above, the runs on one charge varying 
from 75 miles to 120 miles, the routes, we understand, being 
to Brighton, Reading and Newbury and back. The speed 
on the level was 20 miles an hour, the average speed 
throughout being limited by the amount of traffic met with. 

The trial runs have been attended by the following 
technical experts :—Messrs. T. Parker, jun., Н. M. Sayers, 
J. Hewett, Leonard Tate and Frank Broadbent, and we shall 
be interested in seeing the reports of these gentlemen as to 
the behaviour of the battery during these runs. i 

As at present constructed, we should say, if we may do 
so without any risk of weakening the bonds of l'entente 
cordiale, that the battery is a little too Frenchy, and that 
the parts will need considerably strengthening mechanically 
in order to deal satisfactorily with electromobile work. ' 

The special charging arrangements and also the somewhat 
comparatively long period required for charging will militate 
against the use of the battery for touring purposes, and we 
understand that it is the intention of the company to limit. 
its use to town work where these disadvantages will not be 
felt, as each car will be provided with duplicate batteries, 
one of which will be charging whilst, the other is in use. 


* 
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fe should welcome any battery which advanced the cause 
of electromobile traction, and if the Zedecco battery will do 
regularly in practice what is claimed for it by the pro- 
moters, there is, we think, no doubt that a step in advance 
vill have been made. | | 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Vist? or KINDRED INSTITUTIONS FROM ABROAD. 


(Continued from page 11.) 
Ох Monday morning, while the lady engineers were taken for 
adrive round Glasgow, most of the males proceeded to the 
power stations of the Corporation at Pinkston and Port 
Dundas. The former, which was built in 1900 for the 


supply of power to the electric. tramways, and commenced ` 


operation in 1901, contains four main three-phase generating 


ets—two Allis-B.T.-H. and two Musgrave-B.T.-H.—of 


4,000 H.P. each, two Stewart-B.T.-H. D.C. sets of 800 н.р. 
eh, and six Allen-B.T.-H. auxiliary sets of 100 н.р. each, 
making a total of over 18,000 H.P.; the plant in the main 
is the same as when we fully described it in August and 
September, 1901, but important changes have been made 
in the awitchgear. This was originally of the air-break 
type, but it gave a good deal of trouble, and in 1904 it 
was entirely replaced (so far as the 6,500-volt generators 
and feeders were concerned) by oil-break switches electrically 
operated from & control board on the gallery in the engine 
room. The change has involved considerable structural 
alterations, and has extended also to some of the sub- 
station switchgear. ‘The other generating station visited, at 
Port Dundas, is one of the two belonging to the Electricity 
Supply Department, and contains plant of 20,000 H. P., 
inclading Willans-Dick, Kerr turbo-alternators of 9,000-H. P. 

It is interesting to note that while the building 
(of which one wing remains to be erected) was designed to 
accommodate 30,000 H.P. of reciprocating engine plant, the 
adoption of turbine engines enables more than this amount 
w be installed in the present buildings, and the whole 
bailding will be able to contain plant of over 60,000 н.р. 
when completed. Both types of plant as installed at Port 
[tandas have been fully described in our pages. The visitors 
were taken round by the city electrical engineer, Mr. W. W. 
Lackie, and his assistants. 

Retarning from the works, the party reassembled at the 
City Chambers, where the visitors were formally received by 
the Lord Provost and other municipal dignitaries and enter- 
tained at luncheon by the Tramways and Electricity Com- 
mittees of the Corporation. The meal ended, the Lord 
Provost welcomed the visitors in the name of the city, and 
Me. Hogh Alexander, Convener of the Tramways Committee, 
proposed the health of the I.E.E., Lord Kelvin's name 
being enthusiastically acclaimed. The president, Mr. J. 
Gavey, responded, and incidentally drew attention to the 
vast progress which he had seen take place in electrical 
science during his career; from performing the function of 
* nerves,” electricity had come to fulfilling the duty of 
muscles, displacing, for instance, steam on some railways, 
Ke. Мг. J. Willock proposed The Kindred Institutions, 
and Signor Semenza, in his reply, reminded his hearers that 
an International Exhibition was in progress at Milan, and 
that a congress would take place there in October. Herr E. 

Nagio also acknowledged the toast. Lord Kelvin, who 
was received with cheers, proposing The Corporation of 
Glasgow," remarked upon the advances made in wireless 

hy, and advocated a universal alliance for peace and 
fn ip, to which electricity would contribute no small 
thare. The Lord Provost responded, and commented upon 
the fact that, as Glasgow had James Watt nearly a century 

‘gv, to whom the steam engine was so greatly indebted, so 

tos it had. Lord Kelvin, the leader in electricity, as Chan- 

A of the University. Lord Kingsburgh proposed ** The 

Ladies,” remarking that they had practised wireless tele- 

enphy for years past, and Mrs. Bilsland acknowledged the 

хе. after which the proceedings terminated with “ Auld 


Laty Ауре," sang with linked hands, a performance which 


grads delighted the visitors. 


In the afternoon the programme offered no fewer than seven 
alternatives. Besides a trip to Rouken Glen (for the ladies), 
and one through the principal streets of Glasgow, arrange- 
ments were made for visits to the Yoker power station of the 
Clyde Valley Electrical Power Co. and Messrs. John Brown 
and Co.’s Clydebank shipyard ; to the Dalmuir shipvard of 
Messrs. W. Beardmore & Co., Ltd., or the works of Messrs. 
Singer's Manufacturing Co., Ltd.; to the Hyde Park 
works of the North British Locomotive Co., Ltd; to the 
works of the Fairfield Shipbuilding and Engineering Co., 
Ltd.; and to the Parkhead works of Messrs. W. Beardmore 
and Co. Amid so many enticing possibilities, it was exceed- 
ingly difficult to choose. Many went to the shipyards; we 
elected to visit the Parkhead Forge, and had no reason to 
regret our decision. Оп the contrary, the visit proved most 
instructive and entertaining : escorted by Mr. Ross, the 
general manager, the party visited various rolling mills for 
plates and bars; a mill engaged in the manufacture of steel 
tires for railway wheels by expanding and rolling from the 
solid ; the fluid compressed steel department, where the 
Harmet process is employed to produce sound ingots with 
the minimum of scrap; the gas-driven electric plant; and 
some of. the hydraulic forging presses, machine shops, &c. 
The power station was by no means the least interest- 
ing of these items; the Mond gas system was in 
use, with recovery plant, and we were informed that 
the sale of the sulphate of ammonia not only covered the 
cost of fuel, but left a fair balance on the right side. The 
gas engines at Parkhead, aggregating several thousand 
horse-power, were of the Koerting type, coupled to electric 
generators ; those at Dalmuir shipyard, however, are of the 
Oechelhaeuser type, of which Messrs. Beardmore are the 
makers in this country. So successful has the gas plant 
proved that large extensions are in hand. Most of Messrs. 
Beardmore's work consists in the manufacture of specialities, 
as distinguished from standard sections, «с., and includes 
the manufacture of armour plate, gun tubes and other heavy 
work, for some of which purposes important building exten- 
sions are in progress. 

One of the chief features of the Fairfield works was the 
extensive system of electric driving in use, with steam-driven 
generating plant of about 2,500 H.P. The general supply is 
at 220 volts D.c., but one of the generators is provided with 
slip-rings and balancing coils to feed a three-wire system at 
110 volts for the temporary lighting of ships under con- 
struction. Electric power is used for driving tools, hydraulic 
pumps, winches, portable machines and an electric loco- 
motive, the last-named taking power from the Corporation 
trolley system. 

The Singer Co’s works at Kilbowie employ 10,000 hands, 
and turn out 21,000 sewing machines per week. The enor- 
mous variety of parts manufactured in the works can hardly 
be imagined, and even when we visited the works many 
years ago the factory was & model of organisation and 
activity. | 

The Yoker power station of the Clyde Valley Co., which 
at present contains Westinghouse-Parsons generating plant 
of 4,000 Kw. at 11,000 volts, three-phase, 25 cycles per 
second, was described in our issue of June 28rd, 1905. The 
switchgear is of the remote electrical control type. A similar 


station has been installed at Motherwell. 


On Monday evening a reception was held at the Univer- 


sity by the Rt. Hon. Lord Kelvin, Chancellor of the 


University, accompanied by Lady Kelvin, the Lord Provost 
(Mr. W. Bilsland) and Mrs. Bilsland. During the evening 
Signor G. Semenza, on behalf of the Italian visitors, presented 
Lord Kelvin (who was recently elected an honorary member 
of the Italian Electro-technical Association) with two port- 
folios of drawings by the great Italian artist-engineer, 
Leonardo da Vinci, in token of their esteem. Prof. Pagliani 
read an address from the University of Palermo, and Lord 
Kelvin, who was much moved, expressed his heartfelt 
appreciation of their kindness. 

The James Watt Engineering Laboratories, of which Prof. 
A. Barr is the head, were open, and their excellent equip- 
ment was inspected by the visitora with great interest. А 
description of these laboratories has appeared in our pages. 

On the following day the visitors were the guests of 
Messrs. Babcock & Wilcox, Ltd., to whose works at Ren- 
frew they were conveyed by special train. They were 
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received by Messrs. J. Dewrance and J. H. Rosenthal, 
directors, and Mr. M'Laren, works manager, and were con- 
ducted through the works in detachments. Owing to their 
great extent, the variety of the work done, and the great 
activity prevailing in all departments, these works proved 
extremely interesting to the visitors. The works employ 
over 1,900 men, and turn out more than 1,500 com- 
plete boilers per annum, besides superheaters, mechanical 
chain-grate stokers, feed-water heaters, conveyors, &c. The 
use of cast-iron in the construction of the boilers has 
been abolished, the whole of the boiler being made of 
wrought-steel, and all holes are drilled. Hydraulic and 
pneumatic tools are freely used, and electric driving is also 
employed, power being derived for this purpose from a P.. 
generating plant of about 1,000 н.р. Besides the well- 
known “ Land” and ** Marine ” boilers, two other types, the 
** Cross " and“ Portable ” boilers, are made at Renfrew, and 
a crane-building department is being laid down. 

After inspecting the works, the visitors entrained again, 
апа proceeded to Greenock, where they embarked on the 
turbine steamer Queen Alerandra, and were taken for а 
cruise through the Kyles of Bute and up Loch Fyne to 
Ardrishaig, returning round the south end of the Isle of 
Bute, between the Cumbraes, and back to (ireenock. The 
weather was sunny, with a light breeze, and all the con- 
ditions were present for a most enjoyable trip. Luncheon 
and tea were served on board the steamer. During 
the afternoon, the President, Mr. Gavey, expressed the 
visitors’ appreciation of the generous hospitality of 
Messrs. Babcock & Wilcox, their admiration of the boiler 
works, and their enjoyment of the delightful excursion which 
had been arranged for their delectation. Hearty cheers were 
raised for the company, and Mr. Rosenthal briefly acknow- 
ledged the compliment, expressing the pleasure of his firm 
in welcoming its friends from abroad, and his hope that this 
might be only the first of many such occasions. We may 
add that it would be difficult to imagine a more delightful 
or successful excursion than that which was so admirably 
organised by Messrs. Babcock & Wilcox, and we feel sure 
that the local reception committee, which was at first some- 
what doubtful as to the propriety of accepting the firm's hospi- 
tality, is now thoronghly satisfied as to the very happy out- 
come of its decision. Seeing that the members of the British 
Institution, who visited Germany, Switzerland, and Italy, 
were similarly entertained by private firms on a most lavish 
scale, we fail to see why any doubt should have existed on the 
question ; certainly the visitors showed no more disinclina- 
tion to take part in the excursion than our compatriots did 
on the former occasions—and we are not aware that they 
hang back in the least ! 

Boarding the special train again at Greenock, the party 
returned to Glasgow, and in the evening they were enter- 
tained at a reception and conversazione by the Corporation 
of Glasgow in the magnificent Art Gallery and Museum in 
Kelvingrove Park. There were about 2,000 guests, and the 
scene was both animated and picturesque. During the 
evening Bailie Watson and Councillor R. M. Mitchell wel- 
comed the visitors, and Mr. R. K. Gray expressed the thanks 
of the electrical engineers for the splendid reception accorded 
them. Mr. C. H. Sharp, of New York, also spoke in praise 
of Glasgow, and Prof. Farny, of Switzerland, briefly 
expressed the pleasure of the visitors. 

Next morning (Wednesday) the party left Glasgow for 
Edinburgh, where they arrived at 10 o’clock. Most of the 
members at once proceeded to explore the city in brakes, 
which awaited their arrival; others were taken to the 
McDonald Road Electricity Works of the Corporation, under 
the guidance of Mr. F. A. Newington and his assistant, Mr. 
Foyster. This station contains generating plant, having a 
total output of about 15,000 H.P., consisting of ten Willans 
and Belliss engines driving Siemens and Mather & Platt 
dynamos. There is а battery capable of discharging at 400 
amperes for five hours, but there is no condensing plant. 
Bucket elevators and push-plate conveyors handle the coal, 
and the boilers, most of which are of the dry-back marine 
type, with two Stirling boilers, are fitted with mechanical 
stokers. 

Close to the electricity works is one of the power stations 
of the Edinburgh cable tramways, and by the courtesy of the 
managers, the visitors were permitted to inspect the 


machinery, which consisted of two horizontal compound 
engines driving the cable drums through rope gearing. The 
arrangements made for regulating the tension of the cables 
excited much interest. 

A drive through Edinburgh followed, after which the 
Visitors were entertained at luncheon by the Corporation at 
the North British Station Hotel. 

In the unavoidable absence of the Lord Provost and other 
leading members of the Council, Bailie Dobie presided, and 
after the loyal toasts, proposed the health of “ Our Guests,” 
whom he heartily welcomed. Не referred to the fact that it 
was Independence Day, but that anniversary no longer 
excited ill-feeling. 

Mr. J. W. Lieb, jun., pust-president of the American 
Institute, in responding, thanked the (Council for its 
hospitable reception of the visitors, and said he was proud оп 
that day to acknowledge the debt of America to Scotland. 
He also expressed the greatest appreciation of the organisa- 
tion of the tour, which had been most successful ; the I.E.E. 
had broken all records. Mr. H. M. Brooks seconded Mr. 
Lieb, and commented on some of the differences between 
British and American practice in tramway promotion ; Mr. 
E. Brylinski also responded to the toast, speaking very 
rapidly in French. Councillor Stevenson then proposed 
“ The Institution of Electrical Engineers," but unfortunately 
he had perused an out-of-date list of officers, and was one year 
behind time in his references to the presidential excellencies. 
Mr. Gavey, in response, remarked on the revolution effected 
by electrical science, and Mr. W. M. Mordey claimed that 
the electrical had become the most important branch of 
engineering. : 

Dr. R. T. Glazebrook then proposed The City of Edin- 
burgh,” to whose beauty he paid a tribute of admiration, and 
the chairman, in responding, stated that there was no doubt 
in Edinburgh that electric lighting was superior to gas. 

After luncheon there was time for the further exploration 
of the city, a flying visit to the Forth Bridge, &c., before 
the visitors resumed their journey. In spite of a slight 
mistiness, the day was gloriously fine, and “ Auld Reekie "" 
looked her very best; the visitors, especially those from 
abroad, were keenly interested in the numerous monumenta, 
historic buildings, old customs, &c., which they observed, 
and greatly enjoyed the day spent in Edinbro. In the 
evening they recrossed the Border, arriving at Newcastle at 
8.40 p.m. 

(To be concluded.) 


CORRESPONDENCE. 
Letters received by us ofier 5 p.m. on Tuesday cannet appear 
unt id the fi ing week. Correspondents should forward their com- 
munications at earliest possible moment. No letter can be pub- 


lished unless we have the writer's name and address in our possession . 


The R.A.S.E. Suction Gas Plant Trials. 


We shall feel much obliged if you will grant us a little 
space in your “Correspondence” columns to place before 
your readers some facts concerning the above trials, and the 
awards which have been made by the judges in connection 


-with them. We have felt so strongly over this matter that 


we have entered an official protest against these awards 
being made. 

The printed regulations of the R. A. S. E. set forth the 
special points to which attention would be given, and these 
were as follows :— 

1. Attendance necessary. 

2. General design, including facility of cleaning and space 
occupied. 

3. Regularity of running. 

4. Fuel consumption, water consumption. 

9. Price. | 

6. Relative proportions of gas producer and engine. 

7. Volume swept by piston relative to brake-horse-power. 

The above regulations were the special pointe on which 
the awards were to be based, and we respectfully protested 
that such pointe had not been duly considered in connection 
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with our gas engine and gas plant which the judges selected 
for their furtber trial on Saturday, June 23rd last, along with 


the engines of Messrs. Crossley Bros. and the National Gas 


Engine Co., Ltd. The grounds of our protest are as 
follows :— 

1. Attendance Necessary.—We have pointed out that in 
our gas engine and gas plant we had only one attendant, 
who performed all the work in connection with the starting 
and running, whereas the two successful engines had at least 
wo attendants to do the same work. Further, the time 
taken by our attendant throughout the trials to start our gas 
engine and gas plant was about 50 per cent. less than the 
time taken by either of the above two firms. 

3. General Design, including Facility of Cleaning and 
Mer Occupied.—As to the general design of the engine, we 
clam for it that it is considerably in advance of any of the 
engines entered for competition, for the following reasons :— 

(a) The extended bedplate supporting the engine cylinder 
practically the whole of its iength. 

(å) The facility with which the ignition of the engine can 
he advanced or retarded while the engine is at work, to suit 
the kind of gas being used at any time. This important 
feature does not exist in either of the two successful engines. 

(r) The ring lubrication fitted to the crankshaft bearings. 

(d) Forced lubrication fitted to the engine piston. 

Other details, such as the waste oil trough round the 
engine bedplate and loose exhaust valve seats and loose 
guides for the exhaust valve spindles, might also be 
mentioned. , 

As to the general design of the gas plant, the following 
special points should be noticed :— 


га) The superheater used is of the most simple character 


and one which permits of its being cleaned in a very easy 
manper. 

(^) The generator is fitted with a cast-iron base pre- 

renting either internal or external corrosion, and gives a 
mach longer life than one made of steel plate. 
. (cy Every detail part of our gas plant and pipe connections 
i» fitted with loose doors through which each part can be 
chanel. The vas plants of the successful engines have not 
any doors fitted on the pipe connections and bends in their 
gas pianta, and to enable the interior of their scrubbers to be 
examined, cleaned or filled, the main gas pipe has to be 
entirely removed, an operation entirely unnecessary in our 
gas plant. 

Spare occupied. —We emphatically claim that our gas 
engine and plant can be put into less apace than either of the 
socceasfal competitors, as an examination of this will 
prove. | 
3. Regularity of Working.—We claim that our gas engine 
and gas plant have proved more regular in working than 
either of the successful competitors. The gas made by the 
plant was regular in quality, and did not necessitate any 
adjustment of the air throttle from time to time. The 


engine worked in a very regular manner. though it was 


fitted with less weight of fly-wheel than any of the two 
successful engines. 

4. Fuel Consumption, Water Consumplion.—As to fuel 
cunsumption, we are unaware what amount of fuel was con- 
samed by the successful competitors, but we do know that 
consuined by our engines and plant. If none of the coal 
taken out of the generator and unused by us, be credited to 
ча, our coal consumption is 1:20 lb. per в.н.р. per hour ; if 
all such coal be credited to us our consumption is 1 lb. per 
&.H.P. per hour. The consumption of coke used in our 
engine was 1:25 lb. per B. H.P. per hour, if the coke returned 
be credited. (It is to be noted that these consumptions 

‘oclude all standby losses, &c.) Such fuel consumptions as 
these will compare at least favourably with those of the 
successín| plants, but it has to be specially noticed in this 
connection that the judges told the competitors that fuel 
с was not the most important feature of the 


As to water consumption, we made no special effort to 
reduce this in the trial, believing that the conditions to be 
observed were such as would be obtained in ordinary every- 
day work. Onr water consumption under these conditions 
=з ant to 14 gallons per m.H.r. per hour. Such con- 
‘omption could easily be reduced, if necessary, at the expense 
C basing dirty valves, dirty piston and a dirty cylinder. 


The other three points in the regulations issued by the 
R.A.S.E. do not call for notice here. 

We beg to say in conclusion that the engine exhibited by 
us was one of our standard character, and has nothing of the 
purely racing element about it. It was one which could be 
safely put in the hands of an unskilled person. 

On the above grounds, we have protested against the 
awards which have been made, and we feel most strongly 
that if such decisions as these are to- be characteristic 
of future trials of the R.A.S.E., no competitor can have any 
assurance that his machine or implement will receive that 
careful treatment to which he is at leust entitled. 

In consequence of our having submitted our official 
protest, we have received from the secretary to the R. A. S. E. 
the following reply :— 

“ [ am instructed to acknowlege the receipt of your letter 
of the 28th inst. (June) respecting the awards made by the 
judges in the suction gas plant trials at this show. 

“The protest was formally reported to the Council at 
their meeting held yesterday in the showyard, and in- 
structions given for your letter to be submitted to the judges 
and the Society's consulting engineer for their observations 
and report for consideration by the Council." 

We leave the matter here for the present, and we ask for 
your indulgence in placing this matter before your readers, 
as we know that others besides ourselves who entered the 
competition feel as strongly as we do in this matter, and 
that it is not simply our own feeling which prompta us. 


pp. The Campbell Gas Engine Co., Ltd., 
Нсон CAMPBELL. 


Halifax, July 3rd, 1906. 


Inaccurate Electricity Meters. 


'l'he question has been raised—W hen a meter is removed 
from the premises of a consumer to the supply authorities’ 
test room and found inaccurate, what may be done ? 

For a supply authority to remove a meter from а consumer's 


premises when there із any doubt as to its correct registration 


is a risky thing to do, except by the consumer's request, 
unless the amount of energy supplied by the undertakers to 
the consumer shall have been agreed upon beforehand. It 
is a very easy thing in cases of this kind to ascertain the 
accuracy or otherwise of & consumer's meter by putting an 
accurate meter in series with it before removal. 

The removal of a meter not only removes with it a great 
deal of the evidence as to what state the meter was in when 
on the consumer's premises, but it also puts doubts into the 
consumer's mind as to what fairness of treatment he is going 
to get from the supply authority. 

An electric lighting order which I have before me states : 
— The amount of energy supplied. . . shall, except ås 
otherwise agreed between such consumer and the undertakers, 
be ascertained by means of an appropriate meter duly 
certified, &c." Tt would therefore be possible to use uncer- 
tified meters, providing that that means of measuring the 
energy supplied is mutually agreed upon by the consumer 
and the undertakers. | 

In the event of a meter proving consistently inaccurate, 
it would likewise be possible for the consumer and under- 
taker mutually to agree upon the amount of inaccuracy, and 
thus still have a correct account. 

In the event of a meter having acted erratically, it is im- 
possible to go by it at all, and the amount of energy supplied 
must be ascertained and mutually agreed проп by some 
other means, the fairest of these undoubtedly having refer- 
ence to that consumer's similar quarter's consumption in 
other years. 

Should it be impossible by the above or similar methods 
to ascertain the amount of energy supplied and agreed upon, 
the only course left is to appeal to the Board of Тілде 
inspector. whose decision is final. But one thing is certain, 
the fact of the supply authority having removed the meter 
would not help to uphold any claim they might make 
against the consumer. 

With regard to knocking something off a man's bill, if 
“Only One Case“ means that the amount of energy supplied 
to his consumer has been ascertained by some system mutually 
agreed upon, i. e., probably by an uncertified meter, and that 
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that meter is accurate, then he has no right to allow any- 
thing off the account ; he must remember that his auditors 
have to be satisfied, which they would not be if he acted 
in this manner. 

If his consumer is so convinced that his account is wrong, 
let him substantiate his conviction by putting down the cost 
of a Board of Trade inspector's test, and return it to him 
with an amended account if his meter is found to be 
wrong. 

Our troubles are sometimes bad enough, but for goodness’ 


sake do not let us make them ten times worse by corruption 
of this kind. 


Tunbridge Wells, July 3rd, 1906. 


The letter which my assistant wrote, and which was 
printed in your issue of June 22nd, signed“ Meters,“ has 
not called forth the comment which the subject deserves. 

I should be glad if other central station engineers would 
give their views, and perhaps your legal contributor would 
kindly wind up the discussion with an expression of his 
views. 

5. E. Fedden, 


Munager, Corporation Electric Supply Department. 


Sheftield, July 6th, 1900. 


[Our legal contributor has already deult with the matter, 
and his views will be published in an early issue.—E ps. E. R.] 


Manufacturers Selling Direct to Consumers. 


It would be interesting to have the opinion of those con- 
tractors who are feeling the pinch—and few are not—of the 
best way to prevent the selling direct to consumers by manu- 
facturers. Some of the latter are so anxious to do business 
that they have adopted a glorified system of hawking. "They 
fit up a showrcom at the leading hotel, issue invitations to— 
sometimes the local contractors—always the local architects, 
engineers and “ shippers (this covers а lot), and should a 
doctor who is building a new house, or a draper about to 
open another “ emporium,” ог a publican who is wiring his 
hotel, happen to hear of the exhibition—I note they usually 
do—the hawker (pardon, traveller) is so busy that he has 
not time to distinguish between the trade and The Trade." 
This competition is grossly unfair, and I wonder what other 
hody of tradesmen would take such treatment lying down as 
the E.C.'8 appear to do. 


M. McBratney. 
Newport, Mon. 


e 


Tramear Brakes. 


May I be permitted a few remarks on the above subject, 
referred to by “Tramway Engineer" in your issue of the 
6th inst. This gentleman tells us that up to the present 
there has not been a case of a single car fitted with mechanical 
track brakes running away downhill Your correspondent 
may possibly be interested to learn that during 1902 (if I 
may go so far back) at least two serious accidents occurred 
in the West of England, in which the cars involved were 
fitted with mechanical track brakes, and got beyond the 
drivers’ control while descending gradients. 

At inquiries into such accidents, the question of sand- 
boxes acting is one that is very rarely raised, and to which 
but slight importance is usually attached ; yet every tram- 
way engineer knows that, under certain conditions, the best 
brakes on the market, whether electrical or mechanical, may 
be rendered useless hy the failure of the sanding gear—that 
is, useless so far as stopping the car is concerned. A 
mysterious haze often envelopes the cause of such mishaps, 
although, in the absence of a better reason, the fault is 
usually laid on the electric brakes. | 

„Tramway Engineer" states that “it is well known 
amongst electrical engineers that electrical contrivances are 
not to be relied upon." Such а statement is surely rather 
sweeping, and by no means complimentary, to the manu; 
facturers of some of the splendid equipments that for years 
have been giving such good service on our older systems, 


David Smith. 


Every tramway engineer will, I think, agree with me on 
this point—on every system serious accidents are daily 
avoided by the promptitude with which motormen bring 
their cars to a standstill. Are mechanical brakes responsible 
for such smart stops? I think not. A track brake that will 
bring a car moving at, say, 10 miles an hour to a stop in 
30 ft. is very rarely met with, yet the unreliable (?) electric 
brake does this often in the course of a day's run. 

As regards electric brakes, these are no more unreliable 
(when looked after by an electrician) than a mechanical 
brake is. ү 

If a pair of machines perform their functions properly 
whilst propelling a car, it may be safely said that they will 
act equally well when used for braking, taking for granted 
that reversal of armature or field connection is properly 
effected. I speak generally and without regard to very rare 
electrical faults which might occur to prevent such a change 
of function being successful. 

Looking further afield for the cause of any probable 
failure, we will turn to the controllers, whose contacts are a 
frequent source of failure of the electric brake. Whether 
they be of the emergency stop, or the rheostatic brake: 
type, we are not confined to one position for an emergency 
stop. Should the ordinary electric braking position fail to 
produce a reduction in the speed of the car, after making 
gure she will not “catch” on any notch (in the case of a 
rheostatic brake), if the controller be reversed on to the 
highest notch, the effect will be found the same as if the 
motors were (/) independently short circuited, or (^) coupled 
in a short-circuited parallel combination with no resistance 
in circuit in either case. 

These diagrams may explain my meaning : 


Short-circuited 
parallel combination. 


Reversed on 
highest notch. 


Independently 
short-cirenited, 


There is practically no difference in the violence of these 
different stops, and it will be seen that a driver has another 
brake, practically ; as a bad connection which may render 
the ordinary electric brake inoperative, may not come into 
use on the reverse position of the controller. A knowledge 
of this extra braking facility on the part of drivers would, I 
believe, save many deplorable accidents caused through 
failure of the rheostatic or emergency brake. I may say that 
I have come across many drivers of experience, and even 
depot electricians who have expressed surprise that such a 
brake should exist in addition to the regulation one 
provided. | | 

Whether current be in the wires or not is immaterial to 
the action of this stop, as, in any case, a fuse would go, 
should a rapid reversal take place, and render the car circuits 
dead. 

In conclusion, I may say that another frequent cause of 
electric brake failures is dirty commutators. The ex- 
planation is simple: A 400 or 500-volt starting current 
easily overcomes the resistance offered by the dirt on 
the commutator, whereas the infinitesimal current which 
starts the circuit for braking- utterly fails to accomplish this 
—consequently, no excitation. st 
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Electrolysis and Joint Boxes. 


In further reply to correspondence re above, І note that 
* Mains Engineer" queries the advisability of preventing 
lead sheathing from being continuous on account of the possi- 
bility of upsetting testing facilities. Granted that the 


lead sheathing is often used in connection with such tests 


on L.C. cables: it is impossible for it to be used on other 
classes of cables, such as bitumen and rubber insulated where 
а lead sheath i8 non-existent. 

Therefore, the use of boxes made of insulating material to 
split пр an L.C. network would merely bring such a system 
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in line with a leadless cable system; so far as testing facili- 
tis are concerned: and this latter system has been in use 
quite long enough to ensure that the arrangement is no mere 
experiment. 

Further, some engineers have had so much trouble from 
electrolysis that they use wooden bushes in the glands of the 
joint boxes to interrupt the current ; but, as pointed out in 
my article, a joint box made of permanently insulating 
materia] would be more reliable. I trust this is now clear 
to “Mains Engineer," and am pleased to deal with his 
courteous comments. | 

As regards Sero sed Serio," to save. your space, his 
vituperation can stand for what it is worth, and to the trifling 
oe he advances the following applies. 

‚ їп support of his contention that © electrolysis” was a 

common term 15 years ago, he can only state that a com- 

posite duct was in use in America at the time the important 

books, &c., mentioned by me, were written ; in which books 

(Gating from 1892 to 1899) no reference is made to this 

“common term." Is this argument, or—to use his own 
t expression—“ blowing off? 

* Sero further states that the “ lead box tee joint is 
the present practice. This reminds one of the three tailors 
of Tooley Street who represented the people of England. 

Bushes used as insulators and as lead sheathing protectors 
are discussed by “Sero” with the assumption that he is 
saying something new. If he will take the trouble to look 
over my article he will see that he has but confirmed the 
statements there, with the exception of his description of 
armoured cable jointing, where he mentions one method as 
tbe invariable practice. It may have been 80 as a personal 

ence, of course. 

“Sero’s dealings with insulating joint boxes incidentally 
&how him up rather badly. An engineer who uses a box 
filling compound which allows damp to damage his cables by 
creeping through a bush, or in any other way, deserves all 
be geta ! 

July ath, 1906. 


The Writer of the Article. 


DEVELOPMENTS IN THE BASTIAN 
MERCURY VAPOUR LAMP. 


Раси time to time these pages have contained records of the pro- 
grees fade by the mercury vapour lamp, for considerable progress 
hes been made, although the lamps are admittedly still capable of 


great improvement. Р 

The Bastian type of lamp is of peculiar interest, owing to its 

— origin and to the very practical designs adopted by the 
So recently as January, 1903, the first patent was taken 
out for this lamp, and about the middle of the following year the 
first few lamps, arranged to burn four in series across 200 volts, 
were sold. | 
"By the end of the year 1904, it was found possible to construct 
е lamps to burn singly on any voltage up to 250 volts, and since 
that development, little, if any, change has been effected in the 
method of manufacturing the burner, except as regards improved 
methods of annealing, &c. 

The burners are made of hard Jena combustion tubing, and as 
this glass has a much lower coefficient of expansion than platinum, 
considerable difficulties have had to be overcome in effecting a 
thoroughly reliable sealing-in of the platinum leading in wires, but 
that these difficulties have been overcome is evidenced by the fact 
thet many burners have lasted over 5,000 hours in actual use, and 
сар, specially tested, had a life of over 10,600 bours under con- 
disions of practical use. During this long period very little dis- 
coloration of tbe glass took place, except for a short length of 
about j in. near the negative electrode, and it is claimed that the 
ellciency of the lamp was not reduced more than 5 per cent. 
thereby. 

8 3,000 lamps ha ve now been sold, and these are being used 
im a great variety of situations, principally in combination with 
carbon filament lamps, as the combination results in a pure white 
fight, which preserves all colours at their true daylight tint. The 
lump is, therefore, invaluable for decorative and colour matching 

and owing to its resemblance to daylight, it is not 
to tbe eye. 

One of the first public trials of the Bastian lamp was in the 
Selk tower at Westminster, but it was made at a time when 
Paigment was exceptionally busy, and in order to avoid the 
ect public time occasioned by the numerous questions in the 
Hesse as to the unwonted appearance of Big Ben's complexion, 

experiment was discontinued by the order of the anthorities, 

„Желе publicly stated in the House of Commons, however, that 
j tampe bad been tested to give a clearer definition of the 


А 
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figures on the clock, and that their introduction would effect a 
saving of about £70 a year in energy consumption. We understand 
that instructions to renew the experiment have been given. 

Other public clocks at Rotherham and Wigan are successfully 
lit with Bastian lamps, and a few of the various purposes for which 
these lamps are being used are as follows :— 

For illuminating the glass roof of the principal lounge in the 
Ritz Hotel, Piccadilly, W.; the Court Yard at the Great Central 
Hotel, Marylebone; car-sheds at Rotheriam and Rothesay: show- 
rooms at Waring & Gillows, Manchester; office of the Midland 
Railway Co., Derby ; streets at Wigan and Barnsley ; Kodak, Ltd., 
for photographic purposes; Dr. G. Johnstone Stoney, for micro- 
scopic purposes; Prof. Troughton, for spectroscopic research, &c. 

These examples illustrate some of the special applications of the 
lamp, which ie, however, used in ordinary lighting work in many 
shops. It is almost superfluous to remind our readers that this 
type of lamp is highly efticient, being some ten times better than 


THE Bastian Mercury Vapour Lamp, PENDANT ТҮРЕ. 


the ordinary incandescent lamp; and to those who object to the 
colour of the mercury vapour, pure and simple, it will be interest- 
ing to know that the firm is busily experimenting with a view to 
colouring the arc stream by the addition of other metals to the 

mercury. | 

Our illustration shows one of the latest patterns of lamp, used by 
ourselves for office illumination; as will be scen, it is combined 
with an incandescent lamp, thus obviating the colour difficulty for 
internal work. The lamp is not essentially different: in construc- 
tion from earlier ones described in our pages, but it is improved in 
several minor points. 

Sole licences to work the patents in France and Spain have been 
acquired by the Compagnie Generale d'Electricité, of Paris, and in 
Switzerland the sole licence is held by the Schweiz Gluhlampen 
Fabrik, of Zug, whilst the Cooper-Hewitt Electric Co., of New 
York, bave acquired an option to purchase all the rights in the 
United States and Canada. i | 

The grant of the company's patents bas been opposed in several 
foreign countries, but the firm has so far in all cases successfully 
contested such opposition, and the German patent which was 
opposed has just been finally sealed with the full broad claims 
originally allowed by the German Patent Office. 


Bennis Stokers.—At the Health Exhibition, which is 
now running in connection with the Congress of the Royal 
Sanitary Institute at Bristol, Messrs. Ep. Bennis & Co, LTD., at 
stand No. 19, have on view their Bennis" and Miller-Bennett " 
chain-grate stoker, the '' Bennis " mechanical stoker and compressed 
air furnace and the “ Bennis" new patent coking stoker. 


Large Order for Gas Engines.—We understand that 
the IxpIANA STEEL Co. has given the largest single order for gas 
engines ever placed by one company. It is for eight Westinghouse 
twin-tandem, double-acting, horizontal gas blowing engines of 
3,000 н.р. each, capable of delivering 30,С00 cb. ft. of free air per 
minute to the blast furnaces which produce the gas which, in its 
turn, is also used to operate the engines, · 
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PARLIAMENTARY. 


The Supply of Electrical Fittings by Borough 
m Councils, 


THE London County Council's General Powers Bill came before 
the Earl of Camperdown's Select Committee of the House of Lords 
Int the latter end of last week. Among the clauses which were 
passed was one providing for the supply of fittings by 
Metropolitan Borough Councils. The only opponents were the 
Electrical Contractors’ Association, who submitted certain amend- 
ments, which, unfortunately, were rejected. The clause is as 
follows :— 

„It shall be lawful for the Council of any Metropolitan Borough 
being authorised to supply and supplying electrical energy, to 
expend money upon the wiring and fitting and supplying with 
wires, fittings, motors, and apparatus, the premises of their con- 
sumers or prospective consumers, and to enter into and carry into 
effect agreements and arrangements with respect thereto, and to 
make such charges therefor as they may think fit. 

"Provided that nothing in this section shall be deemed to 
authorise the Council of any Metropolitan Borough to manufacture 
any such fittings or apparatus. 

“Provided also that every such Council shall so adjust the 
charges to be made by them as aforesaid as to mect any expendi- 
ture by them under the powers of this section (including interest 
upon any moneys borrowed under and for the purposes of this part 
of this Act and payments to sinking fund in respect of such 
moneys). 

“Every sum charged by any such Council to a consumer in 
respect of the wiring and fitting of the premises of such consumer 
and the supplying of wires, fittings, motors, and apparatus shall be 
clearly stated in every demand note by such Council for payment 
for electrical energy supplied to such consumer, distinct from the 
charge for such energy. 

“The total sums received and expended by any such Council 
under this part of this Act in each year (including the amount 
required for interest on and payments of sinking fund in respect of 
moneys borrowed) sball be separately shown in the published 
accounts of the electric lighting undertaking of such Council for 
such year. 

" Any such Council of a Metropolitan Borough may borrow in 
the same manner and subject to the same conditions as if such 
expenditure were for the purposes of ' The Electric Lighting Acts, 
1882 and 1888' as amended by the ' London Government Act, 1890" 
any such sums of money as may be required by such Council for 
the purposes of this part of this Act." 


L.C.C. Tramways Bill. 
(Continued from page 16.) 


Comina to the question of general finance, Mr. HUTCHINSON said 
that he would show that there was no pressing necessity for this 
scheme. There would be a loss on the tramways, “and,” learned 
counsel continued, *I have shown you what this unknown loss is 
going to be "—a statement which was received with loud laughter. 
Continuing, Mr. Hutchinson said that, but for the ill-timed laughter, 
he would bave completed his sentence. He meant that he was 
going to show what would be the effect of the unknown loss upon 
the finance of the Council. He left aside the whole question of 
danger and the matter of the passengers stepping off the trams into 
the middle of the street, where dangerous vehicles like motor-cars 
were running up and down, because, although those details affected 
the safety of the public, they were swamped when one came to other 
considerations. Referring to the special report, Mr. Haward bad 
told him that the Council had spent on the southern system 
£3,000,000, and that there remained £1,000,000 yet to be expended. 
On the north the position was reversed. There was £1,000,000 
which had been spent, presumably in tbe purchase of horses and 
rails which were worn out and tramcars which would be swept out 
of existence, and they had got to spend £3,500,000. Not only had 
the Council been 10 years in considering whether they ehould operate 
the northern tramways electrically, but tbey had spent £22,000 
upon plans, and yet they could not tell when the 33 millions would 
be spent. His submission on that point was very short, and it was 
this: He put it to Capt. Hemphill whether it would not be well to 
put the horse before the cart in this instance, and before they made 
a connection involving an unknown amount of capital and involving 
an unknown loss, to occupy themselves in spending the 34 millions in 
giving the tramway communication which the people in the North 
wanted. They would then, when that tramway came into 
existence, have the thing ripe and ready for connection by some 
means. Here they had tramway works authorised which were 
going to cost 34 millions in the north anda millior in the south, 
and also new lines elsewhere which were going to cost £1,100,000. 

The CHAIRMAN : £6,000,000. 

Mr. HutcHinson: Yes, £6,000,000, and part of it a scheme 
which has been waiting for 10 years. Mr. Haward had told him 
that the capital debt of London was at the present time 45} 
millions, апа that the rateable value, as the result of quinquennial 
valuations and increased assessments, had increased in 10 years 
from 36 to 43 millions. 

The CHAIRMAN remarked that £11,000,000 was due to the 
Education Act. 

Mr. Hutcuinson said that he did not think that was taken into 
consideration. At any rate, eliminating education, the burden on 
the ratepayers had increased on the onc hand 20 to 24 por cent., 


‘tended that the site ought not to be taken. 


the amount paid in rates, i tive of education, had increased 
3d. in the £. The result was that the financial burden in 10 years 
had increased by 25 per cent. He asked the Committee to say that 
the Bill should not proceed. It would, he concluded, give the 
stocks of the Council a much needed rest. 

Mr. Lewis Cowapp, K. C., then addressed the Committee at some 
length on behalf of the omnibus companies, bis arguments turning 
upon the question of renewals, &c. 

Mr. Moon, K.C., replied for the L.C.C., dealing with the various 
petitions one by one. Considering the question of renewals, he 
referred to a passage inthe Traffic Commissioners’ Report in which 
that subject was dealt with. This passage ran An end-on break 
in the course of a journey probably caused additional expense (for 
two independent fares usually cost more than a through fare), whilst 
the consequent delay and discomfort, especially in bad weather, 
and the uncertainty of trans-shipment, are great drawbacks. Where 
the line abruptly terminates in the middle of a crowded street, 
even greater discomfort is caused, together with serious diminution 
of efficiency in the entire tramway service, and an intolerable con- 
gestion in the streets. It is difficult to appreciate hew such a state 
of things can have been tolerated forso long. Whatever view may 
be held upon the expediency of extending tramways in London, it 
cannot be expedient to work those we have upon inefficient 
methods.” The expenditure which was proposed by the present 
Bill, Mr. Moon observed, was to remedy the inefficient methods in 
regard to two of the main termini south of tbe Thames. The pro- 
vision for renewals was such that it would renew the plant at the 
end of its life and would pay for repairs during the interval. 


WEDNESDAY, JULY 4TH. 


The CHAIRMAN of the Committce, Earl Camperdown, said that 
baving considered the Bill, the Committee bad decided in regard 
to the circuit scheme,” that that portion of the tramways might 
proceed. | 

The City Corporation Bill for the widening of Blackfriars Bridge 
was then taken, the only opposition being from the Metropolitan 
Water Board. i 

A clause by which that autbority were to have powers to lay 
mains over the widened bridge was inserted, and the Bill was 
ordered to proceed. 

The consideration of that part of the L.C.C. Bill, which refers to 
the taking of land at Wellington Road, Bow, for the purpose of a 
car-ehed, was then proceeded with. 

Mr. READER Нлвнив, K. C., for the Poplar Borough Council, con- 
It was part of the 
best residential quarter of the borough, and there were other sites 
available, one of them in an insanitary area, and an endeavour 
should be made to obtain one of these before the Council was 


. allowed to take the Wellington Road site. 


Mr. Moon, K.C., replied on behalf of the L.C.C. 

The CBAIRMAN said that the Committee bad come to the con- 
clusion that when they came to consider the clause in which it was 
proposed compulsorily to take the site, the words must be struck 
out of the Bill. 

Clauses were then adjusted. 


Metropolitan District Railway.—Mr. Nield asked in last 
Friday's “ Parliamentary Papers" if the President of the Board of 
Trade was aware tbat the District Railway had, for many hours of 
the day, reduced the carriages making up a train to four, and in 
many cases three, and that, as a result, much overcrowding and 
inconvenience were occasioned to travellers, not unattended with 
danger; and whether he would coneider the advisability of making 
representations to the company on the subject, and, if necessary, 
framing regulations which should prevent a continuance of the 
p complained of. Mr. Lloyd-George replied that complaint 

ad been made to the B. of T. that the Metropolitan District Rail- 
way Co. had reduced the number of carriages making up certain of 
their trains, and he had been in communication with the railway 
company on the subject. The company now informed him that the 
frequent services of seven-car trains, which were at first provided 
after the introduction of electric traction upon their line in 1905, 
were found to be in excess of public requirements, and had conse- 
quently been curtailed from time to time. The company added 
that they still had these services under careful observation, and 
were of opinion that the trains at present run met the require- 
ments of their passengers. If the honourable Member would 
furnish specific instances of habitual overcrowding of these shortened. 
trains, further inquiry should be made, but the Board of Trade had 
no powers which would enable them to frame regulations of the 
nature suggested. 

Folkestone and District Electric Supply Bill.—The Bill 
came before the Unopposcd Bills Committec of the House of 
Commons on Thursday last, week. The measure is to authorise the 
company and the Corporation of Hythe and U.D.C. of Sandgate to 
enter into agreements for the exercise by the company of the powers 
conferred on the Hythe Corporation and U.D.C. of Sandgate by 
the Hythe Electric Lighting Order of 1900 and the Sandgate Order 
of the same year. The powers contained in the Bill include a 
transference of the undertskings. The measure was allowed to 
proceed. 

South Wales Electrical Power Distribution Co.’s Bill.— 
The Unopposed Bills Committee of the House of Commons con- 
nected this Bill on Thursday last week and ordered the mensure to 
proceed. The Bill refers to the re-arrangement of the capital 
and power is taken to raise £1,000,000 additional capital for 
the purpose of carrying out the obligations of thc company 
in the area of the Carmarthenshire Co. which has been trans- 


_ ferred to them. 
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London Electric Supply Bills.—In the House of Commons on 
July 5th (according to the Times) objection was taken to the second 
reading of all the metropolitan electric supply Bills, and their 
consideration was again deferred. 

Second and Third Readings.—In the Lords on July 3rd the 
Metropolitan District. Railway Bill passed third reading.- -In the 
House of Lords on July 5th the Cork City Railways Bill was read a 
second time.—In the House of Commons on 4th inst. the Folke- 
st;ne, Sandgate and Hythe Tramways Bill was read a second time. 
Leave was given to the promoters of the Hammersmith, City 
and North-East London Railway Bill to suspend further proceed- 
ings in order to proceed with the same Bill, if thought fit, next 
коп. In the House of Lords on July 9th the North-East London 
Bailway Bill passed its third reading.—In the House of Commons 
vu Monday the Kent Electric Power Bill was read a second time. 

Kingston-upon-Hull Corporation Bill.— After a protracted 
hearing relative to the portion of the Bill dealing with docks, the 
Select Committee of the House of Commons, presided over by Mr. 
Mooney, has passed the preamble of the above Bill, which provides 
fot tbe extension of the tramway system and of the generating 
«ation, for the supply of electrical energy in bulk to neighbouring 
anthorities or companies, &c. Clause 76 of the Bill proposed 
that for the purpose of supplying electrical energy outside the city 
the Corporation might, with the consent (which consent should not 
be mireasonably withheld) of the local authority of any urban or 
reral district in or through which it might be necessary or expedient 
to enter or pass, lay down such electricity mains and works as might 
be reasonably necessary for the purpose, and that, if such consent 
he unreasonably withheld, the question should be determined by 
an arbitrator appointed by the Board of Trade. The Committee 
reported that а report had been received from the Board of Trade on 
this clause, and it had been withdrawn. It was agreed to allow a 

period of 30 years for the repayment of the loan of £75,000 
required for the construction of tramways and other tramway 


pu 
Cumberland Electricity and Power Gas.—This Bill is pro- 
moted for the purpose of incorporating a company with a capital of 


£350,000 to establish generating stations, &c., for the supply of. 


electricity and power gas in a part of Cumberland comprising the 
boroughs of Workington and Whitehaven, the urban districts of 
Aspatria, Maryport, Cockermouth, Harrington, Chaton Moor, 
Egremont and Keswick. Powers are also taken to apply for pro- 
visional orders, and to transfer certain existing orders. The Bill 
came before the Unopposed Bills Committee on Thursday last 
week, and was ordered to proceed. 

Leadon United Tramways Bill.—On July 3rd the Bill pro- 
moted by the London United Tramways Co. for further powers to 
make road widenings, во that authorised tramways can be con- 
stracted, came before Lord Onslow's Committee of the House of 
Lua Sir J. Clifton Robinson, chairman and general manager of 
the company, briefly gave evidence in proof of the preamble, and 
the Bill was ordered to proceed. The Bill has already passed third 
reading in the House of Commons. 

Hedéersfield Corporation Bill.—The above Bill, which, 
amongst other things, authorises the construction of six small 
sections of tramway, came before the Unopposed Bill Committee of 
the House of Lords on July 3rd, and was ordered to be reported 
for third reading. 

Macclesfield and District Tramways Bill.—On July 3rd 
this Bill, which authorised the formation of the Macclesfield and 
District Tramways Co. with a capital of £135,000 to construct tram- 
ways, was before Lord Onslow's Committee of the House of Lords. 
The total estimate of the tramways with road widenings was 
£33,431. Mr. Bell (Parliamentary agent) called formal evidence to 
prove tbe ble, and the Bill was ordered to proceed. 

Light Railway Advauces.—In the Parliamentary papers of 
Priday last, Mr. Thornton asked the President of the Board of 
Trade what was the aggregate of the sums advanced by the Treasury 
up to the present time under Sec. 4 of the Light Railways Act, 
1896, and of special advances under Sec. 5 of that Act; whether 
there were any outstanding payments still to de made under either 
section ; and whether it was the intention of the Government to 
mstitute any inquiry into the working of the Act by means of a 
ental or other committee. Mr. M’Kenna replied that under 
Sec 4of the Light Railways Act, 1896, £13,500 had been advanced 
vp to the present time, and further loans amounting to £35,000 had 
been conditionally agreed to. Under Sec. 5, special advances had 
been conditionally agreed to amounting to £212,495, of which 
£135,123 bad been actually advanced, leaving £73,367 outstanding. 
The President of the Board of Trade informed him that he saw no 
rens d for the appointment of a committee as suggested. 


United States.—Niagara Falls power is now being 
delivered in Syracuse, New York State, at a distance of 150 miles 
frum thc source of supply. This transmission breaks all previous 
records for distance from the Falls locality. The power is developed 
bs tbe Ontario Power Co., of Niagara Falls, Ontario, and is trans- 
сел the Niagara Lockport and Ontario Power Co. The 
power wil] be utilised in Syracuse for street railway purposes, and 
wii be conveyed over three cables. 


hweciation of Engineers-in-Charge.—By the cour- 
tesy of Mr. Н. Tomlinson-Lee, chief electrical engineer, a visit is 
to de paid to the Wimbledon electricity works on Saturday, July 
iMt. А visit to the engineering d ent of the House of 
Commons will take place on Ba y, July 28th. 


LEGAL. | 


THE Kina v. MouNTFORD (er parle LONDON UNITED 
TRAMWAYS (1901)). 


THIS case came before a ‘Divisional Court of King's Bench on 
Wednesday last week. 

Mr. Ег.пом BANK RS, K. C., said he appeared to show cause against 
a rule obtained by Mr. Hoskil), K.C., on behalf of the London 
United Tramways Co., calling upon Mr. Mountford to show cause 
why a certain inquisition verdict and judgment taken before the 
Sheriff of the County of Surrey on February 26th should 
not be quashed on the ground of excess of jurisdiction. The 
facts were shortly these: Mr. Mountford was a dentist who 
carried 'on his practice at Eden Street, Kingston, in a house 
which for many years had been associated with a dentist's 
practice, and he had paid a considerable sum for the goodwill 
to the prior occupier. He held the house under a lease for 
a term of years which was unexpired. The tramway company, 
under its powers, gave Mr. Mountford notice to treat for a strip of 
land which formed part of the forecourt of the house ; the strip 
was about 10 ft. wide x 170 ft. long, and included a portion 
of the garden and a portion of the stable. 'The object of giving 
that notice was to widen the street so that a double line of tramways 
might be introduced into that particular street. Mr. Mount ford's 
claim for compensation was originally put under three heads, but one 
was, he thought, afterwards abandoned. He claimed compensation 
for the value of the land taken, and compensation for the damage 
done to his business during the time the works were being executed, 
because the street was shut up, and for a considerable number of 
months people were unable to go to the house. "The third head of 
claim was for injury done to his premises and the goodwill of 
his business by reason of depriving the house to a certain extent 
of its approach, and by reason of the injury to the light of the room 
in which Mr. Mountford carried on his practice; also by reason of 
injury to the stable, and further, compensation for injury to or 
depreciation of the goodwill by reason of these matters and in con- 
sequence of the alteration of the character of the neighbourhood by 
the company bringing the tramways there or running the cars there. 
Eden Street wasa street well suited for the practice of a dentist, and 
the tramcars coming there had altered the character of the street. 

Mr. Justice PHILLIMORE said he did not think Mr. Mountford 
had any bettcr claim to be compensated for that than any other 
professional man in Kingston. 

Mr. BANKES said that part of Mr. Mountford’s premises had been 
taken, and the case was exceptional. The rule was granted upon 
the ground of excess of jurisdiction, the company alleging that the 
notice to treat was served in pursuance of their powers under their 
Act of Parliament, which powers authorised the street widening, 
and they said that no compensation could be awarded to Mr. 
Mountford by reason of the laying down and opening of the tram- 
ways, which were authorised. The learned counsel said their 
Lordships bad nothing to do with the amounts of compensation 
awarded, or whether the witnesses had taken a right or wrong view 
of the matter. The sole question was whether there was an excess 
of jurisdiction on the ground that Mr. Mountford had no right to 
put before the jury those considerations, and that the jury had no 
right to take them into account in assessing the compensation. 
Mr. Mountford’s case was that the street had been brought 
nearer to his house, and therefore the public were brought nearer, 
and there was consequently a loss of privacy. But that 
was altogether apart from the question of use by the under- 
takers of the undertaking. But Mr. Mountford did go 
further, and did put before the jury as a element for their con- 
sideration, the user by the undertakers of the undertaking by tram- 
cars, which, he said, affected him in two ways, by bringing the 
public into a position of seeing into his rooms, and, secondly, by 
altering the character of the street so that it ceased to be a business 
street, and became a street unsuitable for business people. 
His (Counsel's) case was that the company within the 
meaning of Sec. 63 of the Lands’ Clauses Act had done 
Mr. Mountford damage by reason of the exercise of the 
powers of that or the special Act. He said that was the test in 
the case. The company were proceeding under a special clause, 
which gave them the right to take a portion of a man’s land. Asa 
matter of fact, the claim in the present case was made out by the 
claimant himself. He submitted that there was no ground for inter- 
fering with the verdict. 

Mr. RoskKILL, K. C., in opening the case for the tramway company, 
said that the exercise of the powers under the Act of 1902 was con- 
fined to one thing, viz., the purchase of a portion of the claimant's 
forecourt for the purpose of throwing that portion into the footway 
and a little piece of the street. The exercise of those powers was 
not sought by the company under the Act of 1901, but was put 


' upon the company by the Corporation of Kingston under Sec. 35 


of the Act of 1901, which was a protective clause inserted for the 
protection of the Corporation, which prohibited the tramway from 
being open for public traffic until the street widening described on 
certain signed plans waa effected, and as no powerg were sought by 
the company under the Act of 1901 to effect these street widenings, 
they had to apply to Parliament for powers. The question raised 
in the case was of great importance to tramway companies. What 
had happened was this: The company had taken part of 
the forecourt of the claimant for a specified purpose, and not 
for the purpose of the company's undertaking at all. It was 
taken for the express purpose of Widening the street. Ex hypothesi, 
the claimant had received compensation for the loss of privacy by 
putting his boundary wall 10 ft. nearer to his house, which 
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involved the public going into the widened footpath. The claimant 
secured that, and the company did not dispute that he was entitled 
to it. But he submitted that the claimant was not entitled to 
claim for the loss of his business and the privacy and his amenity 
through the running up and down of the tramcars, for the noise and 
vibration involved, and the peeping down into his room from the 
tramcars. That was the way he put his case. 

At the conclusion of the arguments of counsel, their Lordships 
reserved judgment. 


— — — — — — — N 


UMBALLA RESID EN TIAL HOTEL Co., LTD., v. THE COUNTY OF 
LoN DON ELECTRIC SPP. X Co., тр. 


In the Court of Appeal on Wednesday last week, the Master of the 
Rolls and Lord Justice Cozens-Hardy had before them an impor- 
tant point raised by an order made by Mr. Justice Ridley at 
Chambers in an action set down for trial by the Umballa Resi- 
dential Hotel Co., Ltd., to which the County of London Electric 
Supply Co., Ltd., were the plaintiffs. It appeared that the plaintiff 
company was incorporated for the purpose of acquiring and carry- 
ing on the premises in Coram Street, Russell Square, known as the 
Umballa Mansions Hotel, then carried on by a married lady, who 
traded under the name of Miss Mellon. ‘The necessary capital 
was raised and the property acquired from May 9th, 1906. It then 
transpired that Miss Mellon was in arrears with her payments for 
electric light supply, and the defendants, so soon as they became 
aware that the property had changed hands, set about inquiring 
whether there was any agreement between the company and Miss 
Mellon when she went out, regarding their account for supplying 
electric light, which had been running unpaid since September, 
1905. It appeared that there was not. The rights of electric 
supply companies are regulated by a statute which incorporates 
the same provisions as to the rights and liabilities of the 
consumer as does the Act which regulates the supply of gas. 
Under that statute the incoming tenant is not liable unless he con- 
tracted to become во with the outgoing tenant for electric light 
supplied to the outgoing tenant. In the Electric Lighting Order 
of 1898, there is a provision that the undertaker shall upon being 
required to do so by the owner or occupier of premises continue to 
give a supply of energy for the premises, subject to the condition 
that—if required by the undertakers—the applicant shall give 
security for payment of moneys which may become due for electric 
light. Correspondence took place between the defendant company 
and the new hotel occupiers, and in the course of tbat correspondence 
the Electric Supply Co. intimated that they were willing to con- 
tinue the supply on a deposit of £25 being made by the applicanta. 
Plaintiffs tendered £20 in gold, and left with the company a 
demand.for supply. The defendants refused to accept that sum as 
adequate security, and on May 29th the Hotel Co. issued a writ in 
view of the threats of the defendant company to cut off the supply 
unless the arrears were paid. It being then the Whitsuntide 
holidays, an arrangement was made that £25 should be paid to the 
defendants during the holidays without prejudice to the rights of 
either party, that being the sum demanded by the defendants as 
security for the ensuing quarter' supply. There was some dispute 
as to whether the money was paid as security or deposit. The 
defendants still threatened to cut off the supply, and the Hotel Co. 
thereupon brought the action, claiming an injunction to restrain 
defendants from discontinuing the current for lighting purposes, 
and a declaration that, having given notice for a supply, and 
tendered reasonable security, they were entitled to be so supplied 
as long as they paid the account when due. Plaintiffs applied to 
Mr. Justice Ridley in chambers for an interim injunction, but tbat 
judge refused the application. Hence the appeal of the plaintiffs. 

Mr. Montagu Lush, K. C., Mr. H. Simmons and Mr. A. Page 
appeared for the plaintiffs, and Mr. J. B. Matthews for the 
defendants. 

At the conclusion of the arguments, 

The MASTER or THE ROLLS said it was clear law that a new 
tenant of licensed premises was not, in the absence of agreement, 
liable to pay for gas or electric light supplied to the outgoing 
tenant, but not paid for at the time of the change. The Electric 
Lighting Order provided that if the tenant of premises within a 
certain area from an electric main wished to be supplied, he was 
entitled to a supply as of right by giving a notice to that effect to 
the company. The company’s liability to supply, however, was in 
that case limited in this way, that they were not bound to comply 
with the demand unless reasonable security was found by the 
person who made the demand. It seemed to, his Lordship that 
what took place was quite consistent with the view put forward by 
the appellants, that they were perfectly willing that the £25 cheque 
should be substituted for the £20 offered and previously refused 
hy the defendant company. The sum first deposited, in his 
Lordship’s opinion, was a reasonable amount, having regard to the 
fact that it was asummer quarter. The defendants, therefore, were 
under a statutory obligation to supply electric energy to the 
plaintiffs, who had fulfilled the conditions. In the circumstances, 
he thought the plaintiffs were clearly entitled to ask for the inter- 
locutory injunction to restrain the defendants from discontinuing 
the supply. Irreparable damage might be caused to the plaintiffs’ 
business, if, in the London season, the hotel were left in darkness 
by the defendants carrying into effect their threat to cut off the 
supply. Therights of the parties could be ascertained fully at the 
trial, but it was clear that in the interval the defendants ought to 
be restrained from acting on their views of the rights, which, if they 
happened to be wrong, would lead to irreparable mischief being 
done to the plaintiffs’ business. 

Lord Justice COZENS-HAR DX concurred. 

The appeal was accordingly allowed, and an injunction in the 


terms asked was ordered to issue. The sum of £25 which plaintiffs 
paid to defendants was directed to remain in the custody of the 
defendants as security for the ensuing quarter's supply. 


THE ELECTRICAL POWER STORAGE Co., LTD., v. PATENTS 
EXPLOITATION, LTD. 


IN the Court of Appeal, before Lords Justices Vaughan-Williams, 
Romer and Moulton, on Friday last, the hearing was concluded of 
this case on the appeal of the defendants from the judgment of Mr. 
Justice Joyce in the Chancery Division. The facts of the case as 
stated at the previous hearing appeared in the ELECTRICAL REVIEW 
for March 16th, 1906. 

Mr. Astbury, K.C., and Mr. Shaw appeared for the appellants, 
and Mr. Hughes, K.C., and Mr. Graham for the respondents on the 
appeal. 

At the conclusion of the arguments of counsel, Lord Justice 
VAUGHAN-WILLIAMS, in giving judgment, said it was admitted that 
the onus was upon the plaintiffs to establish their right in the 
events which had happened to have the costs and damages applied 
in the manner they sought. He was of opinion that the agreement 
did not in any way refer to the Court of Appeal or to the House of 
Lords. He thought, therefore, that the appeal should be allowed. 

The other Lords Justices concurred, and the appeal was 
accordingly allowed with costs. 


MarkT BROS. & Co. AND THE Auro-CLAW Co, LTD., v. MrssBs. 
F. Krasa & Co. 


IN the King's Bench Division on Monday, before Mr. Justice 
Phillimore, Messrs. Markt Bros. & Co. and the Auto-Claw Co., Ltd., 
sucd Mesers. F. Krasa & Co., of 7, Wood Street Square, London, 
for £65 10s. damages, alleged to have been sustained by reason of 
defendants’ failure to deliver some 1794 gross pairs of fuse bases 
and clips in accordance with contract. Defendants pleaded that 
they simply accepted plaintiffs’ order as the agents of Mr. L. Pohl, 
of Tellnitz, Bohemia, and subject to his confirmation, and that he 
was, in fact, the principal to the contract. 

Mr. Gore Brown, K.C., and Mr. A. H. Spokes were for the 
plaintiffs, and Mr. McCall, K.C., Mr. Hansel and Mr. Haslam 
appeared for the defendants. 

After hearing evidence and counsels’ arguments, Mr. Justice 
PHILLIMORF said he had come to the conclusion that the contract 
was one between plaintiffs and defendants as principals, and he 
gave judgment for plaintiffs for £51 17s. and costs. 


—— 


AN APPRENTICESHIP CASE. 


AT the Bradford County Court on 3rd inst., the Rhodes Electrical 
Manufacturing Co., Ltd., Bradford, sued John Barker for breach of 
an agreement which had been entered into by the defendant that 
his son Percy should serve a six years’ apprenticeship to plaintiffs. 
On behalf of the plaintiff company it was stated that in October, 
1902, the defendant had arranged with the Rhodes Electrical 
Manufacturing Co. that his son Percy should serve an apprentice- 
ship from October 28th, 1902, until June 25th, 1908. A premium 
of £52 10s. was paid, the apprentice to receive a varying salary 
until the completion of his servitude, the maximum amount being 
10s. per week. The apprentice remained at work until March 16th 
last, the reason he assigned for leaving being that he was not being 
taught his trade as provided by the agreement. When the 
apprentice left the firm’s employ he was in receipt of 6s. per week, 
and the person engaged to perform bis work was paid 14s. per 
week. It was to recover this excess in wages that the damages 
were asked for. J. W. Axworthy, the works manager, for the 
plaintiff company, gave evidence in support of Mr. Greenwood's 
statement, pointing out that the apprentice had been placed in 
various departments at different times, and had been provided with 
opportunities of familiarising himself with the methods of brass 
finishing, winding, casting, mechanical and testing branches. 

For the defence it was urged that the apprentice had not been 
allowed due facilities for learning his trade. In support of this 
contention, Percy Barker gave evidence, and stated that he had only 
been taught the manufacture of the brush part (a comparatively 
simple onc) of the electrical mechanism. He had been called upon 
to perform the ordinary routine of office work, which included 
sweeping up and the running of errands. When he complained 
that a premium apprentice was being treated in this manner, he 
was informed that he would be put back into the engineering 
shop. 

His Honour gave judgment for the amount claimed.— Yorkshire 
Daily Observer, 


Отто ELECTRICAL MANUFACTUBING Co. (1905). 


THE Financial Times reports that on 3rd inst. Mr. Justice Buckley, 
in the Chancery Division, was asked upon a summons ot the 
liquidator of this company to decide the question whether the com- 
pany could, before commencing business, bind itself by any con- 
tract. Mr. Coldridge, for a creditor (Mr. A. C. M. Jenkins), said 
the company was registered on May 26th, 1905; & prospectus was 
issued to the public, but the response was small, and the company 
did not go to allotment, and therefore never became entitled to 
commence business. Mr. Jenkins had before this supplied money 
for preliminary expenses. His Lordship made &n order declaring 
that, as the company was never entitled to comrnence business, any 
contract made by the company was not biuding on it, and that Mr. 
Jenkins's claim must be disallowed. 
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BUSINESS NOTES. 


Overhead Equipment Tester.—Messrs. EVERETT 
EoiccMBeE & Co., LT»., of Collindale Works, Hendon, N. W., have 
recently put upon the market a new overhead testing equipment, 
which is shown in the accompanying illustration. It is intended to 
afford a simple and efficient method of detecting faulty overhead 
insulators. It has been devised in conjunction with Mr. A. H. 
Pott, of the Metropolitan Electric Tramways Co. "The test is made 
from the car itself without its being necessary to make a special trip 
for the purpose. The apparatus consiste, as will be seen, of a light 
aluminium frame which is clamped to the boom, and carries а 
wooden cross arm pivoted at its centre. This arm carries at each 
end a light steel spring of special shape, which, as the car travels 
along the route, makes momentary contact with each span wire, as 
shown ia the illustration. The pivoted arm also carries a small 
fork fitting round the trolley head in such a way that, however 


Fic. 1.—TESTING OVERHEAD EQUIPMENT. 


much the latter turns from side to side, the cross bar always remains 
norurately at right angles to the trolley wire. This condition is 
folflled even when the boom swings right out to the side of the 
car, and at the same time there are no projections which can catch 
in tbe overhead construction. Provision is also made for lowering 
the contacts and so instantly putting them out of action should it 
de sp wished. The usual speed at which a car is run during the 
text m seven miles per hour, but there is practically no limit in 
this direction, so that no special trip need be made. A common 
practice is to send out the apparatus on the first car travelling along 
each route every day orevery seven days. The method.of carrying 
out the tests is shown diagrammatically in figs. 2and 3. Fig. 2 
shows the test of insulator л. Should the latter be faulty and the 
span wire thereby be made alive, the detector connected between the 
contact spring and earth will show a deflection, as the trolley 


Fia. 3. 


Passes under the faulty insulator. With the connections made as 
shown in fig. 3, if the insulator в is faulty, a current will flow from 
the trolley wire through the detector to the span wire, and thence 
to earth through the faulty insulator and the pole. The detector 
consinte of a specia] moving-coil instrument designed to withstand 
roogh handling and vibration. It is scated 0-600 volts, and can, 
therefore, be employed as a double-range voltmeter. In order to 
increase the sensitiveness, for the purpose of the overhead test, it is 
peorided with a spring key which when depressed increases the 
sensitiveness five times. The instrument is also provided with a 
direct reading insulation scale to 10 megohms, so that it can be at 
any time employed as a direct-reading ohmmeter for general 
ing purposes. For the overhead test, a compact change-over 
key is fitted whereby either the A or B insulatorscan be tested at will 
without any alteration being required. in the connections. The 
instrument terminal marked Е is to be connected to “ earth” (i. e., 
to the body of the саг). The other terminal is only required when 
the instrament is used as a voltmeter or ohmmeter apart from the 
overbead tester. 


Terento Electrical Workers’ Strike.—This dispute, 
alier lasting about a week, has been settled, all the firms having 
cums бо terms with the strikers, who are now receiving 35 cents an 
hour instead of 273 cents, as formerly. | 


Consular Notes.—Brazm.—In view of the great 
opening at present existing in Brazil for the extension of electrical 
enterprise, considerable importance may be attached to the report 
of thc British Cónsul at Rio Grande do Sul, recently issued, in 


which he reminds British merchants and manufacturers that if they 


are desirous of pushing the sale of their goods in the State they 
must conform to the methods necessary to secure a footing. It is 
quite useless to content themselves with sending price lists and 
catalogues in the English language, currency, weights and measures, 
to the Consulate and expect that business will result. 'l'he Consul 
is always ready to distribute these, but the English language is 
practically unknown in the State and is useless as a medium of 
trade. All catalogues, &c., should be in the Portuguese language 
with metric weights and measures, and local currency prices subject 
to the fluctuations of exchange. Again, British merchants will be 
well advised not to consign their goods to order on commission. 
The general conditions in the State arc not favourable for this form 
of business. "This is not intended toapply to cases where a business 
of this kind is already established with well-known customers. 
It is only meant asa caution to the numerous merchants and 
manufacturers at home who appear to think that orders will result 
from a mere distribution of circulars. There is only one way in 
which a satisfactory business may be developed by new aspirants, 
and that is by the employment of travellers speaking the Portuguese 
language, well equipped with samples, able to study the conditions 
of trade on the spot and empowered to make all the necessary 
financial arrangements. The most important matter for British 
merchants to get a thorough grasp of before embarking upon any 
venture is the customs tariff and thc regulations that accompany it. 
Full information can no doubt be obtained from the nearest 
Brazilian Consul or the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, E.C. 

VENEZUELA.—The British Consul at Caracas in a recent report 
States that an important work in which British enterprise and 
capital are largely concerned, has been commenced by the conclu- 
sion of a contract between a group of British capitaliste and the 
National Government, by which the right to run electric trams in 
the city of Caracas is conceded for a period of 99 years. ‘The 
three small native companies have recently been purchased, and 
the lines arc to be electrified. 'The work should commence within 
a few months, and will be carried out by a New York and London 
firm of contractors. The system will be the overhead trolley, with 
90 1b. rails and a 31 ft. gauge; about 12 miles of track will be laid 
for the present. Power will be supplied by the Native Electric 
Power Co., whose hydraulic generating station is established at a 
distance of some 12 miles from the city, and it is proposed to install 
a Diesel oil engine (between 500 and 600 н.р.) for reserve purposes. 
The present horse cars only carry 2,000,000 passengers annually. 
The population of Caracas is about 70,000. The conversion of the 
existing telephone system to central battery is shortly to be under- 
taken. The company is British, with its principal exchange in 
Caracas, connected by trunk lines with the important towns and 
villages in the centre of the Republic. The alteration is expected 
to cost £25,000. The Consul is informed by the managers of the 
&bove undertakings that in spite of their wish to purchase their 
material in the United Kingdom, the class of goods offered to 
them and the undue delay which ensues before delivery (amount- 
ing, as it does in some cases, to more than six months), forced a 
decision in favour of the United States, where the goods are cheap, 
of sufficient quality, and are delivered within about three weeks of 
their ordering by cable. 


Siemens Brothers & €o,— The Berlin Tageblatt 
refers to the new arrangement made iu the English sphere of 
interest of the Siemens & Halske Co. The firm of Siemens Bros. 
& Co., Ltd., the English representatives of the Siemens concern, has 
been divided into two parts. The division has been undertaken in 
so far that Siemens Bros. retain in their own administration the 
light electrical engineering department and cable-works at Wool- 
wich, while the heavy electrical engineering works at Stafford have 
been entrusted to a special organisation in the form of a new com- 
pany under the title of Siemens Bros. Dynamo Works Co., which 
took over the business as from January lst, 1906. As to the capital 
of the new company, it has been arranged to provide £200,000 in 
bonds in the first place. The share capital will be fixed just as high 
as the surplus of the brought-in assets exceeds the liabilities of the 
new undertaking, plus the amount of the £200,000 in bonds, and on 
this basis the share capital will be approximately £300,000. The 
Berlin newspaper adds that the object of the new arrangement is to 


. simplify business relations between thc Siemens-Schuckert Works 


Co. and the English company. This is to bc attained by the English 
heavy electrical engincering department, with which the Siemens- 
Schuckert Works m&inly work, being formally independent. The 
whole of the £200,000 in shares and £300,000 in bonds will remain 
in the possession of Siemens Bros. & Co., I.td. 


Trade Announcements.—Merssrs. Isaac BENTLEY 
AND Co., LTD., announce that they have now removed to the offices 
at their new works, and all communications should be addressed to 
“ Vinoleo " Oil Works, Trafford Park, Manchester. 

Mr. E. A. BBANDON announces that he has relinquished his 
appointment as sales manager to Messrs. Johnson & Phillips, Ltd., 
of Old Charlton, in whose service he was for nearly 14 years, and 
is now established at 55, Barbican, E.C., as London representative 
for Mr. T. W. Broadbent, Victoria Electrical Works, Huddersfield ; 
Messrs. Foster & Co., of Wimbledon, S. W.; the Simplified Under- 
ground Conductor Co., Ltd., of Liverpool; the Switchgear Co., Ltd., 
of Birmingham; and Messrs. W. O. Rooper & Oo., of Stafford. 

The A. B. P. AccUMULATOB Co., Lro., have removed their London 
office from 47 to 39, Victoria Street, S. W. 
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Mr. CHARLES G. TREvETT, who has been in business for several 
years in Cape Town as an electrical engincer, has just opened a 
branch office and showroom at 37, Oxford Street, East London, 
Cape Colony. The branch in question is under the management of 
Mr. E. A. Shaw, who was with Mr. Trevett in Cape Town for nearly 
two years, and previously had charge of the electric light depart- 
ment of Messrs. C. Findlay & Co. 

The CHLORIDE ELECTRICAL STORAGE Co., Lrp., have opened a 
new branch office at Standard Buildings, City Square, Leeds, under 
the management, of Mr. L. Broekman. 

Messrs. J. Burns, Lrp. (“ Delaware" vulcanised fibre) announce 
that having disposed of their interest in the lease of their Little 
Britain premises under a street-widening and rebuilding scheme, 
their address is now 189, Central Street, London, E.C. 

The MiRRLEES Watson Co., Lrp., of Glasgow, announce that 
their works are closed for the Annual Fair holidays from yesterday 
(July 12th) until Thursday next (July 19th). The oflices will be 
closed on 14th and 16th inst. only. 

The SuNBEAM Lan Co. have opened very fine show-rooms at 
19-21; Northumberland Street, Newcastle, for the supply of Sun- 
beam lamps and electrical appliances of every description and of 
the latest and most up-to-date desigas. The new Infirmary opened 
by the King and Queen this week, is supplied throughout with 
Sunbeam lamps. The company are making large developments in 
connection with their North of England trade, and Mr. James 
Gledson, until comparatively recently superintendent of the Edison 
and Swan Co.’s North of England branch, has been appointed 
manager of the new Sunbeam branch in Newcastle. 

Messrs. PORTABLE ACCUMULATORS, LTD., wish to notify users of 
electric batteries that they have a large staff of competent work- 
men at their works at 141, Much Park Street, Coventry, and 210, 
Shaftesbury Avenue, London, W.C., who are able to undertake 
repairs to any make of accumulator. 

Messrs. BERTBAM THOMAS, of Hulme, Manchester, ask us to 
state that Messrs. Nursey & Marr are no longer their London agents, 
the connection having been severed. 

Messrs. SEABROOK BROS., of 32-34, Featherstone Street, City 
Road, E.C., have opened an electrical department for the sale of 
" American " electrical specialities, concerning which they have 
just issued an illustrated price list. This gives particulars of 
“Kenco” battery motors, small toy motors, “Kenco” battery fans, 
Knapp electro-medical appliances, electric railway and tramway 
models, Gordon batteries, &c. We understand that after expert 
tests the Gordon batteries are to be supplied with their motor fans. 


Brush Contracts.—The following contracts have been 

recently secured by the BRUSH ELECTRICAL ENGINEERING Co. :— 

For the County of Durham Electric Power Distribution Co.-—500-Kw. turbo- 
generator. 

For the Pontypridd U.D.C. (per B.T.-H. Co.).— Eight car bodies. 

For the Buenos Ayres Great Southern Railway.—Two 1,000-Kkw. turbo- 
alternators, one 500-kw. Brush reciprocating engine and alternator. 

vs Rangoon (per B.T.-H. Co.).—Five bogie car bodies, five single-truck car 
bodies. Я 

For the North Metropolitan E.P.8. Со. –— One 1, 500-K W. steam turbo-alternator 
and condensing plant; four 150-Kw. transformers. | 

For the South Hetton Colliery (per Mr. D. Selby Bigge).—Three 695 K. v. A. 
transformers; also one of 812 k. v. A. and one of 25 k. v. A. 


Book Notices.—‘ Telephones and Telegraphs, 1902." 
Special reports of the U.S. Department of Commerce and Labour. 
Washington: Bureau of the Census. 

- Question Box of the Twenty-ninth Convention of the National 
Electric Light Association." Edited by Paul Lupke. Meeting of 
June 5th to 8th at Atlantic City, N.J. 

Transactions of the Illuminating Engineering Society." Vol. 1, 
Nos. 1, 2 and 3. New York: Illuminating Engineering Society. 
50 cents per copy. 

"A Technological and Scientific Dictionary.” 
Edited by G. F. Goodchild and C. F. Tweney. 
Newnes, Ltd. 1s. net. 

" Herzogliche Technische Hochschule Carolo-Wilhelmina zu 
Braunschweig." Programm fiir das Studienjahr, 1905-6. Bruns- 
wick: F. Vieweg & Sohn. : 


Catalogues and = Lists.—Merssrs. ELLIOTT BROS., 
Century Works, Lewisham.—Very neatly produced and well illus- 
trated souvenir catalogue (56 pp.), telling a good deal about the 
birth of the business in 1800, and its subsequent great development 
and progress. Photographic views of the various shops appear, 
and brief illustrated descriptions of some of the firm’s leading 
electrical manufactures are also included. 

The Concorpia ELECTRICO WIRE Co., LTD., Queen Street, 
E.C.—Illustrated price lists of patent tube and pipe-bending 
machines, magazine fuses, flexible arm brackets and ''Outshine ” 
lamps. 

Messrs. CROMPTON & Co., Lrp., Salisbury House, E. C.— II lus- 
trated publication (No. P26) in their standard size and style, 
describing and giving a table of prices of electric projectors, of 
which they have been manufacturers for the past 20 years, and of 
which many have been supplied to steamship companies and home 
and foreign Governments. Their diverging lenses, and the 
Crompton projector lamp (horizontal type, hand and automatic) 
are detailed. Particulars are furtber given, together with a half- 
tone view, of their portable projectors (with limber) for field 
service, . 

Messrs. Млуов & Courson, Lro., Glasgow.— The firm's July 
date card gives a few particulars concerning the performance of a 
“ Pick-quick electric coal-cutter working through hitches. 

MESSRS. GEIPEL. & Lance, London, S.E.—Illustrated price lists 
of Vulcan portable ohmmeters and Ward-Leonard field rheostats. 

. Messrs. ALFRED HERBERT, Ltp., Coventry.—We have received 
а copy ofthe firm's 1900 (second edition) Section E catalogue con- 


Part XIII. 
London: George 


taining well-arranged descriptive matter concerning their various 
capstan lathes, and standard headstocks, rests, and oil pumps for the 
same. Shaving lathes for finishing the heads of screws, pins, &c., 
stud-making lathes, chucks, capstan lathe tools are also particu- 
larised, some pages of illustrations appearing of examples of work 
done with their machines. А table of cutting speeds is published. 
A second publication received from Messrs. Herbert relating to their 
exhibit of machine tools at Milan International Exhibition may be 
regarded as a fine sample of their usual enterprise. They are one 
of the few British tirms that have taken this exhibition seriously, 
and we have little doubt that in their particular line of induatry 
they will be well rewarded. The catalogue consists of 110 pages of 
matter printed in Italian and brightened by a large number of 
excellently executed half-tone illustrations of their machine tool 
manufactures. The publication is a fine piece of art printing, and 
we congratulate the firm upon doing it so thoroughly. 

The A.B.P. ACCUMULATOR Co., Lro., Stockton-on-Tees.— Three 
new sturage battery price lists. They contain illustrations, also 
output, weight and dimensional data of A.B.P. batteries for =) 
train lighting, (^) yacht lighting, and (c) central station and private 
lighting. 

' &üENEBAL ELECTRIC Co., Lrp., London, E.C.—An eight-page 

booklet has been compiled relating to the Freezor " electric fans, 
illustrating a number of types and stating prices. These booklets 

arc prepared without name for the convenience of the trade, to 

whom quantities will be sent on application. 

BONN AUD WATERPROOF TEXTILES AND Papers, LTD., Ponder's 
End, N.—Price-list of water, steam and acid-proof driving 
belting. 

Mr. A. Н. Hunt, Cannon Street, E. C.— Illustrated catalogue 
(22 pp.) devoted exclusively to Hellesen's dry cell ignition batteries 
for use in conjunction with explosion motors of all kinds. Many 
types are shown, and instructions are given concerning the sclection 
and use of dry batteries for cycles, cars, boats and stationary 
motors. Prices, also dimensional and weight particulars, are in- 
cluded, as well as instructions for making connections. Mr. Hunt 
is the sole agent for Great Britain for the Hellesen cells and 
batteries. Other circulars received from him relate to Clutch” 
insulating tape and automobile flexible wires. 

Messrs. WARD & GorLDsTONE, Manchester.—Four-page circular 
giving prices, particulars and illustrations of table and bracket 
fans for А.С. and р.с.; also port-hole and box-blade ventilating 
fans. 


New Reflector Сатр. —Ап aluminium reflector of 
special shape has been devised by Mr. E. CHAMBERLAIN (the “ Ever- 
bryte " Lamp Co.), of 35, Claremont Square, Islington, London, N. 
The reflector can be had separately, but is also supplied with a 
lamp of special shape, to which it can be securely fixed. The re- 
flector concentrates the light in the vertical direction, whilst per- 
mitting a sufficient amount of light to pass in the horizontal 
direction for general illumination. The Everbryte reflector weighs 
less than 1 oz. and is very neat, does not tarnish and cannot be 
broken. The lamps are of English make. According to a test 
made at the Westminster Electrical Testing Laboratories, a 200- 
volt 16-c.». Everbryte lamp, giving 22:4 c.P. maximum horizontal 
and 7:9 с.р. vertical without reflector, gave 745 с.р. vertical with 
the reflector, taking 597 watts. 


Strike at Wolverhampton.—The iron moulders 
employed by the ELECTRIC Construction Co., LTD., Bushbury, and 
by Messrs. THOMAS PARKER, LTD., Wolverhampton, came out on 
strike on Friday last week, in order to enforce higher wages. 
For some time the men have complained that, whereas the rate of 
pay in Birmingham ів 38s. a week, in Wolverhampton it is only 
32s. For several weeks the Wolverhampton branch of the Iron- 
workers’ Union has been in communication with the Ironmasters' 
Federation with a view to obtaining 2s. a week, thereby bringing 
up the wages to 348. The masters stated that they were willing to 
grant 18. increase now, and to consider the question of giving 
another 1s. in six months' time if the state of trade warranted it ; 
but the men not being satisfied with this, have come out on strike. 
There arc over 100 men in the local branch of the union, but 80 
only are affected, and the majority are engaged at the works of the 
E.C.C. The union men have succeeded in bringing a number of 
the non-union men out with them. The latter have since, however, 
returned to work. 


Dissolutions and Liquidations.— GUEST & KEART- 
LAND, electrical engineers and contractors, 15, Arcade Chambers, 
Walsall.— Messrs. R. Guest and A. Keartland have dissolved partner- 
ship. Mr. Keartland will attend to debts. 

Bop ELECTRIO SynpicaTtE.—This company is winding up 
voluntarily with Mr. В. A. 8. Burnham as liquidator. 

WicHT & Jones, electrical and general engineers, High Street, 
Hornsey.—Messrs. E. Wight and E. W. Jones have dissolved part- 


‘nership. Mr. Wight attends to debts. 


Annual Outing.—FeErranti, Lrp., had their annual 
outing on Saturday last, July 7th, to Llandudno. On arrival, break- 
fast was partaken of at the Grosvenor Hotel, and afterwards the 
party proceeded to the Happy Valley, where a photograph of the 
group was taken. The party then split up into sections, some 
going for a drive round the Great Orme’s Head, others for a sea trip 
down the Menai Straits. 


Litholite.— We have received from MEssrs. HUNT 
AND Hess, of Hackney, a copy of a test recently made at Faraday 
House upon some Litholite sheets manufactured by them, in com- 
parison with fibre; the results of the testa are of a very satisfactory 
nature. 
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Neweastle Infirmary Installation.—On Wednesday 
His Majesty the King opened the Royal Victoria Infirmary at 
Newcastle-on-Tyne. We learn that Mr. E. R. Dolby, M. Inst. C. E. 
(Dolbv & Williamson), of Westminster, has acted throughout as 
consulting engineer for the engineering works, which are very ex- 
tensive, and may be divided as follows: — Steam generating plant; 
heating, hot water service and cold water supply; electric lighting 
and electric treatment, telephones and bells; electric lifts; steam 
laundry ; dispensary. 

The boiler bousc is below ground level underneath the laundry, 
and the contractors for the engineering work were Messrs. Davy 
Bros., Ltd., Sheffield. The plant consists of three Lancashire 
boilers, each 30 ft. long x 8 ft. diameter, built for a working pres- 
sacre of 80 lb. per sq. in. These are fitted with the Ellis- 
Eaves" system of heated induced draught. In the main flue at the 
back of the boilers is fixed a large Green's economiser, and in a 


special chamber at the base of the chimney a rotary fan driven by 


an electric motor. The chimney is only 80 ft. high. 

The contractors for the electric lighting were Messrs. Falconar, 
Croes & Co., of Newcastle-on-Tyne. Electrical energy is supplied 
from the public mains of the Newcastle and District Electric 
Lighting Co, Ltd., on the direct current three-wire system 
with a pressure of 240 volts between the outer and middle 
wires. А large number of motors are fed at 480 volts, and the 
whole of the lighting is carried out at 240 volts. The total number 
cf lamps installed is equivalent to about 4,500 8-c.P., and there are 
some arc lamps in use in the laundry. The mains are armoured, 
braided and lead-covered, made by Mesars. Callender's Cable Co., 
and the wires by Messrs. W. T. Henley's Co. All the wiring 
is carried out in screwed steel tubing laid in the floors and behind 
the tiling on the walls, and is accessible by means of inspection 
Loxes. The fittings are of strong and plain design. In the elec- 
tnc treatment department there is a rotary transformer to supply 
various medical and electrical apparatus. There is a complete 
private telephonic installation with about 40 instraments, a com- 
plete system of electric fire alarms, and a beli system designed for 
signalling to the medical and nursing staff throughout the building. 
There are about 70 clocks made by the Synchronome Co., London, 
and all controlled and actuated from one central clock. 

Five electric lifta, built by Messrs. Waygood & Co., Ltd., of London, 
arc installed. That in the nurse’s home is of the press button 
type. Two are bed lifts with switch control, and two serve the 
kitchen, which is on the top floor of the administration block, and 
these are used forthe dinner wagon service to the wards. The 

I is fitted with a very complete set of machines by 
various makers, and these are driven by several electric motors, 
and tbe workshop has a set of machine tools also actuated by a 
motor. 


Paris.— La Société des Produits Electriques et Metal- 
lurꝑiques des Pyrenees is the title of a company which has just been 
formed in Paris (55, Boulevard de Sebastopol) with a capital of 
£340,000. 

Russia.—The balance-sheet of La Compagnie Centrale 
d'Electricite, of Moscow, for the last financial year shows a loss of 
£2,110. 


Condensing Plant.—The contract for the condensing 


plant in connection with the utilisation of exhaust steam on the . 


Rateau system installation at the Hallside works of the Steel Co. of 
Scotland, Ltd., was placed by Mr. Mitchell, of London, with the 
Мгавгкеѕ WaTSON Co., Lro. of Glasgow, thé main contract for the 
installation being placed by the Steel Co. of Scotland with Mr. 
Mit-hell, who has the sole rights in Great Britain for the Rateau 
system. 

For Sale.—On July 20th Messrs, HEPPER & Soxs will 
oficr for sale by auction the machinery, stock, &c., of Albert 
Dickinson, clectrical engineer, Wortley, near Leeds. Some 
particulars appear in our advertisement pages to-day. 


a 


LIGHTING and POWER NOTES. 


Aspull,—4 prov. order for E. L. is being applied for by 
the Lancashire Electric Power Co. 


Bacap.—The T.C. has applied to the L.G.B. for a loan 
of £7,050 for electricity purposes. 

Barnstaple.—A great improvement in the electric 
lghting of the High Street has been effected by the substitution 
fur incandescent lamps of miniature arc lamps of 600 o.p. The 
new lamps are being fitted into the hoods hitherto in use. 

Bedmin.—Applications for prov. orders for E.L. are 
being made by Mesars. Foote & Milne and the Western Electricity 
Sspply Corporation (Exeter). 

Branden.—The U.D.C. has decided to inquire of the 
colhery companies in the district if any of them can supply 
erg for public lighting, and if so, when and upon what terms. 

Breatwood —The Electricity Works Development Co. 
Ls informed the U. D. C. that it intends applying for electric 


letting powers. 2 


e 


‘switchboard and connections, £550; 


Brighton.—The T.C. on July 5th decided by 19 votes 


to 16, to open a show-room for the electricity undertaking. It was 
denied that the intention was to compete with local tradesmen, as 
it was not the intention of the Lighting Committee to sell or dis- 
pose of a single article. 


Bristol. At the annual conference of the Museums 
Association, which concluded on Saturday at Bristol, The Lighting 
of Museum Cases” was a subject introduced by Mr. Thomas White. 
The President of the Association said he did not agree that arc 
lights were not satisfactory, and remarked that a plain white ceiling 
with an arc light gave а light which was as good as daylight. 


Burgess Hill.— A prov. order for E. L. is being applied 
for by the Mutual Electricity Supply Co. 


Canada. —OrrAwA.— The Ottawa Electric Co. and the 
Ottawa Gas Co. have agreed to consolidate their respective concerns. 
There will be no change of stock, but, under the agreement, the two 
companies will work with one executive staff, which will effect a 
big saving in working expenses. 

OwEN Sounp, Ont.—The T.C. has awarded a contract for a 
500-H.P. cross-compound condensing Robb-Armstrong Corliss engine 
to the Robb Engineering Co., of Amherst, N.S., with all the fittings, 
for $7,951, while Messrs. Reid & Kilmer, of Toronto, ayents for the 
General Electric Co., were awarded the contract for an А.С. 
generator of 375 Kw., with switchboard and fittings, for $6,600. 

WINNIPEG.—A8 а result of the recent voting, the townspeople of 
Winnipeg have approved of the establishment of a civic electrical 
power plant at a cost of $3,500,000. 


Carlisle.— Mr. Н. R. Hooper held an inquiry on the 3rd 
inst., in respect to the application of the T.C. to the L. G. B. for 
sanction to borrow £6,070 for the extension of the electricity works. 
The detailed estimate for the extensions was as follows:—Battery, 
260 cells, £2,450 ; reversible booster, £400; motor-generator, £400; 
buildings, £900; spare 
armature, £250; two ventilating fans, £50; total, £5.000; con- 
tingencies, £500. The balance of the £6,070 sought to be borrowed 
was for capital already expended on machinery, arc lamps, &с. 
The inspector was informed that after six yeare’ working, there 
had been a loss of £8,000 on the works, which had been met out of 
the rates. One of the objects of the extension, it was stated, was to 
provide for pumping the sewage at the bacteria works, but it 
appeared that the cost of providing thia power had not been con- 
sidered. The inspector said there had been the loss mentioned, 
and some of the plant, he was told, was out of date, or not efficient, 
and the Council was going to supply more energy at a price not yet 
fixed. Whatever the price was, it would be higb, and whether it 
compared favourably with other means of pumping, did not appear 
to have been considered. It did not seem to be a businesslike pro- 
ceeding. He added that the battery cost would have to be repaid 
in 10 years. The inspector later said he must have definite state- 
ments. It was only by saving every little thing, and running the 
works as economically as possible, that it could pull up. There is no 
depreciation or reserve fund yet provided. The item of £250 for 

e armatures would have to be struck off, for spare machinery 
would have to be bought out of revenue. "There was no opposition 
at the inquiry. 


Chertsey.—Three companies—the Camberley Electric 
Supply Co., Messrs. Foote & Milne and the Mutual Electricity 
Supply Co.—are applying for prov. orders for E.L. in the R.D.C. 
area. 


Chippenham.—The Western Electricity Corporation 
has informed the U.D.C. that it intends applying to the B. of T. 
for a prov. order for E.L. 


Continental Notes.—CGerrmany.—The Baroper Walz- 
werke Gesellschaft, of Barop, Westphalia, has decided to put down 
an electric power plant for the operation of its iron and steel rolling 
mills. 

The municipal authority of Metz is to invite tenders for the 
extension of the E.L. station at an estimated cost of £11,650. 

IraLty.—The authority of the Province of Cosenza has granted a 
concession for a plant to be put down to utilise the water-power of 
the River Ampolino in the generation of energy required for the 
operation of an electric railway between Silana, Cosenza aud 
Cotrone. 


Durham Collieries.—The Durham Collieries Electric 
Power Co. intends erecting overhead transmission lines from its 
power station at Philadelphia for the supply of clectrical energy to 
various collieries in the neighbourhood, and the scheme has been 
arranged by Messrs. D. Balfour & Son., consulting engineers, Y of 
Newcastle-on-Tyne. Sanction from the Houghton-le-Spring R and 
U.D. Councils, the Hetton-le-Hole U.D.C., and the North-Eastern 
Railway Co., to the placing of the overhead line over public roads, 
footpaths and railways respectively, subject to proper precautions 
being taken, has been obtained. ; 


Egham.—Messrs. Foote & Milne, the Mutual Electricity 
Supply Co., and the Egham Electric Supply Syndicate are applying 
for prov. orders for E.L. in the U.D. 

Erdington.—The U.D.C. has decided to take energy for 


the tramways from Aston Manor T.C. at 14d. per unit for a term of 
21 years, with a minimum consumption of 250,000 units per annum. 


Friern Barnet.—Messrs. Foote & Milne have notified 
the U.D.C. tbat they intend applying for a prov. order to supply 
electricity in the district. The Council bas a provisional order 
which has been extended, 
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Gillingham (Kent).—It was stated at the last meeting 
of the T.C. that there was a deficit of £521 on the working of the 
electricity undertaking forthe year ended March 31st, 1906. Asum 
of £5,000 had been paid to principal and interest on loans, and 
nearly £1,000 for a new boiler. 


Herne Bay.—Three companies are applying for prov. 
orders for;E.L. 


Holbeach.—The Mutual Electricity Supply Co., Ltd., 


has informed the U.D.C. that it (intends applying fora prov. order 
for E.L. 


'* Huntingdon.—An application for a prov. order for E. L. 
is. being made by the Electricity Works Development Co., Ltd. 


Laucashire Electric Power Co.—At a meeting of the 
Worsley U.D.C. on Monday last, a notice was read from the 
Lancashire Electric Power Co., stating that it was the company's 
intention to apply for a prov. order in the session 1907. The reason 
for this decision was explained by the attitude taken up by the 
B. of T. with respect to the form of agreement for the supply of 
energy. The Council resolved to write the company asking upon 
what terms it is prepared to take over the Council's order or, in the 
alternative, at what price it is prepared to supply energy in bulk. 


Lincoln.— The T.C. has received sanction for a loan of 
£13,000 for electricity purposes. 


London.—ISLINGTON.— The Finance Committee of the 
B. C., in a report circulated last weck, states that the result of the 
year’s working is highly satisfactory, and draws the following com- 
parisons between the years 1902-3 and 1905-6:—'lhe number of 
units generated has increased from 3,002,292 to 4,077,219. The 
units sold for power and for day supply have increased from 76,673 
to 629,906. The running costs have shown a steady decrease from 
2:70d. to 1:814. per unit. The total costs have decreased from 4°44d. 
to 3:13d. per unit, including all charges for loans and interest. In 
this connection it should be noticed that, notwithstanding 
that additional money has been borrowed, the charge for intcrest and 
repayment has decreased from 174d. to 1:314. per unit. The 
quantity of coal used has increased by nearly 2,000 tons, and the 
coal bill is actually over £3,000 less. The equivalent number of 
8-c.P. lamps connected is 128,765 as against 68,545 in 1902-3. 

The Lighting Committce has considered points raised by the 
borough treasurer with regard to the time allowed for repayment 
of loans, which is an equated period of 42 years. The Committee 
recommends, in view of the present position and the future 
prospects of the undertaking, that the time has arrived when the 
Council should take steps to make more adequate provision towards 
meeting necessary depreciation, and that this can best be done by 
adopting the suggestion of the borough treasurer that in future the 
period for which money shall be borrowed shall not excced the 
estimated life of the object of the loan. The surplus upon the 
12 months’ working of the undertaking amounted to £14,015, and 
the Committee, having regard to what it had already stated, con- 
sidered that this surplus should form the basis of a reserve fund. 

SoUTHWARK.—A résumé of the accounts of the electric lighting 
undertaking for the year ending March 31st last has been issned. 
It is stated that during the 12 months, 110 new services had been 
laid. The reduction in price to private consumers had reduced the 
revenue from that source by about £330 for lighting and £170 for 
power, while the public lighting had benefited to the extent of 
£410, due to the increase in the number of units supplied. Repairs 
during the year showed an increase of £165; rates and taxes, 
£294; and cost of management, £100 (the annual charge agreed 
upon for establishment expenses not hitherto charged to the under- 
taking). £2,462 has been paid for interest on loans, and £2,197 for 
repayment of loans. | 

HaMMBRSMITH.—Application is to be made by the B.C. to the 
B. of T. to allow the maximum power supplied to the new sub- 
stations to be increased from 75 to 150 kw. 

Ciry.—The Tower of London is to be illuminated with electric 
light, and electricians from the Office of Works have begun their 
task. It will be several years before the work is completed. 

MARYLEBONE. — After considering a report by Mr. A. Wright, its 
consulting engineer, the Lighting Committee has recommended 
that Oxford Street, from the Marble Arch to Tottenham Court 
Road, should be lit by means of 81 flame arc lamps, at an 
estimated cost of £2,500, and an annual charge for supply of 
energy and maintenance of £1,675. This has been adopted by 
the B.C. 


Luton,—An unopposed I.. G. B. inquiry into the applica- 
tion of the T.C. for a loan of £7,000 for E. I.. purposes was held last 
week. | 


Lynton.—The U.D.C. has renewed а 14 years’ contract 


* 


Mansfield Woodhouse.—The U.D.C. has received from 


Mansfield T.C. an intimation that it is applying to the B. of T. for a 
prov. order for E.L. 


Mexborough.— It has been decided that the profit of 
£673 on the E.L. undertaking shall be placed to a reserve fund. 


Oldham.— The electrical department show a loss of £451 
on the past year's working. The gross revenue was £32,886, and the 
expenditure £17,082. 'The interest on mortgages, payments to 
sinking fund, &c., amounted to £10,255. 


Portrush.—The U.D.C. has asked Messrs. Curran Bros., 
electrical engineers, Belfast, to send a representative to Portrush 
to discuss the question of the lighting of thetown. 


Ravensthorpe.—A L. G. B. inquiry was held on July 3rd 
into the application of the U.D.O. fora loan of £2,650 for E. L. 
po It was stated that the Council proposed to take energy 
rom the Yorkshire Electric Power Co. 'The chairman of the 
Mirfield Gas Co. opposed on the ground that the undertaking would 
be a burden to the ratepayers. - 


Romford.—The U.D.C. has received from the Mutual 


Electricity Supply Co. an intimation that it will apply for an E.L. 
order. 


Runcorn.— Messrs. Crompton & Co. have informed the 
U.D.C. (which possesses an E.L. order not yet carried out) that 
they intend applying for E.L powers. 


St. Albans.—The St. Albans and District Electric 
Supply Co. has informed the R.D.C. that it intends applying to 
the B. of T. for an amended prov. order authorising the company 
to transfer to the North Metropolitan Electrical Power Distribution 
Co., the undertaking authorised by the St. Albans Rural E.L. 
Order, 1905. 


Seaton.—On the 6th inst. the U.. C. were notified that 
the Western Electricity Corporation, Exeter, intend to apply 
during the next session for an E. L. prov. order. It was decided to 
oppose any application for an order on the ground that it was 
unnecessary. s 


Sevenoaks. —The Mutual Electricity Supply Co. has 
given the U.D.C. notice of its intention to apply for a prov. order 
for E.L. There is already one order in force for the district, but it 
has not been carried out. 


Spennymoor.— The U.D.C. has accepted the tender of 


the Northern Counties Electricity Supply Co. to supply energy for 
288 lamps at 44s. each per annum. 


South America.—The German E.L. Co. has informed 
the Buenos Aires municipality that it will reduce the maximum 


charge for lighting as from 1st inst., from 25 cents gold to 20 centa 
gold per Kx w.-hour. ` 


South Africa.—DuubaAN.—The Natal Government Rail- 
way has finally accepted the tenders of Messrs. Herbert Davies 
and Spain, of Durban and Johannesburg, for Sections Nos. 1, 2 and 
4, and the British Insulated & Helsby Cables, Ltd., for Section 
No. 3, for the supply, delivery and erection of plant, &c., in con- 
nection with ite electric power extension scheme, the same to be 
completed by April, 1907. 


Section No. 1. Two 750K w. Willans-Parsons turbo-generators, for a working 
steam pressure of 150 lb., superheated 80. The generators are to be three. 
„ generating at 6,600 volts, at 1, 500 r. p. n. We understand the order 
las been placed by Messrs. Davies & Spain with Messrs. Willans & Robinson 
for Bruce Pecbles generators. Two surface-condensing plants, with Edwards 
uir-pumps and centrifugal circulating pumps, the condensing water to be 
puinped from the Bay (à mile distant), also necessary pipes, valves, &c. One 
200-k w. three-phase motor-generator, from 6,600 volts a.c. to 420 volts D.C., for a 
three-wire system, with three 15-Kw. single-phase transformers, &c. 

Section No. 2.—One three-phase switchboard with oil-break remote contro) 
ess containing two machine, four circuit and two motor-generator 
pancls. | 

Section No. 3.— 64 miles 1 sy. in. three-core L. A. B. paper-insulated cable, for 
a working pressure of 6,600 volts, 1 mile of which will be laid on the bed of thc 
Harbour to supply the Bluff sub-station, for which purpose it is specially 
armoured and taken to two K.H.T. switch pillars, This cable will be laid in 
duplicate 31 miles each. Four k. H. r. section pillars are to he erected at 
intervals along the cable route. 

Section No. 4.— Harbour Department, Bluff Sub.station.—One и. and L.T. 
switchboard, containing 11 panels for controlling motor-generators, and dis- 
tributing 500 volts р.с. and 200 volts a.c. to circuits. Three 800-xw. induction 
motor-generators, 6,000 volts, three-phase, 50 cycles, to he cannected to 
compound-wound p.c. 550-volt dynamos. Four 10-&w. transformers (oil-cooled), 
6,600 volts to 200 volts, for incandescent lighting. One 10-ton overhead 
traveller (hand worked). 


Stretford.—A scheme of extension to provide for the 
increasing demands made on the U.D.C. electricity works is under 
consideration. The works were enlarged less than two years azo. 
A new feeder, direct from Longford Bridge to Old Trafford, is to 
be laid down, in order to meet the demands for power and lighting 


in that area. Already the Committee are assured of increased 

custom amounting to £500, and there is an additional service to be 
Jaid down for the supply of power to the Manchester Corporation 
for the extended tramway service in the Stretford and Altrincham 
direction. This, it is estimated, will take from the Stretford 
power station energy amounting in value to £900 annually. The 
feeder to Old Trafford is stated to be urgently required, as the cost 
of working at present is enhanced by the high voltage needed at, 
the station to provide the Old Trafford supply. 


Stroud.—A prov. order for. E. L. is being applied for by 
the Mutual Electricity I Supply Co. 


with the local electric light company for public lighting at 50s. per 
32-c.». lamp per annum. The company refused to accept the 
Council's offer at that rate for a seven years’ agreement, requiring 
55s. per lamp for the shorter period. 


. Maidstone.—The annual reports of the Maidstone elec- 
tricity and tramway undertakings are generally satisfactory. 
Although the tramway profit has fallen to £474, and the reccipts 
show no tendency to rise, the electricity supply department 
shows a net profit of 2675. During the year 99 new customers 
were connected, increasing the total number to 569, 


Vol. 59. No. 1,494, Jurv 13, 1906.] 


THE ELECTRICAL REVIEW. 59 


Swinton and Pendlebury.—A new agreement with 
the Lancashire Electric Power Co. for the supply of electricity in 
bulk to the district has been approved by the U.D.C. An agree- 


ment prepared a year ago failed to receive the В. of T. sanction, | 


on the ground that it involved a divestiture of the Council's powers 
under its E. L. order. There is a contract for the supply of the 
district for five years; the continuance of the agreement beyond 
that period is optional with the Council. Intending consumers 
have been lost to the Council owing to the delay. 


Thornhill.—The U. D. C. has decided to apply for a prov. 
order for E. L., and to oppose a similar application by the Yorkshire 
Electrical Power Distribution Co. 


Walmer.—Messrs. Foote & Milne (who have been in 
negotiation with the Т.С. for leasing the prov. order for E.L.) 
and the Mutual Electricity Supply Co., have intimated jto the T.C. 
that they intend applying for E.L. powers. 


Wanstead.—4At the meeting of the U.D.C. on July 5th 
it was reported that the National Provincial Electricity Corpora- 
tion abd the Mutual Electricity Supply Co. intended applying for 
prov. orders for E.L. Several members expressed themselves in 
favour of entering into negotiations with some company for a supply 
of energy, but action on the matter was deferred. 


Warrington,—The T.C. has reduced the price of energy 
for motive power as under :—First 1,000 units per quarter, 2d. per 
unit; beyond, 1d. 


Wath.—The U.D.C. is negotiating with the Yorkshire 
Electric Power Co. for a supply of energy. 


West Ham.— The electrical engineer of the Corporation 
(Mr. A. Hugh Seabrook) hopes to have the supply to Silvertown 
started by the end of September. An additional feeder is to be 
put down from the power station to Warmington Street at & cost of 
£1,150, and an additional н.т. distributor from the Town Hall to 
Marshgate Lane, at an estimated cost of £491. The electrical 
engineer's estimate for coal for the current year was 35d. per unit 
sold, as against 4d. last year, and 56d. in the preceding 12 months. 
The actual consumption for the current year will be under the 
estimate, and the electrical engineer believes that it can be got 
down to ‘30d.; if the men concerned knew that they would 
perticipate to a small extent in the saving they effected, by 
exercising the utmost care and intelligence in the use of the coal the 
result would be assured. At present the record in the coal costs 
for the London supply stations is held by Hackney at ‘32d. The 
difference between 35 and 30 means £2,000, and Mr. Seabrook's 
suggest ion is that if the coal cost per unit sold reaches 30 for the 
year ending March 3ist, 1907, the shift engineers and boiler 
howe employés be given a bonus of £50 to be divided between 
them according to their wages, and a bonus of £5 to the resident 
engineer, and for every Old. below 30d. an additional bonus of 
£10 and £1. This arrangement is to be carried out. 


West Hartlepool.—The accounts for the year ended 
March 31st last show a gross surplus of £4,868, as ngainst £4,005, 
an increase of £862 Вв 11d. This surplus was almost absorbed in 
meeting the extra charges for interest and redemption of debt, a 
further sum of £12,330 having been taken up on loan. After 
meeting all charges a net surplus of £6 remained. The sum of £500 
i» placed to a reserve and depreciation fund. The amount that the 
rates have had to provide in respect of the undertaking since its 
inception is £8,188. 'The capital expenditure to March 31st 
was £82,669. There was an amount overdrawn at the bank of 
£7,373. | 

Wimbledon.—The T.C. has offered to supply energy in 
tulk to Malden and Coombe U.D.C. at 2d. per unit, with a revision 
at the end of 10 years and at the expiration of any subsequent five 
years, the U.D.C. to repay the instalments of sinking fund and 
interest of loans contracted to meet the cost of laying supply mains 
from the generating station to the U.D.C. boundary. 


Windsor.—Prov. orders for E.L. for the R.D.C. area 
are being applied for by Messrs. Foote & Milne and the Camberley 
Electric Supply Co. . 

Wishaw,—A ‘ter only six months’ working the burgh has 
reduced its price for energy from 34d. to 3d. per unit, and Mr. E. F. 
Cox, the engineer and manager, estimates the profit for the coming 
year at approximately £1,000. 

Wrotham (Kent).—At a meeting of the U. D. C. on 
Monday, notice was reccived of the intention of the Mutual Elec- 


tricity Supply Co., Ltd., to apply for a prov. order for electric 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Secretary of the Cavehill and Whitewell 
Tramway Co. has called attention to the position of the Cavehill 
lire m relation to the Belfast tramways system, and states that, 
owing to the absence of through running, many people living in 
the neighbourhood of the company’s line are subject to incon- 
venience. “In view of this, the company has decided that, in the 


general interest of the public, it would be warranted in applying to 
Parliament for running powers over the Belfast system, equivalent 
powers to be conceded by the company over its lines to the Cor- 
poration. The company is accordingly instructing its Parliamentary 
agents to promote a Bill for that purpose.” The City Council has 
informed the company that it has no intention of giving facilities 
for through traffic, and it will oppose any Bill which may be pro- 
moted with that object. 

A letter was recently received from the Postmaster-General stating 
that he considered the sum of £1,250 per annum too high for the 
conveyance of postmen and telegraph messengers on the tramcars in 
Belfast, and offering £1,000 a year, with a seven vears' agreement. 
The C.C. resolved that, with the greatly extended mileage and the 
improved service, the sum of £1,250 was the very least it could accept, 
and declined to agree to the Postmaster-General's proposal. 


Bury.—The annual report of the Corporation tramways 
shows the car-mileage to be 1,057,391 miles; passengers carried. 
8,266,537; total revenue, £39,969; working expenses, £20,402. 
There is a net balance, after paying interest and sinking fund 
of £3,322; £500 will be given in aid of the rates; the rest is to go 
to the reserve fund. | 


Canada.— The Provincial Government of Ontario has 
settled the long-contested right-of-way for the Toronto and Hamil- 
ton Radial Railway Co. and the Niagara Power Co. along Burling- 
ton Beach close to Hamilton. The Government has granted each 
of the companies a lease of a strip of land 60 ft. wide in return for 
an annual rent of 8500. 

Messrs. T. G. Empie, of New York, and A. W. Taylor, of the 
W. S. Weeks Co., Edmonton, are endeavouring to obtain a charter 
from the City Council of Prince Albert, Saskatchewan, for an elec- 
tric street railway. The company they propose to form would 
develop considerably more power than would be necessary to 
operate the system, and it is proposed to sell the surplus to local 
manufacturers. 


Canterbury.—The Canterbury and Herne Bay Light 
Railway (Extension of Time) Order, 1906, has been confirmed by 
the Board of Trade. 


China.— The British Consul at Tientsin reports that 
during last year a Belgian company, which had obtained from the 
late Tientsin Provisional Government the right to construct a tram- 
way in the native city of Tientsin, laid down this line, and tramway 
materials to the value of £35,460 were imported. 


Continental Notes. — SWITZERLAND. — The Feuille 
Fédérale Suisse of June 20th publishes a decree ratifying the con- 
vention concluded between Germany and Switzerland relative to 
the establishment of railway communication between Pfetter- 
hausen and Bonfol. It also publishes a decree granting a con- 
cession for an electric railway from Niederbipp to Vieux-Soleure 
to М. le Notaire Lanz, of Niederbipp; and a decree granting to 
the municipalities of Mendrisio and Stabio a concession for the 


construction and exploitation of a standard gauge line between | 


those places.— B. of T. Journal. 

GkEECE.— The tramways in Athens and the Piræus are to be 
converted into electric lines. 

SPAIN.—4A group of Catalonian capitalists proposes to carry out 
works for the construction of an electric tramway from Casa Gomis 
(Barcelona) to Tarrassa. The electric energy will be supplied from 
& waterfall in the neighbourhood of thc line. 

The Societa Electrica Moderna de Jerez has solicited a con- 
cession for two lines of electric tramways round Jerez de la 
Frontera — viz. the Santiago-Estacion and the Alphonso XII- 
Parque. Another concession has been applied for, for the con- 
struction at Grenada of an electric tramway from the port of 
Monachil to Alhama. 

Work has been commenced on the substitution of electric for 
horse traction on the Murcia tramways. 

A company is being formed in the province of Navarra for the 
purpose of constructing an electric railway from Peralta to Marcilla. 
The electric power will be furnished from a water-mill which has 
been purchased in Mareilla. 

The Sociedad del Tranvia de Estaciones y Mercados, of Madrid, 
has received a concession for the constraction of an electric tram- 
way from the Calle Caridad to the Ramona de la Presilla. 

GERMANY.—An extensive examination of a scheme for the con- 
version to electric traction of the Berlin city and suburban railways 
is being made at the Ministry of Public Works, where Minister 
Breitenbach is said to have sympathy with the proposal. It is 
declared that after a final decision in the matter the work will only 
be proceeded with gradually, and, in point of fact, the suburban 
lines will first be taken in hand, so that the completion of the work 
will occupy several years. As to the system likely to be selected 
for adoption, it has been found from the experiments on the 
Spindlersfeld line that single-phase alternating current, with an over- 
head conductor, has proved superior to continuous- current motors 
and surface conductors, as in the case of the suburban lines to 
Zehlendorf (the Wannsee railway) and Gross Lichterfeld-Ost. The 
adoption of the single-phase method for the Hamburg-Altona 
Junction line will enable further experience to be yained from this 
system. But the Berlin ideal of rapid transit—of trains composed 
of twelve couches of a total length of 200 metres, and giving a two- 
minutes’ service—could only be accomplished on the city railway 
at a considerable outlay, owing to reconstruction works and with 
an interruption in traffic for months, as the platforms are only 
120 metres long, and would necessitate extensions and increase 
in the height. It would be possible to run cight-coach 
trains, which would allow of twice as much tratle being 
handled as at present, and the cost of executing. this scheme is 
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estimated at 43, 500, 000. The indecision of the State railway 
authorities renders it probable that years will elapse before the 
conversion of the railways in the capital to electric traction 
will be definitely embarked upon. 


Dartford.— Messrs. J. G. White & Co. having stated 
that they were not disposed to enter into any binding agreement 
as to the proposed extension of the tramways to Galley Hill, unless 
they were granted a long lease of the whole system, the U.D.C. 
has decided to apply for the necéssary powers independently of the 
lessees. The Swanscombe P.C. will support the application. 


Erdington.—Work in connection with the construction 
of the electric tramways and the paving of the carriageways 
between the tramways and the kerbs has been commenced. The 


contractors are Mr. George Law, of Kidderminster, for the per- 


manent way and paving, and Mesers. Blackwell & Co., for the 
overhead equipment. The joint engineers are Mr. Robert Green, 
Birmingham, and Mr. Н. Н. Humphries, the engineer and surveyor 
to the Erdington Urban District Council. The accepted tenders 


for the work amount to £57,523. 


Gainsborough.—The R.D.C. has decided to oppose the 
application for the Gainsborough and District Light Railway Order. 
The U.D.C. is also opposing. 


Gorton.—Manchester T.C. haa informed the U.D.C. that 


it is prepared to lease the tramways when constructed. The system 
will connect Stockport with Reddish, Gorton and Openshaw. 


King’s Norton,—The U.D.C. has decided to acquire for 
£26,000 the tramways within the district. 


London.—H iGuGATE.—The inquest in connection with the 
Highgate tramcar accident was resumed on Tuesday last at the 
Islington Coroner's Court. The driver, E. Cone, said that the hand 
brakes failed to act, and when he applied the magnetic brake that also 
failed, because the wheels were skidding. He believed the brake 
handle was reversed, and that the car went down the hill without 
any brake on at all. Mr. Pott, recalled, said that he examined the 
car, and found flats on only two wheels, so that some of the wheels 
must have been free. 'lhere was nothing to show that the brakes 
were not in good condition. W. E. Day, a motor inspector, said 
that he found the reversing lever in the reversed position, in which 
the brake would not act, and the magnetic brake on the sixth notch 
—its fullextent. He took the car back to Finchley and found that 
both the magnetic and the hand brakes acted without causing the 
wheels to skid. Mr. E. Hammond, traffic manager, stated that 
there were three complaints against the car for stiff brakes and flats 
on the wheels. The jury’s verdict was to the effect that the 
accident was caused by the wheels skidding and tbe brakes failing 
to act when applied without due skill by the driver, who did his 
utmost to stop the car, but was insufficiently trained. 

METROPOLITAN District КАШ ЖАУ. — Last week the Railway 
Department of the B. of T. published a report by Major J. W. 
Pringle into the circumstances attending the fracture of two axles, 
which led to the partial dergilment of electric passenger trains on 
the Metropolitan District Railway on March 12th. Major Pringle 
states that the loads which he found were not at all uncommon, 
and the axles might have been expected to last 20 years or more. 
His conclusion, after considering all the cases of breakage that had 
occurred, was that the fracture of the two axles on March 12th was 
the result of gradual failure, and that the initial cause was the 
insufficient size of the axles at the wheel seat. It wasevident that 
the solid type of axle adopted by the Underground Electric 
Railways Co. for the electric stock of the District Railway was not 
strong enough to stand the heavy stresses experienced under the 
trail trucks of motor-cars, and a heavier type of axle was required 
for those trucks. It was hoped that before the end of the present 
month the whole of the axles of the trail tracks of motor-cars 
would have been permanently replaced by axles of the new апа 
heavier type. While the new axles were being made and fitted the 
company had arranged, as a temporary measure, to replace all the 
old axles in trail trucks of motor-cars with new axles from other 

stock.—Morning Post. 

I .O. C.- At a meeting of the Council on Tuesday it was decided 
to approve an estimate of £500 in respect of preliminary expenses 
in connection with the acquisition of the undertaking of the London 
Southern Tramways Co., and to enter into an agreement with the 
company for the purchase of its undertaking on October 1st, 1906, 
on the basis of a compulsory sale, as arranged with the company. 
The Council also resolved to authorise the Highways Committee to 
conduct the negotiations and deal with the arbitration, if any 
should take place. The Finance Committee, in reporting on the 
question, stated that the purchase of the lines was in the interest of 
the Council's tramways asa whole. Satisfactory financial results 
could not be expected so long as the lines were worked by horse 
traction, and the Committee expressed the opinion that the 
reconstruction for electric traction should be carried out as soon as 
practicable. 


Mansfield,—On Saturday evening, about 7.30, a tramcar 
was being taken up a hill when it commenced to run back and came 


down with terrific force, crushing into an empty car. The driver’ 


of the runaway and the conductor of the other car were injured. 
The impact took both cars on to the Market Place, where two others 
were standing, and from which children were descending. 
Tramway Inspector Lewis bravely jumped on the foremost car and 
quickly applied all the brakes, which greatly lessened the speed and 
reduced the force of.the collision. 


Paraguay.—The British Chargé d’Affairs at Asuncion 
reports that it is stated that electric traction is ehortly to be intro- 
duced on the present urban tramway, which is owned by a British 
company. Means of transport are greatly lacking in Paraguay. 
The Central Railway runs from Asuncion to Villa Rica, and has an 
extension to Pirapo, in all a distance of 155 miles. 


Penarth.—The local tramways syndicate has informed 
the U.D.C. that it intends applying for powers to construct electric 
tramways in the town. Ав no plans have been submitted, the 
Council has reserved its decision as to supporting the scheme. 


South Lancashire.—Still another section of this ever- 
expanding system was inaugurated last Friday, when the new 
length from the Leigh end of Lowton to Lowton St. Mary’s railway 
station was opened for traffic. This is another stage nearer Newton- 
le-Willows, from which town to the terminus at Lowton St. Mary's 
а motor-’bus plies for passengers. Meanwhile, the joining up of 
the lines from Swinton with those already laid and working from 
Farnworth to Walkden, and the laying of the lines between 
Winton, Worsley and Boothstown, are procceding apace. 


Southport.—An important movement is on foot to 
connect Southport, Lytham, St. Annes and Blackpool. It is pro- 
bable that on the Lytham side thé trams will join the mainland 
after crossing the Ribble at a point in Marton. 


Sunderland.—At an inspection made by Colonel von 
Donop, B. of T. inspector, the extension of the Sunderland District 
Tramways system from Hetton-le-Hole to Easington Lane, recently 
completed, was approved. With this extension there are now 
14} miles of the system fully open, extending from Sunderland, 
vid Ryhope, Philadelphia, and Houghton-le-Spring to Hctton-le- 
Hole, with branches to Fence Houses and Pensbaw Stations. The 
power for the tramway system is now being taken from the Durham 
Collieries Electric Power Co.'s large station at Philadelphia. The 
inspector was accompanied by the engineers, Messrs. D. Balfour 


and Son, of Newcastle, and Mr. H. S. Watkins, assistant tramway 


manager, and others. 


Watford.—The Light Railway Commissioners last week 
held an inquiry into the application of Herts С.С. for an order to 
authorise the County of Hertford to construct the Watford Light 
Railway, and to extend the time for carrying out the Bushey and 
Barnet Light Railway Order. It was stated that the proposed 
systems would connect Watford with London, and that the Bushey 
scheme would cost £47,000, and the Watford scheme £25,000. The 
last named was to be leased after construction to the Electric Tram- 
ways Co., who would pay 44 per cent. interest on the capital. There 
was some opposition on the ground that tramways would ruin the 
residential aspect of the neighbourhood, but the order was granted, 
together with the extension of time asked for. 


Wednesbury.—The T.C. has approved of an agreement 
between Walsall T.C. and the South Staffordshire Tramways 
(Lessee) Co., for a through tramway service between Walsall and 
Wednesbury. | 


West Ham.—The borough engineer is to be directed by 
the Corporation to undertake the construction of the permanent 
way and the tramways manager the overhead equipment, for the 
purpose of connecting up the Leyton tramway system with the 
Council's system in Woodford Road. According to a report 
circulated on Monday the total cost of the works executed in con- 
nection with contract No. 2 of the Corporation tramways was 
£40,960. The original contract was £27,650. There were addi- 
tional works to the amount of £12,079, and extras of £2,310. 
There were credits for old material. 


Yorkshire.—The Dewsbury and Ossett Corporations and 
the Soothill Nether District Council have entered into agreemente 
with the National Electrical Construction Co. for that company to 
construct and work a line between Dewsbury and Ossett. 

The Pudsey Corporation is actively negotiating with the Leeds 
and Bradford Corporations for tramway connections between 
Pudsey and the two cities. 


York,—The T.C. bas resolved to reopen negotiations with 
the General Tramway Co. for the purchase of the tramway under- 
taking in the city. It will be remembered that former negotiations 
were dropped because of the large sum mentioned by the company, 
the intention of the Council being to resume negotiations when the 
expiration of the lease drew nearer. 7 


——————— ÉE 


TELEGRAPH and TELEPHONE NOTES. 


Cable Steamers of the World.—The Archiv für 
Post und Telegraph ie points out that the fleet of 53 cable steamers 
now aggregates 95,000 tons and 25,000 II. P., and that of the 
number, two are owned by Germany, five by North America, two 
by South America, one by China, three by Denmark, six by 
France, 30 by Great Britain, and one each by Italy, Japan, New 
Zealand and Holland. 


Glasgow.—The T.C. last week decided to sell its telephone 
system to the Government for £305,000. 
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New Telegraph Stations.—The Portuguese Colonial 
Administration officially announces the opening to public service of 
new telegraph stations at Lurio, Porto Amelia, Quissanga, and Ibo 
in Nyassaland. Tbe German Administration also announces the 
opening of new offices at Kappsfarm, Sceis, Otjiwero, Gross- 
Witvley and Gobabis. New offices bave also been opened at Jega 
and Oka, in Nigeria. 


Richmond (Surrey). — The Town Council recently 
rmovived a letter from the Postmaster- General stating that the tele- 
pbone undertaking, if it were to be carried on at all, could not be 
saddicd with the disproportionate expense of underground wires. In 
certain cases, however, lines would be placed underground on condition 
that the local authority agreed at its own expense to open the roads, 
dig and fill in the trenches, and reinstate the surface. 


Submarine Cable Repair.—The c.s. Grossherzoy 
n« Oldenburg belonging to the Norddeutsche Seckabelwerke A. G., 
Nordenham а d. Meser, Germany, has just established a record in 
deep water repairing work, having lifted and repaired an Atlantic 
cable at a depth of over 2,500 fathoms in the short period of 
four days and four hours after arrival on the cable ground, or three 
days from hooking the cable to slipping the final splice. The 
expedition was in charge of Mr. J. Giessen, Mr. H. E. Cann being 
the chief electrician. 


Telegraphic Interruptions and Repairs :— 


(No. 1.) es ee es 
& Locis Martinique .. .. .. . May? 1. 
Reimes-Isen, (теше) Camaran ee ee ee Oot 94, 1908 ee ae 
Cayenne-Pinhe' ee ee ee ee ‘ee 

Port Arthor-Chifu (Closed) .. „> xs „„ Mar. 7, 1904.. - 
Tactia-Tangier .. Sa $€ бе ee 


LANDLINES, 
ee ee ee ee ee ee Aug. 98, 1903 ee ee 
Bachkale-Deliman ee ‘ae . Feb. 19, 1906 ee 
Trebuonde-Batoum а . June 25, 1906. 


United States.—The ШИШ Telephony states that 
at the end of 1904 there were 300,000 telephones in the United 
States of America. The number of instruments in use at the 
present day is about 5,500,000, or one for every 16 inhabitants. 
The capital involved is put at about 3,000,000,000 fr. Asa com- 

ison, it is stated that the number of telephones in use in 

on January lst, 1906, was 1,675,000, or about 4'4 per 1,000 
inhabitants. 


venezuela.— The British Consul at Caracas reports that 
avery serious obstacle to trade in Venezuela, which has affected 
ал04 every class of the community alike, has been the closing of 
the calle lately owned and worked by the Compagnie Francaise 
des Cables Téicgraphiques. The system of the French company 
embraced the coast towns of Venezuela, and communicated direct 
with Hayti, &c., where it joined other lines of the same company. 
Merchants and others now no longer possess the advantage of cable 
communication abroad, and although a service of boats was started 
dy the Government between Macuro, the terminus of the 


Venernulan telegraphic system, and Trinidad, whence messages 


этге forwarded by the West India and Panama Cable Co., this 
has now also been discontinued. Messages сап consequently only 
bc sent by mail to Curacoa or Trinidad. 


Wireless Telegraphy.—Under the heading of * New 
Wireless Installations," l’Eclairage Electrique states that in America 
a new station has been established at Springfield (Mass.) on the 
De Forest system. In Newfoundland, the Marconi Co. is crecting 
gations on the Labrador coast; 13 new stations are to be erected in 


Canada by the same company, besides the stations between 


Anticosti and Belle Isle, and at Саре May, Cape Race, Sable Island, 
Halifax, and on the coast of Nova Scotia, In Australia thc Marconi 
Co. is establishing an experimental station between Queenscliff and 
Tasmania. In France all fortified places on the cast and west 
coasts are to be connected with the Eiffel Tower in Paris. Com- 
munication has been established between Hammerfest and 
Spitzbergen 


Tbe United States Consul at Tientsin reports that the Chinese | 


Government bas arranged to establish several stations throughout 
China for experiment with Marconi's system of wireless telegraphy, 
and to instruct Chinese operators in the working of the same. "The 
has been installed on four Chinese men-of-war at 
Sbangbai, and at the three northern Chinese cities of Tientsin, 
Peking and Paotangfu, the radius of action being about 230 kilo- 
metres, and the cost about 25,000 taels. An Italian officer has been 
appointed, not опу as instructor, but also as engineer to superintend 
the installation, under whom a number of studente have already 
E detailed to act as operators and to learn the art of manage- 
ment. It is also said that the viceroys throughout the Empire have 
been directed to consider the advisability of establishing other 
dations to work in conjunction with those above mentioned. 

The British Consul at New Orleans reports that the United 
States Navy Department has officially accepted the De Forest 
Wireless Tel ph Stations at Panama, Guantanamo in Cuba, and 
Eey West. The foregoing stations complete the chain of wireless 
ttations built for the United States Government. The others are 
at Pensacola, in Florida, San Juan, Puerto Rico, and Colon. Three 
of the etations are of 1,000-mile radius, and two are of 450 miles. 

Mr Haldane recently stated that the War Department was 
eqperimenting with the Lodge-Muirhead and another system, but 
ww pot committed to the exclusive adoption of either. The 
Aíximlty may not communicate from Admiralty shore stations 
i ths United Kingdom by Marconi's system with any other system 
‘wed by tbe War Department except during war time or case of 


emergency. But there would be no technical difficulty in such com- 
munication.— Standard. 

According to the Electrical. World, telephonic communication at 
Cheyenne (Wyoming) is quite impossible owing to the working of 
the wireless station at Denver, Colorado. 

The text of the agreement between the Admiralty and the 
Marconi Wireless Telegraph Co., made on July 24th, 1903, was 
issued last week. According tothe Daily T«legraph, it provides that 
the Admiralty shall have the full advantage of the existing Marconi 
patents, and all improvements in the same, for a period of eleven 
years, dating from April 1st, 1903 ; also, that they shall have the 
right to require the company, in each day of the said eleven years, 
for a time not exceeding twenty consecutive minutes, to forward 
and receive, at а rate not exceeding 5d. per word, to the exclusion 
of all other messages, to and from one of the company’s long- 
distance stations. The exclusive right is to exist between six a.m. 
and eleven a.m. The company, on its part, undertakes to give 
priority to Admiralty messages, agreeably to the rules of the Berne 
Convention. The Admiralty Commissioners agree to pay to the 
Marconi Co. the sum of £20,000, “ іп consideration of the rights 
and privileges hereby granted and conferred," and, further, to pay 
a royalty of £1,600 on account of the then existing 32 installations ; 
also, if the company shall duly perform its obligations under the 
indenture, the Admiralty agrees to pay, on or before April 30th every 
year, during the period of eleven years, the sum of £5,000. 
Another clause provides that the Commissioners shall be under no 
obligation to continue the business of maritime signalling or sea 
telegraphy at any of their stations, if the conduct of such business 
interferes with the efficiency of communication with his Majesty's 
ships. The company undertake to give naval operators instruction 
in wircless telegraphy, free of charge, at their stations, and to 
furnish instructors in the system at a charge of £1 per day and 
reasonable travelling expenses. The Admiralty retain the power 
to determine the agreement in case any of the patents are proved 
to be invalid. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Beckenham.—. July 23rd. Electric wiring of houses for 
the U.D.C. See “ Official Notices " July 6th. 


Dublin.— 


electricity works. 


July 19th. Machinery oils for the Corporation 
See “Official Notices " to-day. 


Dundee.—July 13th. The T.C. invites tenders for six 
electric car bodies. Specifications from Mr. Peter Fisher, general 
manager, Corporation tramways, (Deposit 408.) 


Hackney.—July 26th. -Arc lamps and arc lamp pillars, 
switch pillars, &c., for the Council. See Official Notices” June 29th 


King's Norton and Northtield.—July 16th. Tram- 
ways permanent way and electrical equipment for the U.D.C. See 
„Official Notices“ July 6th. 


Leeds.—July 16th. "The Electricity Committee invites 
tenders for 150 tons of coal tar pitch. 


Shanghai.— July 31st. Two 600-KW. steam turbo- 
dynamos or steam dynamos, condensing plant, motor-gencerator, 
switchboard, water-tube boilers, &c., for the Municipal Council. See 


4 Official Notices ” to-day. 


Spain.—The municipal authorities of Gibraleon (province 
of Huelva) have just invited tenders for the concession for the 
electric lighting of the town during a period of 20 years. 


Sunderland,—July 27th. Two 250-Kw. synchronous 
motor-generators, and high and low tension switchgear, for the 
Corporation. See Official Notices" July 6th. 


Wallasey.—J uly 16th. А.С. transformers for the U. D. C. 
See “ Official Notices June 15th. 


Warrington.—July 30th. Telescopic ladder tower, also 
overhead wire ree] wagon, for the Warrington trainways department. 
Bee two Official Notices " to-day. 


West Ham.—July 13th. Cable and transformers for 
the electricity department. See Official Notices“ June 29th. 


CLOSED. 


Brussels.—It is reported that the municipality of 
Brussels has placed contracts for the supply of armoured cables 
and for rubber- insulated service cables with the Felten and 
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Guilleaume-Lahmeyer Works Co., and the Deutsche Kabelwerke, of 
Berlin, respectively. The amount of the tender of the former com- 
pany is 289, 950 fr., and that of the latter 18,695fr., whereas the tenders 
submitted by Belgian firms were much higher. A Belgian contem- 
porary, in referring to the subject, asks why it is that when cables 
and accessories are needed the orders always go to Germany. (an 
it be, it is submitted, that the Belgian makers are unable to 


struggle advantageously with the competition emanating from the 
other side of the Rhine ? 


Carlisle.—The Electricity Committee has accepted the 
tender of the Electrical Power Storage Co., Ltd., for the supply of 
a traction battery of 250 P 21 cells, at £1,841 5s., with £8 Hs. 
for each additional cell up to 10, and £110 per annum for 
maintenance; that of the Lancashire Dynamo and Motor Co., 
Ltd., of Manchester, for a reversible booster, motor-driven 
balancer, and shunt regulating switches and resistances, at 


£848 158.; and that of Mr. Ewart Musgrave, for extension of the 
works, at £810. 


Colchester.—The T.C. has accepted the tender of Mr. 
T. J. Ward for extending the car-shed and depót, at £1,030. 


Durban.—The Natal Government Railway has placed 
orders for various electrical machinery, cables, &c., with Messrs. 
Hubert Davies & Spain, and the British Insulated and Helsby 


Cables, Ltd. Some particulars are given in our “ Lighting and 
Power Notes " to-day. 


Eceles,—The T.C. has accepted the tender of Messrs. 


Mather & Platt, Ltd., for the supply of an engine and dynamo at 
£136. 


Hammersmith.—The B.C. has received the following 
tenders for feeder cables for sub-stations :— 


Western Electric Co... 


. (accepted) £433 
Siemens Bros. & Co. z^ as 416 


Henley's Telegraph Works Co. 454 
Callender's Ltd. © Е А 454 
Glover & Co. m " СЕ - 459 
British Insulated & Helsby Cables, Ltd. 160 


London.—L.C.C.—The Highways Committee at Tues- 
day's meeting reminded the Council of the recent acceptance of 
the tender of Siemens Bros. & Co., amounting to £19,242 10s., for 
the supply of induction motor-generators required for the Lime- 
house, Shoreditch and Mildmay Park tramway sub-stations. Since 
that date à new company has been formed under the name of 
Siemens Bros. Dynamo Works, Ltd., to take over the dynamo 
branch of the business of Siemens Bros. & Co. As the contract 
with the latter company had not been completed the Committee 
proposed that it should be entered into with the new company. 


Salford. — The Council has accepted the following 
tenders :— 


Willans & Robinson, Ltd.—Willans-Brown Boveri turbo-generator, £6,185. 


British Thomson-Houston Co., Ltd.—Tirrill regulator for automatically 
regulating the pressure of the direct current supply, £85, less 20 per cent. 


S. Dixon & Son, Ltd.—Mechanical car accessories and overhead equipment. 
Tandem Smelting Syndicate, Ltd.—Magnolia metal. 


E. Boydell & Sons, Estler Bros., R. W. Blackwell & Co., John Hall, and 
Brceknell, Munro and Rogers. — Mechanical car aceessories. 


L. Andrew & Co.— Electrical car accessories, insulating materials, and wire. 
Wm. MeGcoch & Co., Ltd.--Electrical car accessories. 
J. Н. Holmes & Co.—T wo sets of tramway feeder boosters, £440, 


Torquay.—The T.C. has accepted the tender of Messrs. 
Browett, Lindley & (o., Ltd., for the supply of additional plant 


at the electricity works, at £1,079, and that of Messrs. Davis, 
Perrott, Ltd., of London, for de-oiling plant, at £315. 


West Нат, — Тһе Corporation has accepted the following 


tenders :— 


Switchgear for motor-generatorn. —British Thomson-Houston Co., £154. 


Last section (exhaust and water) of turbo-generator pipe-work.—Babcock 
and Wilcox, E102. 


Motor switches.—Parmiter, Hope & Sugden. 


Maintaining telephones and electric bells at the Plaistow Hospital for five 
years.—J. T. Halsey, £25 per annum. 


Wolverhampton The T.C. has accepted the following 
tenders :— 


Belliss & Morcom, Ltd.—High-speed engine, £1,850. 
Thos. Parker, Ltd. Generator, £615. 

Mirrlees Watson Co., Ltd.—Condensiny plant, 41, O5. 
Callender's Cable Co.—Cables and feeders. 


FORTHCOMING EVENTS. 


Saturday, July 14th to 91%, inclusive.— Junior Institution of Engineers. 
Summer meeting. See page 25 last week. 


Baturday, July 14th.——At 8 p.m. Association of Engineers-in-Charge. Visit to 
Wimbledon Corporation Electricity Works, 


NOTES. 


Our Guests from Over-Seas.—The Dynamicables held 
their summer dinner on Tuesday evening, July 10th, at the 
Trocadero Restaurant, Col. Н. C. L. Holden, R.A., F. R. S., occupying 
the chair. Invitations had been issued to the foreign guests who 
had taken part in the Institution of Electrical Engineers' circular 
tour, and about 30 accepted. 

After the loyal toasts had been proposed and duly honoured, the 
members of the American delegation took the opportunity of pre- 
senting souvenirs as a token of their appreciation ofthe satisfactory 
manner in which all arrangements had beeu made for their comfort. 
while on the tour. Mr. G. C. Lloyd, secretary of the Institution, 
and Mrs. Lloyd, were presented with a flower bowl; Mr. P. F. 
Rowell, assistant secretary, and Mr. R. Tree, chief clerk, with silver 
cigarette cases; and Mr. A. K. Langridge (in charge of the baggage 
arrangements) with a silver card case. The presentations were 
respectively made by Mr. S. S. Wheeler, Mr. C. О. Mailloux, Mr. 
R. W. Pope and Mr. J. W. Lieb. | | 

The Chairman proposed the toast of the evening, viz., “ Our 
Guests from over-Seas.” Speeches in reply were made by Mr. 
Guido Semenza, representing the Associazione Elettrotecnica 
Italiana ; Mr. S. 8. Wheeler, the American Institute of Electrical 
Engineers; Dr. E. Naglo, the Verband Deutscher Elektrotechniker ; 
and Vicomte de France, the Société Internationale des Electriciens. 
All spoke most enthusiastically and cordially of the reception 
accorded them, not only while on the circular tour, but by their 
“ Dynamic ” brethren that evening. 

Col. R. E. Crompton, C.B., proposed the health of Mr. R. Kaye 
Gray, and made allusion to the unavoidable absence of many 
prominent Dynamicables. : 

Mr. C. O. Mailloux preposed, in happy and cordial terms, the 
toast of The Dynamicables,” to which Mr. J. E. Kingsbury 
a8 happily replied. | 

General E. R. Festing, C.B., proposed the toast of The Chair- 
man,” to which Col. Holden responded, and this brought to a con- 
clusion one of the most successful evenings spent by the society 
since its resuscitation, and, perhaps, since its foundation. Great 
praise was due to the energetic hon. secretary, Mr. Sydney Sharp, 
and the secretary, Mr. R. Tree, for the admirable arrangements 
made for the comfort of the visitors. | | 

A programine of music, carried out by Miss Edith Spain, Mr. 
Frederick Henry and Mr. Gatehouse (member of Council), added te 
the enjoyment of the evening. 


A Book for Tramear Drivers.—While во much 
attention is just now being directed to the important question of 
electric tramcar control, with special reference to. braking equip- 
ments and their efficient manipulation, we would draw the 
attention of tramway managers and engincers to the sections of 
special interest that are published on these points in Mr. W. A. 
Aguew's “Electric Tramcar Handbook" (ELECTRICAL REVIEW 
Publishing Department, 28. 6d. net.) The fitness of a driver 
for efficiently handling a car, and his preparedness for emergencies 
are likely to be considerably improved if by means of non-technical 
language, and in terms freed from abstruse phraseology, he is 
enabled to secure an intelligent grasp of the principles and details 
of the equipment under his charge—especially the braking and 
other controlling appliances. It is these things that Mr. Agnew has 
aimed at in his book, and we should add that the advice it 
contains is specially based upon British tramway practice. Tram- 
way managers should consider whether it would not be worth their 
while to give or lend a copy of this work to their employés to con- 
sider as they smoke, and, perhaps, in addition, sections of the work 
might be made use of as а basis for occasional lectures to the tram- 
way employés called together in batches expressly for the purpose 
as opportunity arose. 


The Emile Dollfus Prize.—The Société Industrielle 
de Mulhouse has just awarded this prize (2,500 fr. and a medal) 
conjointly to the Hon. C. A. Parsons, inventorof the steam turbine, 
and to Messrs. Brown, Boveri & Co. for their distinguished efforts 
in the construction and perfecting of the turbine and furtherance 
of its use on the Continent. The prize is awarded for discoveries, 
inventions or applications made during the last ten years. 


Cooper Patent Anchor Rail Joint Co., Ltd., v. the 
British Electric Equipment Co., Ltd.—This case came before 
the Appeal Court on Wednesday by way of an appeal against the 
refusal of Mr. Justice Joyce to grant a certificate that the defen- 
dants’ particulars of objection were reasonable and proper, the 
plaintiffs, the patentees. having discontinued the action after 
delivery of the particulars of objection.—Their Lordships dismissed 
the appeal with costs. 


British Trade in June.—During the month of June 
the trade of the country was in a very -prosperous condition, 
according to the Board of Trade returns. The imports showed an 
increase of £4,335,302, and the exports an increase of £4,653,790 
over the returns for the corresponding period of last year. Forthe 
first six months of the year there was an increase of nearly 
274 millions sterling, or over 10 per cent. in imports. The total 
exports showed an increase of nearly 25 millions, and the re-exports 
an increase of £4,364,589. It is regrettable to note, however, that 
among the few items in our exports that show decreases for the 
month of June is that of electrical apparatus with a drop ot 


£143,558. Iron and steel manufactures and machinery show sub- 
stantial advances. 
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Lighthouse Illumination. — A paragraph having 
appeared in the Times stating that the Lizard Lighthouse was 
employing the Kitson oil system instead of electricity, the Secre- 
tary of Trinity House has written saying that the statement is 
incorrect, “as electricity has been in constant use at that station 
since its first installation there, upwards of 30 years ago, and there 
1$ no intention of changing it." An incandescent oil burner is pro- 
vided as a stand-by in case of accident. 


Electric Shock Fatality.—On 9th inst. a& Wednesbury 
an inquest was held concerning the death of Frank Davis, an elec- 
tr.cian, at the Patent Shaft Works, who while localising a break- 
down caught hold of a live wire. He received a shock at 1,600 
volta. The jury returned a verdict of Accidental death." 

At the inquest, Mr. John Lewis Andrews, who is in charge 
of the whole of the electrical appliances at the works, stated 
that last Friday afternoon he went in company with deceased 
and two other men to the sub-station in the wheel department 
for the purpose of localising a breakdown. Whilst engaged in 
examining the different wires, he noticed a flash, and upon turning 
round, saw deceased had got hold of a live wire. Witness snatched 
dim off immediately, but Davis exclaimed, “Oh, I have got it," 
and col d. They started to use artificial means of respiration, 
but this was of no avail. Witness considered that Davis died 
immediately ; whilst another workman said it was “all done like a 
tash.” It was further stated in evidence that deceased was a 
thoroughly competent electrician. This is the second instance in 
which a workman has been killed by electric shock at these works. 


The Post Office Telegraphists.—The Post Office 
Seiect Committee in the course of its inquiry has, as is the case 
in all sach Committees, to hear remarkable statements by the wit- 
nesses examined. The following (if correctly reported, which may 
de doabtful) is worthy of record: 

" You say that improvements in the instruments have been made, 
and that they are less liable to get out of order—that the ordinary 
telegraphist is called upon to exercise no greater skill in adjusting 
the instrument than is required by a woman who works a sewing 
machine. Do you know this yourself personally ?— Yes. Itisa very 
timple matter. There is a screw in the relay; if the current is too 
strong he turns the screw one way; if the current is too weak he 
turns it the other. Jf ts a matter of the carth. 

“That scarcely squares, does it, with the statement of Sir 
William Preece recently as to the development of telegraphy, and 
Prof. Thomson ?—I think the instrument has been simplified and 
un ed of late years. That corresponds with the actual facts, 
and even that adjustment is a very rare thing; i/ happens about 
ones in т fort night." 

Apart, however, from the absurdity of the explanations credited 

te the witness—one of the Postal Surveyors—there is a strong 
element of truth in what was said; the comparison between the 
ак) required to adjust a sewing machine and a telegraph apparatus 
is in our opinion, a perfectly fair one, and we unhesitatingly say 
that it requires at least as much skill to adjust a sewiug machine as 
it does to adjust a double-current sounder set. We may mention, 
indeed, that on putting the question to a lady telegraphist at a 
entry обсе where such a set was in use, the answer was prompt 
and given without hesitation, that (he telegraph apparatus was the 
easier to adjust. We are very much of the opinion that tele- 
crap bists hold (or pretend to hold) a far higher estimate of their 


skil than is justifiable; but we do not by this suggest that their 
rate of pay is, therefore, more than adequate, or even adequate, for 


the duties which they have to perform. 


international  Electro-Technical Commission.— 
de are asked to correct ап error which appeared in the list of 
delegates as received by us, and as published on p. 16 of our last 
mene. The names of Canadian representatives inaccurately 
appeared under the Belgian section. Belgium and Canada sent 
delegates as follows :— . ‚ 

Belgium (Société Belge d'Electriciens).—Mons. Leon Gérard. 

Canada (Local Standards Committee). Dr. R. B. Owens, Mr. 
L A Herdt. 


The Canadian Electrical Association.—The annual 
meeting, which was largely attended, was held this year at Niagara 
Falle on the American side. In his official addressto the delegates, 
Mr. A. R. Wright, M.P., Preaident of the Association, gave 
prominence to the Government's proposal to electrify the Temis- 

i Railway in Northern Ontario. He characterised the 
eme as a forward movement of the first magnitude. А number 
of interesting papers were read, and tbe delegates were enabled to 
wake an inspection of the power plants on both sides of the 
Niagara River. The proceedings, which lasted two days, June 20th 
and 91st, terminated with the electiou of the following officers for 
tb- ensuing vear:— j 

President, R. G. Black, superintendent of the Toronto Electric 
Light Co. ; Vice-Presidents, R. S. Kelsch, of Montreal, and W. N. 
Ryerson, of the Ontario Power Co., Niagara Falls; Secretary and 
Ireasurer, T. S. Young, of Toronto. Quebec and Montreal both 
went invitations for next year's meeting, but the matter of selecting 
the place was left to the Executive Committee. 


Freaks of Gas,—Trouble continues at Pontypool 
thragh gas exploding in the street electric light boxes, and the 
papers are calling these occurrences “Freaks of Electricity 
Au е Appeal Court held in the Ogden and Smith case, reported 
is cur last issue, во we hold in this case, that the negligence of the 
Ф mpply satbority in allowing the gas to be there ig "the 
басп cause. | 


` Regenerative Тгашсаг Control.—In our account of 
the demonstration of the Raworth regenerative system on the 
Crystal Palace tramways, we referred to the braking effect of the 
regenerative system as absolutely safe so long as the trolley was 
not dewired. We are now informed that an automatic device has 
recently been applied to the regenerative cars which meets the 
case excepted. When a car is running downhill and returning 
current to the line by regenerative action, should the trolley wheel 
leave the wire, the motors being shuut wound, continue to excite 


MOTORS 


their fields, and the voltage rises until it actuates an automatic 
throw-over canupy switch; this places a resistance of 5 ohms across 
the motor terminals, and the resulting current produces a retarding 
torque amply suflicient to brake the car. The action is entirely 
automatic, and takes place without any movement of the con- 
troller. Thus the car is always under control, whether the trolley 
wheel is on the wire or off. The connections are shown in the 
accompanying diagram. 

This device is, of course, quite independent of the rheostatic 
brake, which, as we mentioned, is fitted on the regenerative cars, 
and which is independent of the power circuit. 


Belgian Engineers.—About 400 members of the 
‘Société Belge des Ingenicurs” and their wives visited Antwerp on 
Saturday, July 7th. 'l'hey were shown over the central electric 
power station of the Antwerp Tramways and a sub-station by 
the managing director, Mr. Charles Charlier, who is also managing 
director of the Mutuelle Tramway Co., of Brussels, the parent 
company of 21 Continental tramway companies registered in 
Brussels. After lunch in the Zoological Gardens of Antwerp, where 
there isone of the finest collections of animals in Europe, many engi- 
neers visited the strects where the conduits of the H. B. Camp Co. 
are being laid. These are supplied by Mr. Douglas Wells, M. I. E. E., 
of Brussels; already nearly 4,000,000 ft. are laid in Belgium, in the 
towns of Brussels and Licgeforthe Belgian Telegraph aud l'elephone 
Departments, and several electric companies have decided to use 
Camp conduits in that country in place of a solid system. Special 
wagonettes took the party to the works of the Bell Telephone Manu- 
facturing Co., which is а branch of the Western Electric Co., of 
London, where they saw the latest machinery for making telephones, 
switchboards, &c. 


Industrial Redistribution.— We have received from 
tbe North-Eastern Railway Commercial Agents' Office at York an 


illustrated pamphlet which is being issued by the Tees Conservancy 


Commissioners. <A good deal of useful information is contained in 
it concerning the industrial sites and possibilities of the River 
Tees. Itwillbe remembered that in & recent article on indue- 
trial redistribution, we sct forth in some detail the claims of the 
North-Eastern Railway district, and urged their consideration by 
manufacturers who were desirous of setting up new factories where 
rates, rents and wages were low, and where transport and power 
facilities were ample. Those who are interested in the matter 
should write for & copy of this pamphlet, which deals with 
Stockton-on-Tees and Middlesbrough. 


Overhead v. Underground Telephone Wires.— On 
Friday last a decision was reached in the dispute between the Post 
Office and St. Pancras Borough Council as to whether the former 
should be allowed to erect three iron poles in Camden Town, to 
carry overhead wires for fire alarms and telephones. The B.C. 
demanded that the wires should be put underground, and after 
eight months’ negotiation the matter was referred to the arbitration 
of Mr. Paul Taylor. 

Mr. M. P. Roberts (assistant engineer-in-chief to the Post Office) 
stated that the overhead installation would cost £26 68. 11d., whilst 
underground wires would cost £55 148. 4d., and he scouted the 
idea of danger from overhead wires, not a siugle person having 
been seriously injured by them in 25 years. He said that in 
London and the surrounding districts there were 8,345 miles of 
overhead wires, and about 8,000 miles of underground trench 
work. | 

The arbitrator decided against the B.C., stating that the evidence 
showed that the overhead system wae less inconvenient and 


dangerous to the publio than the underground system, The B.C. 


will pay coste, 
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India.—A Calcutta newspaper says: It is proposed to 
authorise local government to appoint electrical inspectors under 
the Electricity Act of 1903.” 


Appointments Vacant,— Assistant lecturer and demon- 
strator in electrical engineering for the Leeds University (£175); 
shift engineer for Leicester tramways power station (458.); 
junior assistant engineers for the Newcastle-upon-Tyne Electric 
Supply Co.; switchboard attendants, station supervisors, jointers, 
&c., for Portsmouth and Malta Dockyard generating stations; 
assistant lecturer and demonstrator in electrical engineering at 
Birmingham University (£150). 


Wills.—It is stated that the late Mr. William Stratford 
Andrews left estate of the gross value of £76,223, including £73,478 
in net personalty. 

According to the Financial News Mr. John Goddard, deputy- 
chairman of the North Metropolitan Tramways Co., and a director 
of the Metropolitan Electric Tramways, Ltd., who died on March 
25th, left estate of the gross value of £982,626. 


Electric Ambulances.—The City Corporation Police 
Committee has decided to proceed with a scheme for electrically- 
driven ambulances for the city, on the ground that they are more 


economical than horse traction and better suited for narrow 
thoroughfares. 


Industrial Freedom League.—The annual meeting of 
this League was to be held at the Westminster Palace Hotel 
yesterday, 12th inst., with Sir Felix Schuster in the chair. 


Electrical Manufacturing in Russia.— It appears 
thatthe United Cable Works, of St. Petersburg, to which reference 
was made lin our editorial columns on June 15th as having taken 
over the cable departments of the Russian subsidiaries of three 
German companies, commenced operations on January lst, 1906, 
although the detinite constitution of the new company is awaiting 
Government sanction, which is expected shortly. This information 
is contained in the report for 1905 of the Russian Siemens and 
Ilalske Cc., which mentions that the separation of the cable 
department from the other branches has necessitated an alteration 
in the agreement with the Russian Schuckert Co. Thie report also 
states that the political and economic movements during 1905 had 
an unfavourable influence on business, and the serious affairs of the 
last three months of the year not only caused a noteworthy decline 
in the sales, but also rendered working more difficult and costly. 
The position of prices did not improve, and the lack of orders 
largely conduced to underselling by the trade, the final result of 
the year’s operations being a balance of £2,951, which has been 
carried forward to the accounts for 1906. As the new Russian 
tariff is of a more highly protectionist character and likely to cause 
a greater demand for manufactures produced in the country. the 
company began in 1905 an extension and reconstruction of the 
dynamo works and mechanical workshops, which also aim at 
finding compensation for the transfer of the cable factory. The 
new tariff has, however, so far—that is, down to the beginning of 
June—not had a favourable effect upon business, notwithstanding 
that the duties on dynamos and motors have been increased by over 
400 per cent. In fact,it is mentioned that these manufactures are 
still obtainable at approximately the same prices as those which 


prevailed а year ago. 

Halifax.—At the inquest on the two victims of the 
recent tramway accident, which concluded on Wednesday, the jury 
returned a verdict of “ Accidental death.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTBICAL REVImW posted as to their movements. 


Central Station Engineers.—The Burnley T.C. has in- 
creased the salary of Mr. J. E. Stanktk, electrical engincer, from 
£250 to £300 per annum. . | 

The Southend-on-Sea T.C. has decided, by 10 votes to 6, to invite 
Mr. К. BIRKETT, electrical engineer and tramway manager, to recon- 
sider his resignation. 

The Colchester T.C. has increased the salary of the electrical 
engineer from £305 to 4315 per annum, as from April 1st, 1906, 
with annual increments of £10 to £355, and the full premiums of 
all articled pupils. 

The Crewe T.C. has appointed Mr. C. B. Hopson, of Swansea, 
as junior shift engineer at the electricity works. 

It was reported at the meeting of the Torquay T.C. on July 3rd, 
that Mr. Storey, electrical engineer, was seriously ill, and would 
undergo an operation the following day. "The Council passed a votc 
of sympathy with Mr. and Mrs. Storey. 

On 9th inst. the engine-room staff at Regent’s Park station of 
the St. Pancras B.C. presented Mr. A. N. Dixey (late charge 
engineer) with a silver cigarette case. Mr. Dixcy is leaving to take 
up a position in India. 


Tramway Officials.—The manager and staff of the 
Salford Corporation tramways have presented a silver fern bowl 
to Mr. Wa. BILLINGTON on his marriage. 

The Southend-on-Sea T.C. bas appointed Mr. BERNARD ANDREWS, 
traffic superintendent of the Eastbourne Corporation motor-'buses, 
as tramway traffic superintendent. 


General.—Mr. R. W. Surrn, chief electrician to De 
Beers Consolidated Mines in South Africa, was recently married 
at Kimberley to Miss Lottie Stark. The ceremony took place at 
the residence of the bride’s mother, and Mr. and Mrs Smith ` 
subsequently left for the Victoria Falls in Rhodesia. 

Mr. FRANK COLLINS, who has for the past 12 months held the 
position of representative for the Electric and Ordnance Acces- 
sories Co., Ltd. (Vickers, Sons & Maxim, I.td.), in Birmingham and 
Midlands, has resigned to take up an appointment as manager for 
Mr. J. M. Kaiser, manufacturing electrical and mechanical 
engineer, Dale End, Birmingham. 

On July Sth Mr. LANcEI.OT W. Wirp, chief electrician of 
Westminster Electrical "lesting Laboratory, was married to 
Violet C. Forty, daughter of W. M. Forty, mineral water manu- 
facturer, of Newton Abbot, at Holy Trinity Church, Paddington. 

Mr. E. W. Watson, chief clerk of the Doncaster Corporation 
electricity works, was recently presented by the tramway and 
electricity staff with an oak clock, on the occasion of his leaving the 
town. 


NEW COMPANIES REGISTERED. 


———— 


Albert Dickinson, Ltd. (89,096).—This company was registered 
on June 12th, with a capital of £2,000 in £1 shares, to carry on the business of 
electrical engineers and contractors, electricians, suppliers of electricity, 
carriers of passengers and goods, manufacturers of electrical apparatus and 
machinery, хс. The first subscribers teach with one share) are:—C. D. Hood, 
7, Barden Grove, Armley, manager; К. M. kingston, . Middleton Avenue, 
Leeds, traveller: €. Eaves, 3, Highthorne View, Armley, traveller; Н. Lawton, 
Cross Lane, Wortley, draper; F. A. Holdsworth, 15, Park Row, Leeds, 
chartered accountant; W. Bateson, 64, Wellington Street, Leeds, solicitor; 
and Mrs. C. Dickinson, 3, Burden Grove, Whingate, Armley. No initial public 
issue. The number of directors is notto be less than three or more than tive; 
the subscribers are to appoint the first; qualitication, £10, 


Beaumont and Still Train-Lighting Co., Ltd. (89,190).— 
This company was registered on June 20th, with a capital of £15,000 in 41 
shares, to acquire from M. W. W. Mackie, E. J. Gyn, А. R. M. Lockwood, 
Е. J. Beaumont, and W. M. Still, the benefit of certain existing inventions 
relating to improvements in electric dvnamos, and the lighting of railway 
carriages and other vehicles by dynamos on such a system that the train 
or coach drives a dynamo at a varying speed, but that such dynamo is self- 
regulating, to adopt an agreement with the said vendors, and to carry on the 
business of electricians, electrical and general engineers, suppliers of electricity, 
manufacturers of dynainos and other electrical apparatus, Хе. The first sub. 
scribers (each with one share) are: F. J. Beaumont, 21, Albany Road, Stroud 
Green, N., engineer; W. M. Sull, 24, Charles Street, Hatton Garden, E.., 
metal worker; C. T. Burke, Penn Road, Beaconstield, Bucks, secretary; E. J. 
Glen, Newland Lodge, Ingatestone, Essex, electrical engineer; M. W. W. 
Mackie, 45, Warwick Road, Ealing, electrical engineer; F. G. Still, 24, Charles 
Street, Hatton Garden, E. C., metal broker: and E. H. Still, 24, Charles Street, 
Hatton Garden, E. C., metal worker. No initial publie issue. The number of 
directors is not to be less than two, or more than five; the first are E. J. 
Glyn, W. G. Richards, M. W. W. Mackie, F. J. Beaumont and W. M. still; 
qualification, £250; remuneration (except managing director) as fixed by 
companv. 


Brown, Boveri & Co., Ltd. (89,167).—'l'his company was 
registered on June 18th, with a capital of £50,000 in £5 shares (1,5 & and 
, 00 В), to carry on the business of electrical and general. engineers, 
suppliers of electricity for light, heat and power, ironfounders, copper smelters 
and workers, &c., and to adopt agreements (do with A. G. Brown, Boveri et Cie., 
(2) with A. C. Eborall, and (3) with Witting, Eborall & Co., Ltd. The first 
subscribers (each with one share) are:—C. E. L. Brown. Baden, Switzerland, 
manufacturer; W. Boveri, Baden, Switzerland, manufacturer; C. Baumann, 
Baden, Switzerland, manufacturer: &. W. Brown, Baden, Switzerland, manu- 
facturer: E. Brown, Baden, Switzerland, engineer; A. C. Eborall. 115, Tulse 
Hill, S.W., electrical engineer; €, E. Holland, J. Redington Road, N.W., 
electrical engineer, No initial publie. issue. The number of directors is not 
to be less than two. or mere than seven; the first are C. E. L. Brown, 
W. Boveri, €. Baumann and A. C. Eborall ; qualitiention, £250; remuneration 
as fixed by the company. 


Swanage Electricity Supply Co., Ltd. (89,186).—This com- 
pany was registered on June 19th, with a capital of £10,000 in £10 shares, to 
carry on the business of clectrical engineers, electricians, contractors, suppliers 
of electricity, manufacturers of electrical apparatus, Ac. The first subscribere 
(each with one share) are: - A. Н. Sanderson, Dartield, Bournemouth, gentle- 
man; Н. B. Renwiek, Burnham, Roehampton, S. W., secretary; F. С. 
MeQuown, Moorgate Court, E. C., electrician; G. Tweedie, Moorgate Court, 
E. C., accountant; J. G. Shortis, 103, Cricklewood Broadway, N. W., registrar: 
J. Hazard, Melrose, Muswell Avenue, Muswell Hill, N., accountant; and J. J. 
Lightfoot, 42, St. James's Place, Plumstead, S. E., eleetrician. No initial 
publie issue. The number of directors is not to be less than three or more 
than seven; the subscribers аге to appoint the first: qualification, £100: 
remuneration ав fixed. by the company. Registered осе, Moorgate 
Court, Б.С. 


Coatbridge and Airdrie Electric Supply Co., Ltd. (89,178). 
This company was registered on June lth, with a capital of £30,000 in 
£10 shares, to acquire the business carried on at Moorgate Court, E.C., at 
Henderson Street, Coatbridge, N.B., and at Craig Street, Airdrie, N. B., as the 
„Scottish House-to-House Electricity Co., Ltd.," to adopt an agreement with 
the said company, and to carry on the business of electrical engineers, elcc- 
tricians, producers and suppliers of electricity for light, heat, sound and wer, 
manufacturers of electrical apparatus, &e. The first subscribers (each with 
one share) are:—A. Ayres, M. I. C. E.., Ashleigh Road, Wood Green. N.; F. E. 
Savory, Bourne, Farnham, Surrey, director; H. B. Renwick, Burnham, Кое. 
hampton, secretary; F. C. McQuown, Moorgate Court, B.C., electrician: Ө. 
Tweedie, Moorgate Conrt, E.C., accountant; J. G. Shortis, 103, Cricklewood 
Broadway, N.W., registrar; and J. J. Lightfoot, 42, St. James’ Place, Plum. 
stead, S. E., electrician. No initial public issue. The number of directors is 
not to be less than two or more than seven; the first are A. Ayres, F. К. 
Savory and P. Murray; qualification, £10; remuneration as fixed by the cour 
pany. Hegistered ottice, Moorgate Court, E.C. 


La Plata Syndicate, Ltd. (89,182)— This company was 
registered on June 19th, with a capital of £30,000 in £1 shares, to adopt an 
agreement with B. Newgass to construct or sequire any tramways and light 
railwaysin the Argentine Republic, and to carry on the business of tramway, 
railway, omnibus and van proprietors, carriers of passengers und goods, suppliers 
of electricity, Xc. The first subscribers (each with one share) are W. d 
Yeoman, 23, Muschamp Road, East Dulwich, S. E., clerk: G. E. Sanders, Bloom 
field Lodge, Darktield Road. Richmond, Surrey, clerk; A. J. Swan, IS. 
Ashbourne Grove, Chiswick Lane, Chiswick, clerk; 8. Н. Penwarden, 7, Comely 
Bank Road, Walthamstow, clerk; J. W. Pollard, 13, Hartswoaod Road, 
Bhepherd’s Bush, W., clerk; F. W. Cowbam, 118, Minard Road, Hither Green, 
S.E., clerk; and P. M. Cullen, 30, Paxton Road, St. Albans, Herts, secretary. 
No initial public issue. The number of directors is not to be less than three 
or more than seven; the subscribers are to appoint the first; qualification, 
£500; remuneration as fixed by the company. 
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D. Santon! & Co. (1906), Ltd. (89,277).—This company was 
registere? on June 27th, with a capital of £10,000 in £1 shares, to take over the 
teures of electrical and general engineers, contractors, manufacturers of 
rle tncal and mechanical appliances for lighting, power and traction, importers 
ап} exporters of economic, domestic. scientific, curative and pastitne and elec- 
irical aj гчалсев, dealers in electrical goods and accessories carried on by D. 
Sanaat & Co., Ltd., of 15 nnd 17, Beauchamp Street, Brooke Street, E.C., and 
t^ ht an agreement withthe said company. The flrstsubscribers (each with 
one share; art .— Leon Duchesne, 91, Carson Road, West Dulwich, S. E., represen- 
wne: J. Mortimer, South Conrt, Kincston-on- Thames, accountant; T. P. Stave, 
23, Bedford Street, Strand, W. C., engineer; K. Fredler, 3, St. Stephen's Square, 
Pav-water, W., secretary. D. Santoni, 11, Coburg Place, Kensington, W., 
а:алмылпу director; Charlotte Morgan, 24, Berners Street, Oxford Street, W., 
1.10: aud A. Santoni, 1, Colville Square, W., gentleman. No initial public 
Ku; the number of directors is not to be less than two or more than five; the 
п аге not named; qualification, £1; remuneration, two guineas cach per 
monthly meeting attended; managing director to receive #435) additional 
refBdneration per annum. Registered office, 15 and 17, Beauchamp Street, 
Bre Street, E.C. 


B. P. B. Syndicate, Ltd. (89,242).—' This company was registered 
un Jone 2th, with a capital of £6,000 in £1 shares, to construct, equip and 
work railways, (ramways, hight railways and undertakings for the generation, 
atilieat in. supply or distribution of electrical or other power, Ke. The first 
si'a cibers (each with one share) are :— А. Н. Coneybeare, 163, Tranmere Road, 
ЬаЬһеМ, S. W., clerk; F. Hopton, 16, Delamere Terrace, Paddington, W., 
mark. J. M. Tolley, Coniston, Blakeney Road, Beckenham, clerk : F. W. Davis, 
B. Matham Grove, East. Dulwich, S.E., clerk ;: H. James, Homeleigh, East 
Crescent, F.ntield, clerk; J. W. Н. Coneybeare, , Quinton Street, Eirl«tield, 
e es; Ard E. J. Alldis, 109, Thorpe Road, Forest Gate, L.., clerk. No initial 
pre sue. The namber of directors is not less than two or more than eight; 
the -therribers are to appoint the first. Remuncration as fixed by the 
nen. 


Home Counties Electricity Supply Co, 1.18. (89,279).— 
This company was registered on June 27th, with a capital of £1,000 in £1 shares, 
w tarry on the business of suppliers of electricity, electricians, electrical and 
Mechanical engineers, mannfacturers of and dealers in electrical apparatus, с. 
Th unt subscribers each with one share) are: (i. W. Johnston, 
A JI. I. A. E., 110, Cannon Street, E. C., engineer; J. Hewett, M. I. C. E., 5, Budge 
Row, E. C.. consulting engineer; L. Alder, 61, Sarre Road, West Hampstead, 
N. W., clerk; H. I. Elliott, 8, Bramah Road, Brixton, S. W., clerk; J. M. 
Johnston, 79. Mark Lane, E.C., shipowner and merchant: T. M. Johnston, 79, 
Mark Tanc, E.C.. stone merchant; and W. S. Johnston, 79, Mark Lane, I. C., 
engineer. No initial public issue. The number of directors is not to be Jess 
Dan two or more than five; the subscribers are to appoint the first; qualitica- 
tem, £100; remuneration as fixed by the company. Registered оћсе, 137, 
Lannohn Street, Е.С. 


Irish Eleetrical Agency, Ltd. (89,281).—This company was 
reneered on June Zitb, with a capital of £50 in Is. shares, to carry on the 
das tee of an electric light and power company, electrical engineers, elec- 
S:. ans, contractors, manufacturers of and dealers in electrical and other 
appliances, &с. The first subscribers (each with one share) are: — G. Morgan, 
. -haftesbury Rowl, Crouch Hill, N., clerk; F. J. Berry, 34, Frampton Road, 
X. L. cierk ; E. Roomes. Sanctuary House, Tothill Street, Westminster, clerk; 
C. WhitHeld, Apgelzark, Kettering, engineer; Н. Collett, Sanctuary House, 
XW. arrineer: and W. T. Fenny, 190, Lyndhurst Road, Bowes Park, N., clerk. 
No iniial public issue. The number of directors is not to be less than two or 
x T» than three; the first are not named. Registered office, Sanctuary House, 
1 il Swett, Westminster, 


British Electrical Tool Co., Ltd. (89,294). This company 
we newered on June 28th, with a capital of £5,000 in 41 shares, to adopt 
ап ыттешепб with Т. Crawshaw and to carry on the business of manufac- 
Сат cf and dealers in electrical tools, &c. e first subscribers (each with 
"De share are:—-T. Crawshaw, 10, Dorset Terrace, Leeds, engineer; H. 
Ner netz. „ Beech wood Road, Burley, Leeds, engineer; J. Yeadon, Radcliffe- 
“w-Trest. Nottingham, traveller; A. Wilkinson, Roundhay, Leeds, draper; Р, 
Hacza-, Roeemead, Farsley, Bradford. plumber ; S. G. Atkinson, 19, Stanmore 
Acente, Lee, clerk; and G. Darbyshire, 20, Belle Vue Road, Leeds, clerk. 
No nuial public issue. The number of directors is not to be less than three 
de re than five; tho first are T. Crawshaw (chairman), Н. Bennett, J. 
Lean, and A. Wilkinson: qualification, 200 shares; remuneration (except 
ga acing director), £100 per annum, divisible. Registered office, Cardigan Iron 
Wor-, Lennox Road, Leeds. 


OFPICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


London United Tramways, Ltd. (71,844).—This company’s 
enua! retur) was pled on May 10th, when 125,000 preference and 100,000 
mirar shares had been taken up out of a nominal capital of £2,500,000 in 
IZ NE preference and 125,000 ordinary shares of £10 each. £10 per share has 
Lv: Called up oo 49,000 preference, £4 per share on 89,993 ordinary, and £10 
ter stare on 7 ordinary, resulting in the receipt of £1,050,042. £960,000 is con- 
rl paid on 96,000 shares. Mortgages and charges, £1,381,000, 


Ceunty of Northampton Electric Power and Traction Co., 
Lie. S. 717. This company’s annual return, made up to May 14th, has been 
"sei. The entire capital of £25,000 in 2,500 shares of £10 each lins been taken 
V агы] £9 5€. per share has been called up, resulting in the receipt of 423, 125. 

rns and charges: Nil. 


Kidderminster and District Electric Lighting and Traction 
Ca... 154. 9.972. —The company's annual return was filed on May 3rd, when 
2400 preferepce and 4,700 ordinary shares had been taken up out of a nominal 
Au of £300,000 in 5,0X preference and 5.000 ordinary shares of £10 each. 
C per share ba» been Called up, and £77,000 has been received. Mortgages 
and crLarges : 477,0. 


General Electric Tramways Co., Ltd. (43,428).—This com- 
dual return was tiled on April 26th, when 18,500 shares had been taken 
wv. ocio of а nominal capital of £50,000 in £1 shares. £1 per share has been 
rw x "ip ым} £15,740 bas been received. Mortgages and charges: £15,000. 


Cape Electric Tramways, Ltd. (54,636).—Particulars of 
£26,080 B per cent. debentures, created by resolution of January 10th, 1906, 
Yate been fled pursuant to Sac. 14 (4) of the Companies’ Act, 1900. Property 
Фа The debentures constitute a second charge on shares in the Metro- 
pias iramways Co. Ltd.; the Southern Suburbs of Cape Town Tramways 
' a, Li., tke City Tramways Co., Ltd.; and the Port Elizabeth Tramway Co., 
Vii. 11 a floating charge on the company's undertaking and other assets. 


Trees under deed of February "th, 1906 (not registered): F. Eckstein, 
\. Logos Wall Buildings, E.C., and H. Birchenongh, 79, Eccleston Square, 


Lymington Electric Light Co., Ltd. (57.985).— This company's 
annual return was filed on May 15th, when 1,710 ordinary and 1.281 preference 
shares had been taken up out of a nominal capital of. £30,000. in 4,000 ordinary 
and 1,100 preference shares of £5 each, £5 per share has been called. up on 
1,710 ordinary апа 700 preference and £1 per shure on S84 preference, resulting 
in the receipt of £14,636. £145 remain in arrears. Mortgages and charges : 
£10,000. 


Kramos, Ltd. (electrical engineers, Bath) (82,849).—Issue оп 
May 25th of £200 6 per cent. debentures, part of series created February 
22nd, 1905, to secure £4,000, charged on the company's undertaking and pro- 
perty, present and future, ineluding uncalled capital. Holder: W. II. Gowing, 
22, Priory. Road, Barking. No trustees. Previously issued of same series: 
£ 


, P 


Bromley (Kent) Electric Light and Power Co., Ltd. 


(54,127).— This company's annual return was filed on April 21th, when 11,000 
shares had been taken up out of a nominal capital of £100,000 in 20,000 
shares of £5 each. £70,000 has been received. Mortgages and charges: 
£70,000. 


Brompton and Kensington Electricity Supply Co., Ltd. 
(25.913).—This company's annual return was filed on June 15th, when 2,828 
ordinary and 10,172 preference shares had been taken up out of a nominal 
capital of £300,000 in 10,000 ordinary and £0,000 preference shares of £5 each, 
£5 per share has been called up on 24-74 ordinary and 10,172 preference, 
resulting in the receipt of £195,000. £5,000 is considered as paid on 1,000 
ordinary. Mortgages and charges: Nil. 


Anto-Claw Co., Ltd. (London) (55,218;.-— Memoranda of 
satisfaction in full of two charges, dated respectively November 20th and Lith, 
1905, securing £750 each, have been tiled. A debenture dated June th. 1906, to 
secure £1,000, charged on the company's undertaking and property, present 
and future, including uncalled capital, has also been registered. Holders: 
C. W. Langford and C. Н. Cartwright, both of 1, Bank Buildings, Balham, 
S.W. 


Indo-European Telegraph Co., Ltd. °3,053).—This company's 
annual return was filed on May 16th, when 17,000 shares had been taken ap out 
of a nominal capital of £450,000 in 18,000 shares of £25 each; £25 per share 
has been called up, resulting in the receipt of £425,000.  Mortgaves and 
charges: Nil. 


Folkestone Electricity Supply Co., Ltd. (51,825).—' This com- 
pany's annual return, made up to April 13th, has been filed. The entire capital 
of £100,000 in £5 shares has been taken up and paid for in tull. Mortgages and 
charges: 490, 000. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
Issue on May 18th of £500 and on May 30th of £6004 per cent. debentures, 
part of series created June 3rd, 1896, to secure not inore than two-thirds of the 
paid up capital for the time being, charged on the company’s undertaking und 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of same series: £34,200. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
— Issue on June 20th of £300 4 per cent. debentures, part of series created June 
3rd, 1806, to secure not more than two-thirds of the subscribed and paid-up 
share capital for the time being, charged on the company’s undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued» of same series: £35,300. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A charge dated June 18th, 1906, to secure £3,250, charged on the company's 
undertaking and property, present and future, including uncalled capital and 
the Coatbridge and Airdrie undertakings, has been registered. Holders; 
County of London Electric Supply Co., Ltd., Moorgate Court, E.C. 


Marconi International Marine Communication Co., Ltd. 
(London) (65,750).—Issue on June 18th of £8,000 7 per cent. debentures, part of 
series created on November 20th, 1905, to secure £25,000 charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series: £8,000. 


New Electric Rifle and Target Co., Ltd. (London) (87,477).— 
А 10 per cent. debenture dated June 13th, 1906, to secure £2,000 charged on the 
company's lands, hereditaments and property, present and future, including 
uncalled capital, have been registered. Holder: P. L. Jacques, Silden, near 
Keighley, Yorks. A memorandum of satisfaction in full of a debenture dated 
May 4th, 1906, securing £700, has been filed. 


Manlove, Alliott & Co., Ltd. (48,988).—This company’s 
annual return, made up to March 28th, was filed on May st. £5,572 ordi- 
пагу and 797 preference shares have been taken out of a nominal capital of 
£150,000 in 3,000 preference and 12,000 ordinary shares of tiO each. £10 per 
share has been called up on 463 ordinary and 797 preference, resulting in the 
receipt of £12,600. 451, 000 is considered as paid on 5,109 ordinary. Mortgages 
and charges: £50,000. 


Hartlepool Electric Tramways Co., Ltd. (19,734).— This 


company’s annual return was filed on April th, when the entire capital of 
£100,000 in 10,000 shares of £10 cach had been taken up and paid for in full. 


Mortgages and charges: £50,000. 


North Metropolitan Electrical Power Distribution Co., Ltd. 


(61,592). —This company’s annual return was filed on June 15th, when 2,507 
shares had been taken up out of a nominal capital of £50,000 in 5,000 shares of 
£10 each. 410 per share has been called up, resulting in the receipt of £25,070. 
Mortgages and charges: Nil. 


Perth Electrice Tramways, Ltd. (55,935).—This company’s 
annual return was filed on May 10th, when the entire capital of £200,000in 100.000 
ordinary and 100,000 preference shares of #1 each had been taken upand paid 
for in full. Mortgages and charges: £233,482. 


Accumulator Syndicate, Ltd. (52,514).—This company's annual 
return, made up to December 31st, 1905, was filed on April Tth. 1906, The 
entire capital of £230,000 in £1 shares has been taken up. £5,000 has been 
received, and £25,000 is considered as paid. Mortgages and charges: £375, 


Sheerness and District Electric Power and Traction Co., 
Ltd. (65,749). — This company's annual return was filed on June 7th, when the 
entire capital of £50,000 in £10 shares had been taken up and paid for in full, 
Mortgages and charges: £15,000. 


Cuba Submarine Telegraph Co., Ltd. (4,710C).—This com- 
pany's annual return was filed on May 9th, when the entire capital of £220,000 
in 22,000 shares of £10 each had been taken up and paid for in full. Mortgages 
and charges: Nil. 


- » 

Metropolitan Eleetrie Supply Co., Ltd. (25,395'.—This com- 
pany's annual return was filed on April 12th, when 200,000 ordinary, and 75.121 
preference shares had been taken out of a nominal -capital of £1,500,C00 in 
200,000 ordinary, and 100,000 preference shares of £5 each. £5 per share has 
been called up on 195,936 ordinary, and 76,121 preference, resulting in the 
receipt of 1.360, 25. £20,320 is considered as paid on 4,064 ordinary shares, 
Mortgages and charges: £470,000. 


Gent & Co., Ltd. (clectricians, Leicester) (7%,797).—Issue on 
June 11th of £1,000 5 per cent. second mortgage debentures, part (1 sc ries 
created May 22nd, 1905, to secure £6,500 charged on the company's undertaking 
and property, present and future, including uncalled and unpaid capital, No 
trustees. Previously issued of same series; £5,500. 


Andrews & Mumford, Ltd. (electricians, London) (88, 836).— 
Adebenture, dated June 6th, 1906, to secure £300, charged on the company’s 
undertaking and property, present and future, including uncalled capital, Газ 
been registered. Holder: C, E. Mumford, 
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County of Durham Electrical Power Distribution Co., Ltd. 
(61,591).—This company's annual return was filed on April 5th, when the 
entire capital of £500,000 in 50,000 preference and 50,000 ordinary shares of 
£5 each had been taken up; £5 per share has been called up on 50,000 prefer- 
ence and 10,000 ordinary, and £3 per share on 40,000 ordinary, resulting in the 
receipt of £381,220; £38,780 remains unpaid (call of £1 per share made only a 


fortnight before date of return and not payable till April 19th). Mortgages and 
charges: Nil, : 


Automatic Electric Co., Ltd. (82,897).— This company's 
annual return was filed on April 9th,when 606 ordinary and 100 preference 
shares had been taken up out of a nominal capital of £1,000in 900 ordinary and 
100 preference shares of £1 each; £1 per share has been called up on 106 
ordinary and 100 preference, resulting in the receipt of £205; £1 remains in 
arrears; 500 ordinary shares are considered as fully paid. Mortgages and 
charges: £30. 


Cycle Electric Lamp, Ltd. (50,591).—This company's annual 
return, made up to May Ist, 1905, was filed on April 4th, 1006. The entire 
сара. of £30,000 in £10 shares has been taken up. £10 per share har been 
called up on 275, and £2,350 has been received. £400 remains in arrears. 
£27,250 is considered as paid on 2,725. Mortgages and charges: Nil. 


British Power Co., Ltd. (64,780).—A trust deed dated 
May 11th, 1906, to secure £50,000 debenture stock created by resolution of even 
date, has been registered. Property charged: The company's undertaking and 
property, present and future, including uncalled capital, subject to any 
subsisting charge. Trustees: A. T. Ashwell, Nottingham; and W. M. Bell, 
Dean's Yard, Westminster. 


Mann, Egerton & Co., Ltd., electrical engineers, Norwich, 
Lowestoft and Ipswich (83,7950). —1зѕпе on May th of £3005 per cent. deben- 
tures, part of series created April Ist, 1905, to secure £10,000, charged on the 
company's assets and undertaking, including freehold and leasehold property in 
Norwich and Ipswich. Trustees: C. F. Buxton, Dunster House, Norfolk; and 


J. J. D. Payne, Eaton (Grove, Norwich, Previously issued of same series: 
£9,400. 


Willans & Robinson, Ltd. (40,660).—-This company's annual 
return was filed on May 2nd, when 66,666 preference and 66,666 ordinary had 
been taken up out of a nominal capital of £750,000 in 75,000 preference and 
75,000 ordinary shares of £5 each. £5 per share has been called up on 52,203 
preference and 52,204 ordinary, resulting in the receipt of £522,035. — £144,025 
in considered as paid on 14,468 preference and 14,462 ordinary. Mortgages and 
charges: £246,549. 


West Coast of America Telegraph Co., Ltd. (52,114).— This 
company's annual return was filed on May 31st, when 45,008 shares had been 
taken up out of a nominal capital of £152,520 in 53,008 shares of £2 10s. each. 
£2 10s. per share has been called up on &, resulting in the receipt of £20. 


£112,500 is considered as paid on 15,000 shares. Mortgages and charges: 
£170,000. 


Wycombe Borough Electric Light and Power Co., Ltd. 
(53,138).— This company's annual return, made up to April 25th, has been filed. 
8,000 shares have been taken up out of a nominal capital of £50,000 in 10,000 
shares of £5 each; £5 per share has been called up, resulting in the receipt of 
£40,000. Mortgages and charges: £32,100. 


W. E. Dove & Co., Ltd. (72,630).—This company's annual 
return was filed on April 12th, when 235 shares had been taken up out of a 
nominal capital of £2,500 in 250 shares of £10 each. £10 per share has been 
called up on 115, resulting in the receipt of £1,150: £1,200 is considered ax paid 
on 120 shares. Mortgages and charges: £50. 


CITY NOTES. 


— — — 


Electric and General Investment Co. 


THE meeting was held on Wednesday last week at Winchester 
House, Old Broad Street. Mr. Grorncr HERRING, who presided, 
in proposing the adoption of the report, said it was not often that 
the chairman of a company had to apologise for a 15 per cent. 
dividend, but they had been accustomed to 30, 40 and 50 per cent. 
so that he was obliged to apologise for their only paying 15 per cent. 
this year. Really they had had a very good year, but the difficulty 
they were under was that the depression in electrical securities was 
80 great that they had been obliged to put aside a sum of money 
to the contingencies fund, that otherwise they would have distri- 
buted as dividend. Unfortunately, all electrical and traction 
securities at the present time were in a very depressed state. He 
did not agree that the price was at all equivalent to tho worth of 
those securities, bat as prudent men the directors were bound to 
take notice of the fact that the «hares were in that depressed state, 
and, therefore, they had mentally valued the securities, and instead 
of paying a larger dividend than 15 per cent, they had carried 
£5,861 to the contingencies fund. However low their securities 
were quoted on the Stock Exchange, with one small exception they 
received dividends on all their investments, and, therefore, though 
their capital had to a certain extend decreased by depreciation, 
their income remained very nearly the same as it had been for the 
last year or two. Having regard to the present value of their 
securities, the contingency fund was now of an ample amount—in 
fact, he was not certain that they had not over provided in that 
respect. The gross profit last year was £13,000, and this year it, 
was £15,900, so that really they had had a better year. 


Mr. EMIL GARORH seconded the motion, and the report was 
adopted. 


New General Traction Co. 


Baron E. B. p’ERLANGER presided on 4th inst. at the meeting 
held at 20, Bishopsgate Street Within. In moving the adoption of 
the report, he said that they had again reduced the general expenses, 
which were now £1,899, against £2,586 in 1905. The debenture 
interest had increased, but the interest on loans had slightly 
decreased. The company’s interest in the Mexborough and Swinton 
tramway undertaking had been sold at a net loss of £3,948, and this 
had been debited to profit and loss account. The year's income 
from the different electric tramway companies in which they were 


intcrested amounted to £14,127, against £9,878 in the preceding 
year. To meet the Mexborough loss of £3,948, that amount had 
been transferred from the special reserve account, leaving a balance 
of £3,004 loss for the year. The reserve account had been reduced 
to £3,574. On the credit side of the balance-sheet, the shares and 
bonds belonging to the company had increased by, approximately, 
48, 000, the difference being represented by securities received from 
Philadelphia. Whilst their expenditure on the Coventry contract. 
only stood at £4,935 in the accounts for March, 1905, it now stood 
at £22,850, which was a debt of the Coventry Co. to the New General 
Traction Co., and which was being paid off gradually out of profit. 
Since last year they had further remitted £5,883 to Philadelphia. 
In reviewing the different undertakings in which they were 
interested, he prefaced his remarks by saying that, although the 
income from these undertaking had shown an increase over the 
revenues of the previous year, they had not come up to expectations, 
Whilst they had only increased their dividend in Coventry Electric 
Tramways from 2 per cent. to 3 per cent., that company had been 
able to pay off during 1905 £2,000 of its indebtedness, which, 
whilst that payment benefited the New General Traction Co., did 
not enter into the profit and loss account. The Coventry Electric 
Tramways Co. was making very substantial progress, and the gross 
receipts for the six months ended June 30th, 1906, showed an 
increase of, approximately, £3,160 over the corresponding period of 
1905. He was sorry te say that the Norwich Electric Tramway Co. 
was not making the same satisfactory progress. There seemed to be 
norevival of trade at all in Norwich, and the dividend had only 
been 24 per cent. forthe year ended June, 1305, against 3 per cent. 
for the preceding year. Everything had been done in that com- 
pany, in the face of innumerable difficulties, to keep up traffic and 
to keep down expenses, but, so far, without much success. The 
Douglas Southern Electric Tramways results were more or less the 
ваше ав the preceding year. Six per cent. dividend was paid on the 
preference shares. "The receipts from the Philadelphia enterprise 
for 1905, as compared with 1904, had been substantially the same, 
the betterment in the equipment and the arrangement for improv- 
ing the traffic having been completed too late to bear any fruit in 
1905. Mr. Hopkins paid a visit to the United States, and arrange- 
ments were now in course of completion which would make a very 
substantial difference in the revenue to be derived from that pro- 
perty. They had received an offer from one of the largest tramway 
companies in the United States to take over the whole of their 
systems near Philadelphia on a long iease, on terms which would 
secure to thia company the regular payment of interest at the rate 
of 44 per cent. per annum on the £170,000 of bonds which it held, 
and a dividend on the shares of £139,000, which they held in the 
Philadelphia undertaking, as from July 186, 1906, at the rate of 
1 per cent., for 1907 and 1908 2 per cent., for the year 1909 3 per 
cent., for 1910 4 per cent., and for 1911 and thereafter 5 per cent. 
per annum. They had every reason to believe that before the end 
of August they would be in a position to inform them that the 
transaction had been completed and the actual conditions and terms 
of the contract settled. 
The report was adopted. 


= —— —— ti a 
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Electrical Power Storage Co. 


Tue directors’ report to May 31st, 1906, states that the profit for 
the year, including the balance of £711 brought forward, is 29,316. 
Out of this sum the directors have carried £1,000 to the contingent 
fund, and have written off 42, 00 in respect of patents, good- 
will, &c. They again recommend the payment of a dividend of 6 
per cent. on the ordinary share capital, which will absorb £5,390, 
and leave £425 to be carried forward. The buildings, plant, 
tools, &c., have been maintained in thorough repair and condition 
at a cost of £3,663, which sum has been provided out of revenue. 
It affords the directors pleasure to be able to record a successful 
year, notwithstanding the exceptional rise in the price of raw 
materials and the kecn competition which still prevails. 
The meeting was to be held yesterday. 


- ————— 


The United River Plate Telephone Co. 


TRE twentieth annual ordinary general meeting of this company 
was held on Tuesday at Winchester House, Old Broad Street, E.C., 
Mr. J. Irving Courtenay (chairman) presiding. 

In moving the adoption of the report and accounts, the CHAIR- 
MAN said that the all-round growth of prosperity in Argentina 
which had been noticeable ever since the settlement of the Chilian 
boundary question, and which had been so greatly increased by the 
exceptionally good crops and high prices of produce during the 
past two years, had naturally not been without its corresponding 
beneficial effect upon the business of the company, more especially 
during the financial year ended March 31st last. Never before had 
the company's services been in such demand either in Buenos 
Ayres, La Plata, Rosario, Cordoba, Bahia Blanca, or any of the 
towns to which their lines extended, or where they had local 
installations, and adequately to meet the growing requirements of 
the business and the demands of their subscribers and the public, 
they had found it necessary to expend a large amount of capital. 
The company's position was therefore being strengthened, for in 
the case of subway construction, purchase of real estate and 
common battery installation, the expenditure must be considered 
as securely and substantially invested. There had, of course, been 
the usual concomitants of great prosperity—a rise in prices, higher 
rents, &c., involving higher wages to the employs, and they had 
had to contend with occasional strikes. He intended visiting Buenos 
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Ayres in the latter part of this month for the purpose of personal con- 
ference with the company’s local representatives. Since his last visit 
numerous and important additions aud improvements had been 
carried out. Among them was the main trunk line between Buenos 
Ayres and Rosario and local lines to towns en route. The subway 
construction was a very valuable work, not only as a protection 
against the loeses caused by storms injuring the overhead wires, 
bot aleo as a protection against induction from light and power 
lines. It was also the surest method of planting the company 
solidiv in a city. Further exchange construction and extensions, 
including the opening of new exchaüges at several towns, and the 
gradual installation of the newest and most efficient types of 
switchboards at existing exchanges, had rendered necessary the 
purchase of real estate for the new exchanges and extension of the 
existing buildings. At the present moment the company had work 
in progress in towns and districts which might be described 
roughly as being dotted along an area stretching from Cordoba to 
Bahia Blanca. Subscribers bad increased continuously, and the 
сптраву had had much difficulty in supplying quickly enough all 
sorts of telephone plant and in coping with the demand. The 
capital had been increased by £50,000- by the issue of 10,000 new 
ordinary sbares in July, 1905, and they had added £15, 000 to their 
reserve fund and a like amount to the renewals of plant account, 
They had £93,028 additional expenditure on the credit side, which 
was accounted for by the numerous improvements and additions. 
Real estate had increased by £7,192. Their securities were £19,812 
leas than in the last balance-sheet, as they had during the year to 
realise certain of their investments to meet the capital expenditure. 
Upon the remainder at market prices they had a very satisfactory 
in to the good.  Receipts in the River Plate showed an 
increase of practically £30,000, while maintenance charges and 
general expenses were, roughly, £21,000 more than before. The 
net profit for the year was £7,823 better than the previous year, 
and the directors recommended a final dividend of 5 per cent. on 
tne ordinary sbare capital, making with the interim dividend paid 
on December 30th last a return of 8 per cent. for the year, free of 
income - tax. 
Mr. GORE Kerra seconded the motion, and it was adopted. 
An issue of £100,000 in ordinary shares was agreed to. 


National Telephone Co. 


Тыв directors’ report for the half-year ended June 30th says that 


tbe income accrued in respect of the business of the half-year 
amounts to £1,195,686, as compared with £1,086,381 for the corres- 
ponding period of 1905, being an increase of £109,305. The 
working expenses for the half-year amount to £696, 193 as com- 
pared with 2 £627,315 for the corresponding period of 1905, being an 
meresse of £68, 879. The net result for the half-year (after 
deducting the Post Office royalties amounting to £113,365) is a 
уой balance of £386,128 as compared with £358,477 for the 
corresponding period of 1905, being an increase of £27,650. The 
Ntals carried forward for unexpired terms of running contracts 
amount to £1,106.639 as compared with £1,018,882 at the corres- 
peoding period of 1905, being an increase of £47, 757. Out of the 
available balance of £293, 484 shown by the net revenue account the 
board recommend the payment for the half-year of a dividend at 
the rate of 6 per cent. per annum on the first and second preference 
shares, 5 per cent. per annum on the third preference shares, 6 per 
cent. per annum on the preferred stock, and 5 per cent. per annum 
on the deferred stock, less income-tax in all cases. The board also 
pcre to transfer £1 20,000 to the reserve furd, and to carry 
forward the balance of £10,85 59. The sum of £605,408 has been 
ded on capital account during the half-year in the erection of 
24,210 additional exchange and private stations, and in the con- 
struction of underground works. Following the intimation con- 
veved to the last half-yearly meeting, Sir Henry Fowler resigned 
his position as a director of the company, consequent upon his 
of office in His Majestv's Government. The board 
desires to gratefully record its warm appreciation of the signal 
services rendered by him to the company as director, vice-president 
and president respectively. Mr. George Franklin has been elected 
president, and Mr. Samuel Herrick Sands vice-president. 


British Continental Electricity Со. 


Tur directors’ report for the year 1905-6 states that 86 new install- 
ations (2,405 8-C.P. equiv.) have been connected. The receipts 
from sale of current show an increase of £988 over those of the 
preceding year. Unfortunately the net profit has been very greatly 
reduced owing to the embezzlement of a sum of £422 by the com- 
y's cashier, of which sum £213 has been written off revenue. 
‚ remainder the directors have written off from the difference in 
exchange reserve account, reducing this to £250, which, having in 
mind the greatly increased prosperity in Italy, they consider an 
ample amount to meet any adverse fluctuations in thc rate of 
exchange. After writing off £137 as depreciation in respect of 
furniture, tools, meters, &c., £75, as usual, from preliminary 
expenses, £100 as de epreciation of plant, and £213 the balance of 
the amount embezzled by the company’s cashier, together with the 
eun of £239, for the unexercised option above referred to, the 
valance standing to the credit of revenue account, including the 
sam brought over from last year, із £596. Out of this the directors 
recommend a dividend at the rate of 54 per cent. per annum on the 
54 per cent. cum. pref. shares for the past year, £550, leaving a 
а= to be carried forward of £46. The directors аге now 
g arrangements to pay the back dividends on the preference 
tuat which will be the subject of a special circular shortly to be 
used. The sum of £567 has been spent oh new plant and meters 
батар the year. 


Telegraph Construction and Maintenance Co. 


Tre half-yearly meeting was held at 38, Old Broad Street, E. C., on 
Tuesday, Mr. Wm. Shuter presiding. 

The CHAIRMAN said that the affairs of the company continued in 
a satisfactory condition. According to their ordinary custom, they 
had to announce that the interim dividend of 5 per cent. would be 
paid that day. He was happy to be able to tell them that they had 
done a good deal of work during the six months. Both factories 
had been running overtime, and the ships had been employed on 
cable repairs, and had still important engagements to fulfil. 
Although their output had been large for the six months, he must 
call their attention to the fact that the prices had been very closely 
cut, and they had now to be content with very small profits. This 
should not in any way discourage them, as, fortunately, in the 
golden time of their prosperity they were able to make preparation 
by reconstructing, &c., their works, as well as renewing the ships 
and bringing them up to date in efficiency and economy. That had 
been done without calling upon the shareholders for any increase in 
capital. They were thus very favourably placed for meeting com- 
petition in the future. The directors were perfectly satisfied with 
the present condition of the company. 

'l'he mecting closed with a vote of thanks to the board and staff. 


Electric Constraction Co. 


THE directors’ annual report states that the profits available for 
distribution amount to £6,045, and the directors recommend pay- 
ment (on July 31st next) of the dividend on the preference shares 
which will absorb £4,395, and leave to be carried to next account a 
balance of £1,651. The buildings and plant have, as formerly, 


been thoroughly maintained out of revenue, and £5,000 has been 


credited to depreciation account, which now amounts to £63,000, 
while the general reserve fund stands at £32,000. The output of 
the Bushbury Works has during tbe past year been increased, but 
the intense competition that has prev ailed, and still continues, has 
so reduced priccs that, notwithstanding strict economy and im- 
proved efficiency, the margin of profit is not sufficient to provide a 
dividend on the ordinary shares. Among the important contracts 
practically completed may be mentioned the London County 
Council installation at Greenwich, where the generators are the 
largest in this country, and the installation for the Great Western 
Railway Co. at Park Royal to provide electric current for operating 
their suburban traffic. The falling off in the return from Shares 
in other Companies,” is due to a reduction of the dividend paid by 
the Madras Tramways owing to the failure of the monsoon in 1905, 
and to an outbreak of plague in the city, but the traffic is now 
rapidly improving. 


Prospectus.—Ve Mello Brazilian Rubber Co, Lid— 
The list is to close to-day in an issue of 270,000 ordinary shares 
(£1). The estates carry great quantities of rubber trees in full 
bearing. The average production for the past five years was 300 
tons of Para rubber; last year it was 383 tons. Among the 
directors we observe Mr. James O. Callender (of Calleoder's 
Cable Co), Mr. W. B. Hopkins (of Edmundson’s), M. Lazare 
Weiller, and Mr. Clias. Steel (Great Northern & City Railway). 


Meldrum Bros.—The Financial Times says that the 
directors of this company regret that in view of the loss shown in 
the accounts for the year ended December 31st last (when the 54 
per cent. preference dividend was met for the vear), they are not 
justified in declaring an interim dividend on these shares for the 
six months ended 30th ult. 


W. X T. Avery.—The net profit for the past year amounts 


to £25,733. It is proposed to pay а 10 per cent. dividend on the 
ordinary shares. 


Rosario Electric Co.—At an extraordinary general 
meeting held on 6th inst. at River Plate House, Mr. W. T. Western 
presiding, a resolution was passed increasing the capital to £260,000 
by the creation of 20,000 second preference shares of £5 each. The 
chairman stated that, in the three years of their existence they had 
more than trebled the number of their customers, and the brsiness 
had been brought to the point of earning a respectable dividend. 
They had made a mistake in not building a larger plant at the 
outset. A new dynamo had been sent out and the directors desired 
to order another. Distributing cables were also needed. The time 
had come when it was desirable to install a condensing plant. 


Stock Exchange Notices.—The Committee has appointed 
special settling days as under :— 
Wednesday, July 18th.—Buenos Ayres Port and City Tramways—Proisiona) 


certificates (fully and partly paid: for £200,000 6 per cent. first mortgage deben- 
ture stock. 


Canadian General Electric Co. London certificates for 11,000 common shares 
of $100 each, fully paid. 

Thursday, Jnly 19th. —Electrical Development Co., of Ontario. 2,200,000 
5 per cent. first mortgage 30-year gold bonds of 4600 each, Nos. 10,751 to 15, 750. 


The first and last of these are to be quoted officially. 


Bukit Rajah Rubber Со. — For the year ended March 31 
last a dividend at the rate of 6 per cent. on the ordinary shares is 
to be paid. The total number of trees at March 31st last was 
195,571, of which 34,457 were tapped during the year. ‘The yield 
of rubber amounted to 33,203 Ib., which realised a gross price of 


бв. 54. per lb. The manager estimates a crop of 80,000 Ib. for the 
current year, 
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MAREET QUOTATIONS. 


Wednesday, July llth. 


Latest Fortnight's 


CHEMICALS, ёо, Price. | Inc. or Dec. 
a Acid, Hydrochlorio x per cwt, 5/- T 
а 51 itric oe ee ee per cwt. 227 ee 
a ** xalic .. is per cwt 82/- os 
а „ Sulphuric .. ; per cwt 5/6 e 
a Ammoniac, Sal per cwt. 49/. ae 
8 Ammonia, Muriate (crystal) per ton £83 10 ёж 
ii .. рег ton | #90 з 
2 Bleachin powder .. oe es .. per ton £5 10 oe 
а Bisulphide of Carbon .. рег ton £18 
a Borax. ©» © рет ton #15 
a Benzole "(90 3) La vs .. per gal. 103d. 
a (50 ee ee eo per gal. 1 
a copper Sulp m ds .. per ton | £96 
a Lead, Nitrate И per ton | £98 
а » White Sugar.. per ton £81 
»  Peroxide ^ per ton £27 10 
a Methylated Spirit .. até .. per gal. 2/6 
4 Naphtha, Solvent (90% at 160°C) рег gal. 5/6 as 
a Potassium Bichromate, in casks per lb. 854. Ad, ine. 
a Potash, Caustic (75/80 ^ per ton £20 a's 
a Potassium Cyanide А per lb. Tad 
a Shellac К per owt, 200/- 
д Sulphate of Magnesia per ton £4 10 
a Sulphur, Sublimed Flowers per ton £6 10 
a КА а 4 per ton £5 10 А 
а „ per ton £5 
a Soda, Caustie (white 70 o per ton £10 15 
a Apes tals per ton £3 5 
a Sodium ichromate, casks per lb. 21d. 
a - Cyanide á per lb. Id. я 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £160 
b is Wire, in ton lots. рег ton £191 
. b Sheet, in ton lots .. per ton £177 
b Babbitt’ 8 metal ingots i per ton £48 to £140 
€ Brass (rolled metal 2" to ME) basis per Ib. 91d. 
€ „ Tube (brazed) per Ib. 104d 
б. 55 » (solid drawn) per lb. 1 
e „ Wire, basis Si per lb, оа 
€ Copper Tubes (brazed) per Ib. 1/ 
є „ (solid drawn) per Ib. 1/01 
g Copper Bars (best emen per ton £97 
g Copper Sheet e per ton £97 
g m Rod per ton £97 
e 55 (Electrolytic) Bars per ton £92 
€ " - Sheets per ton £104 
89 n " Rod per ton £95 
à n = H.C, Wire per lb. 114 
f Ebonite Rod T per lb. 8/3 
E Sheet - Фә .. рег lb. 8/ 
п German Silver Wire on . per lb. 17 
* Gutta-percha, fine T per lb, 6/- to 7J- i 
h India-rubber, Para fine .. per lb. 5/0} to 5/1} dec. 
4 Iron, Charcoal Sheets per ton £18 * 
4 ,, Pig (Cleveland warrants) per ton 50/4 7d. inc. 
4 ,, Forgings, according to size per ton From £11 2s 
4 ,, Scrap, heavy .. per ton 47/6 to 50% a 
4 , Wire, galvanised No.8 .. perton | £9 15 " 
g Lead, English Ingot per ton i BS IE } dee 
6^» „ Sheet per ton | Fu } / dee 
m Manganin Wire No. 28 per lb. 8 ee 
g Mercury +» per bot #7 5 
d Mica (іп original cases) small .. per lb. 6d. to 1/- 
d „ " 4, medium per lb 2/6 to E 
" " " arge .. per lb 4/6 to 8/6 . 
p Phosphor Bronze, plain castings per lb. 1/1 tol . ~ 
р " rolled bars & rods per lb 1/14 to 1/8 
р „ Strip * sheet per lb 1/4 
© Platinum 3 рег оғ nominal 
е Silicium Bronze Wire per Ib 1/- to 1/1 
і Steel, Magnet, acc'd'g to dese’ р' n per ton £58 
” з in bars ee £15 to £40 ee 
g Tin, Block (English) per ton { 22867° | | 12/1 dec: 
п „ Wire, Nos. 1 to 16 .. per lb. 2/24 
p White Anti-friction Metals 
" White Ant” brand .. per ton £46 to £70 e 
j Yarns, 1 Grey Cotton, on sp ‘ls per lb, 9d. 
" lea. Flax .. per lb. 6d. 
і " B piy 10 lbs. Russian per lb. án 
j „ 10 lbs. Russian, single par lb bid. 
} 180 Ibs. Jute rove r ton £18 


k Zinc, Bh't (Vieille Montagne bnd. ) per ton 


Quotations. supplied by:— 
h Edward Till & Co. 
i Bolling & Lowe. 
j Walter H. Hindley & Co., Ltd. 
= мо Ashby, L 
. Т. Glover & Co., Ltd. 
= р. “Ormiston & Bons. 
o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd, 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

e Thos. Poton & Sons, Ltd. 

d F. Wiggins & вове; 

е Frederick Smith & Co, 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

g James & Bhakspeare. 


Cryseleo, Ltd.—We are informed that at the eighth 
ordinary general meeting, held on July 2nd, a dividend of 10 per 
cent. was declared, with a balance forward of £2,148. The 
directors reported a steady increase in the business of the company, 
and, notwithstanding the great competition, they had on-hand 
amongst others a three years’ contract for the War Office, and 
contracts with the Admiralty, the chief railways and many 
corporations. 


Eastern Telegraph Co.—The directors recommend a 
final dividend of £1 5s. per cent., and a bonus of £2 per cent., 
making a total distribution of 7 per cent. on the ordinary stock for 


the year ended March 31et, 1906. This is the same rate ag for last 
year, 


rocks AND SHARES. 


Tuesday Evening, 

DuLNESS continues the keynote of the markets in the Stock 
Exchange. What little business is doing takes the form principally 
of sales, and the steady liquidation of investment securities must 
perforce go on until the weak speculative accounts get closed up. 
The real distress that prevails in a certain section of the Stock 
Exchange is another reason for the sales of such securities, and 
with the generally unsettled outlook, as it has been observed pre- 
viously, investors require a good deal of persuasion before they will 
buy stocks and shares, especially those in the electricity 
departments. 

Supply shares maintain their levels without much change, 
Charing Cross Preference and City of London Preference are both 
4 lower at 44 and 12} respectively. Оп the other hand, Urban 
Ordinary continue to advance, with a rise of 4, which makes 7s. 6d. 
improvement in the fortnight. Mctropolitan Preference recovered 
half of their last week's fall, and there the list of alterations ends, 
The market for these supply shares will, no doubt, be unsettled 
during the next nine months at least, unless some definite form of 
arrangement is advanced whereby the companies are assured of a 
fair profit, whatever the authority may be which will in time 
supply London with electric power. But in the market there is 
less pessimism than prevailed earlier this year, and the poseibility 
of an electric lighting board is again discussed as a factor which 
might assist prices if it were to materialise. 

Central London traffics fail to revive, and it is now admitted 
that the motor-omnibus competition does the company a good deal 
of harm. During the dog-days the overhead method of travelling 
is too attractive for the tubes“ not to feel the swift-running 
motor-'buses severely, and the latest news is that an American 
concern will put a fresh service of electric motor-’buses on the 
London roads this autumn. Parenthetically, it is somewhat 
amusing to notice how the Society papers are lashed into 
indignation over the invasion of West End thoroughfares by the 
evil-amelling, noisy, popular motor-'bus, although they maintain a 
discreet silence upon the damage done to cycling, pedestrianism, 
and even to the value of house-property by the notorious manners 
of a certain large section of motorists. 

Metropolitan Consolidated at 654, and District Ordinary at 24}, 
are both suffering from the heat- which drives traffic to open-air 
routes, but City and South London has recovered to 41. The 
approaching completion of the Euston extension has drawn a little 
attention to the stock. The dividend is estimated at the rate of 
2 per cent. The Baker Street and Waterloo line is still faring ill, 
its traffics being about £1,450 a week. Great Northern and City 
Preferred А shares are down to 34. 

Traction descriptions have not moved much either way. British 
Electric Second Debenture shed a point, Anglo-Argentine Ordinary 
fell ng, and the weakness has continued in Calcutta Trams. 

We are informed that the South Wales Electric Power Co. has 
received the necessary proportion of assents to obtain Parliament's 
permission for the proposed new issue of prior-lien debentures, but 
we mention this for what it may be worth. There is a little 
negotiation, rather than dealing, in theshares, and we hear that 
there are buyers of the Ordinary at nine shillings, although sellers 
are asking four times as much. 

National Telephone varieties are quietly bought, the Deferred 
and the two Debenture stocks registering rises of à per cent. each. 
The Telegraph groups are slightly lower on balance. Anglo A has 
lost J at 222, and the Ordinary stock is 4 lower. Great Northern 
shares are this amount up, and so are Telegraph Constructions at 
334. Eastern Telegraph Ordinary shed a point. 

In the manufacturing division, Willans & Robinson Ordinary 
are dull at 25s., Dick, Kerrs are a little down, and Callender's 
Debenture is two points to the good. 
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St. James’ and Pall Mall Electric Light Co.— 
The directors have declared an interim dividend on the preferencc 
shares at the rate of 7 percent. per annum, and on the ordinary 
shares at the rate of 10 per cent. per annum, for the half-year 
ending June 30th. These are the same rates as for the correspond- 
ing half of last year. The share transfer books will be closed from 
July 18th to 31st inclusive. 


Direct United States Cable Co.—The board recom- 
mends a final dividend of 48. per share, together with a bonus of 
2s. 6d. per share, both free of income-tax (payable on and after the 
31st inst.) making with the three interim dividends already paid, 
a total distribution of 4} per cent. for the year ended June 30th 
last, carrying forward a balance of about £6,316. The total distri- 
bution for the preceding year was 3} per cent. 


A 


ge 
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SHARE LIST OF ELECTRICAL OCOMPANTIES.—( Continued), 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/continued). 
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Book Dividends for the Quotations score о ruere ot 5 
5 NAMB, ace last four years. July 8rd. une 10th. uly , .| Fall 
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(Bank rate of discount 34 per cent. June 21st, 1906). 
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REVIEWS. 


Transactions of the Inlernational Electrical Congress, St 
Louis, 1904. Published under the care of the General 
Secretary and Treasurer, New York, 1905. 


(Concluded from Vol. 58, page 928.) 


The second volume has for frontispiece a view of Group F, 
consisting almost entirely of members of the American 
Institute and the British Institution of Electrical Engineers. 
lt contains the transactions of Section C, Electro-chemistry ; 
Section D. Electric Power "Transmission ; and Section E, 
Electric Light and Distribution. 

In Section C, Mr. J. S. Edstrom's paper on the electrical 
extraction of nitrogen from the air was one of the most impor- 
tant. dealing mainly with the process of Birkeland and Eyde. 
Mr. J. Swinburne explained his process for treating sulphide 
ores with chlorine, and a valuable paper was contributed by 
Dr. К. E. Guthe on the silver voltameter. A number of 
other papers related to standard cells, electrolysis, &c. 

[n Section D, the papers dealt mainly with high pressure 
lines, and several of them were very short, but full of 
interest, and the discussions were no less informative. One 
of the most important papers was that of Prof. F. G. Baum 
ou high pressure long-distance transmission, wherein 
he described the methods and apparatus used in dealing with 
pressures up to 60,000 volts, and networks in California 
inclading 700 miles of line at 50,000 volts, to say nothing 
of 70 miles at 10,000 volts—figures which we on this side 
can hardly realise. The author considered that 100,000 
volts would be attained within a few years. Dr. Perrine 
contributed a valuable paper on the same subject, and the 
use of copper, steel and aluminium wire, as well as glass and 
porcelain for insulators, and wood v. steel poles for overhead 
lines, was fully treated by various authorities. It appears 
that wooden pins and glass insulators are unsuitable for use 
near salt water; dirt on the insulators gives little trouble, 
and rain is actually an unmitigated blessing. Long spans 
and steel supports are recommended. Mr. R. I). Mershon 
investigated the maximum distance to which power could be 
economically transmitted, and found it to be in the neigh- 
bourhood of 550 miles, assuming a load of a quarter of a 
million kilowatts. 

Section E opened with a paper by Mr. Arthur Wright on 
electrolytic meters, followed by one on tariffs by M. Etienne 
de Fodor, in which reduction in the price of electrical 
energy was strongly advocated. As the rates charged for 
electric lighting in 50 European towns average about 74d. 
per unit, the author had good reason for his contention ; it 
was unfortunate that his list did not include any British 
towns—in so many of which the price is less than half this 
value. The subjects dealt with in other papers covered a 
wide and varied range : Mr. Alex. Dow discussed systems of 
distribution in American cities, and argued strongly against 
high-voltage lamps, while Dr. G. Stern upheld alternating- 
current against direct-current supply, both propositions 
being directly contrary to British conclusions. This fact 
was pressed home by Col. Crompton and Mr. Robert 
Hammond, in the course of an unusually animated dis- 
cussion. Important papers were read on the arc by Mr. 
C. P. Steinmetz and Prof. A. Blondel, and Col. Crompton 
described the work of the Engineering Standards Committee 
on dynamo-electric machinery; other papers dealt with 
light standards, steam turbines, meters, &c., and, lastly, 
Mr. H. F. Parshall briefly described the Yorkshire and 
Lancashire power supply undertakings, as illustrations of the 
conditions affecting this industry in England. 

Vol. III opens with an excellent view of the electricity 
building at the St. Louis Exposition, and contains the record 
of the transactions of Section F, Electric Transportation ; 
Section G, Electric Communication ; and Section H, Elec- 
tro-therapeutics ; closing with the Roll of Members of the 
International Electrical Congress. In Section Е the first 
paper was one by Mr. Philip Dawson, and therefore related to 
* Electric Traction on British Railways; the author 
advocated the judicious adoption of electric traction, 
beginning with suburban and short interurban lines, and 
eontended that overhead conductors at high pressure were 


essential features of sound and safe construction. He 
mentioned that there were over 228 route miles of railway, 
with 278 stations, within the County of London. In tbe 
discussion, Mr. Sprague expressed doubt whether electric 
traction was justified for use where high-powered units were 
sent long distances at long intervals, and commented on the 
conservative methods of English railways, which he ascribed 
largely to the advanced age of the average director. Mr. 
J. B. Entz dealt with storage batteries in electric railway 
service, emphasising their value, and Mr. B. J. Arnold 
described his electro-pneumatic system of single-phase 
traction. 

Alternating-current motors were very fully dealt with in 
mathematical papers by Messrs. C. P. Steinmetz, Max Deri, 
M. Latour, O. S. Bragstad, апа E, Danielson, and some 
single-phase railway problems were discussed by Mr. P. M. 
Lincoln. Ап important paper on А.С. /. D.C. traction was 
contributed by Prof. Dr. F. Niethammer, giving many 
valuable data and particulars of actual designs and results. 
The author referred to the advantages of shunt motors for 
some cases, especially mountain lines, where they are prefer- 
able to three-phase motors. The paper formed a useful 
epitome of the general problem of electric railway traction. 
Mr. B. J. Arnold dealt with the electrification of steam 
railroads, and the discussion on the last two papers was 
exceptionally full. Mr. F. B. Behr described his mono-rail 
railway, and Prof. Dr. G. Rasch discussed the “ buffer 
booster " for traction, an old idea of Mr. Kapp's revived and 
developed—namely, a motor driying a heavy fly-wheel, and 
acting in much the same way as a storage battery. Mr 
Frank J. Sprague contributed an historical paper on electric 
railways, and Mr. L. B. Stillwell described the equipment of 
one. Lastly, Mr. R. A. Parke discussed the braking of high- 
speed trains. 

In Section G, Mr. Saitaro Oi gave an exceedingly interest- 
ing account of the remarkable progress made in telegraphy 
and telephony in Japan, and Dr. A. E. Kennelly described a 
research on high frequency telephone circuit tests. Mr. J. 
Hesketh, electrical engineer for the State of Queensland, 
described perforations in lead-covered aerial telephone cables 
due to the Ecelonerus beetle; as many as 14 holes have 
been found in a length of 16 in. of cable, and sometimes 
hundreds of holes in a single cable. Passing over many 
papers, we must mention one on the wireless telegraph 
system of the Italian Government, by Marquis L. Solari, 
which also dealt largely with the work of Mr. Marconi ; 
other papers on wireless telegraphy were contributed by Dr. 
Lee de Forest and Prof. J. A. Fleming, and the subjects of 
telephony, electrolysis of. underground. conductors, &c., were 
also dealt with at considerable length. | 

In Section Н a large number of papers were read, mainly 
of therapeutic interest, but including such matters as the 
electrical purification of drinking water, improvements in 
apparatus, &c. | 

Taking the volumes as a whole, we сап only repeat that 
they form a comprehensive treatise of not merely ephemeral 
value, but of permanent interest and usefulness, which con- : 
stitutes a remarkable summary of the state of electrical 
knowledge at the date of the Congress, and is a fitting 
souvenir of the proceedings at that landmark in the history 
of the science. All who contributed to the work are 
entitled to congratulation, not forgetting the able editors and 
the printers. 


PROCEEDINGS OF INSTITUTIONS. 


A New Single-phase Commutator Motor. 
By V. A. Fyny, XI. I. E. E. 


(Abstract of Discussion® on Paper read before the INSTITUTION OF ` 
ELECTRICAL ENGINEERS, March 8th, 1906.) 


- 


THE author extended the theory discussed in his paper, and con- 
cluded :—I should like to add a few words about sparking. I have 
shown in my paper that the reactance voltage only necd be con- 


* The figure numbers herein quoted correspond with those used 
in the abstract of the paper published in our issues of May 15th 
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sidered under the normal running conditions of this motor. We 


may take it that, just as in the continuous-current machine, this 


voltage is in phase with the armature current, and can therefore be 
counteracted by the same means—i.r., by the use of commutating 
poles. To be absolutely effective under all loads, these poles ought 
to carry windings disposed in series relation to the rotor currents, 
the commutation of which they are to assist. This would be incon- 
venient for many reasons, and in practice sufficiently good resulte 
are obtained by making use of the corresponding stator current (1). 
Commutating poles excited in this manner will not induce x.M.r.'s 
absolutely in phase with the reactance voltage, but this disparity of 
phase will decrease with increasing load, and it is at the heavier 
loads that their help is mostly needed. No kind of commutating 
coils will, however, help to reduce any tendency to spark at the 
moment of starting, and at that particular stage notbing but a 
heavy armature current, weak motor field, and resistances between 
commutator segments and rotor winding will be of the elightest 
use. Now, the use of resistances between commutator and rotor 
winding is detrimental to the efficiency of these motors once they 
have attained their normal speed. We have, however, ready mcans 
at hand for reducing this harmful influence to а negligible quantity 
by making use of the auxiliary revolving short-circuits indicated in 
figs. 11 and 12. It is therefore quite саву to construct this par- 
ticular motor for very large sizes, being able at the same time to 
guarantee perfect commutation. In this respect, as in the many 
others already enumerated, it presents great advantages over other 
types of alternating-current motors. 

Mr. LLEWELYN B. Atkinson: I think, in addition to con- 
gratulating the author on the paper he has given us, we have to 
congratulate the electrical world on the results which he has 
obtained. The author has been working at this subject steadily 
for the last eight or ten years, and he has succeeded in bringing to 
a triumph the motor which he has put before us in this paper to- 
night. The author has alluded to my own work on this subject, 
and especially to a paper which I read in 1898 on this very question 
before the Institution of Civil Engineers. At that time practically 
all explanations and theories connected with alternating motors 
rested on a discussion of a rotary field, which, I think, did a very 
great deal to retard the progress of design in electrical motors of 
the alternating-current type. As long ago as 1888 I took out my 
first patent on alternating-current motors, based on the idea of a 
transformer with a rotating secondary coil, and with a magnetic 
field acting upon the wires carrying currents induced in that 
secondary coil. A small machine of that kind was buiit. Among 
the men in this country whom I was able to interest were Mr. 
Edward Cowan and Mr. E. Still, who worked a good deal with me 
in experimental work on this motor, and with me built in 1896-7 
а series induction motor with short-circuited brushes. The maxi- 
mum power which we obtained was 44 H.P., ranging from 69. 
With 44 н.р. the efficiency was low, about 65 per cent., and the 
power-factor was also low, about 57 to 70 percent. The current in 
the armature was not greater at starting than it was when running. 
That was a state of affairs that had not been reached with any of 
the squirrel-cage single-phase motors. We had a great deal 
of trouble with sparking, but we got fairly good results. 
Patents were taken out in England for this motor, but when we 
came to Germany we were met with the statement that everything 
was known, and only very limited patents were granted. With 
regard to America, I carried on a struggle with the examiners for 
two years. The author, by an exceedingly clever design, has suc- 
ceeded in getting over the sparking difficulty, and in so propor- 
tioning his parts that he has got fairly good efficiencies. But he 
has done more; he has succeeded in solving, in a remarkable way, 
the combination of a compensated motor—that is to вау, one in 
which the power factor is brought to unity without condensers or 
other outside appliances, in a motor giving an exceedingly good 
torque at starting and a good efficiency. I consider that is not only 
extremely ingenious, but a stroke of genius on the part of the 
author, who has shown in the whole design of this motor designing 
power, to my mind, of the very first order. I desire to state that 
I know the author's investigations have not arisen out of mine, and, 
therefore, he may claim the entire credit of the invention to him- 
self. The paper will have a profound bearing on many questions 
of power distribution, and on none with a greater offect than on 
tramways and the big railway electrifications which are now coming 
before us. 

Мг. W. M. Morpey: I happened to be in Switzerland re- 
cently and saw some of Mr. Fynn's motors in the works 
of Messrs. Alioth, who were good enough ќо arrange 
that I should make some tests. I was very pleased with 
what I saw. I will give in the Journal* the figures I got in a 
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* TEST OF n. r. Fyns 50 ~ 4-roLk MOTOR AT тик WORKS 01 Мек. 
Атлотн, BASLE, JANUARY 12TH, 1906. 
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i . | ^^ 
n. . T. Revs. Amps. Volts. | V. x A. уз. P. F. Effic. | Amps. Volts. Соне 
"E ax le ß тайына | кран ксн а 
| | (а) (v) 
— |1,528 18:7 | 140 2,618 | 2,450 | +94 — — — Fair 
6:8 |1,428 53 189-5 | 7,893:5; 7,050 | 95 67 | 125 11 Good 
76 |1,408 59 140 8,260 8,000 -97 |7 120 11 БУ 
8'7 1.855 71:5 | 140°6 | 10,046 | 9,600 | 95 | -68 | 117 — Fair 
98 1.310 81:5 | 1397 11.385 10,750 »95 68 115 -- Bad 
11:8 1,220 120 140 16,800 | 15,000 | -89 | -58 If. = —  |Worse 
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He mark. — Fixed brushes throughout. No adjustment of any kind. Load 
was а water-cooled friction brake on pulley with adjustable weights. 


(оз and d were current + (brush) volts in 5hoit-oircuit at circuit“ A in 
diagram. 


rather hasty test of a 6-н.р. motor, which was run from no load up 
to nearly 12 н.р. Through its normal range of load its speed 
dropped only 100 revolutions. There was no movement of thé 
brushes, and there was no attention to the machine at all. The 
power factor was nearly unity, falling a little at 100 per cent. over- 
load. The collection was good—at the overload, I think, not worse 
than a direct-current motor overloaded to that extent. The starting 
torque I did not test. I was told the full load starting torque was 
obtained at about full-load current. The efficiency was low, about 
67 at full load. I doubt whether the commercial direct-current 
6-H.P. motor has over 75 efficiency. We should remember that by 
being able to use alternate currents we can usually get our energy 
to the motor with less loss than with direct current. None of the 
ordinary induction motors that are being sold in tbis country, 
either for one, two or three phases, have as high an efficiency as 
they ought to have. In these days of very higb magnetic densities, 
when people work up to 20,000 B and more, we ought to do wbat 
we can to reduce the iron lcss2s, by keeping our densities low, and 
by using thinner iron. People have made a stand against using 
any iron less than about No. 28—that is, about 014 in. thick. 
It is quite practicable to go down, for example, to 01. , Even 
after allowing for the greater space taken by insulation, it will 
be found that the use of such iron effects an appreciable 
economy of energy. 

Mr. Е. CREEDY: I have been working for practically a twelve- 
month in company with the Rhodes Electrical Manufacturing Co. 
upon the production of a satisfactory constant-speed single-phase 
commutator motor; we have encountered precisely the same diffi- 
culties as Mr. Fynn, and have sought relief in very nearly the same 
way. For the past 10 or 11 months we bave been employing 
motors of the type shown in fig. 5 for lift work, converting them 
when runnipg into induction motors by means of slip rings in the 
usual way. We have not found it necessary to use a variable 
number of turns on the field coil 8, as one does not want several 
stops in the controller, and it is amply sufficient to design the 
field and transformer coils to give the specified torque while taking 
not more than the specified current. The controller is still further 
simplified if the ficld and transformer coils are left in series while 
running as well as while starting. TWis produces no ill effect, as it 
only shifts the transformer field through tbe angle a. I think Mr. 
Fynn's figures for the starting torque represent very well the resulta 
we have been obtaining, erring if anything on the side of moderation, 
with the coils s proportioned for full-load running in series with Бу. 
With special designs, however, it is possible to get twice full-load 
torque with lessthan full-load current: or three, four, or five times 
full-load torque with 2 to 24 times full-load current. Isee no reason 
whatever why Mr. Fynn's series motor, fig. 22, should have a torque 
greatly in excess of that obtainable by a proper design of fig. 5. 
In fig. 22 the field winding is on the rotor, and there is no leakage 
between the field and the armature circuit. This is the obvious 
cause of thc improved torque obtained with motor No. 3, which 
naturally, as an eight-pole 6-н.р. machine, wil] have a high leakage 
factor. In designing & suitable compensating arrangement for 
small motors, it is undesirable to use a complicated stator windin 
requiring а complicated controller; and on account of the sm 
diameter of the commutator, one cannot have the brushes at small 
angular distances apart. This necessitates the use of a wave 
winding. In small motors one need not use more than two brushes 
per rotor circuit. For these reasons an arrangement of five equally 
spaced brushes on the commutator was adopted. Now, five brushes 
at 72^ have the unique property of being equally adaptable for two, 
four, six or eight poles, as can easily be scen on working out the 
spacing. Such a compensated motor can be started in one or the 
other direction by joining brush a to one of the opposite brushes 
с or р, the other two bruehes в and E being open-circuited. When 
up to speed, B and E are joined to two of three tappings on the 
stator coil, producing a suitable к.м.>. for compensating, while A is 
joined to the remaining brush p or c. In practice these cbanges of 
connections are effected by a double-pole two-way switch and a 
three-bladed centrifugal switch, practically the same controller 
being required as for the uncompensated motor with slip-rings. The 
results obtained with these motors are very similar to those of Mr. 
Fynn. No difficulty occurs with the commutation of these machines, 
at any rate, up to 20 н.р. We have used single-turn bar windings 
of the two-circuit type througuout, except in the smallest sizes, 
even up to 20 н.р., 100 cycles. This applies to a motor with slip- 
rings. We bave as yet no experience of 20-H P. 100-cycle motors 
without slip-rings, but do not anticipate any difficulty, as the start- 
ing period is the most critical, and a motor which will start up and. 
accelerate under load sparklessly, as the slip-ring motor does, will 
usually run sparklessly at full load. It has been our experience 
that such unmechanical devices as high-resistance commutator con- 
nections are quite unnecessary in any properly proportioned rotor. 
In small machines, such as those whose tests Mr. Fynn describes, 
one may take extraordinary liberties with the commutation. 1 
have myself succeeded in getting good commutation on a l'5-H.P. 
four-pole 50-cycle machine, having no less than six turns per com- 
mutator section, though I do not recommend the practice. I have 
even used copper gauze brushes on several emall machines of about, 
this size. 

Mr. C. Е. JENKIN: The author bas given пв a motor wLich has a 
larger output, a higher efficiency, a better pewer factor, and lees 
sparking than has been obtained before. This is a very great 
achievement. The motor, ав a repulsion motor, has all the defects 
of a repulsion motor at starting. Those defects are common to all 
commutator motors; they are due to the transformer effect pro- 
ducing a current in the short-circuited coils. They are not geri ou, 
but they must not be forgotten. At the end of the paper the 
author makes a sudden complete rearrangement of his connections, 
the result being to get a compensated repulsion motor. It ів the 
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ordinary Latour or Winter-Eichberg motor; it is a special arrange- 
ment without a transformer. In this connection I may point out 
that Mr. Eichberg, in a paper published in January, 1904, has 
chown s connection of his compensated repulsion motor which will 
make it work as a constant-speed or shunt motor. It is difficult to 
compare the two without making actual calculations of the losses, 
but I am inclined to think that Mr. Fynn's motor will be better 
than Eichberg's motor. 

Mr. H. M. Hopart: Mr. Mordey has spoken of a 6-H.P. motor 
which he tested at Basle which had 67 per cent. efficiency —that 
means 33 per cent. loss. The ordinary 6-H.P. polyphase or 
continuous-current motor would have something like 84 per cent. 
efficiency, or 16 per cent. loss—that is to say, the comparative loss 
ix, in the single-phase motor, something like double. Therefore, if 
tbe means of ventilation and temperature rise permitted are just 
about the same in both designs, the single-phase motor must 
necessarily bave something like twice the weight of the motor with 
the lower loss, whether it be continuous current or polyphase. А 
motor of twice the weight would probably cost at lenst 50 per cent. 
more, and so until great improvements are effected we must make 
up our minds to pay something like one and a half times as 
much for a single-phase motor of a given output and speed as for a 
continuons-current or polyphase motor of the same output and 
speed. But we shall also have to put up with а less economy due 
to the lower efficiency. If higher efficiencies can be obtained, well 
and good; that will remove this difficulty. It is not at first 
obvious that great weight should be a fault in a motor. For 
stationary motors that would not, at first sight, seem to be of great 
importance; but from what I have said it is evident that great 
weight is closely associated with low efficiency. Two points on 
which I should like further information are, first, the weights of 
some of the motors which Mr. Fynn has decribed in bis paper, 
exclusive of alide rails and pulley, and the corresponding ratios of 
these weights to the combined weight of copper and sheet iron— 
i. , of so-called "active" materia]. It would be of especial 
interest also if Mr. Fynn would give the weight of the 6-H.P. motor 
to which Mr. Mordey referred, and its rated speed, periodicity, and 
voltage. The standard thermometrically determined temperature- 
rise above surrounding air should be given, and this should corres- 
poud to the hottest accessible part when the motór is operated 
continuously at its rated load. | 

Mr. T. L. LA Cour (communicated): It is shown in figs. 10, 11 
and 12 of the paper that a new winding for compensated induction 
motors is introduced. This winding was tried by me in 1902, but 
I abandoned it afterwards, since it would not give satisfactory 
results as regards compensating. I believe that this was due to the 
fact that the magnetising effects of the currents in the three legs 
of the star and those of the mesh (continuous-current winding) 
partly neutralise each other. It is stated that a commutator motor 
вв аром in fig. 1 has all the characteristics of the asynchronous 
single-phase squirrel-cage motor. From my experience with this 
class of work and with similar polyphase motors, however, I find a 
considerable difference between their behaviour and that of an 
ordinary induction motor. Commutator motors behave more as 
unexcited synchronous motors, and the current diagram is distantly 
situated from the origin. Such motors generally bum and vibrate 
badly, so that it is hardly possible to run them for any length of 
time. This difference in behaviour from that of the ordinary 


induction motors is due to the fact that the reactance of the rotor 


winding is far from zero when the rotor runs at synchronous speed. . 


This is experimentally verified by exhaustive tests carried out by the 
writer. In the paper it is further stated that motors connected 


as shown in figs. 22 and 23 give very good results as regards starting 


and regulation. This I have also found to be the case, and I 
took out patente (May 24th and November 21st, 1904) on the use 
of an auxiliary winding (8, in the above figures) for starting and 
speed regulation of compensated single-phase motors. The first 
experiments with such motors were carried out in June, 1904. 

Mr. V. A. Fyun: In reply to Mr. Hobart, the motors, particulars 
of which I have given in my paper, are rated for a maximum tem- 
peratare rise not exceeding 50° C. The net weights are 200 lb. for 
motor No. 1, 265 lb. for motor No. 2, and 660 Ib. for the 83-cycle 
No. 3 motor. In my paper I have stated that the addition of the 
improvements descri by me raises the output of an ordinary 
«ngle-phase shunt induction motor by 30 to 40 per cent.; I add 
that the addition of these improvements also raises the weight of 
the motor at moet by some 15 per cent. I trust very shortly to be 
in a position to publish full particulars of a new series of these 
motors. I cannot agree with Mr. Hobart that the efficiency of an 
ordinary commercial continuous-current motor of 6 B.H.P. is any- 
thing like 84 per cent.; it is much nearer 75 per cent., so that the 


comparative loss, even in the motor tested by Mr. Mordey, is only 
32 percent. greater than that of a continuous-current machine of 
the same size, and not 100 per cent., as suggested by Mr. Hobart. 
І have made rome 60-B.H.P. motors with an efficiency of £6 percent. 
at full load, and this question of efficiency is at the present moment 
receiving my most earnest attention. I admit that I cannot hope to 
equal the efficiency of a corresponding continuous current motor, 
mainly on account of the increased losses due to the alternating 
field permeating the whole frame of these single-phase motors (in 
most cases there are even two such fields), but I see no reason why 
such motors should: Jag by more than 5 per cent. behind continuous 
current machines. Their weight efficiency will, I fear, also remain 
behind that of theit continuous current rivals, but all these differ- 
ences will shortly be very much smaller than is now the case. 
"When comparing a continuous with a single-phase commutator 
motor, it must never be forgotten that the former is in the prime 
of life, whereas the latter is only just out of the nursery. Ina 
great many cases the use of the continuous current motor, even 
with ita present acknowledged advantages, is quite out of the ques- 
tion, whereas the use of a single-phase motor of the type I have 
described offers a most satisfactory solution. The existence of such 
a machine does not sound the death-knell of any other type, but 
simply opens out fresh fields for the application of electrical energy. 
Mr. Jenkin persists in referring to a series induction motor as a 
“repulsion” motor; the motor I have described bas nothing in 
common with a true repulsion motor. The motor shown in figs. 22 
and 23 is much more than a Winter-Eichberg machine. The only 
common feature is the means for improving the power factor when 
running as a series induction machine. The winding s; іза most 
important addition; not only does this additional field winding 
enuble the current taken by the motor on switching-in to be re- 
duced to any desired extent, but it enables its speed to be revu- 
lated within the widest range without the use of amy auxiliary 
transformers or the like. The price is thus greatly reduced. Under 
otherwise equal conditions such a motor will, with a constant line 
pressure, start with a greater torque than could be obtained with a 
motor such, for instance, as shown in fig. 13, because in figs. 22 and 
23 the winding ss raises the voltage applied to the motor, and it is 
well known that the torque increases with the square of the voltage 
applied. The motor shown by Dr. Eichberg, to which Mr. Jenkin 
refers, is really a compensated shunt induction motor such as I have 
described in my paper, and which I had discovered and protected 
as far back as 1902. But it is worthy of note that Dr. Eichberg, in 
1904, failed to recognise the real reason for the satisfactory opera- 
tion of this motor as a shunt machine. Dr. Eichberg derives the 
auxiliary or compensating E.M.F. from a transformer independént 
of the motor itself, whereas I consider it distinctly more 
economical to derive this E.M.P. from the motor itself. There 
is, of course, no difference of principle involved, and 
I have in my patents mentioned all these variations. 
I cannot agree with Mr. Creedy when he says that it is not neces- 
sary to sub-divide the 82 winding in fig. 5. My experience is that a 


. motor which is designed to stand an overload of some 50 per cent. 


—as it ought to—will at starting take about twice its normal 
current if switched directly on to the mains. If Mr. Creedy's 
motors take less when treated in that way, it is because their over- 
load capacity is less, or because he uses resistances in the brush 
circuit, for he says that he does not switch part of the winding out 
after the motor has started. A current twice the normal on switch- 
ing-in is much too high. Then again, if he follows the same rule 
and tries to design his motor to develop, say, one-half normal torque 
and not take more than the necessary current wben doing so, he 
will find that unless he switches part of the stator winding out 
after the motor has started he will not even get full load out of the 
machine. It is such considerations as these which lead me to the 
design I advocate. , Of course, if Mr. Creedy converts & motor 
started as in fig. 5 into & shunt induction motor by short-circuiting 
the rotor by means of slip-rings, then I agree that, apart from the 
power of the motor, nothing will be altered whether he leaves s, 
іп or not. My contention was clearly stated to the effect that s, 
when left in had, a detrimental effect in “shunt induction 
motors having their rotors short-circuited along two perpen- 
dicular axes,” and I referred to figs. 3 and 4, which show 
no revolving short- circuits as used by Mr. Creedy. My shunt 
motor and Dr. Eichberg's series motor both labour under 
one great disadvantage; the rotor in both machines has to carry 
not only the armature, but also the field current. Those who have 
designed continuous-current traction motors know that it is quite 
difficult enough under such conditions to get sufficient copper into 
the continuous-current armature, although the power factor in such 
machines is always unity, and their efficiency is admittedly higher. 
This problem, therefore, becomes much more difficult in the case of 
the alternate-current motor, in which the rotor copper has to 
convey not only the armature, but also the field current. Of course, 
the ordinary series induction motor shown in my fig. 5 only carries 
armature current in the rotor, but then its power factor is bad. I 
trust shortly to be able to give full particulars of a motor com- 
bining the advantages of both types. I do not quite see Mr. 
Creedy’s point about spacing the brushes on the commutator when 
read in conjunction with his very correct statement that com- 
plications are undesirable. I never use more than four seta of 
brushes on my commutators, and I fancy that surely is simpler than 
five sets. For all motors with an uneven number of pole-pairs, the 
four sets can remain аё 90°. If Mr. Creedy prefers to switch his 
motors on to the circuit without regard for the station engineer or 
the neighbouring light consumer, I can suggest a still simpler 
diagram of connections than his. The figs. A, B, C explain them- 
selves; the two first show the starting, and the third, fig. C, the 
running connections. I do not suppose that Mr. Creedy believes 
he is introducing an innovation by deriving the compensating E. . v. 
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from an auto-transformer instead of a trausformer with separate 
primary and secondary winding. There is, of course, no saving 
or any other advantage whatsoever in his arrangement, for the 
simple reason that the exciting current of such motors is always 
many limes greater than the stator current, and therefore that 
part of the stator winding which is tapped to obtain the auxiliary 
E.M.F. must be either overloaded to the point of running the risk of 
burning it out, or it must consist of heavier wire. There can be no 
doubt that it is simpler to use a separate winding, as I do, and to 
make it of a section suitable for the duty it has to perform. Iam 
not surprised that the results Mr. Creedy obtains are similar to 
mine; he obtains them on the same motor. It is, as I have pointed 
out in my paper, quite immaterial along how many stationary axes 
you short-circuit such a motor, it still remains a shunt inductior 
machine, and if you introduce the auxiliary E. M. r. by means of 
brushes midway between the short-circuited brushes, you improve 
the power factor in exactly the same way as has been described by 
me. Tbe arrangement I use is merely the simplest and most effective 
of a great number of possible variations which do not depart from 
the spirit of the main idea. I wish it to be well understood that, 
although Ionly read my paper in 1906, the motor therein described 
dates back to 1902. As to resistances between rotor winding and 
commutator segments, Mr. Creedy himself admits that he has no 
experience with such motors above 20 n.H.P. · Let him try to build 
high-power slow-speed motors such as the 60-в.н.р. motor I have 
referred to, and then see what he can do in the way of avoiding 
sparking at high frequencies and without the use of resistances. 
It seems that Mr. La Cour has had most unforturmte experiences 
with these motors. The winding he refers to bas also been patented 
by me, and also in 1902; I have succeeded in obtaining very good 
results with it, and am satisfied that the patents are worth the 
money expended on them. The motors Mr. La Cour has experi- 


mented with must have been of a very poor desiga, for it certainly . 


cannot be said that these moturs suffer in any way from the dis- 
abilities mentioned by him. My motors run for any length of 
time as smoothly as ordinary induction motors. and this can be 
borne out by a great number of users. 


THE INCORPORATED MUNICIPAL ELEC- 
TRICAL ASSOCIATION. 


Relative Economies of Electrical Supply from Small 
Local Stations, and from Power Companies. 


(Abstract of Paper read by JoHN F. C. SNELL, Chief Electrical 
Engincer, Sunderland.) 


THE advent and development of power companies has altered 
materially the position of the supply of electricity. Thus it is 
desirable to investigate fairly the position of small boroughs and 
urban districts with respect to a supply of electricity. 

The question is wholly one of economy; that there are some 
districts already supplied by gas, and in which there is no scope for 
electricity, may be granted. 

There is, therefore, this problem: at what cost can a small dis- 
trict install and work its own plant on the one hand ; and on the 
other, on what terms can a power company supply energy to such 
a district? The author proposes to deal with,this by taking an 
example of a small borough, firat calculating the cost of installation 


of, and production from, local plant; then stating broadly the cost 


at which a power company could reliably and safely supply from a 
distance, the local district council supplying the requisite trans- 
forming sub-station and low-tension distributors. 

The paper deals first with the cost of generation only, since 
the distribution is common to both sources of supply. For 
example, the author knows a small borough of 3, 400 inhabitants, 
situated on a broad and navigable river, and where land for the 
local generating station could be procured at a low cost beside the 
river, and with every facility for sea-borne coal, and for circulating 
water for condensing. Sea-borne Welsh coal is about 12s. 6d. per 
ton delivered. The rateable value of the borough is £10,000 in 
round figures; the area, 170 acres, and there are 5 miles of road- 
way and strcets. 

A gas company now provides the supply for lighting at a cost of 
4s. 3d. per 1,000 cb. ft., and 3s. 6d. for cooking and heating; it 
has an annual output in cb. ft. of gas of 5,000,000.. There are 
750 houses within the borough. The Corporation now pays the 
company £300 annually for street lighting. If the author shows 
that electricity can be commercially sold in such a district, then a 
fortiori, it can be better provided in an inland district where the 
same facilities for cheap coal, &c., are not available. 

What scope would there be for electricity ? Suppose the Ccr- 
poration to consider taking this matter up. There is the street 
lighting; 125 street lamps, each consuming 60 watts (say, each 
column having two “Tantalum” lamps) would compare most 
favourably with tbe present lighting. With a cheap method of 
wiring-—referred to later on—the local shops, residences, churches, 
and other public buildings, would represent an equivalent of 7,500 
32-watt lamps installed. Then there are a few tradesmen who 
would require & small supply of power, for stable machinery, hoists, 
printing, saws, laundry work, and small machines for butchers, 
bakers and grocers. Such is the general list of small users of 
power. The annual output would be somewhat of this nature :— 


STREET LIGHTING. 
125 lamps x 60 watts х 4,380 hours per annum 32,850 units 
PRIVATE LIGHTING. 


7,500 lamps x 13 units per annum each 
Small users of power as given above, say 


. 97,500 „ 
. 100,000 „ 


Total 


representing 70 units per inhabitant. 

Such an installation would probably have a load factor (units 
sold) of 16 per cent.; the maximum demand on the plant 
would, therefore, be 165 KW.; or allowing for distribution losses, 
the station would have a maximum demand at the switchboard of 
practically 200 kw., and would require to generate some 270, 000 
units. 

The plant installed, therefore (with a reasonable battery) would 
be, say, two 125-Kw. steam sets, and including land and buildings, 
boilers, piping, steam dynamos, battery, switchboards, &c., would 
cost about £7,000. If suction-producer gas plant were installed in 
place of steam sets the cost would be practically the same figure. 

The cost of production would be about 1°25d. per unit generated 
without capital charges, or 1:86d. per unit generated, including 
capital charges, or 22d. per unit sold, but without any charges for 
mains, distribution, meters or services. This, then, is the cost of 
production from the small local plant. | 

Now, consider a power company situate within, say, 7 miles of 
this borough. Would it pay the power company to supply, and 
the borouch to take, electricity from this source ? 

Firstly, the borough must provide a sub-station with the 
necessary converting plant and battery, if the supply is to he 
direct-current. On the samc output as above this sub-station would 
require the following plant, and would cost as follows :— 


Land and buildings 


. 230,850 units sold. 


Two 125-Kw. motor-generators 1 e 
Battery and booster = 1 P 


Switchboards, &c. 


thus saving about £3,000 in арна dude The Ainaa capital 
charges on ‘this would be £2 70. 

The local charges at the sub-station would, therefore, be some- 
what as follows :— | 


Wages at sub-stations ... £260 
Capital charges ... e. 270 


£530 or 0°55d. per unit generated, 


thus leaving 1:86d.-0:55d. or 1:331d. per unit generated at the sub- 
station for the power company to compete on equal terms. 

The average efliciency of conversion by small machines may be 
taken at 75 per cent.; therefore, the power company could receive 
0984. for unconverted high tension energy. 

Suppose the transmission line from the power company’s station 
to this borough to be required wholly for that supply and for no 
other. The cost of such overhead line would be about £2,900, 
allowing for a practical line with about 5 per cent. loss at full load. 
The company would, therefore, have to bear the following addi- 
tional charges for distribution :— А 


Interest and renewals ор line, вау, ... £290 
Way leaves for 91 poles © =- 1 


£381, or 0'3d. per unit. 


Thus the remaining cost to the power company at their station 
switchboard would be 0°68d. per unit supplied to line. Owing to 
the local battery and the desire to there reduce wages at sub- 
station the load factor on the power station would be easily 25 per 
cent. or more. It would, therefore, pay the power company in this 
case. Indeed, most companies should be able to afford to supply 
at, say, £4 per Kw., and 0:334. for untransformed energy at the 
sub-station terminals. Therefore the price offered to the local 
borough would probably be (allowing for effect of battery)— 


150 kw. at £4 ... £600 
310,000 units at 0° 33d. с: 496 


£1,026 or 0°8d.: per unit supplied. 


as against 0'98d. mentioned above, showing a saving to the local 
borough of £232 annually, or 20 per cent. In such a case (and 
indeed in probably most cases, where the local demand is under 
500 Kw.) it will be better to obtain the supply from the power 
company. 

The local distribution can be well carried out by overhead wires. 
In small and compact boroughs, which are an exception, the mains 
can be laid underground, and will probably pay to be so laid. In 
sparser districts the mains must be run overhead, and poles can be 
dispensed with to а very great extent, and wayleaves obtained to 
attach small brackets and insulators to house fronts, thus minimising 
initial cost. This system has been in operation in the little village 
of Mevagissey, in Cornwall, for several years, with really excellent 
results and a surprising: freedom from trouble. 

The author's opinion is that, to deal with such districts, a low 
pressure of 100 volts or thereabout should be adopted, a few cables 
laid underground as feeders to one or two important points, and 
existing houses wired with flexible leads, if necessary, run through 
insulated. eyebolts, thus making electrical supply practically cheap. 
The prejudice against fire risks, &c., usually following this type of 
wiring really exists mainly in the imagination, and is not borne out 
in practice. 

The author calculates the cost of distribution in his example to 
be as follows (the sub-station being centrally situated) :— 
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Two underground feeders laid solid ... ad T 

Five miles of overhead conductors, partly erected on 22.475 
poles, partly on house brackets, erected ... T SS A 

Public lighting, 125 lamps (one-half being new and| po m 
one-half taken as existing gas standards or| е? 
brackets) es bon "n РА yis Ah 

The total cost, then, of production and distribution would be as 
follows : — 


310,000 units high-tension energy 
supplied at a maximum demand 
of 150 Kw. а ! ... £1,026 

Wages at sub-station 260 

Management, general expenses, 
rating, &c., say ... is - 

Capital charges on sub-station and 


distributing system 445 


£2,546, or 2:65d. per unit sold. 


The revenue account of such a business would be somewhat as 
follows :— 


Private lighting, 97,500 units at 4d. .. £1,625 0 
Small power users, 100,000 units at 2d. 833 O0 
Street lighting, 125 lamps at £2 5s. each 281 5 

£2,739 5 


leaving a net balance of £193, or a gross profit to the borough of 
£445 + £193 = £638, representing practically 10 per cent. on the 
capital outlay of £6,650. 

The average lighting consumer would pay about £5 a year for his 
lighting ; the street lighting would be less than the present cost of 
gas; and the public would benefit by owning their own plant, 
from better conditions in their houses, and from having the energy 
available for small motors, when gas engines would be entirely out 
of the question. After all, such a condition of things already 
existe abroad, where tiny motors are used wholesale for all sorts and 
conditions of service. | 

Hundreds of such towns exist to-day in our country. Electricity 
is now no longer only at the service of the larger towns, and more 
compact areas; and the author looks forward to the not remote 
day when every such borough will have its electrical supply with 
all its concomitant advantages. 

Can smaller districts than this example be so supplied? The 
author is sure they can, by the aid of the power companies’ over- 
bead transmission, and overhead distribution. The gist of this 
whole ment and example is, therefore : — 

(d) Small districts must take the supply from an outside source 
when zvailable, at reasonable rates, rather than install local 

lant. 

(5) Facilities must be given to overhead transmission from the 
power station, which, no doubt, the power companies will take care 
to obtain. 

(c) Facilities are imperatively necessary for overhead local dis- 

ion, as the only means for economical supply. Underground 
distribution would almost invariably put electricity '' out of court " 
in competition with local gas supply. 

d) The fire insurance companies must be induced to show en- 
couragement to householders to enable surface wiring, as described 
above, to be adopted at the low pressure named. 

The removal of the prejudice against such systems would increase 
and multiply the use of electrical energy, and make its adoption by 
mall districts practicable and commercially possible. 

The author has not dealt with a supply by alternating current. 
Three-phase transmission is almost universally in operation, and the 
advantages of a local battery as stand-by and a means of improving 
load factor are so apparent, coupled to the sweet simplicity of а 
low pressure two-wire local overhead transmission, that this latter 
eystem will be found hard to beat. 


DiScUssION. 


Mr. A. B. Mountain criticised the estimate of revenue. The 
sathor assumed a consumption of 70 units per head of population, 
bet in Sunderland the consumption was only 21 units per head, 
exeluding tramway load. Also, 13 units per lamp per annum was 
wo high an estimate, and he thought that from 8 to 9 units was a 
more likely figure for the first three or four years. From his experi- 
ence in small towns he would expect an income of about £800, 
where Mr. Snell had estimated nearly £3,000. It was impossible 
to get large revenues in small towns and villages. He thought a 
supply might be made to pay by adopting a gas plant and running it 
at might only. so giving an intermittent supply. If power were 
taken from a large company, he would prefer to distribute 
alternating current and reduce the cost of а sub-station to nearly 
£500. 


Mr. L. Annas stated that there were 1,300 towns and villages 
in the United Kingdom with over 3,000 inhabitants which had not 
yet any electric supply. The author showed 20 per cent. profit on 
а 7-mile transmission; if the current had to be taken 10 miles the 
profs wanished. Не advocated the use of producer-gas plants for 
seh work, and quoted figures from the trials of suction producers 
е Scotlsad. 

Me H. B. MAxw ILL, of Partick, had had experience in a town 
of 10,000 inhabitants, where the total income of the gas undertaking 
ws considerably less than Mr. Snell assumed for a borough with 
$3400 inhabitants There was no reason for converting into direct 
сизм. A séatic transformer sub-station, including a voltage 
umor, could be equipped for £800. He thought that, if power 


companies would use 50-period frequency, a Jarge proportion of 
sub- station costs would be saved, and also labour in working. 

Mr. C. C. ATCHISON considered that a gas or oil plant would be 
more suitable for a small supply. ; „ Ж 

Mr. BERRY, of transformer fame, advocated the supply of 
alternating current to consumers, so as to avoid the capital and 
running charges involved in conversion. To make such a scheme 
pay, electricity must be supplied very cheaply. At ld. per unit it 
was as economical to cook with electricity as with gas at 3s. per 
1,000. Any higher charge, however, would probably stop this 
possible demand. 

Mr. а. WILKINSON, of Harrogate, believed in having local 
stations for supply in smallareas. He had had successful results 
with internal combustion engines for such work. It was quite 
necessary to employ overbead distribution. 

Mr. J. F. C. SNELL, whose reply certainly did not convince his 
critics, said the consumption in Sunderland was 28 units per head, 
and at Brighton 70 units per head. In estimating the revenue he 
had taken what he considered to be the correct figures when the 
undertaking had been properly established and developed. There 
was a great source of income from small power consumers. 


RAPID METHODS FOR PRODUCING 
ELECTROTYPES. 


By SHERARD COWPER-COLES. 


(Concluded from page 36.) 


Class 5.—Electrolyte Circulated and Fillered.— The elec- 
trolyte can be readily filtered in all cases where the solution 
is circulated by placing a filter outside the depositing vat. 
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Fic. 34.—FILTER FRAME FITTED WITH PUMP. 

Fig. 34 shows an arrangement that can be readily placed in 

any depositing vat; it consists of a wooden frame, covered 


with filtering cloth. A small white-metal pump is attached 
to the frame, which can be worked by hand, or by an electric 


fig 1 


A 
E 


Fro. 38.—GRaHAM'S APPARATUS. 


motor; the solution is pumped from the bottom of the vat 
into the top of the filter, and allowed to percolate through 
the filtering medium by gravity. The top of the filter frame 
is removable, to allow the sludge to be withdrawn. 


C U eee 
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Class 6.—Impingement Process. — Graham patented an 
apparatus in 1896, in which the electrolyte is discharged on 
to flat cathode surface by means of jets from circular orifices 
(fig. 35). The copper anodes B, which have surfaces eight 
or nine times greater than that upon which the deposit is to 
take place, are in spiral, grid-like or corrugated form. The 
edges of the cathode are protected by a shield of vulcanite 
standing a short distance from the cathode, to prevent 
irregular deposits on the edges. A nearly saturated solu- 
tion of copper sulphate, containing 5 oz. (141°75 grms.) of 
strong sulphuric acid per cubic foot (28°31 c. dom.) of water, 
is used ав electrolyte, and is stored in reservoirs placed from 
1 to 2 ft. (30°48 to 60°96 cm.) above the electrolytic vat ; 
thence it is conveyed to 3 in. (0°95 cm.) jets that deliver it 
in a stream upon the surface of the cathodes, which are 
placed at a distance of 1 in. (2:54 cm.) from the orifices of 
the jets. It is stated that a current of 300 amperes per 
square foot (9:29 sq.dcm.) may be employed with safety at 
all points within the sphere of influence of the jets; beyond 
this area it is obvious that the deposit would be pulverulent 
and useless. The radius of the protected area was found to 
be 5 in. (12:7 cm.), во the number and disposition of jets 
employed must be arranged accordingly. 

Poore, in 1896, obtained a patent for an apparatus for 
depositing metals, as shown in fig. 36. The solution is 
sprayed, or otherwise delivered, over the cathode plate a, 
which is the electrotype, and thus the stream or jet forms 
the only connection between the anode and the cathode, 


Sectional Elevation 
Fia. 36.—PoosBe's APPARATUS. 


which necessitates the employment of a comparatively high- 
voltage dynamo. The cathode is agitated by the table 
(upon which it is mounted), being moved to and fro by the 
eccentric arrangement shown in the illustration. On the 
tray B, is placed the required salt to bring the electrolyte 
up to strength for re-use. The drawback to all impingement 
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Fic. 37.—HOPKINSON AND APPLETON’S AGITATOR. 


processes is that the amount of electrolyte to be pumped is 
very large, and unless the cathode is moved at a considerable 
rate, the copper varies very much in texture. 

Class 7.—Air Agitation.—If air is not used for circu- 
lating or agitating the solutions, some other arrangement 
should be provided for bringing it into intimate contact with 


the air, во as to convert the cuprous sulphate into cupric 
sulphate, which is essential to good deposits of copper; 
the air also oxidises the impurities in solution, causing them 
to separate out. | 

Fig. 37 shows an apparatus in which the electrolyte is 
circulated and agitated by air forced through the perforated 
pipes B; the apparatus was patented by Hopkinson and 
Appleton in 1889. 

Fig. 38 shows a compact air compressor made by Messers. 
Penrose, driven by an electric motor: the pump is a 
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Fia. 38.— PRNROSE'S AIR COMPRESSOR. 


reoiprocating one, so as to economise space. Fig. 39 
shows another form of compressor. In both cases the air 
receiver is larger than necessary, as it is not desirable to have 


Fic. 39.— THE OSTRANDER AIR COMPRESSOR: 


a continuous flow of air; an intermittent supply is as good 
ая, if not preferable to, а continuous supply. E 


^ 


vol. 59. No. 1,494, JULY 13, 1906.] THE ELECTRICAL REVIEW. 77 


In the Leetham apparatus, fig. 40, the agitation is effected 
by air compressed in a reservoir by a small double-acting 
pump. The air is forced into the bath through perforated 
lead pipes, which lie on the bottom of the vats, and the 
pressure is regulated by valves, so that the agitation may be 
made more or less violent. On the top of the receiver, and 
connected with it, is a condensing chamber provided with 


Еа. 40.—LBETHAM APPARATUS. 


за atlet for steam, through which the air passes before it is 
Amed to the vat. When it is desired to increase the 
temperature of the bath, or increase its contents, steam is 
admitted to the charaber, where it is condensed, and it is 
then conveyed to the solution through the air pipes. This 
device; therefore, provides means for heating the solution 
and supplying it with distilled water, as well as agitating it. 

Conlusn.—The types of apparatus employed for cir- 
culating and agitating the solution, also for aeration, are 
numerous, as will be gathered from the foregoing remarks ; 
but if they do not provide the conditions necessary for 


keeping the solution in the cupric state they are useless, 


except for slow electrotyping. | 

It isalso necessary that the composition of the electrolyte 
be kept constant as well as the temperature, and that the 
mould be of metal, so as not to be acted on by the hot 
electrolyte. The process of the future is no doubt one that 
combines a metallic mould with a very high rate of 
deposition, and the necessary provisions for keeping the elec- 


trolvte in the best working conditions, as such a process 


reduces the labour considerably, doing away with no fewer 
than three operations—namely, the filling of the case with 
wax, the coating of the wax mould with plumbago, and the 
ve-melting of the wax after use. а 


A New Method of Insulating Copper Wire.—A 
cheap and effective method of insulating conductors for use in house 
wiring and other purposes is described by the Elektrotechniker. 
Ths surface of the copper is first treated by passing it through a 
whation of proto-sulphide of potassium, and so exposing it to the 
action of uretted hydrogen vapour. When the copper has 
stained а bluish-black tinge, it is exposed to the air until it 

quite black, and finally it is well washed in water. When 

y, it is only necessary to coat the wire with a suitable varnish 

_ ade of good linseed oil; to do this the wire is drawn through a 
luib of the melted varnish, and dried. The resulting covering is 

риу continuous and impervious to moisture, and its flexibility, 
„бом not so great as that of gutta-percha, is ample for ordinary 
| The price of the linseed oil varnish varies from about £1 
. to the formative process to which it is 


INTERFERENCE IN WIRELESS 
TELEGRAPHY AND THE INTERNATIONAL 
TELEGRAPH CONFERENCE. 


By R. A. FESSENDEN. 
(Continued from page 40.) 


SELECTIVITY BY BALANCE METHODS. 


As soon as it was realised that selectivity could not be 
obtained by resonance, and that circuits could never be 
coupled loosely enough to give really sharp tuning without 
at the same time becoming inefficient radiators and absorbers, 
other methods were developed. One of the earliest methods 
is shown in fig. 5. Here 4 is the antenna, B is a variable 
inductance, с and сї are variable capacities, D and р! are 
primaries and Е E! secondarie» of an Elihu Thomson or air- 
core transformer, Е is a variable condenser, and с a liquid 
barretter, T a telephone, and P a potentiometer. The aerial 
is grounded or connected to a wave-chute at H. 

In this device the primaries р D! are similar, and so also are 
the secondaries EK}. "The secondaries are connected up во 
as to oppose each other. In practice the circuit 4, B, C, D, H 
is tuned go as to be resonant to the frequency which it is 
desired to receive, the other circuit being disconnected while 
this is being done. The circuit А, B, (l, рі, н is then 
closed, and the variable condenser c! tuned until disturbing 
signals are cut out. 

The capacity c! will, as а rule, be about 5 per cent. 
different from the capacity c. When the difference between 
the wave-lengths of the sending station and interfering 
station is more than З per cent., and the stations аге of 
equal strength and at the same distance, the signals will be 


H 


strengthened by the interference preventer. When the 
difference in wave-length is about 1 per cent., the signals 
will be neither increased nor decreased. When the 
difference of wave-length is a quarter of 1 per cent., the 


signals will be weakened about one-half. These figures, of 


course, depend upon the construction of the interference 
preventer, but I am speaking of the interference preventer as 
‘actually constructed and used. 

The operation will be at once understood. When the 
desired frequency is received, it passes almost entirely 
through the side A, B, C, D, H, and affecta the receiver. A 
frequency different from the one it is desired to receive, can 
always be made to divide itself equally between the two 


ако A ы 
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branches, and as the secondaries oppose each other, there 
will be no effect on the receiver. There are some com- 
plicated questions of phase, capacity between primary and 
secondary, &c., which I will not go into now. Moreover, 
when there are a great number of interfering stations, it some- 


times pays to use four divided circuits, two in tune with the 


frequency which it is desired to receive, and one above and 
one below that frequency. 

One of the earlier forms is shown in fig. 6, taken from 
U.S. patent No. 706,740, filed September 28th, 1901, and 
there are other later developments, which I cannot publish 
at the present time. 

In fig. 7 is shown a transmitting apparatus, called a 
secrecy sender, which is adapted to be used with the inter- 
ference preventer shown in fig. 5. From inspection of this 
figure it will be seen that the signals are produced by varying 
the frequency, while the oscillations are being generated 
continuously. In practice it is found that when the depres- 
sion of the key produces a variation of | per cent., this is 
amply sufficient for all practical work, апа, in fact, a differ- 
ence of 4 per cent. has been used. | 

The advantage of this apparatus is, as illustrated in figs. 8, 
9 and 10, that any station in the neighbourhood which is 
not tuned to the exact frequency receives a continuous indi- 
cation. If the signals are received on a telephone it gives a 
continuous hum, or if they be recorded, the needle of the 
recorder is pulled steadily to one side by a certain amount. 
The station, however, hears no signals, and since the dis- 
turbance produced is a uniform one it has no difficulty in 
reading messages from its own stations. 

On the other hand, the station which is receiving the 
signals hears the signals when the key is depressed and the 


lig. c. 
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frequency is brought to the right frequency, and as soon as 
the key is lifted and the frequency is changed by } per 
cent. it does not hear the signals at all. 

Practical experience has shown that the combination of 
the secrecy sender and interference preventer furnishes a 
means of working practically any number of stations in 
proximity to each other without interference. This system 
i8 now two or three years old, and has had an extended test in 
practical working. After it had been in use for three months 
at a New York station, inquiries made of the operators of 
the stations in that neighbourhood developed the fact that 
none of them were aware that messages were being sent, all 
thinking the operator using the secrecy sender had merely 
been making very prolonged dashes for testing purposes. 

In actual operation, the change of frequency is not made 
by the use of a key +, but by short-circuiting and open- 
circuiting a single turn / placed in proximity to the sending 
inductance or Elihu Thomson transformer; / ів a sending 
typewriter, which operates the magnet s. Normally the 
single turn / is held by a spring in a short-circuited position, 
in accordance with the letter sent, and so annuls about one- 
half of 1 per cent. of the inductance of the sending in- 
ductance n, thus throwing the frequency about a quarter of 


1 per cent. out of tune. If a key of the typewriter f be 
depressed, the electro-magnet s is energised and operates to 
close and open the contact v, and to so change the frequency 


— 


of the waves corresponding to.the Morse equivalent of the 
key depressed. 
This method is also used with a discharge frequency above 
the limit of audibility. | 
(To be continued.) 


Westinghouse Enterprise in Russia.—It is reported 
from Moscow that the works of the Compaynie Centrale d’Elec- 
tricité in that city have passed into the possession of the Russian 
Westinghouse Co. for the sum of £400,000. Should the report 
prove to be correct, the latter company would in this way enter 
the ranks of the important firms engaged in electrical manufac- 
turing in Russia, as the works of the Belgian Compagnie Centrale 
represent the sole establishment which comes into consideration in 
conjunction with those of the large German firms, such as the 
Siemens & Halske Co., the Allgemeine Co. and the former Union 
Co., which is now amalgamated with the Allgemeine Co. The new 
owner of the Belgian works will become а serious competitor of 
the German firms, especially as the Westinghouse Co. has already 
secured the contract for the conversion of the St. Petersburg tram- 
ways to electric traction, and has just started the preliminary 
operations. This fact has stimulated the company’s desire to own 
works for the construction of electrical machinery, as the proposed 
factory in St. Petersburg has not been established. The company, 
which has a share capital of £300,000, bas distributed dividends in 
the past three years, but no information is forthcoming as to the 
method in which it is intended to pay for the purchase of the 
Belgian works. The Compagnie Centrale was formed in 1896, 
and has not worked with favourable results in recent years. At 
present the company, with a combined share and tond capital of 
£675,000, has a deficit of £67,500, ard over £300,000 book debts. 
It is not obvious from tbe balance-sheet as to the amount at which 
the works are valued or booked, but it is in any case concluded that 
a liguidaticn would result in a considerable Icss. The report of 
the Russian Siemens & Halske Co., in referring to the Westinghouse 
Co.’s success in regard to the first section of the St. Petersburg 
tramways, states that the contract was accepted at a price which 
rendered competition impossible. 
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ELECTRICAL ENGINEERING AND 
RAILWAY LABORATORIES AT WORCESTER 
POLYTECHNIC INSTITUTE. 


* 


i 
Tur contract has just been let by the trustees of Worcester (U. S.A.) 
Polytechnic Institute for the erection of a new electrical engineering 
building, nt а cost of approximately $125,000.00. А plan of the 
building is shown herewith, from which may be seen that the elec- 
| tried] engineering and railway laboratories will undoubtedly be 
| larger than those of any other college in the world, the building 
| being 200 ft. in length and over 100 ft. in width, and three stories 
dich The floor space available for laboratories comprises over 
i kalf an acre, and when the bnilding is ready for use early next 
year, it is claimed that it will contain not only the largest but 
perhaps the best-equipped college laboratory in existence. 
A description of some of ita features may be of interest. 
Numerons lecture rooms, offices, laboratories, &c., are provided, 
sad in the westerly wing is located the standards laboratory, where 
standard reference instruments and 
! apparatus will be found, and where the 
more exact work of calibration and 
standardisation will be conducted. E — 
On the accompanying first floor plan there " 
| wil be seen three features of primary 


im :— 

в) The large general laboratory, having 
a length of 200 ft. and width of 55 ft., I 
camtaining with three galleries a floor i 
area of 19,400 sq. ft. and a volume of 15 
about 400,000 cb. ft. (nearly 100,000,000 i 
eb. ft. for tbe entire building), constitutes office 
what is, undoubtedly, the largest electrical " 


үзе laboratory in the world. | г 
is laboratory is served by а 10-ton T ing 


—é——— 2 — c 


electric travelling crane covering the whole — Р 
af the central portion of the laboratory | 
between the galleries. er 


Qu this main floor-space under the crane, 
will be fixed all the heavier pieces of 


partment 
Library 


ha 


: t. 
ч (i In the west wing of the building is | ot H 
Weated the lecture hall, which is capable of | — 
emiortably seating 300 persons. There T- 
is 1 difference in level of 8 ft. from front |. Office 
w мих of the room, во that a good view of ea — m—- 
tha demonstration table is obtainable from yt 
every wat. Behind the demonstration 
tabla b a switchboard controlling circuits 
chi any of the equipment of the 
department, and the power units of the 

x laboratory. An overhead trolley 

mi will take apparatus from the crane in the general laboratory 
f» the demonstration table. Facilities for darkening the room and 
* for tha projection of lantern views will be. provided. 
я Ја the east wing is located the department library and 
img room, which will have shelf room for 3,000 volumes. 

Upon the upper floor of the building, in the west wing, is the 
high pressure and insulation laboratory, where are located the 
premare transformers, permitting the use of voltages of any 

desired frequency and any value up to 750,000 volts, for the study of 

the various problems of long-distance high pressure power trans- 
mission, and the dielectric and electrostatic characteristics of insu- 

sting and other material. It is proposed to develop this work on a 

‘most comprehensive scale, the Institute being a pioneer among the 

colleges in the study of very high potential phenomena, as well asa 
in the establishment of a chair of electric railway engineer- 

"ys in the provision of extensive facilities for both of these 


- 


to the large general laboratory, the galleries are 
М to accommodate the lighter and accessory laboratory 
_ such as the switch signal, air-brake and controller appa- 
— for the electric railway work, the arc lighting apparatus, 
2 rand all other equipments not having heavy rotating or 
webfipiecating parts. These galleries are served by 2-ton trolley 
on arranged to connect with the 10-ton travelling crane 
‘ering the main floor. 
^h will be equipped with motor and machine tools 
inary maintenance and repair of equipment and the 

ol such special equipment for the laboratories ns can be 
ne advantageously, and the instrument room will contain 
Te generi supply of portable instruments for common use in the 
eren In the diagram are indicated by numbers some of the 
imate stationary apparatus on the main floor. Nos. 2, 3, 4, 
е induction motor-driven generators for direct and alternat- 
Aime ot various voltages, frequencies and phases for general 
ч mpply. Мо. 7 is a 300-H. p. synchronous motor driving 


M 


- - 


pamest generator delivering 500 volts p.c. and 350 volta 
Yon pha A. C. for the railway laboratory. The motors 
all these generators receive their supply from the Institute 
power plant, which is in a separate building and of ample 
y. Thesupply circuits from the service plant terminate in 
bond on the main laboratory floor, shown on the plan, 
eds the switchboard are operated all the above mentioned 
ШИШЕ Лай generators, as well as the supply circuits to other 
we laboratory and tie-in circuits to other switchboards 

nom and high-pressure laboratory. 
| a enter om the main floor of the laboratory under the 


4° 
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. [=й 


m $ 

"T 
- T 

зо, 


travelling crane, one of these tracks being over an inspection pit, the 
other terminating in a testing stand, of which the following are the 
principal features :— 

Supporting wheels with steel tires of the same section as the top 
of an American standard 100-Ib. rail are mounted to standard gange 
on axles, supported by pedestals arranged so that they can be moved 
c come directly under the wheels of a car of any wheel or truck 

ase. 

Separately excited direct- current generators are mounted on the 
pedestal frames and geared to the supporting axles, with rheostats 
for load, these generators also keeping the two or four axles which 
may be in use in synchronous rotation. 

Fly-weeels are mounted on the supporting axles, of the proper 
weight to produce the inertia effects which would be due to the 
weight of the car in ordinary motion on level track. These fly- 
wheels are arranged so that their weight may be changed, to pro- 
vide for the testing of cara of various weights. 

A traction dynamometer holds the car stationary over the 
supporting wheels, and measures the drawbar pull exerted by it, 
whether due to the action of its motors in acceleration or to its 
brakes in retardation. 
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First FLOOR PLAN: WORCESTER (U. S.A.) POLYTECHNIC INSTITUTE. 


This testing stand will accommodate any standard gauge car up 
to 60 ft. in length, and the testing apparatus will be of sufficient 
capacity to deal with such motors and weights as may be found on 
cars up to that size. 

Another important feature of the railway laboratory equipment 


will be a double-truck four-motor car, 45 ft. in length, weighing 


about 25 tons, and equipped with four 50-н.р. motors. It is the 
intention to provide a duplicate set of trucks for this car, one set 
equipped with p.c. motors, and the other with a.c. motors, This 
car will be provided with special recording instrumenta for 
indicating speed, current, voltage, air pressure, &c., as well as the 
various electrical and physical conditions of the track passed over, 
and may be operated either upon the test track in the laboratory or 
over the lines of any of the New England railways, which may be 
reached through a connection to the laboratory with the tracks of 
the local street railway company. 

Besides the apparatus with which the test car is equipped, the 
laboratory equipment will include representations of various 
manufacturers' different systems of controlling and braking appar- 
atus, and arrangements will be made so that the test car while 
operating on the testing stand may be controlled by aay of the 
forms of automatic or hand control situated alongside the test 
track. The various systems of signalling will be shown in opera- 
tion in one of the galleries, where examples of current practice 
in overhead and third rail construction and bonding will also be 
found. 

Apart from the unexcelled facilities for instruction which this 
laboratory will afford, its location at Worcester, in the heart of 
New England, and its rail connection with the New England 
railways, making available the use of its testing facilities for any 
cat or of its testing car for any road, should be of great advantage to 
these roads. 

We are indebted to the courtesy of Assistant Prof. A. S. Richey, 
B.M.E., of the Worcester Polytechnic Institute, for the foregoing 
particulars. 


Stolen Cable.—Two young men were recently sent for 
trial at Dublin on a charge of having stolen a quantity of copper 
cable, the property of the Dublin United Tramways Co. e 
larceny was alleged to have been committed at Howth Road; 
it was stated that great damage had been done to п portion of 
the electric system at the place mentioned, and that it must have 
been done at night, when no current was passing. 
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NEW PATENTS APPLIED FOR. 


W. P. Тномрвои & Co., Electrical Patent 


0 ed — for this journal 
in. High Sobom.. London, W.O., and at Liverpool, to whom all 


inquiries should 


14,226. "Improvements in and relating to electrically-propelled road 
vehicles.” С. Mildé. June 218+. 

14,259. '' Electric plant for producing chemical reactions." I. Moscicki. 
(Date applied for under Patents Act, 1901, January 17th, 1906, being date of 
application in Germany.) June 216%. (Complete.) 

14,289. “ Improvements in conduit fittings for electric wires and cables.“ 
OLDBURY STEEL Сохогсітв, Ltp., and J. SUTTON. June 22nd. 

14,342. Improvements in prepayment mechanism for electric and other 
meters." J. ALLAN. June 22nd. 

5 peeks " Improvements in dynamo-electric machines." V. AÀ.FvNN. June 
oth. 

14,511. *“ Improvements in controllers suitable for electro-motors." J. 
BcHviL and A. C. REYROLLE. June 25th. 

14.517. Improvements in magnetic clutches," Н. W. RavensHaw, V. G. 


MIDDLETON and W. E. TOWNSEND. June 2th. 


14.577. Improvements in electric circuit-breakers or makers," J. G. 
STATTER. June 26th. 

14,589. “Improvements in or relating to electric switch apparatus.“ G. С. 
FrüickkR. June 26th. 

14,590. ‘Improvements in or relating to selecting switch mechanism 
ee for advertising, signalling and like purposes.“ G. C. Fricker, June 

14,592. “Improvements in electrical indicating apparatus." G. W. Harris. 
June 26th. 

14,608. “Improvements in electric arc lamps." J. Вкоскік. June 26th. 

14,6011. “Improvements in electric conductor mouldings.” S. M. Burk. June 
Rth. (Complete.) 

14,614. Improvements іп or relating to electric clocks." H. J. Happan, 


(Kutnow Bros., United States.) June 26th. (Complete.) 


14,615. Improvements relating to electric railways working on the surface 
contact system." E. ROTHWELL. June 26th. (Complete.) 


14,696. Improvements in devices for moving electrically the points on elec- 
tric tramways and railways.“ J.P. TIERN EKW and J. Mal. oN E. June 27th. 


14,642. Improvements in secret keyboard for central exchange switch- 
board." R. М. Вклвр. June 27th. (Complete.) 


14,668. ‘Improved electro-synthetic process, and apparatus employed there- 
in.“ J. TaNsE and E. ParkeNBRUCH, June 27th. 


14.684. Improvements in electrical apparatus for calibrating measuring 
instruments for alternating currents." SIEMENS Bros. & Co., Lrp. (Siemens 
and Halske Akt.-Ges., Germany.) June 27th. (Complete.) 


14,689. "Improvements ‘relating to the control of electrically-operated 
signalling systems for railways and the like.“ H. G. Brown. June 27th. 

14,095. ''Improvements in and relating to power-generating systems.“ 
British THomson-Hovuston Co., LTD. 
June 27th. 


14,696. Improvements in a single-phase alternating-current series motor." 
M. Latour. (Date applied for under Patents Act, 1901, June 28th, 1905, 
being date of application in France.) June 27th. (Complete.) 


14,697. Improvements in and relating to dynamo-electric machines." М. 
LATOUR. (Date applied for under Patents Act, 1901, June 28th, 1905, being date 
of application in France.) June 27th. (Complete.) 


14.705. Improvements i electric arc lamps." F. M. Lewis. June 27th. 


14,712. “Improvements in continuous or alternating-current electrical 
machines with commutating poles." E. ARNOLD. (Date applied for under 
Patents Act, 1901, October 20th, 1905, being date of application in Germany.) 
June 27th. (Complete.) 


14.720. Improvements in magneto electric generators.“ 
June Wth. 


14,737. Improvements in magneto- electric generators.“ 
CAR Co., LTD., and T. B. Mvrray. June 28th. 


14.780. Improvements in medical apparatus for administering three-phase 
sinusoidal currents." A. LLOVD. June th. 

14,787. Improvements in lightning arresters."' 
Носвтом Co., тр. (General Electric Co., United States.) June th. 


14,788. ''Improvements in electric current-collecting devices." TUR BRITISH 


'Тномѕох-Носѕтом Co., Што. (General Electric Co., United States.) June 
98th. 


14,789. “Improvements in and relating to electric distribution systems." 
THE BRITISH THOMSON-HOUSTON Co., LTD». (General Electric Co., United 
States.) June 2th. 


14,792. “Improvements in electro-magnetic relnys." P. О. PEDERSEN. 
(Date applied for under Patents Act, 1901, July 4th, 1905, being date of appli- 
cation in Denmark.) June th. (Complete.) 

14,803. Improved method of and means or apparatus for the electric de- 
position of metals or alloys." J. Н. S. Bnapt Ev, H. C. PowELL, P. DONALDSON 
and C. H. WiseriELb. June 28th. 


14,804. "Improvements in or relating to telephonic exchange switchboards."’ 
E. A. GRAHAM. June 28th. 


14,809. Improvements in electric arc lamps." W. J. Davy. June 28th. 


14,816. ‘‘Improved method of producing metallic incandescence bodies for 
electric glow lamp." DEUTSCHE GASGLUHLICUT AKTIENGES. (Auergesellschaft.) 
(Date applied for under Patents Act, 1901, October 28th, 1905, being date of appli- 
cation in Germany.) June 28th. (Complete.) 

14,828. ''Improvements in the control of electric motors.” 
June 30th. 
14,839. 
June 30th. 


14,810. Improved magnetic apparatus for the separation of ores in the 
wet state.“ E. М. T. Воррлм and L. S. Burt. June 30th. 


14,851. “ Automatic distribution of the operating service in telephone 
exchanges." KJOBENHAVNS TELEFON-AKTIESRLSKAB. (Date applied for under 


Patents Act 1901, June 30th, 1905, being date of application in Germany.) 
June 30th. (Complete.) 


14,901. Improved method of producing metallic electrical incandescence 
bodies." DEUTSCHE GASGLUHLICHT AKTIENGES. — (auergesellschaft. (Date 
applied for under Patents Act, 1901, October 28th, 1905, being date of application 


THE 
(General Electric Co., United States.) 


W. B. A. Spray. 


ALBION Moron- 


Tue British THOMSON- 


J. G. WILSON. | 


** Improvements in bayonet caps for electric glow lamps." G. Davis. 


in Germany.) June 30th. (Complete.) 

14,910. Improved junction box for electric cables.“ T. B. READER. June 
80th. (Complete.) 

14,911. “Improvements in joint boxes and the like for telegraphic and other 
electrical cables.” D. Bovrp. June 30th. 

14,922. Improvements in electrolytic diaphragms.” I. L. RosERTS. June 
30th. (Complete.) 

14,925. Improvements relating to electric cells and the like.“ R. E. 
WELLARD. June Sth. 

14,935. ‘Improvements in and relating to dynamo-electric machines." 


ALLGEMEINE ELEKTHRICITATS-GES. (Date applied for under Patents Act, 1901, 


June 30th, 1905, being date of application in Germany.) June 30th. 
(Complete.) 
14,936. ** Improvements in control of alternating current motors.” THE 


BRITISH THossoN-Hotsron Co., LTD. 


(The General Electric Co., United 
States.) June 30th. 


Ф 


14,939. "Improvements іп self-registering electrically-operated targets.” 
G. A. PETERS. June 80th. 
14,945. “Improvements in electric starting machines having fly-wheels that 


can be uncoupled therefrom when working with light loads.” 
Dynamo Works, LTD. 


30th. (Complete.) 


SIEMENS Bros. 
(Siemens-Schuckertwerke G.m.b.H., Germany. June 


PUBLISHED SPECIFICATIONS. 


be obtained of Messrs. W. P. 
O., and at Liverpool, price, post 


Copies of any of these Specifications m 


THoMPSON & Co., 829, High Holborn, 
free, 9d. (in stamps). 


1805. 


ELECTRIC CONDUCTORS. A. G. Betts. 12,880. June 22nd. 
TELEPHONE (В LIKE TRANSMITTERS. J. S. Sawrey. 13,228. June 27th. 


APPARATUS OR APPLIANCE FOR MORK READILY ADJUSTING THE TROLLEY WHEEL OR 
ARM OF ELECTRIC CARS TO THE OVERHEAD WIREB. Т. Е. Stidolph. 18,779. 
July 4th. 


METHOD of MARK ING RESISTANCES SPECIALLY ADAPTED FOR UBE IN CONNRCTION 
WITH ELECTRICALLY HEATED CURLING TONGS AND BUCH LIKE. J. Maclean, 
14,167. July 10th. 

DyNAMO-ELEcTRIC MACHINES. 
Co.) 16.304. August 10th. 


ELECTRICALLY CONTROLLED CIRCUIT BREAKER. E. Turner. 16,824. August llth. 


AUTOMATIC REGULATORS OR RHEOSTATS FOR ELECTRIC CURRENTS. P. Kennedy. 
17,314. August 20th. (Date applied for under International Convention, 
November 12th, 1904.) 

ELECTRICAL GENERATOR SYSTEM FOR USE IN CONNECTION WITH AUTOMOBILES AMD 
тнк LIKE. Electric Ignition Co. and Е. Н. Hall. 17,897. September 5th. 

COMBINED AUTOMATIC ADJUSTING APPARATUS AND LUBRICATING AXLE FOR USER ON 
TROLLEY HTADS or ELECTRIC CARS AND THE LIKE. Н. Niblett. 11,852. 
September 18th. 


BYSTEMS FOR THE TRANSMISSION OF ALTERNATING AND PULSATING ELECTRIC 


British Thomson-Houston Co. (General Electric 


CURRENTS. I. Kitsee. 20,547. October llth. 
SMALL INDUCTION CorLs WORKED FROM STREET ELEC TMC Light Mains. L. В. 
Miller. 22,317. November lst, 
1906. j 
SPARKING PLUGS FOR INTERNAL Comuvustion ENOINES. J. Sehuiniol. 1,786. 


January 24th, 


Arc Lamps. T. L. Carbone. 4,348, February And. 
International Convention, February 27th, 1905.) 


VENTILATION OF DvNAMO-ELECTRIC MACHINES. E. M. Tingley. 5,853. March 
lOth. (Date applied for under International Convention, March 17th, 1906.) 

VAPoUR-ELECTRIC APPARATUS FOR CONVERTING OR INTERRUPTING ELECTRIC CCUR- 
RENTS AND OTHER Purposes. P. C. Hewitt. 6,559. March 19th. (Date 
applied for under International Convention, March 29th, 1906.) 

ELTCTRIC CONDENSERS SUITABLE FOR USE IN WIRELESS TELEGRAPHY AND OTHER 
Purposes. Soc. Anon. des Manufactures de Glaces et Produits Chimiques 
de St. Gobain Chauny et Cirey. 7,292. March 26th. (Date applied for 
under International Convention, April 6th, 1905.) 


(Date applied for unde 


Niagara Power.—A correspondent at Ottawa writes; 
“Tt is a little difficult to see that the agitation maintained by. the 
United States for the preservation of Niagara Falls is fairly and 
honestly based. The measure, which proposes to regulate the 
control of the waters as faras American jurisdiction extends, is now 
before the United States Congress, and has reached the stage in 
which it will go substantially to President Roosevelt for his 
signature. Siacc itsintroduction last April it has been appreciably 
modified. It originally contained a provision limiting the quantity 
of water which might be taken from Lake Michigan for the Chicago 
Drainage Canal to 10,000 cb. ft. a second—the amount now with- 
drawn. This has been eliminated, and no restriction is put on the 
use of water for sanitary purposes or for navigation. In other 
words, nothing contained in the Bill will interfere with the trans- 
formation of the drainage canal into a ship canal. The law is made 
applicable only to power companies. "These are permitted to make 
drafts sufficient to develop not more than 350,000 H.p. They are 
not using nearly so much just now, but according to the last report 
of the American section of the Waterways Commission, a total con- 
sumption which is equivalent to 342,000 н.р. has been authorised 
by State charters. The importation of electric power from Canada 
is not prohibited, as was once proposed, and the period at the end 
of which the law becomes invalid if a treaty with Great Britain is 
not in the meantime negotiated, is fixed at three years, instead of 
two, as the Waterways Commission advised.” 


German Enterprise in Corea.— A letter from Seoul 
refers іп glowing terms to the development of Chemulpo, the 
most important commercial centre on the west coast of Corea, 
especially since the late war. The locality is described as now 
being a Japanese town, the council of which numbers among its 
members the forcign merchants who have settled there. As the 
desire for the introduction of the electric light became general a 
competition was opened, with the result that the German firm of 
C. Meyer & Co. secured the contract. The central station, which 
was started in April, contains two boilers made by the firm of 
Steinmuller, of Gummersbach, and having a steam pressure of 
158 lb, and fitted with superheaters; two horizontal tandem 
engines, each of 175 H.P., made by the firm of Ph. Swiderski, of 
Leipzig; and two direct current dynamos supplied by the Siemens- 
Schuckert Works Co. The station is in the hands of the Chemulpo 
Electricity Co., and the wiring of premises is being carried out by 
Japanese. About 500 glow lamps were connected at the middle of 
April. 
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MUNICIPAL WIRING AND CONTRACTING. 


For a number of years past the defeat of the municipal 
electric wiring and contracting proposals of the. London 
County Council, and the various borough councils which 
that authority has been pleased to take under its wing in this 
connection, has been a regular event in the reports of 
Parliamentary proceedings. This year a different tale has 
to be recorded. Parliaments change, and Parliamentary 
policy for the most part changes with them. What was 
considered by one Government to be a trespass upon the 
rights of private enterprise, is thought by the members of 
another to be something quite different. We are all 
Socialists and municipal traders now, if we may be con- 
sidered individually responsible for the legislative 
tendencies of the last six months. The Electrical Con- 
tractors’ Association has torn its opposition hair in vain this 
time, for even the Lords did not assemble in sufficient 
force, or, perhaps we ought to say, in proper mood, to do 
justice to a principle which they defended and protected on 
а former occasion. 

И there be any truth in what * An Engineering Co:res- 
pondent" says in the Ties, the Electrical Contractors’ 
Association i8 to some extent responsible for the failure, 
inasmuch as it started its opposition proceedings too late, 
and was refused a locus standi in consequence. What 
might have been a good case was * mismanaged from the 
outset,” we are told. Really, except for the principle 
involved, if the contractors’ own organisation is not suffici- 
ently in earnest we do not know whether we or anybody else 
should be concerned. The cause is theirs—they will be the 
losers—and if it be not worth fighting properly it may not 
be worth fighting at all. They will have themselves to thank 
for any large extension of municipal wiring which may 
follow in the Metropolitan area. Some have wondered 
whether the contractors really care—is it surprising ? 

There was some good discussion in the Lords on 
Monday when the Earl of Wemyss moved to omit 
Clauses 28, 29 and 30 of the L.C.C. (General Powers) Bill 
which are the offensive clauses which empower the Council 
to sell electric fittings and do wiring and other installation 
work, but the amendments were negatived, and the con- 
tractors’ interests are not safeguarded. It was strongly 
urged that it was not in the interests of the nation that the 
private trader should be driven out of the market by muni- 
cipal or State trading, and it was shown that if and when 
the electric fittings department is operated at a loss, the elec- 
trical contractor whose business is injured by the competi- 
tion has, as a ratepayer, to bear his share of such loss. 

The Earl of Camperdown is professedly opposed to muni- 
cipal trading, and yet in the same breath in which he makes 
that profession, he argues for the clauses because they merely 
give the distributors of power and light the liberty to supply 
the fittings by which that power or light should be used, 
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and because it might be more convenient for the consumer 
to get his fittings and hire his motors where he buys his 
light and energy. This is the sort of argument which leads 
up to the idea of municipalisation of all things because they 
have some connection or other with something already 
municipalised. We are in entire agreement with Lord 
Clinton when he says that such convenience as may be sup- 
posed to result to the consumer does not outweigh the 
primary objections to municipal trading, and also when he 
adds that it is unreasonable that the money of ratepayers 
should be used in competition with retail traders. 

_It would be interesting to know what was the evidence 
that was given in Committee to lead Lord Leith of Fyvie 
to consider the clauses to be advantageous to the ratepayers. 
What. about the losses incurred in the conduct of such 
‘departments ? What about electrical tradesmen who are 
ratepayers? The Duke of Northumberland, who was 
chairman of the Committee which last year threw out the 
proposals, consistently followed on the same line this year, 
and opposed the clauses on the ground of unfair competition. 
And electrical men ought to be grateful to the noble duke 
for this as well as for his protest against the system of legis- 
lation which allows a body like the L.C.C. to renew proposals 
year after year, ‘draining the pockets of their opponents 
to such an extent that they gave up opposition, and a Com- 
mittee was induced to accept the proposal.” How many 
thousand pounds have been similarly wasted in the promo- 
tion of London electric power supply schemes during the 
last few years ? 

The Earl of Granard made a quite ignoble showing when, 
as spokesman on behalf of the Board of Trade, he said 
that that body “saw no reason for refusing a power 
already enjoyed by gus companies.’ There is all the 
difference in the world between what should be allowed 
to a company and what should be conceded to the 
L.C.C. We doubt whether the Electrical Contractors’ 


‘Association would lift a finger to oppose wiring and: 


installation powers being granted to a supply company. 
The crux of their objection is that public money (not gas or 
electricity companies’ money) is employed in enabling an 
unfair competition unfair because municipally privileged — 
to be established against them. | 

So far as companies are concerned, if we may judge 
from the recent experience of some of those doing 
business in the provinces, the combination of electricity 
supply and contracting has not been found to be altogether 
desirable. Those we have in mind have divorced the two 
departments after some years' working, preferring to have 
their hands free exclusively to foster the electricity gene- 
rating and selling business. Of course we do not doubt that 
there may be other considerations involved, such as conveni- 
ence in working. 


Mn. Rovs-MARTEN, when penning 


Npeeds and 
ште with which he builds up articles on loco- 


motive running in the Z»ngineer, would do well, in our 
opinion, to confine his industry to such wordy descriptions, 
and not to attempt to discuss engineering matters of real 
importance. We believe that the curve at Salisbury Station 
at which the American boat express left the line, is a curve 
of such sharpness and so low а superelevation that 
the South-Western Railway authorities limit the speed round 
it to 30 miles per hour as a maximum. Yet, in the Engineer 
of the 6th inst., Mr. Rous-Marten writes as though this 
curve were regularly passed over at 70 miles per hour. 

It is extremely improbable that such a thing can be sub- 
stantiated, and if it were true, one might well ask what the 
officials were doing to -mit such excessive speeds in face 


those collocations cf flowing adjectives- 


of their own regulations. Mr. Rous-Marten talks about 
hvsterical rant, and has a great, deal to say about the Bteady- 
ing effect of speed. We do not know if he writes this out 
of friendly feelings to the railways over whose lines he gets so 
much travelling, or whether he hints at the accident being 
caused by breakage of some part of machinery or.rail with a 
view to reassuring the public. If he does, he certainly has 
not succeeded. The travelling public will be far more 
assured if they realise that the engine left the metals 
because it was bound to do so at the speed, than if they are 
left in doubt. The very fact that the accident happened is 
an assurance that it would not bave occurred at a proper 


speed, although on a straight line any reasonable speed is - 


safe. The South-Western Co. have very properly admitted 
their liability, and the evidence of the guard at the inquest 
was that the speed was excessive, over 50 miles per hour— 
other evidence showed it to be nearly 70—and he put on his 
brake to awaken the engine driver to a sense of the high speed. 
Moreover the company's engineer and the superintendent 
both frankly attributed the disaster to “ excessive speed at 
a spot where it should never have exceeded 30 miles an. hour, 
and the jury could arrive at no other verdict. 

Mr. Rous-Marten talks glibly of regular running at very 
much higher speeds, just a8 though the first law of motion 
had no existence, and a curve in good order could be taken 
as safely as a tangent. | 


The accident might, of course, have been caused by a 
breakage, although we now know that it was not, but why at 


the same time, having to admit that the speed was high, should 


one endeavour to say there is no danger round a curve? No 
wheel flange in the world will make a curve safe at an 
improper speed, and the companies’ own regulation must 
surely appear pedantic folly to the Engineers correspondent. 


THE impasse which has occurred owing 


Tramway to the fact that the London County 
5 Council generating station ас Greenwich 
Nuisance, is likely to interfere with the Observatory, 


raises a legal question of a very interest- 
ing character. Would it be competent for the Astronomer 
Royal to bring suit to restrain the County Council from 
committing a nuisance ? It is clear law that if a neigh- 
bour carries on а noisy trade, or sets the floor of any 
house vibrating so that the plaintiff's nervous system is 
upset, he may seek an injunction in the Courts. But does 
this doctrine apply to those slight vibrations which, though 
too small to interfere with bodily comfort, are nevertheless 
fatal to scientific investigation ? Up to a few years ago, the 
English lawyer would have had little hesitation in answering 
this question in the affirmative, but a case of comparatively 
recent date has somewhat distorted the current of opinion. 


An electric telegraph company at the Cape found that 
their message-sending apparatus was seriously affected by 
powerful currents of electricity which were used by an 
electric tramway company close by. They consequently 
brought an action against the tramway company. The 
Judicial Committee of the Privy Council (who were 
called upon to pronounce a final decision on the case) 
said that it was true that no man had a right to allow 
electricity to escape from his own land and do injury to other 
people; but that this was only half the question. It 
remained to be seen whether the injury postulated was 
present. The true comparison is with things used in the 
ordinary enjoyment of property, and this cable differs from 
such things in its peculiar liability to be affected by even 
minute currenta of electricity. A man cannot increase 
the liabilities of his neighbours by applying his own property 
to special uses, whether for business or pleasure." It may 
be, of course, that the Courts would confine the principle 
of the decision above referred to, to cases in which a man 
lets something escape from his land. But a distinction 
between electrical vibrations in the ether, and mechanical 
vibrations, might be regarded as almost too fine.. It will 
be interesting to see whether the Courts will be asked to 
intervene in the present dispute. 
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AN EXHIBIT OF HIGH-TENSION CABLES 
AT THE MILAN EXHIBITION. 


Тви rapid progress which has taken -place of recent years 
in Northern Italy in electrical engineering i8 most re- 
markably apparent iu the application of electric power for 
lighting, traction and factory driving. Since the high 
сой of coal in Northern Italy prohibits the economical 
working of steam power stations, while water power is 


abondant, there has resulted a vast net-work of high-tension 


tranamission lines, running from the numerous hydraulic 
power stations to the factories and cities in the plains of 
Northern Italy. 

In some cases it is necessary for these lines to pass 
undergronnd, and a great amount of attention has, there- 


fore, been given to the development of a high-tension cable. 


SECTION OF PiRRELT. I 100,000-vor,oT CABLE. 


In this field it is impossible to omit careful consideration to 
the bigh-tension cable exhibited by the well-known Pirelli 
Co., of Milan, whose transmission cables have recently been 
supplied to the largest power stations in the world, viz., 
those of the Ontario Power Development Co., of Niagara. 
Ibo of our readers who attended the St. Louis Conven- 
боп, in America, will recall the interesting and important 
_ paper read before the electrical engineering section by Mr. 
Jona, chief engineer of this firm, and now the president 
of the Italian Electro-technical Association. 

In this paper and in other published works the theory of 
the grading of cables with respect to the specific inductive 
capacity of the various wrappings, an idea conceived first by 

: Mr. O'Gorman, of London, was thoroughly developed, and has 
how been carried so far that it is easy to form an accurate idea 
of the stresses taking place in high-tension cables: 

At the St. Louis Exhibition a cable designed for a working 
pressure of 50,000 volte was exhibited, and Messrs. Pirelli 
Bow show at the Milan Exhibition a cable for 100,000 volts 
normal working pressure, on which tests already undertaken 
lend to the expectation that a pressure in the neighbourhood 
ef 200,000 volts may be withstood ; a section of this cable 
E to be tested with a special 300,000-volt transformer, which 
¥ now in course of construction, at the time of the Milan 
a Engineering Congress to be held in September 

Thie cable has already been tested to 150,000 volts without 
287 apparent injury, but the breakdown of the transformer 
Prevented the voltage being raised higher. In this cable all 
the radically important points have been considered care- 

- Sally, The stranded conductor is covered with a lead sheath, 
~ Utt producing a smooth surface of much greater radius, by 
* Which mall. device alone the static strain is considered to be 
мді more than 10. per cent. The insulation is then 
Wapped in layers arranged in order of decreasing specific 
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inductive capacity, from the centre to the circumference, and 
by careful choice of materials an extremely uniform potential 
gradient is obtained. 

Reference to the figure shows a section of this cable, which 


should be of great interest when it is considered that it is 


designed for the highest voltage ever yet employed. The 
conductor consists of 19 wire strands, each wire being 
3:3 mm. in diameter, and the total section of copper is 162 
sy. mm. The strand is covered with a lead tube, of 18 mm. 
outer diameter. The first layer of insulation consists of 
rubber 2:5 mm. thick, having а S.I.C. of 6:1: this is 
followed by second and third layers of rubber of 2:3 mm. 
and 4:5 mm. thickness, and having S. I. C.'s of 47 and 4:2 
respectively. Over this rubber is a layer of impregnated 
paper 5:2 mm. thick, with a S.I.C. of 4. The cable is then 
hemp coated and lead covered, the total thickness of insula- 
tion being 1+5 mm. The manufacturers state that no 
radical change has been made from the cable shown at St. 
Louis, the great difference being in extreme care in manu- 
facture and in the selection of materials for the different 
wrappings. - The diameter over the outside of the lead is 
only 2ү in. m 

This firm also exhibits a large variety of cables for all 
capacities and voltages, with special designs for the army and 
navy, for telephone and telegraph work, and а large 
collection of rubber appliances for mechanical purposes aud 
rubber tires for automobiles ; the last is a new department 
of the company which has been very successful. 

The factory of this firm has recently been considerably 
increased, and now covers а ground area of 30,000 sq. m., 
while more than 3,200 men are employed in the Milan 
factory alone. A visit to the works of this firm is of interest 
for many reasons, but especially as a striking example of the 
use of by-products and of all varieties of rubber, gutta-percha, 
and insulation materials, which are adapted to an enormous 
number of purposes; undoubtedly this must lead to great 
economy in factory practice. 


The Internal Cleaning of Electrical Machinery.— 
The attention required by electrical machines, whether stationary 
or with moving parts, is little, but that little needs to be carefully 
bestowed to be effective. Next to the lubrication of rubbing surfaces, 
which is generally of the simplest nature possible, cleaning is the 
most important consideration, particularly with regard to internal 
regions, where heat js most likely to affect any matter present. 

A large proportion of electrical machinery, generators, motors, 
rheostats, &c., is of such construction that the interior is not acces- 
sible for the removal of the ubiquitous matter-out-of-place by the 
direct application of the usual agents, namely, rags and waste, 
which suit the purpose so far as the exterior is concerned. In 
order to meet the necessities of the case air is pressed, or rather 
compressed, into service, with the result that cleaning can be 
thoroughly accomplished by a jet of air under a pressure of some 
20 or more lb. per sq. in. above the atmospheric pressure. 

When the amount of cleaning to be done is small, as in the 
case of an installation of one or two motors of some 10 or 20 H. P., 
a pair of hand bellowa energetically applied once or twice a week 
will prove amply sufficient for the purpose; but where the machines 
are many or of larger size a more powerful and sustained source of 
air-blast must be utilised to obtain the utmost expedition. As an 
example of the latter case may be taken any electric generating 
station with more than four or five generators, where it is desired 
80 to arrange the duties of a limited staff that they can do multi- 
farious tasks as readily as possible. 

It is found that if an air compressor is installed with a suitable 
system of piping the machinery can be kept in a more satisfactory 
state with one quarter the time, and less than that proportion of 
human energy that will be required if a pair of bellows is 
applied to each machine with the necessary intervals of rest 
between. 

A suitable equipment of the kind for a central station consiste of 
an air compressor driven by a motor or engine, of about $ K. p., 
fixed in the machinery room with a 1-in. main air pipe under the 
floor in connection with a cylindrical reservoir of about 3 cb. ft. 
capacity. From the main pipe a @-in. branch with a valve, just 
above floor level, is taken up to each generator with a pipe termirial 
to which may be attached a flexible hose of the length necessary to 
reach all parts of the machine. The hose should be of the kind 
protected by wire, and may suitably terminate at the “business” 
end in 6 in. of? in. brass tube hammered flat at the point to make 
a slit-like orifice 1 in. X уу in., this shape enabling it to be 
presented more effectually than a circular nozzle between armature 
windings. 

To take a different case, where the machinery to be operated on 
consists of many motors in different parts of a building, as in a tram- 
way car-shed, a portable electrically-driven air compressor, with 
flexible leads and pipe, is a more useful apparatus. 

D 


[m | ааг " s . A ee C DS I GN NV n.. , Door Qc RSS тү Тс г оос ы ысы у т су сз = у - 
84 TI ELECTRICAL REVIEW. (уо. 59. No. 1,495, Jure 20, 1906. 


~ 


RAYMOND PHILLIPS’ SYSTEM OF AUTO- 
MATIC TRAIN CONTROL. 


IN this system, а successful demonstration of which was given on 
Tuesday, July 10th, on the North Stafford Railway, at Stoke- 
on-Trent, the position of the outdoor signals is repeated in 
the cab of the locomotive, so that & driver may at all 
times know definitely the state of the signals before him. In 
" Raymond Phillips’ System of Auto- 
matic Train Control,” pneumatically 
operated semaphores are fitted in the 
cab of an engine во as to present a clear 
view to the driver. These semaphores 
faithfully repeat the condition of the 
line signals, and, moreover, should a 
driver from any cause disregard a danger 
signal, the arrangement is such that the 
train is automatically pulled up inde- 
pendently of the driver's own operations, 
and an audible signal is given by a 
whistle, horn, or siren; in addition to 
this the signalman is immediately in- 
formed of such irregularity by means of 
the repeater in the signal box, and a 
bell rings at the same time. The risk 
of breakages and consequent failure is 
& point which has been well considered 
in the Phillips system, and by in- 
genious, but simple, arrangements, the 
breakage of any portion of the system 
does not entail danger, as such an event 
is notified to the driver and signalman 
and causes the line to be immediately 
_ blocked where such breakage occurred. 
Any breakage in the system can be 
readily rectified, all parts being inter- 
changeable. It may be mentioned, 
however, that althongh a locomotive has 
been fitted with the Phillips system 
for nearly two years it has not been 
necessary to replace a striking lever, all 
the levers being in perfect order at the 
present time. 

The accompanying figures show the 
action of the apparatus. 

The vacuum reservoir is normally 
in connection with the  semaphore 
gauges through the valves a and в, fig. 1, 
80 that the semaphore arms are kept 
depressed. When the striking lever 
(Е) is deflected by striking the tripper 
mechanism fitted in the permanent way, 
the weighted end of lever 3 drops and 
locks the striking lever in the deflected 
position, the piston valve A falle, cutting 
off the vacuum at pipe 18 and permitting 
nir to enter the gauge pipe 19, the 
distant semaphore arm is consequently 
raised to danger and at the same time 
the other end of the valve lever 3 raises 
piston 6 so that air enters the train pipe 
through the siren fixed near the 
indicators. 

To restore the signal the lever of the 
three-way cock is turned to the right 
so as to connect the reservoir through 
pipes 15 and 13 with the bottom of 
cylinder 8, the.piston is pushed down 
and lever 3 restored so that the strik- 
ing lever E resumes ita vertical position ; 
the piston 17 of valve a is also restored and the vacuum reservoir is 
again connected with the semaphore gauge, the arm of which is 
thereby depressed to the clear“ position. | 

The“ home” valve lever is similarly actuated, but when it falls 


53535 Es 


lever 5 is also depressed. This lever controls the “ distant” valve, 
and consequently both semaphore arms go to “ danger " as in the 
сазе Of ordinary line signal work. It will be observed that the 
distant“ lever 3 operates the distant“ valve only. 

The normal position of the three-way cock is with the lever 


downwards. This lever is heavily weighted to secure its restora- 
tion to this position, so that the bottoms of the cylindera 8 and 9 are 
freely exposed to the atmosphere through pipes 13 and 14 to ensure 
that the pistons 6 and 7 shall rise freely when the controlling 
levers are actuated. The drawing shows the normal position of the 
levers with respect to-the cylinders It will be seen that in the 
event of the connecting links or pins breaking, the pistons would 
drop to the bottom of the cylinders and expose the train pipe to 
the air. The striking levers E and r are each mounted on separate 
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bushea to secure free movement; the drawing shows the fitting of 
lever E, the bush 23, and common axle 24. The spring inserted in 
the jaws of each striking lever is held in position by the bolts 
marked 25, and in the event of the striking end of the lever 


breaking the arms of the lever would be forced apart, the val ve 
lever would drop, and the breakage would thus be notified. The 
mounting and length of the striking lever are arranged во as to 
strike the tripper, fig. 2, just above the integrally jointed blades O 
the lever. It will be observed that the reservoir is normally only im 
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connection with the valves a and B; these are so fitted that there 
is little likelihood of a leakage into the vacuum. The object in 
providing a separate reservoir for working the mechanism is to 
rezder it independent of the brake reservoir or train pipe, во that 
when the latter is operated either through the communication 
curd or ctherwise the semaphore gauges are unaffected. 

Ms тет has, we understand, been approved by the Board of 

f. . 


CORRESPONDENCE. 

Later reswed by us aftr 5 p.m. on Tuesday cannot appear 
жй (М following week. Correspondents should forward their com- 
municsiions at the earliest moment. No letter can be pub- 
hukal unless we have the writer's name and address in our possession. 


Gas and Electricity. 


In your issue of 13th inst., I notice that there appears an 
article by Mr. A. J. Abraham, Cambuslang, headed Gas 
and Electricity.” As this is a subject of special importance 
w ше, I fastened on to it somewhat greedily, hoping to gain 
fresh facts to confute our ancient enemy the gas man." 
Judge of my surprise when I found that the bête noir" of 
cer estimable friend Mr. Abraham was the much abused 
"wiring contractor" ; and note, in passing, that he does 
net even deign to qualify the contractor by the addition of 
electrical to his title. 

I have to thank Mr. Abraham for that, because it has 
nck me that a lot of wiring contractors" (so-called) 
were neither electricians nor electrical engineers ; he evidently 
confirms my impressions on that point. Perhaps, however, 
| misunderstand Mr. Abraham, and his meaning is that 
w contractor is worthy of being classed as a member of the 
uectrical profession, and that the honour should be alone 


conferred on resident and central station engineers and such 


Mr. I һауе found a good deal of that spirit abroad in the 
wnd, and fear that even our Institution is somewhat tainted 
with the plague. 


| That electrical contractors are entirely to blame, or even 


Wally to blame, for the state of matters which Mr. Abraham 
compams of, I am inclined to deny. Witness the vast 
number d Nernst lamps which electrical contractors installed 
in (lasgow and neighbourhood—and are, toa certain extent, 
591] installing—and then ask why there has been trouble 
with burners and renewals, and he will find that the voltage 
of sapply is so variable that no burners can have anything 
Ше a reasonable life. Why, for example, should it be 
necessary to supply 250-volt burners and 20-volt resistances 
па а nominal 250-volt supply; is it in the least likely that one 
can obtain the most efficient light by such a combination? 
ind who but the central station engineer is responsible for 
Variation of voltage? In one burgh not 100 miles 
from (Glasgow, I have seen the voltage falling from 255 to 
32^, and then rising to 270 within 10 minutes; is that 
«bat it ought to be? 

Besides, how long are consumers to be puzzled and 
d by a maximum demand system of charging? I 
irow it із а most honest, and fair system, but that does not 
alter the fact that is a perpetual worry to the non-technical 
agamer ; and what is worse still, is this, that the consumer 
га reckoning out what his proposed lighting will cost him 
Pp? hour, takes, not the average price per unit over the 
whole year, but the maximum price, consequently showing 

w the disadvantage of electricity. Я 
Mr. Abraham deals with the fact that the contractor who 
for economical lighting will be “cut” out by the 
175 who does not, and he makes the suggestion that the 
M rigid contractor " should give “two quotations.” 
cll, if Mr. Abraham were compelled by a prospective 
Castomer to make out not /wo but half a dozen quotations in 
ri endeavour to bring down the first cost of an installation 
ss £12 10s. to £10, he would be in a position in which 
would talk less glibly of giving TWO (capitals, if you 

) quotations," 
informs us that shops are being wired in Glasgow for 
бе эш light; he really has been too generous in that figure, 
ч 1 am informed of such work being done at 68. 9d.; and 
muy уса cant expect a flame arc lamp at that money, 
joa * 

Fat if corporations, parish councils, and such like public 
indes would lead the way in refusing to accept prices во 
meu low that a cursory glance at the figures would 


of his last letter. 


where my argument is at fault. 


prove them inaccurate, then we might, perhaps, hope— 
in time—to get the ordinary man to look not so much to 
first cost as to running cost. That electrical contracting 
is in & bad way is undoubted, and it will continue in a bad 
way so long as public bodies do as they are doing. If a 
Corporation gives Tom Jones, the plumber, the electric 
lighting of one of its public buildings, because the said 
Tom Jones guessed it out at 118. 9d. per light, while the 
electrical firms known and recognised as doing good work 
eslimaled it out at 188. 6d. to 218. 6d., what else can be 
expected but a general degradation and lowering both of 
prices and of the quality of work ? 

Let Mr. Abraham and others who are placed in positions 
like him do all they can to encourage such contractors as 
they know to be anxious to give good, economical and up- 
to-date work, and circularise intending consumers stating 
that they will gratuitously advise them regarding the most 
economical methods of lighting, and we should soon cease 
to hear this everlasting wail about gas. 

John D. Mackenzie. 

Glasgow, July 14th, 1906. 


The Single-Phase Induction Motor. 
I admit that I have had some difficulty in following the 
opening paragraph of Mr. Pensabene-Perez's last letter. 
To begin with, it would be interesting to hear which are 
the results that can hardly be accepted, and to which my 
method of demonstration is supposed to lead. І readily 


agree that in an ideal motor we have at synchronism two 


equal fluxes (м and м,) at 90? to each other in phase and 
space, for I have upheld this very view from the very first, 
and I have also explained over and over again that the flux 
M, is due to a current flowing in the rotor along the motor 
field axis and due to an E. u. p. produced by rotation of the 
rotor conductors in the transformer field. According to my 
theory, /Aere is a current in the rotor and along the motor 
field axis even at synchronism or at no-load. That such a 
current really exists is, I presume, universally recognised, 
and I entirely fail to see what point Mr. Pensabene-Perez is 
trying to make against me in his opening remarks. 

Later on, he confesses that he cannot see the reason for 
my contempt for the rotating field theory. If memory serves, 
I simply said that the rotating field theory was an extremely 
clever substitution of a sequence of imaginary events for the 
real ones, and pointed out several reasons why it was in- 
adequate to fully explain the operation of a single-phase 
motor. One of the reasons why I object to this theory as 
applied to these motors has now again been brought to the 
fore by Mr. Pensabene-Perez himself, in the first paragraph 
He says that at synchronism, when м and 
M, are equal, a rotary field is set up which rotates at the same 
speed as the rotor, and that consequently there can be no 
current in the rotor. Such is truly the teaching of the 
rotating field theory, and one may indeed ask with Mr. 
Pensabene-Perez, “then how has the motor flux been pro- 
duced ?" The answer I have given more than once. 

Dealing now with the next seven paragraphs of the letter, 
I quite agree with Mr. Pensabene-Perez and the vast litera- 
ture to which he refers, that the two E.M.F.'8 of which he 
speaks will be set up in a polyphase wound rotor revolving 
in a flux M. These E.x.r.'s will both be of the same 
frequency as tbe supply, and when the motor windings are 
short-circuited will tend to produce currents in these wind- 
ings. M.M.F.'s are thus set up, and we are agreed that the 
one in the motor field axis remains undisturbed, becoming 
equal to the primary u. M. F. when synchronism is reached. 


The M. M. F. along the armature axis is, however, nil, as I 
have shown in my last letter. 


The reason why Mr. 
Pensabene-Perez arrives at a different conclusion is that he 
neglects the effect of the flux м, due to the M. M. F. in the 
motor field axis. This flux increases with the speed, at 
synchronism it equals M, and also produces k. M. F. s in the 
rotor windings which surely ought to be considered. 

I have demonstrated my contention in such an elementary 
manner that any mistake must be very easy to detect and to 
correct. I suggest that Mr. Pensabene-Perez should show 
He might do this, for 
instance, in connection with fig. 12, for in that particular 
case i, the primary magnetising current, reaches a positive 
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maximum, and this case would afford him a good oppor- 
tunity to show, if he сап do so, that 7, ought at that time 
to be twice that amount. 

As the matter stands now the evidence is absolutely 
against Mr. Pensabene-Perez for eight positions of the rotor, 
but if a proposition does not hold good for eight positions, 
it is more than likely that it will not hold good for any of 
the others. 

With regard to the diagram fig. ? on page 6, it is for the 
present sufficient to say that if it; shows the power factor of 
a single-phase motor to be a maximum when that motor is 
at rest, then it is certainly not correct. A simple test proves 
the contrary. 

Val. A. Fynn. 


London, S.E., July 10/5, 1906. 


— ————M— ———M À———— 


Ivaccurate Electricity Meters. 


We have closely followed up the correspondence about 
inaccurate electricity meters which took place in the last 
issues of your paper, and we note that the chief trouble is to 
come to an agreement between the consumer and the Electric 
Supply Co. when the consumer doubts the correct registration 
of the meter installed. 

To overcome this difficulty, we have constructed a portable 
testing meter which can be certified by the Board of Trade: 
and can serve as an arbitrator between the consumer and the 
supply company. 

If the consumer disputes the lighting bill, we think it 
best to bring such a portable testing meter to his premises 
and check his own meter. If there is any difference between 
the supply type meter and the testing meter, the bill can be 
adjusted in accordance with the constant found. 


per Aron Electricity Meter, Ltd. 


E. DoRMANN. 


London, July 13th, 1906. 


— ä — 


The statement contained in my ubiquitous friend's letter 
in your issue of June 29th is substantially correct, but 
the practice of having meters certified is not general. 

Mr. David Smith, of Tunbridge Wells, thinks it is a risky 
thing to remove a meter which is known to be inaccurate. 
That is as it may be, but the remark does not apply. 

The point is this: When a meter is brought in in the 
ordinary course—either because it has been in use two or 
three years, according to the period of changing, or in con- 
gequence of additions to the installation necessitating a larger 
meter—and is then found to be outside the limits prescribed 
by the Board of Trade, what may be done? It is 10 per 
cent. fast ; has 10 per cent. to be allowed off the account for 
: the whole of the time the meter has been in? for half the 
time? for three months? off unpaid accounts ? or not at 
all? It is 10 per cent. slow; has 10 per cent. to be added 
to the account, and if so, for how long ? 

In my opinion, if there is no point at which the consump- 
tion shows & marked increase or diminution, half the period 
during which the meter has been in use is fair, as the in- 
accuracy will probably grow slowly, according to a straight 
line law. | 

* Tester," Meter Superintendent," and “Only One 
Case " have evidently experienced the usual meter troubles, 
but I am anxious to know the legal powers of the supply 
authority. І am glad to note that your legal contributor 
is dealing with the matter, and trust he will consider the 
question of the piece of dirt on the disk, which appears to 
have been so minute as to have escaped the notice of your 
correspondents. 

It is sometimes advisable to make an allowance for the 
sake of peace and quietness. Perhaps Mr. Smith will not 
agree with this, but if the matter goes into the County Court, 
the probability is that the judge, having regard to equity 
rather than law, will split the difference, so why not do it 
outside, and save the expense? I do not think that can be 
called corruption, or that the auditors would cavil at it. It 
i8 ordinary business diplomacy. 

Meters. 

[An article on this subject by our Legal Contributor 
appears on page 117 of this issue.—Eps. E. R.) 


Rail Corrugation. 


As a member of the Tramway and Light Railways Asso- 
ciation, I have recently received in the Official Circular 
for June, a valuable contribution to the vexed question of 
rail corrugation. This subject is also referred to by Mr. 
England in his Presidential Address delivered at the 
Summer Conference of the Association of Tramway and 
Light Railway officials. 

Mr. England is convinced that the rolling and composi- 
tion of the rail is the cause of the trouble, while Mr. H. 
Mozley hopes to prove that distorted American trucks ure 
responsible. 

That variation in the hardness and composition of raila 
exists is indisputable ; and, to a certain minor extent this 
is, of course, a contributory cause. With American trucks, 
and copies of American trucks made in Europe, I am too 
well acquainted to deny that they are what they are—cheap 
—and this applies to 90 per cent. of the trucks running in 
this country. Nevertheless, I cannot again say that a 
skewed axle may cause rail corrugation. You could hardly 
produce the corrugation that way if you wanted to do so. 
I think if Mr. Mozley were to watch the behaviour of the 
axle with my radial truck suspension (which, I am sure, is 
the “last word" in truck running), it would probably 
change his views on the subject, as much as it has my own. 

The main possible cause of rail corrugation, it occurs to 
me, and I have not seen it put forward yet, is that the 
road bed vibrates, aud vibrates with а characteristic 
periodicity. 

The average tramway truck is something very like a huge 
armoured concrete slab (or tympan), which will deflect 
and vibrate under the passing of a 10-ton car. Service 
conditions will tend to repeat the approach and passage of 
cars over the guilty rail at a certain speed more frequently 
than at other speeda. 

The vibrations of the road crust will be frequently get up 
just when the car strikes a certain point, and so occurs a 
coincident contact, or variation of contact pressure, between 
rail and wheel. 

The remedy would be to grout with cement under the 
concrete, or to isolate sections of the concrete so breaking 
the transverse continuity of the bed. 

J. S. Warner. 

Forest Gate, July 16h, 1906. 


Manufacturers Selling Direct to Customers. 


As one of those E. C.'s who have felt the pinch referred 
toby Mr. M. McBratney on more than one occasion, we 
have in mind glaring instances of this unfair and under- 
handed “system” of poaching. Quite recently one of our 
customers was approached in this way, but he had a con- 
science, and having secured quotations in writing, was good 
enough to hand them on to us, when we found the terms 
were practically the same to the customer as to ourselves. 
As members of the E. C. A., we suggest a ‘black list" to 
be circulated to members only, and thus assist in abolishing 
this increasing evil by unscrupulous manufacturers gaining 
the ascendancy over firms who wish to act honourably to- 
ward their clients. Personally, we are doing our share to 
mete out due reward to the offenders. 

i One of the Pinched. 
July 13th, 1906. 


Speed-Reducing Gear. 


Having seen some advertisements of the speed-reducing 
gear made by Humpage, Jacques & Pederson, Ltd., of Aston 
Gate, Bristol, I am writing to ask if any of your readers 
have any practical experience of these gears. Information is 
particularly required on the following points :— 

1. Reliability of operation under prolonged and severe 
service. 

2. Efficiency. 

3. Accessibility in case of any adjustments being required. 

4. Its adaptability to electric motors, and whether it is 
possible to run this gear supported from the floor, wall or 
ceiling. 

A. Adulr. 

Rugby, July 14th, 1906. 
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Tramway Feeder Cables. 


I should be greatly obliged if you could, through the 
medium of your valuable paper, give me any information as 
to which of the following methods is most common in 
coupling up section pillars to feeder cables on tramways :— 

(т) Boxes on each feeder in series (cable cut at each half 
mile, and the ends led into box). 

(5) Boxes on each feeder in parallel (cable run to full dis- 
tance of its feeding point and tappings taken off feeder at 
intermediate boxes). 

i accompanying sketch will illustrate what is meant in 
а and 5. 

Assistant. 


[The effect in either case is the same; but it is far better 
to loop the feeder into the boxes than to make tee-joints, as 
shown in sketch ö, and we doubt whether the latter method 
is ever employed. —Eps. E. R.] 


PARLIAMENTARY. 


Lancashire Electric Power Bill. 


Lono CrirrogD or CuupLEIGH'8 Select Committee of the House 
Lords bad this Bill under consideration last week. 

Mr. Ram, K.C., who opened the case for the promoters on Thurs- 
day, explained that the Lancashire Electric Power Co. was incor- 
porated by an Act of 1900, with a capital of £3,000,000, and one- 
third borrowing powers. "Tbe area of supply was a very important 
one. It жаз {һе whole of Lancashire south of the River Ribble, 
with the exception of certain large town», including Manchester, 
Salford and Liverpool. The powers were to be exercised only for 
supplying any general supply district—that was to say, a district 
in which any company was authorised by order to give a general 
supply, and, secondly, any local authority or company authorised 
by Act or order to give & supply. Counsel went on to explain how 
the company bad experienced difficulty in raising the necessary 
capital, how at last some portion of the capital was raised, and a 
generating station erected at Radcliffe. Coming to the provision 
of tbe present Bill, be said that Clause 5 read as follows :—“ In 
addition to the powers conferred upon the company by the Act of 
1900, and notwithstanding anything in that Act to the contrary, the 
company may supply energy within the area of supply (a) to 
lighting authorities, and (^) to persons requiring a supply for 
power." Then there was the following provision :—'' The company 
«ball not under the powers of this Act supply energy for lighting 
purposes, except to lighting authorities, provided that the energy 
supplied to any person for power may be used by such person for 
lighting any premises on any part of which the power is utilised.” 
That was a matter which was raising some dispute before their 
Lordships. ''Sccondly, tbe company shall not under the powers of 
of tbis Act supply energy (except to any railway company for 
traction purpcscs or for lighting vebicles drawn by such traction) 
in any area which at the date of the passing of this Act forms part 
of tbe area of supply of any authorised distributors other than the 
company, without the consent in writing of those distributors, or 
in any urban district the Council of which may be authorised to 
supply energy under any provisional order hereafter to be grantı d 
under the Electric Lighting Acts, and in respect of which order 
application shall have been made to the Board of Trade before 
January lst, 1908, withont the consent in writing of such Council." 
Their Lordships would see tbat the Councils would be in as good 
a position as if they had their orders to-day. When the Bill was 
first deposited there was a certain clause which gave an appeal from 
the refusal of any U.D.C. to the Board of Trade, but that raised a 
storm of opposition, no fewer than 68 petitions being directed 
agaiust the company by Councils who wanted to have a free hand 
in tbe matter. Eventuslly a conference was held with all the 
local authorities, and the clause wbich was in the Bill to-day was 
agreed to. The Councils had an absolute veto. One other clause— 
14—he wished to draw the attention of the Committee to. 
Under that clause the following enactment was made, and it 
was on that that sometbing was said by the only opponent they 
had against them that day:—''It shall be lawful for 
the company within the area of supply to Jay down, maintain, 
repair, alter, and use pipes for conveying water and any 
material, matter or thing used by them in or resulting from the 
process of generating or transforming electricity to or from any 
generating station of the company, and the provisions of the Water 
Works Clauses Act, 1847, with respect to the breaking up of streets 
for the purpose of laying pipes, shall, so far as applicable, extend 
and apply to the laying down, repairing, altering or removing of 
pipes for such purposes, but nothiog contained in this Act shall 
authorise the company to break up any street except with the 
consent in writing of tbe local and road authority, or to supply 
water to any person." Counsel then went on to explain the com- 
peny's views on the petition of the Rochdale Canal Co., who were 
the only opponents which he had referred to, and dealt at some 
length with some correspondence which had passed. The Canal Co., 
he continued, were really asking two things. They said, Your 
petitioners are the owners of the Rochdale Canal, which extends 


from Sowerby Bridge, where it joins the Calder and Hebble Navi- 
gation, to Manchester, where it joins the Bridgewater Canal. The 
Rochdale Canal is an important navigation, forming a link in the 
through water communication between the east and west coasts of 
England, and there is a large public traffic upon the navigation, 
and it is to the utmost importance to your petitioners and the 
public that there should be no interference with the free and un- 
interrupted passage of traffic along the canal.” What the Canal 
Co. objected to, Mr. Ram explained, was that the Bill would 
enable the promotera to carry their mains, wires, cables, water 
pipes, &c., across the canal by means of bridges. The Canal Co. 
objected on the grounds that the fabric of the bridges, and conse- 
auently the stability of them, would be interfered with. There 
was, however, eaid learned counsel, a case which had been already 
decided, Glasgow Corporation v. Glasgow and South-Western 
Railway Co.,” in which it was declared by the House of Lords that 
undertakings such as the promoting company, carrying anything 
oves the bridge of a canal, could not touch the fabric at all. 

The Hon. J. D. FITZGERALD, К.С. (for the Canal Co.): I do not 
thiuk it decided that. 

Mr. Клм said that he thought it did. In any case the Electric 
Lighting Clauses Act gave the petitioners the fullest award of an 
arbitrator. The petition further stated that the Canal Co. would 
be unable to remove or alter any of their bridges, but that was a 
little audacious, for they could not move a bridge without Act of 
Parliament. Then the Canal Co. was asking for something quite 
new. They said, “ Тһе Bill as deposited contained a power to the 
company to supply energy to the proprietors or trustees of any 
canal or navigation, but this provision has been struck out of the 
Bill in the House of Commons. It would be to the interest of your 
petitioners and the public that the company should be authorised 
to supply energy to canal companies for traction purposes, and they 
submit that if the Bill is passed, it should only be on the con- 
dition that the provision in question is restored to the Bill and 
proper provision made for the protection of your petitioners in 
re:pect of matters hereinbefore referred to." Section 5, Sub-sec. 2 
of the Bill contained these words: “ Тһе company shall not under 
the powers of this Act supply energy (except to any railway com- 
pany for traction purposes or for lighting vehicles drawn by such 
traction) in any area which at the date of the passing of this Act 
forms parts of the area of supply of any authorised distributors 
without the consent," and so forth. It was true, in the first 
instance, the Bill contemplated putting in the word “ canal,” as 
well as railway company, but that was one of the matters on which 
the local authorities felt most strongly, and at the conference with 
them the word canal was struck out. They felt that if a canal did 
want a supply, they (the local authorities) ought to supply it them- 
selves, Mr. Raw, in conclusion, questioned the locus o£ the Canal 
Co. to be heard. The Committee, however, decided that the locus 
should be granted. 

Mr. Fraxcis E. GnirPER, the managing director of the pro- 
moting company, was then called, and bore out counsel's opening 
statements. The company, he said, had spent between £300,000 
and £400,000. | 

Mr. А. E. АтткЕх, the town clerk of Accrington, was also 
called to speak as to the conference, and this coucluded the case for 
the promoters. 

The Hon. J. D. FirzakRALD, K. C., for the petitioners, said that 
he would call his evidence before addreesing their lordships. 

Mr. C. R. Dykes said that he was the general manager and 
secretary of the Rochdale Canal Co. The canal was а very 
important navigation, and if they could get a cheap supply of elec- 
tricity from a company like the Lancashire Co., it would be to the 
interest not only of the canal, but also of the public. He did not 
think it would be possible for his company to get such a supply a3 
they would want from the local authorities, In any case it would 


mean getting a supply for every few miles of canal, and that would 


necessitate breaks. Besides, the methods of supply would be 
different. 

On Friday the Committee, having heard the Hon. J. D. Fitz- 
gerald on behalf of the Canal Co., passed the preamble of the Bill, 


and it was ordered to proceed. 


Edinburgh Corporation Tramways. 


Тнв Bill came before Lord Clifford of Chudleigh's Select Com- 
mittee of the House of Lords last week. 

Mr. PEMBROKE STEPHENS, K. C., opened tbe case for the pro- 
moters. There were, he said, 12 Jines of tramways proposed by the 
Bill, two of them being short connecting lines. Tramway No. 1 
was a double line 6:53 chains in length, commencing by a junction 
with the existing tramway in Gilmore Place. No. 2 was also a 
double line 4:2 chains long, running from the existing tramway in 
Gilmore Place, and terminating on the east side of Leamington 
Terrace. No. 3 started from the existing tramway on the east side 
of Viewforth, terminating at the existing line east of St. Peter's 
Place, and was a double line 432 cbains in length. Tramway 
No. 4, a double line, was 6 furlongs 6 chains in length, and com- 
menced at the existing line in Granville Terrace, terminating at 
Polworth Terrace. These were all lines referred to in the Bill 
under the heading of “doubling.” The new tramways proposed 
commenced with No. 5; this was a siogle line with passing places, 
and commenced by a junction with No. 4 at Polworth Terrace. 
Proceeding in a south-westerly direction, it terminated opposite 
the entrance to Craiglockhart Safety Ponds, tbe length being 
4 furlongs. Of the other tramways No. 9 was a double and single 
line 8 furlongs 7°17 chains long, of which 8 furlongs 3:84 chains 
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was double line. It commenced by a junction with the existing 
tramway in Leith Street, and passing in a curved line in a north- 
westerly direction along the roads or streets of Broughton Street, 
and in a north-easterly direction along the roads or streets of 
Bellevue, terminated at Broughton. No. 10, a line 2 furlongs 
6:27 chains in length, commenced by a junction with the previous 
line, and ran to the existing tramway terminus in Canonmills. 
The tramway lessees were renewing their opposition so far as the 
Broughton line was concerned, this being the line wbich the House 
of Commons had empowered the Corporation either to electrify or 
to run asacable tramway. The tramways in Edinburgh, counsel 
continued, were leased and worked by the Edinburgh and District 
Tramway Co., but all the expenditure in connection with them had 
been borne by the Corporation, a sum of something like £1,300,000 
having been spent on them. It was part of the agreement with the 
company that a change from cable to electricity could not be made 
without the consent of the lessees, who bad already paid for the 
change from horse to cable. 'The position with regard to tbe 
Broughton line, the line about which the company was petitioning, 
was that there was now a supply of electricity available, and this 
supply had been brought in by means of the Leith system and that 
beyond Joppa. The Corporation had the power to acquire 
a joint interest in the Leith line, and they would be able 
to make use of that arrangement when the connecting line was 
made. The Leith Corporation were anxious that Edinburgh 
should use their system, a8 it would aid development, so that a new 
situation had arisen, it being that the door had been opened for the 
electrification of the tramways. The Tramways Co. were, he con- 
tended, the means by which the change should be made, though the 
Corporation could not, of course, ask the company to cbange their 
whole system and pay over again the cost of the transformation. 
In the common interests of the Corporation and the company, and 
also in the public interest, there was nothing to prevent an inter- 
change of views, and he submitted that it would be quite possible 
for the systems between Leith and Edinburgh to be mude con- 
tinuous. What the company appeared to demand was that 
Edinburgh should be limited to the cable system. 

Continuing his speech on Thursday last week, Mr. PEMBROKE 
STEPHENS said that in one paragraph of their petition the company 
objected to any extension of the tramways as being unnecessary, 
and yet in another paragraph they spoke about a limitation of 
the period of construction. 

Witnesses were then called. 

The Lorn Provost (Sir Robert Cranston) spoke to the proposals 
in the Bill having been adopted unanimously by the Town Council, 
and said that they were generally regarded a3 necessary in the 
interests of the Corporation, the citizens, and also of the company 
itself. The Broughton tramways would form a convenient starting 
point for a further development in the future, and all the Corpora- 
tion wanted was power to use the most convenient system of 
traction. The Corporation had the means of providing electricity, 
as they sold motive power, and could meet any demand likely to 
be made for the line. The company could get cheap power from 
them, and no doubt would do so. 

Cross-examined by Mr. Batrour Browns, К.С. (for the com- 
pany), WrrNESS said that it seemed to him perfectly natural that 
the line should be worked electrical, although it was in 
connection with a cablesystem. A beginning had to be made. He 
did not agree that a loss would be made on the line, and would 
not admit that the company would be madé to work a line which 
would not be remunerative. It would be worked оп the overhead 
system. 

Mr. THomaS HUNTER, the town clerk of Edinburgh, explained 
the nature of the agreements with the company, and gave gencral 
evidence in support of the scheme. 

Sir ALEXANDER KENNEDY, chief consulting clectrical engineer to 
the Corporation, said that having considered the scheme, he con- 
sidered it workable. An adequate supply of current could be 
obtained from the Corporation’s gencrating station, for the line was 
short, and would not require a great deal of power. He could see 
no difficulty in taking the overhead system over a cross-over 
junction with a cable line. 

The case for the company was then’ opened by witnesses being 
called. 

Mr. Harr BLYTH, C. E., examined by Mr. BALFOUR BROWNE, said 
that if it could be shown that the proposed tramways were un- 
necessary the lessees would not be bound to work them. The 
Corporation were getting a considerable profit out of the company, 
and he considered that to put down a short electric line in 
connection with a cable system was simply absurd, and would mean 
a serious loss. 

On Friday Mr. STEPHEN SELLON was called in support of the 
company's case, and gave it as his opinion that the change of cars 
which the electrified portion would entail would be fatal to the 
enterprise. | 

Witness was being cross-examined at some length by Mr. 
Stephens, when the Chairman of the Committee asked if there was 
any chance of an agreement between the parties. The opinion of 
the Committee, he said, was that it was hardly fair to ask the com- 
pany to work a small portion of the line on a system totally dif- 
ferent from the rest. The Committee were in favour of the tram- 
ways, but if made on a different system they thought it ought to be 
done outside the agreement. | 

Mr. Влгғоов Browns said that if the new line was made on the 
cable system the company would work it. 

Parties having conferred, a clause embodying the views of the 
Committee was ultimately agreed to, so that the tramway in ques- 
tion will not be clectrified. 

Clauses were then considered, and the Bill was ordered to 
proceed. 


The Wireless Telegraphy Bill. 


In the House of Commons on 13th inst. the Lords’ amendments to 
this Bill were considered. An amendment was moved by Lord 
Balcarres that the amendments be considered “this day three 
montbs." He said that the Bill continued what was virtually a 
private company monopoly for a further three years. The Post- 
master-General ought not to tie his hands for so long, for further 
developments might take place during the next three years. Mr. 
Henniker-Heaton said that the Marconi Co. would rather welcome 
the defeat of the Bill. Mr. J. D. White blamed the late Govern- 
ment for the creation of a monopoly. The agreement of August, 
1904, gave the Marconi Co. very strong preference over any other 
competitor. Under the agreement the privileges of the master 
patent were extended from 1910 (the date of its expiry) until 1919. 
Mr. White described the agreement as a most improvident one. 
Mr. Buxton (Postmaster-General) said that the Bill was carrying 
out the late Government's policy. The object of the Bill was to 
enable him to maintain some control over wireless telegraphy, not 
to give a monopoly te any one company. He intended to encourage 
all systems, so that the country might experiment and ultimately 
adopt the best. After & few words from Mr. Lupton, Lord 
Balcarres withdrew his amendment. Mr. Buxton said that there 
was nothing to prevent an amending Bill being introduced, if it 
were thought necessary later. е 


Second and Third Readings.—-In the House of Commons on 
July 16th the Cumberland Electricity and Power Gas Bill and the 
Folkestone aud District Electricity Supply Bill were read a third 
time. 

Southport and Lytham Tramroad (Extension of Time) Bill and 
West Yorkshire Tramways Bill were ordered for third reading. 

In the House of Commons, on July 12th, the South Wales Elec- 
trical Power Distribution Co.’s Bill was read a third time. 

In the House of Lords, on July 13th, the Derbyshire and Not- 


tinghamshire Electric Power Bill and the Ascot District Gas (Elec- . 


tric Lighting) Bill passed third reading. 

In the House of Lords, on Monday, the following were read a 
third time: London United Tramways and Twickenham and Ted- 
dington Electric Supply Bill. 

Inthe House of Commons, on 16th inst, the Shoreditch and 
Stepney Electricity Supply Bill was withdrawn, The Metropolitan 
Electric Supply Bill was read a second time. 

London Electric Supply Bilis.— The Times says that on 
llth inst. the following Bills were withdrawn :—Charing Cross, 
West End and City Electricity Supply, City of London Electric 
Lighting, West London Electric Undertakers’ Association, London 
Electric Supply Corporation, and the South Metropolitan Electric 
Light and Power Bill. 

Shropshire, Worcestershire and Staffordshire Electric 
Power Bill.—In the House of Commons on July 11th, this Bill 
was read a second time after Mr. Kearley bad reported that the 
opposition of local authorities had been withdrawn, and that the 
financial support was ample. The House of Lords had inserted a 
clause requiring £300,000 capital to be set up within 18 months. 

Gas aud Water Pipes and Electric Currents.— When the 
Corporation of London (Blackfriars and other Bridges) Bill came 
before the Lords for third reading on Monday, Lord Welby asked 
for the insertion of & clause protecting the gas and water 
authorities in the event of damage to pipes by electric currents, but 
the Earl of Onslow urged that by precedent these matters were left 
to the Board of Trade. Lord Newton asked for the appointment 
of a committee to ascertain the real rights of the question for the 
guidance of future committees. Lord Welby’s amendment was, 
however, withdrawn. 


LEGAL. 


BULLEN +. LONDON Смтво Tramways, Lro. 


AT the Uxbridge County Court on 12th inst. plaintiff, a car-driver, 
claimed compensation from defendants for injuries received in a 
collision between two cars, one of which he was driving, in a fog, 
last October. The defendants alleged wilful misconduct on the 
plaintiff's part by disregarding the rules, and they denied responsi- 
bility. Plaintiff was awarded 14s. 10d. weekly for the first six 
months and 11в. 4d. during the remainder of the period of 
incapacity. 


CHANDLER v. MANCHESTER CORPORATION. 


At the Manchester Assizes on Tuesday Mary Ann Chandler, widow, 
of Gorton, brought an action against the Manchester Corporation 
for damages for personal injuries sustained last November while 
she was travelling in a tramcar. Asthe car was approaching the 
pipe storing yard of the Corporation, near Belle Vue, a lurry, 
heavily laden with pipes, was approaching the yard from the 
opposite direction. Тһе driver of the car tried to push past, and 
there was a collision. Plaintiff was awarded £65 damages. 


— 
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SsLLIXG HingD Evecrric FITTINGS. 


Is the Shoreditch County Court on Thursday last week, before his 
Hon. Judge 8myly, K.C., Mr. James Fuller, a boot manufacturer, 
of Braintree, Essex, sued Mr. A. Bernstein, a leather merchants’ 
e agent, of 119, Finsbury Pavement, Е.С. to recover £6 38. 2d. 
alleged to have been paid to the defendant for electric fittings 
which he had no authority to sell. The plaintiff's case was that he 
took a shop from the defendant at 22, Ilford Lane, Ilford, and 
agreed to pay 211 for the electrical fittings, an arc lamp and the 
boot shop fittings. Subsequently he got a demand in from the 
Ilford District Council for a quarter's biring of the fittings, and he 
was then informed that the defendant had never possessed them 
and bad no right to sell them. 

Mr. Herbert King, chief clerk in the Electricity Department of 
the Ilford District Council, said the previous tenant signed a hire 
purchase sgreement in conjunction with the defendant for the 
electric fittings and arc lamp. The cost of the installation was 
£6 38. 2d. The defendant bad no right to sell the fittings, as 
they were absolutely the property of the Council until the hiring 
bad been paid, and could not be moved without their permission. 


His Honour gave ju ent for the plaintiff for the : 
claimed with coste. judgm plaintiff for e amount 


FRAUDULENTLY OBTAINING ELECTRICITY. 


Ат the Todmorden Petty Sessions on Thursdav, July 12th, Harry 
Johnson, electrician, Todmorden (manager for Mr. Williams, who 
has an electrical business in Water Street, Todmorden, but 
whose establishment is at Preston), was charged with consuming 
electricity without the same having gone through a meter. 

The Town Clerk, who prosecuted, explained that the charge 
against the defendant was that on June 6th and divers other days 
кы 5 ‘abstracted and consumed electricity contrary to 

e Act. 

The principal witness called was Thos. Hilton Holland, electrical 
jointer and service layer for the Corporation, who said that 
on June 2nd he took the readings of both Mrs. Bradbury's 
and Mr. Williams's meters. Mrs. Bradbury’s showed 225 
unita consumed, and Mr. Williams's 180, since last October. 
Mrs. Bradbury had usually five lights, and Mr. Williams about 
ten. He paid a second visit to see if he had made a mistake, 
and found his previous reading to be perfectly correct. In con- 
sequence of something Mrs. Bradbury said, he went into the shop 
on Monday morning, June 11th, and examined a storage cell to see 
whether it was charging through Mrs. Bradbury’s meter. It was 
not charging. There was a small piece of board in the corner, 
covering up а piece of casing, similar to the one produced. On 
looking behind it he found Williams's wire wrapped on to Mrs. 
Bradbury's negative wire, which was the one which returned to the 
Corporation cut-out. The insulating material had been cut off the 
wires, and the metal came in contact. The result was tbat it cut Mr. 
Williame's meter out of the circuit. He fetched the borough 
electrical engineer, Mr. Harold Waring, to sce it. 

The latter gentleman gave evidence confirmatory of the witness 
Holland's statement. 

Councillor Handley and Mrs. Bradbury were also called. 

Defendant, for whom Mr. Craven appeared, denied that he had 
interfered with the wires in any way. : 

Mr. Alfred Williams, proprietor of the Water Street shop, said 
be knew notbing of any interference with tbe wires. 

The Bench, after a consultation in private, came to the conclusion 
that the wires had been tampered with, and fined defendant 20s. 
with 355, 6d. costs, or 14 days’ imprisonment 


———— — — D—— — — 


7 PusnsLEY v. Guascow CORPORATION. 


PLAINTIFF, а labourer, claimed £500 damages for the death of his 
wife, who was fatally injured by an electric car last October, when 
crossing Eglinton Street. The action has now been taken out of 
Court by plaintiff having accepted £125 in settlement of his claim 


BUSINESS NOTES. 


The Barcelona Supply Works.—The Compania 
Barcelonesa de Electricidad, of Barcelona, is one of the Spanish 
undertakings which are closely associated with the German group 
of the ALLGEMEINE ELECTRICITY Co., and whose shares are largely 
held by the investment concern as represented by the Bank for 
Electrical Enterprises, of Zurich. At present the Barcelona com- 
pany works a concession which is not fixed by any definite term, 
although the right to sapply light and power is not exclusive. The 
generating station contains plant of a total of 8,500 H. P., and the 
extension now in progress will increase this to 12,500 H.P. At the 
eud of 1905 the connections to the distributing cables were the 
equivalent of 166,500 16-0 P. lamps, and agreements have been 
antered into for the supply of power to several tramways. The 
ordinary capital of the company amounts to 14,000,000 pesetas, 
here are mortgage bonds of 60,630,000 pesetas, and, in addition, 
here are 1,60) founder ani ot her preferential shares. In 1901 the 


compauy paid 4 per cent. on the ordinary share capital, in 1902 
and 1903 the rate was 5 per cent. for each year, in 1904 6 per cent. 
and in 1905 75 per cent. The whole of the ordinary capital han 
not been issued to the public, inasmuch as shares representing 
6,600,000 pesetas are now being offered for subscription by the 
Deutsche Bank and other financial institutions in Berlin, Zurich, 
Basle and Geneva at the rate of 118 per cent., and offers are also 
being received at Barcelona, which is stated to have a population 
of about 600,000 persons. 


The  Electro-Medical Apparatus at Newcastle 
Inflemary.—On page 57 of our last issue we gave a general 
description of the electrical work which has been carried out at the 
new Royal Victoria Infirmary, Newcastle, which was opened by the 
King last week. We are now able to give a few further particulars 
concerning the electro-medical apparatus that has been introduced. 
A full equipment of such apparatus is installed, the appliances 
being of the latest description. Asa rule, current for this purpose 
is obtained from a motor-generator connected to the 480-volt 
mains, arranged to give current at a lower pressure, though in the 
operating theatre the secondary battery installed for the emergency 
lighting is used; this arrangement has the great advantave that it 
is impossible for a patient to get a shock from the mains when 
undergoing treatment. The whole of the lower ground floor of 
pavilion No. 1 is used for electro-medical work, and bere are 
installed a Finsen outfit for the treatment of lupus, &c., Roentgen 
ray outfits for the treatment of various diseases and radio- 
graphic work, and galvanic and faradic apparatus. Prepara- 
tion has also been made for the use of any other electrical appli- 
ance which may be needed in the future. Complete outfits for 
cautery and other purposes are fitted in the operating theatre and 
in the out-patients' department, and these can be used for lightiny 
&mall incandescent lamps as well. Arrangements are also made in 
each ward to enable electro-medical appliances to be used. ‘The 
entire electrical equipment was installed by MESSRS. FALCONAR, 
Cress & Co, of Newcastle. 


Manufacturing in Belgium.—It is stated in the 
report of the Ateliers de Constructions Electriques de Charleroi that 
the company took over the Charleroi works in July, 1904, and that 
in the following year the value of the orders received amounted to 
£212,000. The traction department furnished a large number of 
tramcar motors during 1905, both for Belgian and foreign tramways, 
and the building of direct and alternating current generators of 
from 1,000 to 5,000 н.р. for various central stations was commenced. 
In the case of coal mining the company carried out several schemes 
of transformation to electrical working, and other collicries are 
expected to follow this example in the future. Among other 
branches which have occupied the attention of the works is the 
construction of high tension switchboards, electric cranes for harbour 
use, travellers for quarries, and installations of lighting and trans- 
mission of power for rolling mills, iron and steel works and engineer- 
ing establishments. At the present time extensions of the works are 
in progress in order to increasethe capacity of production, as this is 
considered to be a necessary condition if the company is to success- 
fully oppose foreign competition. Indeed, the directors state that 
the company is in a state of inferiority from the point of view of 
Customs protection of its manufactures. The Belgian import duties 
on electrical plant are slight, whereas they are prohibitive in certain 
foreign countries, especially in the case of Germany. Nevertheless 
the company has realised net profits which bave allowed of the 
payment ofa dividend of 8s. per ordinary share for 1905. 


Carbide of Calcium.—The Elektricitäts-werk Lonza, 
which was originally established by the German Schuckert Co., 
proposes to make a large extension of works. At present the 
company, which is principally concerned with the manufacture of 
calcium carbide and other products of the electric furnace, owns 
one works of 7,500 н.р. at Gampel (Switzerland), and a second of 
6,000 н.р. at Thusis, while a third of 3,000 н.р. is worked on lease 
near Nice. The share capital of the company amounts to £96,000, 
which is equally divided into ordinary and preference sbares, and 
bonds of £112,000 have also been issued. The company and the 
Bosnian Electricity Co., of Vienna, and the Electro-chemical 
Works, of Hafslund, have formed themselves into a group in regard 
to the German, Swiss and international markets for the common 
sale of calcium carbide and ferro-silicon produced by the eight 
works belonging to the group which has formed the Consortium fur 
Elektrochemische Industrie of Nuremberg for this purpose. It. is 
now proposed to raise £244,000 by the issue of new ordinary shares 
to this extent for proceeding with comprehensive extensions and 
for other objects. One of these relates to the utilisation of a water- 
power concession of the Visp amounting to from 40,000 to 50,0600 
H.P., and a second refers toa large water-power over which rights 
have been secured in France. The Lonza Electricity Works Co., 
which is also interested in the Société Commerciale du Carbure de 
Calcium, in Paris, bas paid dividends at the rate of 6 per cent. on 
its preference capital in each of the past tbree years, while the 
holders of the ordinary shares received their first return in 1904-5 
in the form of a distribution of 3 per cent. 


The Printing Trades Exhibition.—At the Inter- 
national Printing Trades Exhibition which is now in progress at 
the Agricultural Hall, Islington, Messrs. JJ. Н. Ногмев & Co. bave 
a large exhibit (jointly with Messrs. Wx. Dawson & Sons ‘Otley , 
Lrp., and Messrs. JAMES SALMON & Son) at Stands No. 8, 9 and 10, 
exhibiting a number of tbeir electric motors of different sizes 
fitted to printing machinery. The motors shown range from 4 нр. 
to a 50-н.р. Holmes-Clatworthy set as used for driving large news- 
paper rotaries. The Exhibition remains open until July 31st. 
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Hammersmith Street Lighting.—The UNIVERSAL 


ELECTRICAL MANUFACTURING Co., of Peckham, have just completed 
the alteration of the Hammersmith Borough Council's street 
lighting lamps (some 170 in number) from rectified to alternating 
current. The actual alterations to the lamps, including supplying 
all the necessary switchbeards, choking coils, substitutional resist- 
ances, additional domes, &c., have been carried out by the company, 
the re-fixing, changing, and altering the circuits having been done 
by the Council's own workmen under the direct supervision of Mr. 
F. Hill, the chief assistant engineer. We understand that not a 
single lamp was out on any evening during the reconstruction. 


The Electrical Installation at Cape Copper Works. 
—The Western Mail says that about three months will be required 
to complete the large work of re-organisation which has so far been 
ordered at the Cape Copper Works, Swansea. The work, which 
has been proceeding for about three years, includes the complete 
re-organisation of the electric lighting and power plant, and, to a 
large extent, the laying down of electric haulage plant in substitu- 
tion for horse haulage. The work, which is being done under the 
direction of Mr. Money-Kent, consulting engineer, of London, is 
costing about 450, 000. It has necessitated a considerable amount 
of re-building, amongst it the erection of a new power station, 
which replaces eight old stations scattered through the works, and 
unifies the system. The object of this extensive re-organisation is 
to save power and labour, and already the consumption of coal for 
production of power has bcen reduced 40 per cent. When this 
work is completed it is probable that the company will order further 
work for electric haulage, &c., which will entail an expenditure of 
about £100,000, and when this is completed tbey claim that they 
will be able to produce copper at a lower cost than at any other 
works in the United Kingdom.” 


Scientific Instruments in Switzerland.— The Swiss 
Federal Council has prepared a legislative scheme in regard to 
weigbts and measures, and the reorganisation of the national 
standardising bureau which is located at Berne. It is stated in 
connection with the Bill that people of scientific professions obtain 
their instruments from abroad with the standardising or certificates 
of foreign standardieing offices, and it is asserted that these are 
frequently forged. As a consequence, it is alleged that the pro- 
duction and export of measuring instruments of precision in 
Switzerland are very difficult or impossible, and the industry has 
therefore declined in recent decades. 


Book Notices.— Lie Zweckmiissiyste Betriebskraft. By 
Frederick Barth. Vol. І, Steam-driven Motors; Vol. II, Miscel- 
laneous Motors. Leipzig: J. G. Góschen. Price 80 pf. each.— 
These two little volumes contain an excellently arranged discussion 
of the various problems wbich have to be considered in determining 
the most suitable prime mover to use under any given working 
conditions. The deciding factor is, throughout, recognised to be 
the true cost of the borse-power-hour, allowing for reasonable 
depreciation of plant, interest on capital, &c., and, as an aid to 
arriving at this cost, a set of 44 simple tables is given, based on 
recent market prices, and showing the cost per B. 11. p.- hour for 
installations of various sizes using the various sources of power nnd 
running for various numbers of hours per day. "These tables are 
the chief feature of the book; and although exception may be 
taken to some of the actual prices inserted, the relative importance 
of cost of fuel, capital cost of machinery and floor space, depre- 
ciation, &c., in deciding the cost of the B. H. P.-hour is admirably 
brought out. Vol. I deals exclusively with steam-driven machinery, 
including steam turbines and exhaust steam motors. Vol. II con- 
tains chapters on Gas Engines, Oil Engines (including Diesel 
engines), Suction Gas Engines, Acetylene Motors, Windmille, 
Water Wheels and Turbines, Hot-air Motors, Electric Motors and 
Compressed-air Motors. In each саве a clear but concise descrip- 
tion of the motor, its method of operation and its auxiliary 
apparatus is given, as well as the above-mentioned table of costs. 
Technical terms are avoided as far as possible. The author gives 
sound critical comparisons in cases where two or more engines 
(such as the Diesel engine and the suction gas engine) are close 
competitors for one particular class of work, to that even the non- 


technical small power user, for whom the book seems specially 


designed, should find little difficulty in deciding on the most 
economical form of power under any particular conditions. 

Dre Gleichstrommaschine, By C. Kinzbrunner. Leipzig: G. J. 
Goschen. Price 80 pf.—It is difficult to sce what useful purpose 
can be served by a book designed on tbe lines of this one. It is 
obviously intended for the use of beginners and yet does nct 
attempt to explain many of the formule used and many of the 
statements made. It is divided into short chapters dealing with 
the calculation of direct-current machines, thcir losses and heating, 
mechanical construction, methods of excitation, testing and 
erection ; but owing, no doubt, to the very small space available, 
the treatment is in most cases very cursory. The important com- 
mutation problem is quite inadequately dealt with, even for so 
small a book, whilst amongst other omissions the absence of all 
diagrams showing the methods of connecting up armature windings 
may be mentioned. The information given is, on the whole, 
accurate, though, owing to its condensed form and the absence of 
worked numerical examples, the statements are sometimes 
ambiguous. 

Physical Chemistry for Electrical Engineers. By J. Livingston R. 
Morgan, Ph.D., Professor of Physical Chemistry in Columbia 
University. New York: John Wiley & Sons; London: Chapman 
and Hall, Ltd. 1906. Price 6s. 6d. net.—This isa little book of 200 
odd pagee, which, as the author is careful to point out in a 


1 


sufficient number of footnotes, is intended to serve as an introduction 
to a larger volume that he has prepared on physical chemistry 
in general, as well as to those portions of physical chemistry which 
more nearly concern electrical engineers. The special aim Dr. 
Morgan has kept before him, has been to present his subject free 
from hypothesis,“ + c., in the light of experiment only; and this 
has led him to indulge here and there in new terminology in a 
manner that may, perhaps, prove as confusing as it is intended to 
be enlightening. We have no fight now, as we undoubtedly had a 
few years back, to complain of a dearth of text-books op physical 
chemistry ; in fact, we now possess plenty. Nevertheless, Dr. 
Morgan has given us a useful contribution in the volume now under 
notice, a volume which appears sound, and commendably free from 
blemishes for а first edition. 

Practical Motor-Car Repairing : A Handbook for Motor-Car Owners 
апі Drivers. Ву Eric W. Walford. London: Percival Marshall 
and Co. 1s. net.—Literature—both technical and non-technical— 
appertaining to motor-cars is extending at almost as rapid a rate 
as is the automobile movement, scarcely a weck now passing with- 
out an addition being made to the motorist's library. Naturally 
all are designed by their authors to fill “a long-felt want,” and 
while this does not always prove to be the case, Mr. Walford's book 
may deservedly be admitted into the category of thote which 
fulfil a useful purpose. It forms No. 6 of the series of Marshall's 
Practical Manuals, and is intended to afford to motor-car owners, 
drivers and repairers some serviceable hints with regard to the 
maintenance of a motor-car in good running order. As representing 
the electrical side of the automobile movement, we may, perhaps, 
cavil at the author's adopting sucha general title as © Motor-Cars,” 
seeing that he restricts his attention to one form of automobile— 
that in which a petrol engine is employed to furnish the motive 
power— but setting this aside, the little work may be recommended 
to all " petrolites.” Mr. Walford, in a series of nine chapters, takes 
the reader through the various parts of the machine, dealing with 
each in a clear and simple way. Starting with the motor, the grind- 
ing-in of the valves, the adjustment and renewal of the bearings, 
and valve timing are but a few of the subjects dealt with. Simi- 
larly in the subsequent chapters, ignition, water circulation and 
carburettor troubles are lucidly treated, these' being followed by 
notes on the transmission, frames, tires, Ke. One of the most 
useful sections of the book is that in which the points to which a 
stoppage iu the regularity of operation of any part of an automobile 
may be due are set out in tabular form, the“ effect“ being arranged 
in one column, and the likely “cause” or causes in another. 
The work concludes with a number of hints which should prove 
handy for referenoe in the repair shop. 

Post Office Telegraphs, Technical. Instructions XIII. The Con- 
struction of Aerial Lines on Roads and Railways. Wyman & Sons, 
Lid.—This publication, (for it can be purchased by the public) ia 
practically a complete statement of the methods of construction of 
the aerial telegraph system as carried out by the British Post 
Office. A series of instructions of this kind has for some time, we 
believe, been in use in the Pestal Telegraph service, but they were 


. issued for the use of the staff only, and were not available to the 


public; the change of policy (for we presume it is such) which has 
enabled those outside the service to obtain copies will be much 
appreciated, and we trust it will not be confined to the issue of 
“Technical Instructions XIII” only, but from No. I to—whatever 
number they may run to. The "Instructions" are necessarily drawn 
up with more attention to detail than would be the case if the public- 
ation were one of the nature of an ordinary text-book, but at the 
same time there is little which will not prove of general interest 
also; in fact, the Instructions really form & most complete and 
carefully-compiled treatiee, and should be of great value to all who 
desire information on the subject dealt with. The following isa 
general summary of the contents:—I, Surveys and Wayleaves; II, 
Poles; III, Pole Arms, Fittings, &c.; IV, Wires, Description and 
Erection; V, Pole Test Boxes; VI, Numbering Wires and Record- 
ing Circuits; VII, Overhouse Wires; VIII, Working Parties 
and their Equipment; IX, General Instructions; X, Regula- 
tions for the Prevention of Accidents; Appendix. А notice- 
able feature in the compilation is the general “get up," 
which is greatly conducive to clearness and easy reference, the 
different paragraphs being well spaced out. The whole work, it 
шау be mentioned, consists of 150 pages, foolscap size. Those who 
may recollect the carly days of the Postal Telegraph Service, will, 
doubtless, note how vastly more complicated are the conditions 
existing at the present day; the construction of a line, which 30 
years ayo would be considered a great work, would be looked upon 
as of but little account now, whilst the ycarly amount of stores of 
all kinds required for maintenance and for new works, would, we 
fancy, surprise the outsider. One has only to look at the Parlia- 
mentary Estimatcs of 30 years back, and to compare them 
with those of the present day, to realise what an immense increase 
in staff has had to be made in order to deal with the present day 
work. To criticise the compilation is Lardly a task to be under- 
taken; the publication is practically a Government “blue book” 
(though actually not of that colour), giving information for the 
guidance of the staff, and not a book published for tbe financial 
profit of the compiler or compilers, but we must eny that it shows 
distinct indications of careful “ editing,” and can fairly be called 
a most creditable production. The price Is. 6d.—noore will be 
found to complain of, we should imagine, as being exorbitaut. 
British Engineering Standards Coded Lists. Vol. III. London: 
Robt. Atkinson (London), Ltd. 1906. Price 25s. net.—This 
volume, one of the series issued by authority of the Engineering 
Standards Committee, contains the findings, reports and specifica- 
tions of the Committee, arranged in a convenient form, and deals 
with copper conductors and thickness of dielectric, telegraph 
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material, standards for electrical machinery, tubular tramway poles, 
and trolley groove and wire. These we have already dealt with, as 
they appeared in the form of interim reporte. The work, however, 
contains much more than would be gathered from the foregoing 
statement. Besides a short history of the Committee, and 


particulars of the composition of many of the numerous sectional 


and sub-committees, there is a list of publications issued by the 
Committee, particulars of the engineering institutions of this 
country, and a series of complete and comprehensive telegraphic 
codes corresponding to the details of the specifications and to 
inquiries and replies relating thereto, covering also a great variety 
of phrases of allied interest. Weights, prices, dimensions, &c., are 
also coded, and a large number of code words are added with 
planks for the insertion of special phrases, to be filled in by 
arrsnyement between usera of the lists. The work should certainly 
prove of very great value to engineers and manufacturers, as it 
combines so many useful features, 
bound. The two previous volumes contained similar matter 
relating to steel and iron work, rails, pipes, screw and pipe threads 
and cement. The whole constitutes an example of enterprise and 
utility worthy of the highest commendation. 

“Transaction of the N. E. Coast Institution of Engineers and 
Shipbailders." Vol. XXII, Parts бапа 7, June, 1906. Newcastle- 
on-Tyne: The Secretary of the Institution. 

“Steam Turbines and Turbo-Compressors, Their Design and 
Construction." By Frank Foster.  Mauchester: Scientific Pub- 
lishing Co. 108. 6d. net. 

The Universal Directory of Railway Oficials for 1906. London: 
The Directory Publishing Co., 3, Ludgate Circus Buildings. 
10a.—This is the twelfth year of publication of this most useful 
compendium on the railways of the world and those connected with 
them. Practically all the tramways worked by power in the United 
Kingdom are also included in the book. We have reviewed previous 
editions at length, so it will suffice to say that the 1906 edition has 
been carefully revised and brought up to date, and several additions 
have been made. 

“ The Institution of Electrical Engineers’ Electrical Handbooks 
for London ; Manchester, Liverpool and Districts ; Glasgow, Edin- 
burgb, and Newcastle and Districts; and for Birmingham, Leeds 
and District." London: The Institution. 

" Working Hints for Suction Gas Producers.” By A. Flarscheim. 
London: The Gus and Oil Engine Record. 1s. net. 

“Tbe Electrical Nature of Matter and Radioactivity.” Ву 
H. C. Jones. London: Archibald Constable & Co. 7s. 6d. net. 

The Concise Interest Calculator. By A. M. Campbell. London: 
Crosby Lockwood & Son. 28. 6d. net.— The tables contained in 
this work are based on the products method, and the author 
claims to have eliminated the defects of previous tables of this 
kind. A new decimal rule for the division of money by 365 is 
given, and also a table for computing the number of days from 
month to month. 


Consular Notes.—Sram. — The British Consul at 
Cadiz, in a recent report, states that the electric tramway line to St. 
Fernando from Cadiz, a distance. of 14 miles, is nearly completed. 
The important town of San Fernando will be lighted by elec- 
tricity supplied by the company. It is intended to con- 
tinue the line to Chiclana, Tarifa, and eventually Algeciras. 
Tbe line wil be a great boon to Cadiz, whose population 
is unused to travel, the majority having seldom gone beyond the 
narrow neck of sand which connects this historic city with the 
mainland. The elcctric tramway will encourage movement, and by 
the freer circulation of money render general assistance to trade. 
With an extension of the line inland, towns will be opened up, and 
their produoe rendered available for the larger centres. In short, 
with small advertisement, the electric railway is literally on the 
road to bring to the cities of the bay that increase of prosperity 
which was believed to await the construction of a railway. 

The British Consul at Malaga reports that the electric 
works at the Chorro, designed to utilise the falls of the River 
Guadalhorce for the creation and transmission of electrical energy 
fo: industrial purposes to Malaga, a distance of some 32 miles, 
continue to supply power to a number of industrial enterprises, 
including the English and German electric light companies, the 
tramway companies and various manufacturing cstablishments. 
The railway from Malaga to Torre del Mar is now in course of 
construction, and it is stated that the railway from Malaga to Coin 
will shortly be commenced. The company which has subscribed 
the capital for these undertakings is a Belgian one—Socicdad 
Hispano-Belga de ferrocarriles y tranvias—formed in Antwerp 
with a capital of 3,000,000 fr., for the working of railways and 
tramways in Spain, as well as for the development of electric 
enterprises. Work bas been commenced during the past year in 
connection with the electrification of the local system of tramways, 
which is being extended considerably in various directions. The 
new cars may be expected to start running some time in the current 


year. 

The British Consul at Corunna reports that a project bas been in 
existence now for several yeara for prolonging the city tramway 
lines to & neighbouring village some 4 miles out, with a view to 
facilitating the bringing in of market produce by the peasantry of 
the surrounding country, and it was meant that the motive power of 
this extended line should be supplied by the electric company, 
electricity being also substituted in the city itself for the 
present system of traction by mules. The contemplated work has 
not even been commenced. The electric lighting companies, of 
which there are two, now obtain their power from a fall of 
water near Puentedeume, about 15 miles from Corunna, instead of 
using steam, as was formerly done. 


The volume is well printed and“ 


SwWRDER.— The British Vice-Consul at Halmstad reports that 
the organisation of the Sydsvenska Elektriska Aktiebolaget 
(the South of Sweden Electrical Co., Ltd.) ів an event of consider- 
able importance to industry. The company has been formed with 
& view of buying the waterfalls of the River Lagan, and from 
these to supply power and lighting not only to Halmstad, but also 
to Helsingborg, Landscrona, Malmo and other places. The com- 
munity of Halmstad owns an extensive tract of land adjoiniug the 
harbour, and naturally anticipates great advantages from being 
able to obtain electric power at a low rate for present industrial 
enterprise, and such as undoubtedly will spring up in the immediate 
future. This company intends to improve the falls, so that they 
may furnish about 14,000 H.P., and later on to introduce further 
improvements, 80 as to obtain & considerably greater amount of 
power, or about 30,000 н.р.; and it is intended to supply this 
power 80 cheaply as to exclude competition from any other source 
of power at present available. 

Roumanta.—The British Vice-Consul at Braila reports that that 
town is now lighted throughout by electricity, and the electric 
light is being introduced into banks, shops, private houses, &c. 

GERHMANV.— The United States Consul at Crefeld reports that the 
Rhein-Westf. Elektrizitätswerk, of Essen, has installed a large 
electric plant, and uses the gases from the coke furnaces to 
furnish the power to drive the dynamos. The system has been in 
operation for some time, and is so successful that the company is 
entering into contracts to eupply electrical energy. 


Catalogues and Lists.— Messrs. R. W. PAUL, London, 
N.—Leaflet describing the “Callender” cable calculator, designed 
for calculations in connection with electric cables, but applicable 
to other purposes. The calculation is purely mechanical, given the 
requisite data. | 

Messrs. А. RRTROLLR & Co, Lro., Hebburn-on-Tyne.—New 
pamphlet giving illustrations, prices and dimensions of tbeir 
standard design of special combination house service fuseboards. 

Messrs. ERNEST Е. Moy, Lrp., Camden Town, N.W.—16-pp. 
catalogue (No. 13), giving illustrated particulars of varions types of 
Mordey's patent fuses. Prices and dimensioned drawings are 
included. A table is printed of Imperial standard wire gauge 
equivalents in decimals of an inch and in millimetres. 

Messrs. CROMPTON & Co., LTD., London, E.C.—New pamphlet 
(D28) giving illustrated descriptions, together with prices, weights 
and dimensions of their standard motors for continuous-current 
circuits. Among the applications illustrated are motor-driven 
lathes, an oil cake-breaker, a chaff cutter, a fan and a centrifugal 
pump. 

Messrs. JAEGER Bros., 47, Victoria Street, S. W.— Catalogue of 
68 pp., showing and pricing a large variety of electrical accessories, 
including lamp and key holders, tumbler and rotary switches, wall 


plugs, ceiling roses, fuseboards, adapters, ball fittings, hand lamps, 


terminals, main switches, and so on. The catalogue is clearly 
printed, fully illustrated and well arranged. 

Messrs. JAMES HOwDEN & Co., Scotland Street, Glasgow.—An 
eight - page publication, giving а list of corporations, public institu- 
tions, railways, lighting and tramway companies, collieries, works, 
and so forth, for which their double-acting high-speed encloscd 
engines have been installed. The total B. H. P. is 28,221, of which 
5,293 в.н.Р. is for corporations and 3,870 в.н.р. for lighting, power 
and tramway companies. 

Messrs. WHITEHEAD & PorteEovs, Leeds.—Leaflet describing 
their Stereo-matrix moulding machine. 

THE CYCLONE GRINDING WHEEL Co., 2 and 3, Tower Royal, 
E. C.— Circular giving particulars of their cyclone “ B В” grinding 
wheels, together with instructions to users. Prices are given of 
pure corundum and emery and corundum wheels. 

CALMON ASBESTOS AND RupnBER Works, Lrp., London, E.C.— 
Revised list (aleo samples) of their Calmon asbestos slate, notify ing 
advances in prices owing to rise in raw materials. The SW 
quality is for electrical insulation purposes, and this has been used 
for some of the cable casings of the Metropolitan Railway motor 
coaches. The other quality “S” is a fire-resisting material for 
ceilings, partitions, &c. Their asbestos slate is used in the new 
premises of Waring & Gillow, in Oxford Street. 

Messrs. G. Straus & Co., LTD., Upper Thames Street, E.C.— 
Illustrated catalogue and price list (Section B) of various types of 
electric bells, bell material, indicators, door, floor and other con- 
tacts, wiring sundries, electro-medical coils, toy motors, &c. This 
is the ninth edition of this section of the firm’s catalogue. 

Messrs. S1eEmMENsS Bros. & Co., Ltp., London.—Pamphlet No. 201, 
containing & finely illustrated description of their works at Wool- 
wich, showing the submarine cable departments, the wire and cable 
covering shops, electric light and power and telephone cable shops, 
the saw mills and joinery shops, instrument and battery shops, also 
the power house, show-room and main office buildings. 


For Sale.—Messrs. WHEATLEY Kirk, Prick & Co., 
will on July 31st and August 1st, offer for sale by auction the free- 
hold works, stock of motors and parts, machinery, &c., of the City 
and Suburban Electric Carriage Co. (1903), Ltd. (in liquidation). 

Messrs. P. HUDDLESTON & Co. will on July 24th offer a quantity 
of electrical apparatus and fittings for sale at Sheffield. Some 
details appear among our advertisements. 


The Holidays.—A further parcel of interesting holiday 
resort hand-books has been issued by the Health Resorts Develop- 
ment Association, of 2, Gray's Inn Road. "These are published for 
the Town Councils of Southend, Harwich, Malvern, Falmouth, and 
Kingston-on-Thames respectively, and a card addressed to the town 
clerk at any of these places will enable any readerto secure acopy. 
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‘Bankruptcy Proceedings.—T. F. L. Кехе.— The 
public cross-examination was held on July 13th at the London 
Bankruptcy Court, before Mr. Registrar Brougham, of Theodore 
Ferdinand Levy René, electrical engineer, Elsmore Road, Catford. 
In reply to Mr. E. S. Grey, Official Recciver, the debtor 
stated that in 1903 he came to this country with £200 representing 
previous savings. He had acted as agent in New York in the name 
of Levy, that being his surname. No bankruptcy proceedings had 
ever been taken against him, nor was there any ground for the 
suggestion that he absconded from New York with the property of 
his principals. On his arrival in England he commenced business 
as an expert chemist and electrical engineer at Elsmore Road, 
Catford. In September, 1903, he took an office at 6, Snow Hill, 
where he sold electrical accessories for motors under the style of 
L. Кепе, and in May, 1905, he took additional rooms at the same 
address, and traded as the Holborn Rubber Company. Both businesses 
were successful, and so increased a8 to require more capital than he 
had at his command, and in December last he formed the business 
into L. René & Co., Ltd., with a capital of £3,000. As vendor 
witness received £7,000 in fully-paid shares of the company, with 
one half share of the profits for 30 years, and the appointment of 
managing director of the company at £300 per annum. He gave 
3,000 shares to others who assisted in the promotion, and on 
February 5th, 1906, he transferred the remainder to his wife fora 
nominal consideration. At the date of the receiving order he still 
held the position of managing director of the company. Witness 
attributed his failure to law coste in an action to recover a debt in 
which he was unsuccessful. He only owed £63, and disputed a 
claim of £300 that had been made against the estate, whilst his 
only assets were bad book debts for £176." The debtor was 
examined by the trustee and creditors, and was then allowed to 
pass. 

S. R. AND B. R. CongN.— The public examination was held last 
week at the London Bankruptcy Court, before Mr. Registrar 


Giffard, of Samuel Raphael Cohen and Barnett Raphael Cohen, . 


lately trading in partnership as Cohen Bros., manufacturing elec- 
tricians and opticians, 6, Bank Parade, West Kensington. The 
debtors stated that they commenced the above business in 
December, 1902, and in July, 1904, added that of motor engineers. 
The petitioning creditor joined them in partnership in October, 
1904, and contributed £225 to the business. A dissolution was 
effected in March, 1905, under which the partner took over the 
stock and book debts in consideration of £233 11s. to be applied in 
payment of the firm's liabilities of £316 9s. 9d,, leaving them (the 
debtors) jointly and severally liable for two-thirds of the deficiency. 
They now owed 4£60,6s. 9d., and the only asset was a bank 
balance of бв. 8d. The examination was concluded. 


Trade Announcements.—The Uxron Exxctric Co., 
Lrp., announce that on and after July 23rd, their head office, works, 
stores and test room address wil be Park Street, Southwark, 
London, S. E., where they had secured new premises, nearly four 
times as large as the present ones. 

The WaNp8wORTH ELECTRICAL MANUFACTURING Co., LTD., of 
Birmingham, have appointed Mr. S. Mansel Jones to represent 
them in South Wales. He will hold a stock of their manufactures 
at his depót, 63, Wind Street, Swansea. 

Messrs. GREEN & TBEVETT, electrical and mechanical engineers, 
of Cape Town, have dissolved partnership, and the business will in 


-future be carried on by Mr. Chas. G. Trevett solely. Mr. Trevett. 


has also opened a branch office and showroom at East London, 
under the management of Mr. E. A. Shaw, A. NI. I. E. E. 

The telephone numbers of the St. Pancras Borough Council elec- 
tricity and public lighting department have been changed to the 
Post Office, Nos. 512 and 513 “ Mayfair.” 


Annual Outings.—On Saturday, July 7th, the staff 
and employés of the Paisley Corporation electricity department, 
along with a few friends, journeved to the English Lake district 
for their annual outing. 'The party went by train to Penrith vid 
Carlisle (lunch being served en route), thence per motor-cars to 
Pooley Bridge. Here the ss. Raven was joined for Patterdale, tea 
being served at the Glenridding Hotel. A vote of thanks, on the 
motion of the chief engineer, Mr. C. Е. Parkinson, was accorded 
Ballie Fisher for his kindness in being with them that day. 

The employés of Messrs. Stegmann & Co., of Clapham Junction, 
spent a most enjoyable day at Brighton on the 7th inst. Dinner 


was partaken of at the Queen's, and a motor trip whiled away the 


afternoon. 

The annual holiday of the employés of Si«PLEX CoNDpuiTS, LTD., 
took place on the 14th inst. The party, which numbered 200, left 
Birmingham by special train for Tewkesbury early in the morning, 
accompanied by the managing director, Mr. L. M. Waterhouse, 
and the heads of the various departments and branch offices. 
The early part of the day was occupied by sports, the various 
events and races being keenly contested. Luncheon was served in 
a large marquee on the river bank, and at the conclusion the prizes 
were presented by Mrs. L. M. Waterhouse. The afternoon was 
spent in boating and river trips, a steamer being specially engaged 
for the occasion. The party were conveyed back to Birmingham 
by special train at 8 o'clock, bringing to a conclusion the most 
successful outing yet organised by the company. A special vote of 
thanks was accorded to Messrs. Randall and Spiller for the excellent 
arrangements made. 

The staff of the Harrow ErrcrBic Licut Co. went for their first 
annual outing last week, when they journeyed to Reading, where the 
first event took the form of & shooting match on the miniature rifle 
range of the Reading Electric Supply Co. The Harrow team were 
defeated by the homesters by 15 points (254—239), the best six shots 


out of nine. After a trip on the river by steam launcb, dinner 
was served at the Bull Hotel. Mr. Olver, the engineer, presided, 
and Mr. Barnes, the secretary, occupied tlie vice-chair. 


Dissolutions and Liquidations.—Mersey ELECTRIC 
SuPPLY Co.—This company is winding up voluntarily, with Mr. 
J. G. Hodgson, 41, North John Strect, Liverpool, as liquidator. 

А.С. ELECTRICAL Co., Saracen Buildings, Snow Hill, E.C.— 
Messrs. J. G. Addinell, C. A. Chamberlain and H. Bell Syer have 
dissolved partnership. Mr. J. G. Addinell attends to debts, and 
will continue the business. 

ELRCTRO- MEDICAL SuPPLY Co., Lrp.—This company is winding 
up voluntarily, with Mr. H. C. Howard, 704, Basinghall Street, E.C., 
a liquidator. 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—The T.C. has applied to the 
L.G.B. for a loan of £17,000 for E.L. purposes. 


Beverley,—The T.C. has decided to negotiate with 
Messrs. J. and J. S. Enright for the sale or transfer of the E. L. 
Order, 1901, for £250. 


Birmingham.—It has been decided that the formal 
opening of the electric power station in Summer Lane shall take 
place on September 26th. The ceremony will be performed by the 
Lord Mayor. 


Brandon.—The erection of the power station for the 
electric lighting of the Brandon Colliery and district is now pro- 
ceeding. The U.D.C. has decided to advertise for tendera for the 


laying of the mains. 


Canada.—TRAII.— The electric light plant of the Con- 
solidated Mining and Smelting Co. was burned to the ground 
recently, and the building and the plant destroyed. The monetary 
loss is about 816,000, which is fully covered by insurance. 


Cleckheaton.— The annual report on the electricity 
undertaking shows а loss of £95 on the year's working. 


Continental Notes.— ITALY. — The authorities of the 
Belluno province have lately granted a concession for a plant to be 
put down to utilise the water power of the River Ardo for lighting 
and power purposes in the district. 

AusTRIA-Huncary.—The British Consul at Fiume, in a recent 
report, states that the municipality has under consideration a 
scheme for the erection of a large electrical plant for the supply of 
electricity for industrial and domestic purposes at a small cost to 
customers. Water power will supply something like 10,000 H. P. 
for the purpose at a cost of about £40,000 to £50,000, and the work 


is to be carried out within the next two years. 


Perranporth.— At the Alfred Mines, Perranporth, 
an experiment in applying electric power to the driving of a 
Cornish pump is to be carried out. The Cornish pump is a pro- 
minent feature in mining work throughout the county, and the 
successful result anticipated should do much to encourage the more 
general adoption of electric power in the tin mining industry. The 
pump now being erected at Perranporth will have an extra large 
angle bob, giving an 8-ft. stroke, the barrel being 12 in. in dia- 
meter. The pump rod consists of 10-in. or 12-in. square pine logs 
braced together, balanced by a counterweight on the angle bob. 
The electric motor is of 35 н.р., and is being supplied by the Brush 
Electrical Engineering Co.; it will drive through slow motion 
worm gear and crank-wheel, the latter being linked to the angle 
bob by a sweep rod. Special starting and controlling gear is pro- 
vided, so that the pump may be run at any speed from 6 to 12 
strokes per minute. ` 


Gravesend, — The Electricity Committee has recommended 
the T.C. to supply energy to outside arc lamps at 3d. per unit, and 
to supply to consumers lamps, brackets and carbons, and to maintain 
‘the lamps for an additional 1d. per unit. 


Hemel Hempstead.—Three companies having inti- 


mated their intention of applying for prov. orders for E.L., the 


T.C. has decided to give each formal notice of objection. 


Hove.— The statement of accounts of the Corporation 
E. L. undertaking for Aldrington for the year ended March 3186, 
1906, shows that the expenditure’ on capital account during the 
year was £3,327, and the total capital expenditure since January, 
1904, was £7,103. ‘The total revenue was £227. The purchase 
of electricity in bulk cost £89, and the management expenses were 
£57, leaving a gross profit of £80, 


King's Lynn.—The balance-sheet for the year ended 
March 31st shows a profit of £535, after paying £1,273 interest and. 
£1,814 sinking fund. The balance-sheet has been approved an d. 
the profit allocated to the reduction of the suspense account, reducim gz 
it from £1,134 to £598, 
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Launceston (Tasmania).—Below we give details 
showing the result of the working of the City Council’s under- 
taking for the year ended December 31st last, together with com- 
parative figures for the previous twelve months :— 


Year ended December 8lst .. e v 1905 1901 
Total revenue 2; da ә £13,080 £12,292 

„ working costs s ss P 5,614 4,391 
Gross profit A Е is sà 855 7,462 7,901 
Interest charges.. qu Da 21 25 4,973 4,191 
Sinking fand charges .. re a - 1,021 1,531 
Net profit .. is 2 i5 a 1,46 2.179 
Capital expended da da 25 à £155,314 £139,084 
No. of &c.r. lamps connected Бе 12 56,125 44,221 
Units sold .. zu ya BE is 793,306 158,424 
Maximum load recorded ea ae "n 512 kw 513 KW 
Total average price obtained. . E xus 8: d. 8554. 
Motors connected 5% os is 124 — 424 н.р. 80—218 H.I 
Capacity of plant 1,200 KW. 600 км 


During 1905 a complete change-over from single-phase to three- 
phase took place; 58 new transformers and 15 steel and 74 wooden 
poles were erected, apart from renewals during the year. Arms 
were alttred on 225 poles, 50 miles of cable were removed, and 
56 miles erected, and service mains to 1,600 consumers were 
redistributed between the three phases. Considering the diffi- 
culties in maintaining the supply without interruption during the 
entire change of plant and system, the result of the year’s working 
may be said to be very satisfactory. From the balance of net 
profit for 1904 and 1905 (£3,617), £2,087 is placed to reserve, 
bringing the amount standing to the credit of that account up to 
£3,989, and the remainder, £1,560, is carried forward. 
Mr. Wm. Corin is the City electrical engineer. 


Liversedge.—The B. of T. has revoked the 1900 Electric 
Lighting Order. 


London.—BERMONDSEY.— Letters are to be sent by the 
B.C. to the London Electric Supply Corporation and the County 
of London Electric Supply Co. declining various quotations and 
proposals made by these companies in regard to the electricity 
undertaking, and the lighting of the district, but stating that as 
the Council’s business is increasing so rapidly, it is possible that the 
demand upon the plant may become greater than can be coped 
with. In that event the Council may ask for quotations for a 
bulk supply, but until such a coatingency arises, further corres- 
pondence on the subject is not desired. 

Sr. Pancras.—At the last meeting of the Board of Guardians, it 
was reported that the cost of lighting and cooking by gas for the 
year 1901-2 at the North Infirmary, was £756; and by electricity 
in 1904-5, the cost was £700, thus saving on the 12 months, £55. 
The chairman of the Committee stated that the wards and building 
generally were much better lighted and ventilated since electricity 
had been introduced, and a considerable saving had been effected 
in the bill for cleaning and decorating the walls, &c. With gas the 
walls and ceilings got dirty in a few months, whereas now they 
were in as good a condition after as many yeara. The electric light 
was much appreciated by the medical men and the nurses, owing 
to its great convenience and utility. At the South Infirmary the 
cost of lighting by gas for the year 1900 was £484, while the cost 
of electricity and gas together for the year 1905 was £399. At 
this institution, also, considerable saving bad been experienced in 
the cost of cleaning and decorating since the installation of electric 
light. It was resolved to forward a copy of the foregoing report to 
the L.G.B. in connection with an application that gas be replaced 
by electricity throughout the buildings under the control of the 
Guardians. 


PoPLAEB.— In regard to the now famous inquiry into the adminis- 
tration of the Poor Law by the guardians, Mr. Robb, in conducting 
the case of the Poplar Municipal Alliance, stated at a recent hearing 
that he had received a return of the cost of the E. L. installation. 
Including repairs and renewals, but excluding coal and depreciation, 
the installation cost £3,294 a year. Опе could light a town with а 
population of 20,000 for that cost. He was chairman of a successful 
electric light company in the country, and his experience was that 
many towns could be lighted at the cost of the upkeep of the 
installation at Poplar Workhouse." 

The Inspector said he would postpone the matter until he had 
seen how the figures quoted by Mr. Robb had been obtained. 

STOKE NewiNGTON.—Application is to be made by the B.C. to 
the L.C.C. for sanction to borrow £5,000 for the extension of 
mains 


L.C.C.—In reporting upon its Bill, thrown out by the Select 


Committee of the House of Commons, the Highways Committee 


points out that the Select Committee is unanimously of opinion 
tbat the best means of providing for the supply of electrical energy 
in bulk, and for power and motive purposes, i8 by one large and 
inclusive scheme, extending not only over the entire county of 
London, but also to adjoining boroughs and districts, and that the 
Council should be the central authority for the purpose of carrying 
out such & scheme. The Committee is giving careful consideration 
to the report of the Select Committee, and also to the report made 
to that Committee by the B. of T. Having regard to the terms of 
these reports, it is of opinion that the Council should lose no time 
in preparing а scheme to be laid before Parliament dealing with 
the supply of electricity in bulk in London and the surrounding 

Last Tuesday the Council considered this report by the 
Highways Committee in regard to the supply of electricity in 
bulk. The Committee recommended (1) that the standing 
orders should be suspended so as to allow of the submission of a 
recommendation after the summer vacation to promote a Bill in 


Parliament, and (2) that the Committee should be authorised to 
take such action as was necessary in order that a scheme might be 
submitted. After a long discussion, the first recommendation was 
carried by 75 votes to 33. An amendment to the second recom- 
mendation was rejected by 67 votes to 32, and the proposal of the 
Committee was then adopted. 

MARYLEBONE.— Following its decision to light Oxford Street 
by electricity, the E.L. Committee has decided to erect 30 
pillars with double and single lights at an estimated cost of £3,000 
to £4,000. 

FurLHaM.—The Establishment Committee of the Borough Council 
reports that the introduction of arc lamps into the Public Baths has 
resulted in a saving of no less than 30 per cent. in the lighting bill. 
The cost of installing the arc lamps will be practically saved during 
the first year of their use. Cables are to be extended, at an esti- 
mated cost of £196, to meet & very much increased demand from 
the London and District Motor- Bus Co. for energy for power 
and lighting. 

IsLINGTON.—In August, 1905, it was resolved that all consumers 
of electricity for lighting purposes to the extent of 200,000 units 
per annum should be charged at the reduced rate of 3d. per unit. 
The Lighting Committee has now provisionally decided that this 
reduced rate shall apply to consumers of electricity for lighting 
purposes to the extent of 50,000 units per annum. 


Mexborough.—The result of the past year’s working of 
the U.D.C. electricity undertaking is as follows. We give the 
figures for the previous year, with which a comparison can be 
made: : 


For the year ended March 31st - .. 1906 1905 

Total revenue ni B 5% .. £3,200 £3,028 
Total working costs s i ба 1,210 1,319 
Gross profit sie "m ee eo ee 1,900 1,709 
Interest charges, Kc... iis id T 665 НД) 
Sinking fund v " a pd s 652 070 
Depreciation (loss on scrapped plant) МА — 675 
Net profit .. a T А a 673 net loss 226 
Capital expended .. £18,936 £14,572 
Units sold .. bs A n: ks . 271,402 274.946 
Average price obtained ae v as 2:90d. 2:64d. 
Maximum load recorded oe oe .. 175 кж. 170 kw. 


Musselburgh.—An agreement has been entered into 
between the Council and the Musselburgh Gas Light Co. to have 
gas only for public lighting purposes where electric light is not at 
present in use, with the exception of the car route between Ship 
Inn and Magdalene Bridge.  'The agreement holds good till 
December, 1909. 


Ossett.—Respecting the recent inquiry into the appli- 
cation of the T.C. for & loan of £3,500 for E.L. purposes, the 
L.G.B. has written stating that it finds there is no evidence of a 
real demand for electricity, and as the carrying out of the scheme 
would probably entail a considerable 1088 for some years, it could 
not grant the application without communicating with the B. of Т. 
As a result of this step the L.G.B. declined further to consider the 
application at present. The B. of T. has intimated that before 
the revocation of the E.L. order was finally decided upon, the 
L.G.B. would be communicated with. 


Provisional Orders.—A pplication is to be made for 
E.L. powers for the following districts as under, and the local 
authorities have been notified by the applicants:— 


BEvERLEY.— Messrs. Foote & Milne. е 

HakPENDEN.—The North Metropolitan E.P.D. Co. 

Hakwich.—Messrs. Foote & Milne, and Mr. F. J. Warden-Stevens. 

Hixprry.— The Lancashire Electric Power Co. The U. D.C. has decided to 
oppose the application. 

Нохітом. — The Western Electricity Corporation. 

PooLE.— Messrs. Foote & Milne. he 'T.C. has resolved to inform Messrs. 
кое & Milne that the Poole Electricity Supply Со, already possesses an 
order. 

REIGArE.— The Mutual Electricity Supply Co. 

Sr. MELLon’s.—The Rhymney Valley and General Electric Supply Co. 

n Mutual Electricity Supply Co., and Messrs. Johnson and 

illips. 

YEovin.—The Mutual Electricity Supply Co., and The Yeovil Electric 
Supply Co. 

CastTLeForp.—The Electrical Distribution Co. of Yorkshire, and the Mutual 
Electricity Supply Co. The U.D.C. has decided to discuss the proposals 
of the first-named company with its representatives, 

Loveuton.—The Mutual Electricity Supply Co. The Council does not con- 
sent to the application. 

ScuntTHORPE.-—~The Mutual Electricity Supply Co. 

SHEPTON MALLET.—The New Rock Coal Co. 

SWaANAGE.—Messrs. Foote & Milne. The Poole 
already possesses an order for the district. 

WoonproBp.- The National Provincial Electricity Supply Co.; the Mutual 
Electricity Supply Co., and Messrs. Foote & Milne. 


Electricity Supply Co. 


Redditch.—Protection clauses having been conceded by 
the promoters of the Shropshire, Staffordshire and Worcestershire 
Electric Power Bill the U.D.C. has decided to abandon its 


opposition. 
Rhyl.—4As the working of the U. D. C. electricity under- 


taking steadily results in a loss, which now appears to increase, a 
special Committee has recommended that & firm of consulting 


: engineers be asked to report upon the concern for a fee of £50 


and out-of-pocket expenses. 


South Africa.— EAST Lonpon.—The City electrical 
engineer of Cape Town, and the Town electrical engineer of Durban 
(who were appointed by the Town Council of East London as 
experts in connection with the reorganisation of the generating 


е 
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system for the electric light and tramways), having both approved 
of the scheme proposed by Mr. J. Mordey Lambe, the Council's 
electrical engineer, a town's meeting was held on June 7th for the 
purpose of sanctioning the expenditure of £50,000 in connection 
with the scheme. Considerable opposition was manifested at the 
meeting, however, and the voting on either side was about equal. 
A poll was then demanded by the opposing party, and will be held 
in due course. It is understood that a new scheme will go through 
in some form, the only question being as to whether a completely 
new station will be equipped, or the new generating station of the 
Harbour Board be taken over by the Council. The latter station, 
however, being on the opposite side of the Buffalo River to the 
town, presents certain difficulties in regard to laying cables under 
the river. Е 

Some correspondence has passed between the Harbour Board and 
the Council, and the former has stated that the Government would 
probably object to the Board's selling energy to the town, and that 
dual control of the power station is inadvisable. The Board offers, 
however, to sell the building outright with fittings and machinery 
for £30,000, the T.C. to meet the Board’s requirements in the 
matter of energy, and to agree to certain exchanges of land. А 
joint meeting is to be held to discuss the matter. | 

САРЕ Town.—Electrical energy for power purposes is now being 
supplied by the T.C. at 3d. per unit, irrespective of the time of 
day during which supply is taken. Connections to mains are to be 
made free of cost to consumers up to a distance of 100 ft., including 
fixing of meters. | 

DuRBaNn.—In regard to the paragraph “Section No. 4” in our 
last issue on new plant for the Natal Government Railways, 
Messrs. Bruce Peebles inform us that the machines referred to as 
motor-generators, are Pecbles motor-converters constructed under 
the Bragstad-La Cour patents. 


Sunderland.—At the meeting of the T. C. on the 11th 
inst., the Electricity and Lighting Committee recommended that 
a waste saving machine be obtained at a cost of £35; that a local 
electrical exhibition be held in the Town Hall, the cost not to 
exceed £100; that the following extra machinery be obtained ata 
total estimated cost of £6,600, and that the Finance Committee be 
requested to memorialise the L.G.B. for sanction to borrow such 
amount, viz. :— For rth motor generator and requisite switchgear at 
Messrs. Lairg's sub-station; motor-generator and switchgear at 
Monkwearmouth sub-station ; pump for deep well at Hylton Road 
station; water-softener at Hylton Road station; induced draught 
fan at Hylton Road station. The report was adopted. 


Surbiton.— The electric lighting accounts for the year 
sbow a deficit of £741. 


Truro.—No fewer than five companies have informed the 
T.C. of their intention to apply for prov. orders for E.L., and the 
whole of the applications have been referred to the E.L. 
Committee. 


Walthamstow.— During the further hearing of the 
inquiry by Mr. H. R. Hooper into an application by the U.D.C. to 
borrow moneys for E. L. purposes, it was elicited that а sum of 
£1,110 had been expended on motors for hiring out purposes, with- 
out sanction from the L.G.B. It appears that, under the E.L. Act, 
1882, the Council has no powers to let out motors on hire. It 
expended the above sum, and then asked the L.G.B. for sanction to 
a loan of £3,000 for the provision of such motors. The Board 
refused to sanction it. To get over the difficulty, the Council 
debited it to a loan of £5,000 received for free wiring. In regard 
to the neglected condition of the station, the Inspector said that 
there was a great deal of work to be done, and the Council must not 
look for profits, but must put its station into & sound condition. 
Mr. Spurr, the engineer, has a very up-hill job." The clerk said, 
in regard to this, that the Committee had a scheme, provisionally, 
for putting in new plant at а cost of about £16,765. Mr. Hooper 
asked the result of the working of the tramways, from the date of 
opening, June 3rd, 1905, to March this year, and a member replied 
that there was a deficit of £5,300. It appears the accounts show a 
full year’s expenditure and only nine months’ receipts. The Council 
ran 30 cars two months for the purpose of training the men, it was 
stated, in reply to a question put by the Inspector. One member, 
however, informed Mr. Hooper that it “is only done to deceive 


you." For this brief note we are indebted to the Leyton District 
Times. 


Wellingborough.—The R.D.C. has consented to the use 


of overhead wires for the E.L. and traction scheme for the district. 


Whitstable,.—The U.D.C. has decided to support n 


private company’s application for a prov. order for E.L. 


Worsley.—The U.D.C. has asked the Lancashire Electric 
Power Co. upon what terms it would be prepared to take over the 
E.L. order, or, in tbe alternative, to supply energy in bulk. 


Woolwich. — The B.C. on July 12th decided to 


appoint an expert to investigate and report upon the electricity 
undertaking, 


Yarmouth.—The T.C. has decided to allow consumers 
of 10,000 units a special discount of 10 per cent. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The Corporation tramways accounte for the 
year ended May 31st last have just been issued, together with a 
report by Mr. R. 8. Pilcher, the general manager. The total receipts 
forthe year amounted to £69,655, an increase of £168 as compared 
with the previous year. The total receipts per car-mile showed an 
increase from 10`464. in 1905 to 10:95d. in 1906. The total working 
expenses for the year were £40,684, a decrease of £1,708. For 
traction purposes 2,019,515 units were used, an increase of 4,516 units 
over last year. The units used per car-mile were 1,306 compared 
with 1,246, an increase of 5 per cent., the total value of the increase 
being £467. The number of top-deck covered cars in use was 27, 
an increase of four during the year. During the past ycar the 
Tramways Committee sanctioned the building of six top-deck 
covers, and when they are finished the number of top-deck covered 
cars will be 29 out of a total of 69 cars. Much of the increase in 
the units consumed per car-mile, it is explained, is due to the extia 
weight and resistance to wind pressure of top-deck covered cars. 
The gross profit was £29,823. After appropriating for payment of 
interest on borrowed money, £11,061 ; for sinking fund, £3,134; for 
depreciation, £3,077; and for preliminary and Parliamentary 
expenses, £889 ; there was а net profit to put to renewal account 
of £11,662, as against £9,432 last year. The total car-mileagc was 
1,546,015; the income per car-mile, 10°95d. ; the working expenses 
per car-mile, 6:32d ; the length of the route is 14 miles 3 furlongs ; 
and the length of the track 27 miles 5 furlongs. : 


-Bournemouth,—Although the Т.С.С. was the first 
authority to recommend the adoption of the conduit system of 
electric tramways, the system was first worked in Bournemouth, by 
the Corporation, and it is of interest to note that a deputation from 
the L.C.C. recently visited Bournemouth for the purpose of 
inspecting the tramways. The deputation consisted of Mr. M. 
Fitzmaurice, chief engineer; Mr. A. L. C. Fell, chief officer; 
Capt. Amphill, chairman of the Highways Committee; Mr. W. 
Brown, vice-chairman of tbe Highways Committee; and Mr. 
Connett, chief engineer of Messrs. J. G. White & Co. (contractors 
for the Bournemouth Corporation electric tramways). Thcy were 
piloted over the tramways in the saloon car by Mr. H. G. Andrews, 
the assistant electrical engincer tothe Bournemouth Corporation, 
accompanied by Mr. F. W. Lacey, the borough surveyor. The 
deputation was more particularly interested in the working of thc 
points on the new '' cross-over” on the side-slot conduit system in 
the Square. This is the invention of Mr. Connett, and has been 
tried for the first time in England by the Bournemouth Corporation, 
and, so far, has been worked with success. This cross-over is 
unique in that it is worked by points, which have been introduced 
for the first time on the side-elot conduit system. With this new 
arrangement it is possible to have аз many as six or eight cars in 
readiness in the Square to cope with any extra traffic. The improve- 
ment also enables а breakdown or jamming of the plough to be 
dealt with more expeditiously, as a disabled car can be run on to 
the cross-over, and an interruption of the ordinary traffic pre- 
vented. Tne section was laid by Mesers. J. G, White & Co., under 
the direction of two of their engincers, Mr. Butler and Mr. 
Paddirgton. The deputation also inspected the generating station 
and central car depót, and visited Tuckton Bridge, which crosses 
the River Stour, and is constructed of ferro-concretc, with 
ornamental ironwork. 


Canada.—It is stated that the Canadian Central Electric 
Railway Co, which is about to be floated, proposes to construct a 
railway 670 miles long from Montreal through Ottawa to Orillia, 
with a branch to Toronto, and on to London, St. Thomas and Port 
Stanley. 


Continental Notes.—GeErMany.—The West German 
Railway Co. is preparing plans in respect of a projected light elec- 
tric railway between Salingen and Brug. 

ITaLy.—An accident occurred last Sunday on the Rome-Frascati 
line. It appears that а car ran away on an inclire and collided 
with another coming in the opposite direction. "lhirty-five people 
were injured, and the Tribune correspondent says that one has since 
succumbed. 

The State Railways Administration is considering alternative 
proposals for the electrification of the Giovi railway. 

A conference held at Palestrina with reference to the proposed 
Rome- Palestrina-Frosinone electric tramway has given its support 
to the scheme, which, it is hoped, will be carried out soon. 

A local Committee has been formed with a view to the construc- 
tion of an electric tramway between Pescia, Fucecchio, Valdarno 
and Ponte Buggianese.— Board of Trade Journal. 


Darlington.—Some time ago, in what has turned out 
& vain attempt to bring revenue up to expenditure on the municipal 
tramways, the Corporation, by the casting vote of the then Mayor, 
brought into operation a system of 4d. stages. So unsatisfactory 
has this proved, that demands have been made in the T.C. for a 
complete revision of the fares, with the object of returning to 1d. 
rates, and at last Friday's meeting of the Tramways Committee 
two reports were presented by the general manager. In the first 
he deals with the extension of the service to Haughton-le-Skerne, 
which, under the terms of the B. of T. order, must be made 
within the next few months unless an extension of time is obtained, 
and after giving figures of probable traffic, he says, it is evident 
that any extension of the system would increase the loss on the 
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undertaking." The other rt had reference to a suggestion that 
there should be '* half fares for school children," and on this matter 
he expressed the opinion that it was improbable that the adoption 
of such a system would be to the advantage of the Light Railways 
ent. Statistics have been prepared on the 2d. fares ques- 
tion, which show that had 1d. fares been adhered to—though nearly 
430,000 more passengers were carried than was likely at 1d. a head 
—the loss on last year's working would have been reduced by £665, 
or nearly 1d. in the £ on the rates. 
The statement of accounts for the year ended March 31st shows 
a net loss of £1,031. 


Dewsbury-Ossett.—At a conference recently between 
Dewsbury and Ossett T.C.'s and the Soothill Nether U.D.C., it was 
decided that the National Electric Construction Co. should con- 
кэе and work the proposed tramways between Dewsbury and 

ett. 


East London Railway.—The report of this railway 
for the past half-year says: —“ Passenger traffic continues to be 
adversely affected, owing partly to the withdrawal of the Metro- 
politan District Co.'s trains, and partly to the severe competition 
of the London County Council tramway services vid New Cross to 

Westminster and Blackfriars at low fares.” 


Gainsborough.—The Light Railway Commissioners on 
July 12th refused the application of the promoters of the light 
railway scheme from the Great Northern station to Walkerith for 
an order to construct tramways for a distance of 4 miles 1 furlong. 
The local authorities opposed the application. 


Glasgow.—The tramway extension from the present 
terminus at Possilpark to Lambhill was to be opened for traffic on 
the 11th inst. The distance is a little over one mile. 


Halifax.—The Halifax Coroner, on the 11th inst., 
conducted an inquiry into the death of the two men killed in the 
tramway disaster on the lst inst. 

Evidence showed that the rails were greasy, as the result of & 
slight shower. Neither the driver nor the conductor, however, 
claimed that worse conditions prevailed than had been experienced 
on previous occasions. 

The brakes, after the accident, were found tightly pressed to the 
wheels, but in thorough working order. To confirm this, the car 
had been twice, since the disaster, driven down a steeper incline — 
that of Salterhebble Hill, at what was estimated to be a speed of 
20 miles an hour, the occupants on the first occasion including 
the chairman of the Tramways Committee, and on the other the 
tramways manager (Mr. F. Spencer) Mr. J. C. Couper (traffic 
superintendent), and Lieut.-Col. Druitt (B. of T. Inspector). In 
m instance the car was readily pulled up by means of the 
brakes. 

Mr. John Waugh, engincer, of Bradford, and the tramways 
manager, expressed the view that when the wheels of the car began 
to skid the driver should have released the brakes and reapplied 
them. He appeared, however, to have screwed them tighter, 
thereby completely locking them. The two witnesses were agreed 
that, had the wheels beon free, the car would have rounded the 
curve on to the North Bridge in safety. 

Mr. Waugh said he considered that the Halifax electric brake 
was better than the magnetic brake in nse in Huddersfield. 

Theodore Chadwick, the driver, in his evidence, claimed that he 
did release the brakes when skidding occurred. It was suggested 
to him, in cross-examination, that the state of the brakes after the 
accident negatived that. The explanation he gave in reply was 
that, as the car was going over, he had to clutch at the hand brake 
in order to save himself, and probably brought about the locking in 
that way. 

The jury returned the simple verdict ‘ Accidental death,” 
without rider or recommendation.—Lecds Mercury. 


Harlesden.— The cars for the Harlesden section of the 
Middlesex Electric Tramways have been delivered, and the line 
will probably be open by the end of the month. 


Huddersfield.—The working of the Honley section of 
the Corporation tramways shows an estimated net surplus of about 
£1,000 for the past year. 


Jarrow-on-Tyne.—The B. of T. recently informed the T.C. 
that no formal application had been received for powers to abandon 
the Albert Road section of the electric tramways being constructed 
in the borough. With the communication was the copy of a letter 
from the promotera of the Jarrow and South Shields light railways 
to the B. of T. It stated that about one-third of the track had 
been laid, the overhead work was well in hand, the double-deck 
cars had been ordered, and it was expected that the line would be 
ready for working by the end of August. In due course it was 
again proposed to apply to the B. of T. for the abandonment of the 
Albert Road section and the junctions therewith. It had already 
been made perfectly clear to the Corporation of Jarrow that the 
B.E.T. Co. could not proceed with the works unless they were 
allowed to eliminate this section. The reasons for this had been 
stated oefore, and were briefly, that the section could not be 
worked by means of double-deck cars which were essential, except by 
the company incurring considerable expense in lowering the road 
under the railway bridge—an a that was not warranted now 
that the Jarrow and South Shields light railways were to be worked 


ав а separate undertaking, and not, as was contemplated at the time of 
their promotion, in conjunction with the tramways in South Shields, 
and as a throvgh route to Gateshead to be worked in connection 
with the Gateshead tramways. The route was not now practicable 
in consequence of the Parliamentary decisions which had been made 
in connection with tramways crossing railways on the same level, and 
also by reason of the municipalisation of the South Shields 
tramways. Therefore the whole reason for the Albert Road section 
had disappeared, and the commercial value of the Jarrow and 
South Shields light railways had been seriously affected, and the 
construction of the light railways, even without the Albert Road 
section, was highly speculative. In order to show the company’s 
bona fides in the matter, they were proceeding with the reduced 
scheme so as to provide travelling facilities between Jarrow 
and South Shields, but they would not be justitied in going on 
with these works if the construction of the Albert Road section, 
which was not now needed, were insisted upon. It was moved that 
the B. of T. be asked not to sanction the running of the cars unless 
the Albert Road section were included. The Mayor (Mr. Malcolm 
Dillon) thought such a resolution would be ineffective. When he 
and the town clerk attended at the B. of T. they were informed 
that the Corporation could not compel the company to go on with 
the Albert Road route, and as to preventing the company running 
on the other part of the route because of the non-completion of 
the former section, the Board said there was no precedent for pro- 
hibiting the use of No. 1 section. After some further discussion 
the motion was adopted. 


Lastingham and Rosedale.—The Light Railway Со. 


has asked the B. of T. to grant another year's extension of time 
for carrying out the Light Railways Order, 1903. 


Leyton.—The Electric Light Committee is considering 
the question of running powers for its new electric trams over the 
West Ham and Walthamstow tramways. 


London.—PappriNGTON.—The General Purposes Com- 
mittee of the B.C. does not approve of the proposal that the L.C.C. 
should seek Parliamentary powers to run motor-omnibuses as 
feeders to its tramway system generally. 

BaATTEBSEA.— Tradesmen in the district have decided to forward 
to the L.C.C. a protest against the obstruction to business by delay 
in the electrification works on the tramways. "They point out that 
the work has been in operation six months, and add that some busi- 
ness have been ruined because of the delay. 

SPEED Fines.—At Tower Bridge Court on Saturday last several 
drivers of motor-omnibuses and electric tramcars were summoned, 
before Mr. Rose, by the police for driving at excessive speed in 
Waterloo Road. Two constables in the L Division bave been 
provided with stop watches, aud a furlong in Waterloo Road has 
been measured. The result was that the defendants were detected 
travelling at a speed of between 15 and 16 miles an hour, when 
only 8 miles was tbe limit allowed. In imposing penalties of 
8s. and 2s. costs, the magistrate remarked that he did not 
fix such large penalties as were general imposed upon the 
owners of motor-cars who were summoned for driving at excessive 
speed, because the defendants were poor men. If the offence 
was repeated the penalties would be largely increased. 

L.C.C.—An expenditure of over £20,000 is recommended in 
connection with the construction of tramways between Ham- 
mersmith and Putney. 

On Sunday night a Council tramcar ran into a motor-omnibus 
near the junction of St. George's and Westminster Bridge roads. 
Passengers on the 'bus were more or less injured and suffered 
from shock. 

According to the daily Press, another collision took place near 
the same place on the same day between two tramcars. "The front 
part of one was considerably damaged, and the line was blocked for 
nearly two hours. 

The Royal Assent has been given to the L.C.C. Tramways and 
Improvements Bill, which includes the scheme for the construction 
of tramways over Westminster Bridge and along the Embankment 
to meet the proposed tramway over the widened Blackfriars Bridge. 
The City Corporation proposes to widen Blackfriars Bridge at its 
own expense. 

A statement, remarkable in more ways than one, of the financial 
results of the working of the L.C.C. tramway system was issued last 
week. The following table is given, showing the '' profits" on the 
southern tramways since their purchase by the L.C.C. :— 


Charges 
Surplus on against 
working. surplus. Balance. 
January lst to March 31st, 1899.. £14,968 £11,885 £3,078 surplus 
1899-1900 M x m zu 97,940 46,166 51.774 „ 
1900-1901 "s 75,680 61,355 14,8325 „, 
1901-1902 65,234 56.172 9.062 „, 
1902-1903 62,455 64,706 2,251 deflciency 
1903-1904 97,349 105,633 8,284 " 
1904-1905 m Y - 206,750 199,725 7,065 surplus 
1905-1906 (partly estimated) .. 918,000 214,000 4, và 
1906-1907 (estimated) ee . 298,000 246,900 51,100 „ 


It will be noticed that the profits continuously diminished from 
1899-1900 to 1903-4, and have remained practically nil ever since 
—for the depreciation and reserve allowance admitted by the 
L.C.C. to be necessary has not been set aside; had it been paid, 
the last two surpluses shown would have been more than 
swallowed up. The estimate for the profits for the current year is 
interesting. 

The total outlay incurred or in prospect is £11,000,000; of this 
44, 800, 000 has been spent, and 4600,000 repaid. From the 
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northern system, leased to a company, the L.C.C. received in all 
£314,337; from the southern system £84,348 up to March last. 
The net surplus, after making necessary deductions, was £320.581, 
of which £293,592 was applied to the relief of rates. It will be 
observed that practically the whole of the real profit has been 
derived from the lease of the northern system. 

A further table compares the L.C.C. southern tramways with the 
London United Tramways and the Central London Railway. The 
last-mentioned comparison is absurd, for the railway and the tram- 

L.C.C. Southern London United 
Tramways. Tramways Co, 
Year to Mar. 31, Year 1 81, 


de 


Capital expended  .. at T oe £2,623,692 £2,905,095 
Profit on working E s s 4203, 519 £120,874 
Percentage of profit to ар! ехрепаеа 7:6 per cent. 4°1 per cent. 
Ainount of reserve and depreciation 

funds e "E ©з ae ss £66,600 £5,000 
Suspense accounts included in assets .. £24,510 — 
Number of passengers carried 48,126,727 


164,818,560 
Average fare per passenger ‘97d. 
way have no features in common. As for the comparison with the 
L.U.T., which we reprint, we may point out that the percentage 
profit claimed for the L.C.C. tramways is nearly twice that of the 
company, a striking refutation of the charge of greed invariably 
brought against private enterprise. Working in a far less favour- 
able district, the company carries less than one-third of the traffic 
obtained in South London; but as the company is obliged to put 
down the actual capital expended, including that outlaid on the 
street improvements forced upon it by the local authorities, its 
capital account is greater than that of the Council, which charges 
huge sums in respect of similar improvements to other accounts, 
The comparison is, therefore, fallacious. 


Maidstone.—The Electricity and Light Railways Com- 
mittee has decided to recommend the T.C. to adopt the Mill 
Street, Knightrider Street and Upper Stone Street route for the 
extension of the tramway system, in preference to the Gabriel's 
Hill and Lower Stone Street route, on the question of expense. 
The probable gross cost of the latter route is given at from £13,000 
to £14,000, of which some £2,000 would be regained, it is estimated, 
by the re-sale of properties purchased by the Corporation in the first 
instance. It is possible, however, that these figures will undergo 
some reduction. 


Manchester.—On the 16th inst. Mr. G. R. Askwith, of 
the B. of T., conducted an arbitration at the Town Hall into an 
application of the Manchester tramway men for improved con- 
ditions of service. The principal point related to the question of 
Sunday pay. The case of the men was put forward by Mr. G. T. 
Jackson, the‘ secretary of the Tramway Men's Union; and Mr. 
McElroy, the general manager, gave evidence on behalf of the 
Committee. The proceedings were conducted in private. 


Ramsbottom.— The U.D.C. has decided to apply to the 
B. of T. for an extension of time for carrying out the Tramways 
Order, 1903. 


Sleaford.—The Light Railway Commissioners on Friday 
decided to grant the application made by Messrs. A. L. Jessopp and 
S. V. Hotchkin for an order to construct & light railway from 
Sleaford to Kirkstead. The line will be 15 miles long. 


Swindon.—At the inquiry into the recent accident at 
Swindon, Mr. J. G. Griffin, in giving evidence, said three cars of the 
type similar to the one which met with the accident were made by the 
Brush Co. The brakes of the first seven cars were of the Westing- 
house magnetic type. The specified weight which the cars 
of the last pattern were supposed to carry was about 4 tons. 
The week before the accident No. 11 car was tested with a 
load of 54 tons and six passengers. It stood the test, and 
there was a good deal of brake-power to spare. That test 
was taken on the most severe gradient between Prospect and the 
bottom of Victoria Road. The total weight of the car, unloaded, 
was about 9} tons. The worst gradient in the town was 1 in 14. 
The specifications of the cars stipulated: that they should be held 
up on a gradient of 1 in 11 by both hand and magnetic brakes. 
He did not think the car had skidded down the hill. He con- 
sidered the hand-brake would have been sufficient if worked pro- 
` perly. Mr. Griffin did not agree with Lyons, the driver, that the 
magnetic brake had gone wrong. He was certain the magnetic 
brake was in working order when coming down the hill. 

Mr. T. Medcalf, traffic manager, said that he gave instruc- 
tions to the fitter to adjust the brakes of the car, if necessary, before 
it descended the hill. 

Mr. Ernest Lacey, consulting electrical engineer to the Corpora- 
tion, gave it as hia opinion that the overturning of the car was not 
due to the number of passengers upon it, but to the speed at which 
it took the curve. 

Mr. Augustus Trube, of Manchester, manager of the tramcar 
department of the Westinghouse Brake Co., explained the working 
of the brakes. The result of his examination was that, owing to an 
excess of clearance between the brake blocks and the rocking lever, 
the brake would not respond to the driver's application of the 
magnetic brake. He considered Driver Lyons's belief that the 
brake blocks failed to act an error of judgment. : 

After deliberatiug for three hours, the jury brought in a verdict 
of ‘Accidental death." They added a rider exonerating Driver 
Lyons from all blame, and said Mr. Griffin was lacking in judgment 
in not sending the car to the shed. They considered that the 
brakes were not in perfect working condition when the car left the 
top of the hill, and that there had been general slackness on the 
part of the Tramway Committee and Corporation officials in not 
enforcing their by-laws, v $ ME 


1:4"d. approx. 


Swinton and Pendlebury.— The U.D.C. has applied 
to the B. of T. fora loan of £24,317 for the purchase of the 
Pendleton tramway depót, which will be repaid by Salford T.C., 
which has leased the undertaking. 


Yardley.—The U.D.C. has abandoned the negotiations 
for the purchase of that part of the undertaking of the City of 
Birmingham Tramways Co. which is in its district. The Council 
offered to give £50,000, but the company refused to accept anything 
lower than £80,000. | 


TELEGRAPH and TELEPHONE NOTES. 


Empire Cahles.—At the recent congress of Chambers of 
Commerce of the Empire, a resolution was passed in favour of the 
dissemination of news to and from all parts of the British Empire 
through entirely Imperial channels. It was also resolved that 
the Imperial Government should be asked to assist the Colonies in 
providing an All-British and reliable means of cable communication 
with and between the West Indian Colonies. 


South Africa.—The Durban T.C., with a view to popu- 
larising the telephone, has decided to circularise all private 
residents, to ascertain how many would be connected if a charge of 
£5 per annum, plus 1d. per call, were adopted. | | 


Telegraphic Interruptions and Repairs :— 


Trini 
Dominica-Martinique .. T ee ee 
St. Lucia-Martinique .. - ee T 
Reissa-Issa (Yemen) Camaran ee 
Cayenne-Pinheiro 58 oe 
Port Arthar-Chifu (Closed) as 
Tarifa-Tangier .. К ss 
Garachico (Tenerif)-Santa Cruz 
LANDLINES, 
Puerto-Barrios .. га 
Bachkale-Deliman 
Trebizonde-Batoum 
Bagdad-Bassorah.. 


ee ee ae eb July 15, 1906 ae 
ee oe P .. July 17, 1906.. 


United States.— Extensive experiments оп the use of 
telephonic communication with moving trains are being made at 
Chicago in connection with the electric block signalling systems. 

From the Ist inst. rates for calls from public stations in New 
York have been reduced, and a zone system of charging put in force, 
three zones having been mapped out. 


Wireless Telegraphy.— Communication has been 
established by the Marconi Co. between Queenscliff (Victoria) and 
Devonport (Tasmania). 

The Lodge-Muirhead installation erected at Heysham Harbour 
by the Midland Railway Co. has been successfully used for com- 
municating continuously with the turbine steamer Londonderry, 
plying between Heysham and Belfast. 

A return has been issued as a Parliamentary paper [197], detail- 
ing applications for licences under the Wireless Telegraphy Act, 
1904, showing how each application has been dealt with, and 
statistics of messages to and from ships at sea, exchanged between 
the Post Office and the Marconi Co. during the quarters from 
January, 1905, to March, 1906. The total number of applications 
under the heads commercial, private, and experimental, is 130. 
Of these, six applications are still under consideration, 14 have not 
been proceeded with, and six have been refused. The Post Office 
revenue in respect of messages to ships, through its agreement 
with the Marconi Co., for the last quarter was £4 12s. 64d.; for 
messages received from ships £104 14s. 4d. During this quarter 
128 messages have been sent and 2,452 received.— The Times. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,— According to the Australian Mining Standard 
tenders are invited as below :— 


SovTH AvsTRALIA.—September 19th. Sundry telephone materials. 

New Sortu WaLES.—October 24th. Postmaster-General's department. Five 
sections common battery switchboard and 500 telephones. 

QUEENSLAND.—August 27th. Postmaster-General's department. 214 tons 
copper wire, 200-Ib., H.D.: 4,700 copper tapes for 200-lb. wire; 4,700 copper 
binders for 900-1), wire; 600 McIntyre sleeves; 5,350 insulators, Acme; 2,386 


- bolts for arms. ` 


October 24th. Five sections common battery switchboard and 500 telephones. 


Victonia.—August "th. Postmaster-General’s department. Supply 20,000 
Western Union pattern double-shed single-groove glass insu]ators and 5,000 
double-groove glass insulators. 


Beckenham.—July 231d. Electric wiring of houses for 
the U. D. C. See Official Notices ” July 6th, | 
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Belgium.—July 30th. The Belgian Direction Generale 
des Ponts et Chaussées, 8, Rue de Louvain, Brussels, is inviting 
tenders until the 30th inet. for an installation of electric lighting 
in the Cour d'Appel at the Palais de Justice, Brussels. 


Bolton.— August 9th. Two Lancashire boilers for the 
electricity department. See Official Notices” to-day. 


Darlington.—July 31st. Uniforms for tramway employ¢s. 
See Official Notices” to-day. 


France.—July 27th. The French Post and Telegraph 
authorities are inviting tenders until the 27th inst. for the supply 
of 28 lote of paper-insulated electric cables. Particulars may he 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et des Télégraphes, 103, Ruc de Grenelle, Paris. 


France.—July 27th. The municipal authorities of Lille 
are inviting tenders until the 27th inst. for an installation of elec- 
tric lighting in the Bibliothéque Universitaire. 


Hackney.—July 26th. Arc lamps and arc lamp pillars, 
switch pillars, &c., for the Council. See “Official Notices" June 29th. 


Leeds,—August 15th. Steam and other piping for the 
electricity department. See Official Notices” to-day. 


London.—Ciry.—The City Police Sub-Committee will 
shortly invite tenders for the supply of electric ambulances. 


Newport.— July 27th. Coal and stores for the electricity 
department. 


Rotterdam.—July 26th. The Commercial Intelligence 
Branch of the B. of T. ia informed by the Acting British Consul 
at Rotterdam that tenders are wanted by the Colonial Office at the 
Hague for 8,200 iron telegraph poles (light), and for 700 iron 
telegraph poles (heavy). Particulars can be obtained from Mr. 
M. Nijhoff, the Hague, at a cost of one florin (1s. 8d.) in respect of 
each contract. 


Roumania.— August 3rd. The municipal authorities of 
Roman are inviting tenders until August 3rd for the concession for 
the electric lighting of the town. 


Shanghai.—July 31st. Two 600-Kw. steam turbo- 
dynamos or steam dynamos, condensing plant, motor-generator, 
switchboard, water-tube boilers, &c., for the Municipal Council. See 
Official Notices July 13th. 


Spain.—The municipal authorities of Garganda de Bejar 
(Caceras province) have just invited tenders for the concession for 
the electric lighting of the town during a period of ten years. 


Stoke-upon-Trent.—August 4th. Water-tube boiler 
for the electricity Committee. See '' Officia] Notices” to-day. 


Sunderland.—July 27th. Two 250-Kw. synchronous 
motor-generators, and high and low tension switchgear, for the 
Corporation. See “ Official Notices" July 6th. 

—August let. 


Sutton. The Metropolitan Asylums Board 
is inviting tenders for an electric lighting installation at the Downs 
School, Banstead Road. See “ Official Notices ” to-day. 


Warrington.—July 30th. Telescopic ladder tower, aleo 
overhead wire reel wagon, for the Warrington tramways department. 
See two “ Official Notices July 13th. 


CLOSED. 


Bolton.—The Tramways Committee has accepted the 
tender of the British Thomson-Houston Co. for ten cars. 


Bradiord.—The T.C. has accepted the tender of the 
Bradford Electrical Engineering Co. for the installation of the 
E.L. at the Hanson Secondary Schools. 


Brush Contracts.—The following contracts have been 
obtained by tbe Brush Electrical Engineering Co., Ltd. : — 


For Port Elizabeth.—One 400-kw. turbo-alternator. 

For the Birmingham & Midland Tramways Co.—Three 50-kw. transformers, 
one 5-Kw. transformer. 

For the County of Durham E. P. S. Co.—One 1,000.kw. turbo-alternator. 


Natal.—Messrs. Hubert Davies & Spain, as contractors to 
the Natal Government Railways, have placed with Messrs. Bruce 
Peebles & Co., Ltd., an order for three 300-Kw. motor-converters, 
converting 6, 000 volts, 50-period, three-phase current to 550 volta p.c. 


North Metropolitan Electric Supply Co. — This 
company has placed an order with Messrs. Bruce Peebles & Co., 
Ltd. for a 300-K w. 50-period motor-converter, constructed under 
the Peebles-La Cour patents. This machine will be directly 
connected to the 10,000-volt mains of the North Metropolitan Co. 
without transformers, 


London.—BxrnwoxpsEv.— The B.C. has received the 
following tenders for arc lamp lowering gear:— 


Improved Electric барка Ltd. .. oo 314 
Johnson & Phillips 2 ER (accepted) 451 
Prestwich & Burt E ae s T es 504 
Veritys, Ltd. ss gx ae as MER А 510 
London Electric Firm .. sa ing ae se 525 
Reason Manufacturing Co... T x - 550 
Gilbert Are Lamp Co. . js oe vs T SRE 
Marples, Leach € Co. s ae 6141 
North-Western Electric Appliances ¢ Co. ae ә 646 
General Electric Co. .. se T 6060 
Gilbert Are Lamp Co.. "m р oe as 727 
Crompton & Со, .. čs 8 si X © 774 
R. Easton & Son .. ET а .. 1,702 


The Council has accepted the wda of Mr. C. Franklin for the 
supply of Welsh coal (Bwllfa) for the electricity undertaking, at 
208. 2d. per ton, delivered at the works. 29 tenders were received. 


STEPNEY.—The B.C. has received the following tenders :— 


Arc LAMPS AND COLUMNS. 
Improved Electric ee Ltd... (accepted) zi 327 


Lucy & Co. š un Ps 1,351 
Reason Manufac turing Co. ae 1 = 1,359 
Johnson & Phillips .. s Же "^ 1,382 


British Electric Equipment Co. .. > a 1.653 
Three other tenders were sent іп, but were informal. 


72 BOILER TUBEs. 
Per foot. Total. 


British Mannesmann Tube Co. үре) E 2d. 475 12s. 
Stewarts & Lloyds oe М 1s. 10d. £1148 168. 
Babcock & Wilcox ©% " ls. 3d. £81 4s. 


POLAR. — The B. C. on the 12th inst. finally decided upon the 
tenders for the coal conveying plant for the generating station, 
which have been under consideration for some time. ‘The tenders 
originally received were as follows :— 


65 (2) (3) (4) 
Wantage Engineering Co. . £3,175 
Graham, Morton & Co. is 2,635 
G. Fletcher & Co. 27 $2 2.530 
Spencer & Co. .. s re 2,162 41.878 
Babeock & Wilcox sa ia 2,175 2,151 £2,107 £2,081 
Pierson & Co. ë T" 1,981 
Head, Wrightson & Co. 2e 1,950 
New Conveyor Co. F ME 1.872 1.410 
Jenkins & Со. .. T T 1,563 
Gibbons Bros. .. s 1,633 1.581 1,507 1,432 
Lowca Engineering Co. ET 
Sani. Cutler & Sons .. site 1,459 1,267 
Edgar Allen & Co. 1,475 1,410 
Westwood, Wright & Brierley 1,440 
Ed. Bennis & Co. : 1.410 1,240 1,187 1,129 
John Hitchen & Sons .. ze 1,400 
Barry, Hendry & Co. .. 1,345 1,150 


Ashmore, Benson, Pense & Co. 1,360 1,123 


Six firms were selected from the above and asked to submit 
amended tenders, which they did as follows :— 


Babcock & Wilcox £2,158 New Conveyor Co. 42.150 
Ed. Allen & Co. we Бя 1,655 Gibbons Bros. s 1.875 
Ed. Bennis & Co. 1.520 


8. Cutler & Sons (original tender, 41.459) did not submit an amended tender. 


The Council, upon the advice of the borough electrical engineer, 
has accepted the tender of Babcock & Wilcox, at £2,158. 


SHOREDITCH.—The B.C. has received the following tenders for 
the annual supply of arc lamp carbons :— 

General Electric Co.—(1) 13 mm. x in., 24s. per 1,000 pieces; (2) 18 mm. х 
11 in., 53s. 6d. per 1,000 pieces ; (3) 12 mm. » 10 in., 25s. per 1,000 pieces; (4) 
18 mm. x 10 in., 48s. 6d. per 1,000 pieces. 

Crompton & Co.—41), 20s. 2d. ; (2), 478. 4d. ; (3), 90s. 6d. ; (4), 438. Id. 

Johnson & Phillips.—(1), 19s. Rd. ; (2), 45s. 10d. (3), 20s. ; (4), 11s. Rd. 

Sloan Electrical Co.—(1), 19s. 4d. ; (2), 458. 2d. ; (3), 19s. "d. ; (4), 41s. 1d. 
This tender was accepted. 

L.C.C.—The Education Committee of the L.C.C. has received 
the following tenders for the supply of motor-generators and 
switchboards and for wiring the L.C.C. School of Building :— 
General Electric Co. (accepted) £647 Westminster Engineering Co. .. £718 
Electric Construction Co. .. 665 Witting, Eborall & co. .. 812 

The Highways Committee of the L.C.C. received the undernoted 
tenders for tht delivery of (1) high-tension cables, cable troughs, 
&c., and (2) low-tension cables, feeder pillars, &c., required for the 
northern tramways :— 


1.—HIGH-TENSION CABLES. 
Western Electric Co. (recommended) £35,727 


Henley's Telegraph Works Co. .. -— se 36,050 

Siemens Bros. & Я s - РР 36.078 

Johnson & Phillips : a е 36,103 

British Insulated & Helsby Cables 36,223 

8t. Helens Cable and Rubber Co. 80,6001 

Callender's Cable & Construction ias 2$ 37.210 

W. T. Glover & Co. .. га "s 37,331 

Lahmever Electrical Co. es ín 40.096 

Kabelfabrik Actien- Gesellschaft . св 43,440 

2.—-Low-TENSION CABLES AND FEEDER piae 

Kabelfabrik Actien-Gesellschaft (incomplete tender) £22,239 
Henley's Telegraph Works Co. (recommended) 23,620 
British Insulated & Helsby Cables .. T $a а 23,748 
Johnson & Phillips ze 23.914 
Western Electric Со. 24.004 
Siemens Bros. & Co. 24,110 


St. Helens Cable and Rubber (o. 24.22 

Callender's Cable & Construction pos А Sa 

W. T. Glover & Co. 

Lahmeyer Electrical Co. 

The tenderers were asked to йш ET ot iine of price of 

cable per mile, to be added to, or deducted from, their tenders, 
accordiny to the actual price of copper when the orders for the 
several lengths of cable are given. Тһе variation rates quoted 
were practically the same in each case, and the Highways Com- 
mittee thought that tenders should be accepted on that basis, the 
actual orders for material being given when the market appearcd 
to be the most favourable. 


(Continued on page 104.) 
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THE ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE. 


The Electrical and Engineering Laboratories. 


Tue Armstrong College (Durham University), situated in the 
City of Newcastle-upon-Tyne, was formally opened by King 
Edward VII on the 11th inst.; His Majesty also opened on the 
same date the fine new Royal Victoria Infirmary, which is 
declared to be one of the most up-to-date in the kingdom. 

The occasion of the opening of the College was the com- 
pletion of the new wing, which finished the original scheme 
that was started in 1887. The College was originally 
founded by the University of Durham in association with 
the Institute of Mining Engineers and other scientific bodies, 
and was entitled the Durham College of Science. The work 
was carried on in buildings in connection with the Mining 
Institute, and, after the expiry of 15 years, it was found 
necessary to undertake a largely extended scheme. The 
present site was acquired, and buildings commenced. The 
foundation stone was laid by the late Sir William 
(afterwards Lord) Armstrong. The College occupies a com- 
manding position on the outskirts of the town adjacent 
to the new Royal Infirmary, and facing the fine, open 
expanse of moorland known as the Leazes. — 

The first portion of the College to be completed was the 
Physics-Chemical Department. Then, in 1894, the second 
half of the building was erected, and the wing just opened 
completes the scheme. The College is built in the 
Renaissance style, and the extension, which has beon 
designed by Mr. W. Н. Knowles, F. S. A., of Newcastle-on- 
Tyne, has cost between £50,000 and £60,000. Mr. R. J. 
Johnson was the original architect of the College, bat he 
died before the drawings for the south-east and south-west 
wings were completed, and these were carricd out by Mr. 
F. W. Rich. The laboratories of the various departments, 
which include the Herschell Physical Laboratory, the 
Johnston Laboratory (provided by the executors of the late 
. Prof. Johnston) and the George Stephenson Laboratory are 
said to be amongst the finest in the country. The central 
gateway tower forms a permanent Victoria Jubilee Memorial, 
its cost having been defrayed out of the surplus of the 
Jubilee Exhibition, held in Newcastle in 1887, the whole of 
which was handed over to the College by the Executive 
Council of the Exhibition for that purpose. 

In the new wing part the Electrical Engineering Depart- 
ment and the Naval Architecture Department are located. 
The growth of the Arts side of the College somewhat crowded 
the rooms in the other departments, and, therefore, it was 
found necessary to complete the scheme in order to find 
accommodation for the Administrative Offices, Library and 
Arts Department, and to extend the Electrical Engineering 
Department. 

The building now forms an irregular quadrilateral. Part 
of the quadrangle’ is occupied by a large examination and 
lecture hall and the boiler house building. The latter con- 
tains three large experimental boilers, of the Lancashire, 
marine and Stirling water-tube types ; these supply steam to 
the Engineering Department for experimental purposes, for 
heating the buildings and for two engines, to which refer- 
ence will be made later. The Engineering and Electrical 
Departments have developed together, the steam and elec- 
trical plants are, of course, worked jointly, and the electrical 
power house is situated close to the boilers in the Engineering 
Department. 


For the last eight years the engine room and a portion of . 


the Stephenson Laboratory have been allotted to the heavier 
machine work in electrical engineering ; accommodation is 
now found in the new wing for a considerable extension of 
this work, and for the various standardising laboratories. 
It was found impossible, owing to the restriction of land and 
means, to erect a new building specially for electrical 
engineering, and an extensive suite of rooms has, therefore, 
been devoted to this branch of study at the end of the new 
buildings and adjacent to the Engineering Laboratory. On 
the following pages we give some views of the College and 
of the Engineering Laboratories. | 

The Electrical Engineering suite contains seven large 


rooms, with a floor area of about 10,000 sq. ft. On the 
ground floor there is the Junior Laboratory, near to which 
is the Lecture Theatre. The laboratory, which is a well- 
lighted room, contains two sets of experimental machines, 
built by the British Westinghouse Co. Each set consists of 
four machines in line on one bed-plate, namely, a motor, a 
generator, a motor, and an absorbing generator, each of 
about 6 KW. capacity, the whole forming a very flexible 
arrangement. Тһе switchboards for these sets are by 
Messrs. J. H. Holmes & Co., Newcastle-on-Tyne, of their 
well-known type, containing all the necessary starters, 
rheostats, and instruments for the two sets. There is also 
in this laboratory the central board to which leads are 
brought from every part of the building, and from all the 
experimental tables, it forming, in fact, a kind of electrical 
exchange. The rooms are faced with white glazed bricks. 

The Lecture Theatre is capable of seating 120 students, 
and has the usual table fittings. 

Below the Junior Laboratory are situated the alternating 
current and research laboratories, photographic rooms, and, 
in an excavated annex, a battery of secondary cells. A 
4-ton lift runs from the top of the building to the bottom, 
for the conveyance of heavy machinery. There is also an 
extensive system of underground corridors which can be used 
for special experiments. 

In the Senior Laboratory there is a motor generator of 
30 K.V.A. capacity by the General Electric Co., of Schenectady. 
It consists of a direct-current motor, coupled to a single- 
phase generator of the revolving field type, the armature 
coils of which are so arranged that they can be coupled in 
series or parallel. There is also a three-phase set by Messrs. 
J. H. Holmes & Co., consisting of a continuous current 
motor and three-phase generator, mounted in line. On the 
same bed-plate are a three-phase induction moter, and a direct 
current generator, for taking up the load. There is also a belt- 
driven 6-Kw. six-pole double-current generator, kindly pre- 
sented to the College by the Sunderland Forge and 
Engineering Co. 

On the mezzanine floor is the Standardising Laboratory, 
containing an Addenbrooke testing set, oscillograph, &c., a 
photometric room, which is 120 ft. long, provided with 
Wright’s National Physical Laboratory form photometer 
benches, 12 ft. long, Harcourt’s pentane standard, and 
Simmance-Abady and Lummer-Brodhun photometers for 
lamp testing. The floor space is capable of being divided 


into various light tight compartments by curtains. 


In the Stephenson Laboratory there are two experimental 
machines, one of 5 KW. capacity by Messrs. J. H. Holmes 
and Co., and the other of 9 Kw. capacity by Messrs. E. Scott 
and Mountain, from which direct, or one, two, or three-phase 
alternating current, can be obtained. These can be run 
together as synchronous motors, or may be independently 
driven from а countershaft by a 20-Kw. D.c. Siemens motor. 
A small Wilde generator and several small single-phase and 
direct-current motors and generators are also installed. In 
the engine room are located the heavier machines. These 
are, first a 50-K W. direct-current Castle dynamo, rope-driven 
from a Robey horizontal compound engine, used for lighting 
the old wings ; also a vertical compound high-speed set with 
Prof. Weighton’s special valve gear, direct-coupled to a 
Brown-Boveri 240-volt direct-current generator, of 50 Kw. 
output. This machine has also three slip-rings for three- 
phase currents. There is also a 25-Kw. motor-generator set; 
one machine has a double armature, and is used as a 480- 
volt motor with the armatures in series, or a 240-volt generator 
with the armatures in parallel, and this is coupled to a double- 
current generator, giving 100 volts on the direct current 
side, and a single-phase or a three-phase current on the alter- 
nating side. 

There are in the engine room three switchboards by 
Messrs. J. H. Holmes & Co. for various experimental con- 
nections, and for lighting the building. Power is also 
available from the mains of the Newcastle-on-Tyne and 
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Distriet Lighting Co. at 100 volts alternating with а fre- 
que 80 cycles per second, and 480 and 240 volts direct 
current. This supply can be drawn upon to the extent 
of 300 Kw. if desired. 

The Electrical Engineering Laboratory will be equipped 
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і variety of electrical measuring instruments for in- 
| and research, at a total cost of about £3,500. 

are at present about 60 electrical engineering day 
| ‘most of whom are proceeding to the degree of 
B. Sc., and 300 evening students. The laboratories will 
accommodate some 60 day students working at the same 
time. 


Tux GnowrH oF THE ELECTRICAL DEPARTMENT, 


The Electrical Engineering Department of the College was 
made an independent department in 1895. "The develop- 
ment of the laboratories was for some years restricted from 
lack of means, but the public sub-criptions for building the 
new wing gave the desired opportunity of putting the equip- 
ment on a satisfactory working basis, and the increased 
Treasury grant released funds to form the recently created 
Chair of Electrical Engineering, to 
which Dr. Thornton, whose portrait 
we reproduce overleaf, was appointed. 

Prof. Thornton, who has had charge 
of the department since its inaugu- 


ration, was educated at Liverpool 
Institute and University College, 
Liverpool. He served an appentice- 


ship as a mechanical engineer with 
Messrs. Siddeley & Co., and was for 
some years in the drawing and esti- 
mating offices, and in charge of erect- 
ing and testing machinery in various 
parts of the United Kingdom. This 
eight years’ technical and business 
experience has been invaluable to him 
later in the direction of students. Being 
strongly attracted by the scientific side 
of the problems met with in engi- 
neering practice, he left the works and 
entered the University College, Liver- 

l, as a student under Professor, 
now Sir, Oliver Lodge. 

At this College Dr. Thornton 
obtained a first class in the Honours 


lec Ree 


Photo. by 


School of Physics in the examination for the degree of . 


B.Sc., gaining the University Scholarship for post 
graduate study, and was bracketed first in the Electro- 
technics examinations. He then took the Honours School 
ef Engineering in one year, obtaining second class honours 


| F. Macfadyen, Ne weastlí -on-Tyne. 


in the final B.Sc. examination. That year he was President 
of the Students’ Representative Council, and an active 
participator in the various functions for which student life 
at Liverpool is becoming famous. 

In 1896 he was appointed Senior Lecturer in Engineering 
at University College, Bristol, conduct- 
ing also the classes in surveying. A 
research on the physical properties of 
ammonia gas used іп refrigerating 
machinery was interrupted by his ap- 
pointment in 1898 to the newly-formed 
Lectureship of Electrical Engineering at 
the Durham College of Science. 

The growth of this department, which 
has been rapid, has been stimulated by 
the great extensions of the applications 
of electricity on Tyneside. Out of this 
activity questions have arisen from time 
to time, and Dr. Thornton has in- 
vestigated some of those most suitably 
dealt with in the laboratory and the 
test room. Abstracts of his papers will 
be found in previous issues of the 
ELECTRICAL Review. He is a strong 
believer in the value of experimental 
investigation and research as an educative 
influence. 

In 1903 Dr. Thornton was awarded 
an extra prize by the Institution of Elec- 
trical Engineers for his paper on “ Syn- 
chronous Converters," and the form of 
voltage detector, patented Бу him, 
received one of the four prizes in the 
International Competition of the ** Asso- 
ciation des Industriels de France contre les accidents du 
travail.” He is a consulting engineer with a special 
practice as referee, and he was chairman of the Newcastle- 
on-lyne Section of the Institution of Electrical Engineers 
last session. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


VISIT OF KINDRED INSTITUTIONS FROM ABROAD, 


(Concluded from page 48.) 


On Thursday, July 5th, the party rendezvoused at the Wood 
Memorial Hall of the Institute of Mining Engineers, New- 


ГЕ. Macfadyen, Newcaatle-on-Tyne. 


ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE: ELECTRICAL ENGINEERING LABORATORY. 


castle-on-Tyne, and was sorted into groups, of which one 
went to visit Messrs. Armstrong, Whitworth & Co.’s Elswick 
Works, a second to the works of Messrs. J. Н. Holmes & Co. 
and Messrs. C. A. Parsons & Co., and a third, including the 
ladies, to the Castle and Museum. 

F 
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Photo. һу) F. Macfadyen, Newcastle-on-Tyne, 


Pror. W. M. Тнокмтом, D. Sc., M. I. E. E. 


Photo, Бу | 


ARMSTRONG COLLEGE, NEWCASTLE-ON-TYNE: STEPHENSON ENGINEFRING LABORATORY, 


Special cars were provided for the 
conveyance of the two groups first named 
to their respective destinations. At the 
Elswick Works the visitors were con- 
ducted through the engine and ord- 
nance departments, and were to have 
been taken through the steel works ard 
shipyard ; but there was so much to see, 
and the time allowed was so brief, that 
the tour had to be curtailed, and the 
party embarked on one of the Tyne 
Commissioners’ steamers for convey- 
ance to Wallsend, picking up the ladies’ 
party on the way down the river. 

At Messrs. J. Н. Holmes & Co.’s 
works the visitors were received by 
Messrs. John and Alfred Holmes and 
their staff, and proceeded to inspect the 
various shops. Amongst the leading 
manufactures were the well-known 
Lundell motors, for making which a large 
number of special machines have been 
installed. The parts are made 
interchangeable, on the limit gauge 
system, and some  ingenious devices 
for reducing labour and improving the 
product were noticed. The Holmes- 
Clatworthy system of motors and controllers, which has been 
widely adopted for driving printing machinery, and the 
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arrangements made for rapidly testing motors on load, also 
attracted attention. 
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Decorated Cars at Liverpool. 
Leaving Liverpool Landing Stage. 


Tur ELECTRICAL ENGINEERS’ CIRCULAR TOUR. 


Passing on to Messrs. Parsons’s works, the visitors were 
keenly interested in the work passing through the shops, 
which were extremely busy and full. Mr. Gerald Stoney 
was in charge of the party, which inspected most of the 
workshops, test room, &c. Amongst numerous interesting 
features of design, we may call attention to a few points 
which stand out as especially noteworthy. 

The “ unstrippable blade" is a mechanical feature of 
great importance, now being largely adopted in the latest 
designs both by Messrs. Parsons and by their licensee, 
Messrs. Brown Boveri & Co. This consists of the usual 
form of blade supported by a recessed metal ring brazed into 
а side notch ; this notch, however, is about] in. from the top 
of the blade, thus making it possible to slice this exposed 
top to the thinness of a piece of paper. It is claimed for this 
arrangement that stripping is impossible, as, if rubbing 
occura, the blade simply ** burrs ” over, and no fracture takes 
place. 

The extreme precautions taken to support the end con- 
nections of the A. C. armature windings were also very 
noticeable. Special brass castings are made after the winding 
is finished, to which it is firmly attached, the casting being 
then clamped securely to the generator frame. 

Messrs. Parsons still hold to the closed slot stator for a.c. 
machines, which makes 
hand winding of the arma- 
ture necessary, as they 
consider the various ad- 
vantages, such as the solid 
metal (unlaminated) rotor, 
which may then be em- 
ployed, and the better wave 
form obtained, &c., more 
than compensate for the 
extra labour in winding. 

The self-induction be- 
comes, of course, greater 
by this method, but in 
case of accidental short- 
circuit, this has the ad- 
vantage of preventing an 
excessive rise in current 
and mechanical shock to 
the turbine. 

The gravity brush- 
holders are still generally 
used, and the same method 
of holding the laminations 
in position is employed ; 


F. Macfadyen, Newcastle-on-Ty 
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The L. N. W. Special Train, 
Starting from Windermere. 


Messrs. Parsons do not dovetail the laminations into the 
frame, but hold them all from turning by two steel keys. i. 

Definite ventilation, as now entirely provided -for by 
Messrs. Brown Boveri, is not: Messrs. Parsons's standard, but 
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ri r 
which, it is said, is 1 ft. longer than the 
Lusitania, and will therefore be the 
largest in the world, excited the admira- 
tion of the visitors, who ascended to 
the upper deck, and explored it from 
stem to stern, ata height not far short 
of 100 ft. from the ground level. The 
glass-roofed shed, 740 ft. x 100 ft. x 
140 ft. high, equipped with numerous 
electric travelling cranes in the roof, 
was a remarkable structure in itself, 
and was probably to most of the 
visitors a novel idea altogether. The 
yards are supplied with electric power 
from Carville, which is close by. 

After this visit an adjournment was 
made for luncheon, which was served 
in the Wallsend Drill- Hall, and was 
followed by a few short speeches. Mr. 
H. L. Riseley, chairman of the local 
Embarking on the Queen Alexandra. On Arthur’s Seat, Edinburgh. section of the . E. E., and resident 
Ascending Dunmail Raise. At the mouth of the Kyles of Bute. engineer at Carville, presided and pro- 
posed the loyal toasts. Mr. J. Gavey 
explained the impossibility of organising 
the tour from head- 
quarters, and praised 
the excellent work of 
the Local Sections, 
whose health he pro- 
posed. Herr E. Naglo 
also spoke, expressing 
the indebtedness of the 
visitors to the I. E. E. 
for the excellent ar- 
rangements that had 
been made; he said 
that if the tour lasted 
another week under 
Mr. Lloyd's organisa- 
tion, they would find 
themselves іп the 
vicinity of Paradise ! 
He promised, in the 
name of his country- 
men, to send souvenirs 
from Berlin to Мг. 
Lloyd and his col— 
leagues, and  toasted 
Mr. Gavey. 

l C The President re- 
© 7777 Photo.fby] J. a R. Couper, Glasgor. plied, and proposed а 
GROUP or ELECTRICAL EwariNEERs| АТ |Ponr? Оохрлу ELECTRICITY Works, GLASGOW. vote of thanks to the 

local reception com- 
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they state that it is beginning to be 
asked for occasionally. This consists of 
entirely enclosing the generator in a 
solid cast-iron frame, leaving only 
definite openings for the incoming 
air and a definite opening for the out- 
going air, the air being forced to take 
a fixed path, partly by convection and 
partly by fans. One advantage of this 
method is the possibility of piping into 
the generator cold air from outside the 
engine room. This method of ventila- 
tion was adopted, for instance, in the 

installed by the North Metro- 
politan Co. at Brimsdown, and is begin- 
ming to be adopted by American firms. 
Several large turbo-alternators in course 
of manufacture for the Carville power 
station were seen in the shops. 

Leaving the Heaton Works, the party 
proceeded by car to Messrs. Swan, 
Hunter & Wizham Richardson’s ship- 
yard, where, with the other two groups, . M REY ere 
they boarded the 40,000-ton turbine i dapi ̃ ано чат ааа | | 
ss. Mauretania of the Cunard Co., which 
is being built in one of the huge covered berths of the ^ mittees to which Mr. Riseley responded, expressing 
above-named firm. ~ The colossal proportions of this vessel, their pleasure in doing the work of preparation, and 
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thanking the manufacturers who had kindly thrown open 
their works for inspection. 

The next visit was to Carville Power Station of the 
Newcastle Electric Supply Co. This was really one of the 
most interesting of all, for here, was"seen the biggest, and 
perhaps the best, 
example of the 
generation of elec- 
tricity by steam 
power on a large 
scale for distribu- 
tion to industrial 
concerns. The 
present equipment 
consists of four Par- 
sons turbo-alterna- 
tors,  aggregating 
20,000 H. p., and 
four more of 7,000 
H.P. each are being 
installed. As all 
these sets can deal 
with overloads of 
100 per cent. with- 
ont difficulty, the 
effective capacity 
of the plant is 
much greater than 
the nominal. It 
was noticeable 
that air-shafts 
had been fixed on 
some of the generators, directing the hot air upwards and 
discharging it at a height of 15 or 20 ft. above the floor 
level. The condensing plant is situated below the floor, in 
open wells accessible to the crane. The “unit” system has 
been adopted, with boilers of the Babcock & Wilcox marine 


Startiog from Harrogate. 
The Italian Engineers at Fountains Abbey. 
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and 40 miles in length, are being laid down in Durham, 
the intention being, we believe, to generate the whole of 
the energy required at Carville, the Neptune Bank plant 
being used only on peak load and on Sundays. The con- 
struction of the power station—largely of galvanised iron 
and steel frame- 
work — showed a 
striking contrast 
with the elaborate 
architecture of some 
of the municipal 
works previously 
visited ; but then, 
Carville is run on 
strictly commercial 
lines, and сап 
supply energy at, 
we believe, less 
than 4d. per unit. 
It is exceedingly in- 
_. teresting. to note 
that the .Castner- 
Kellner Alkali 
Co, are now erecting 
new works close 
by, and will take 
about 24 million 
units per annum, 
working day and 
night; thus cheap 
power attracts in- 
dustry here as at 
Niagara. Mr. C. Merz is the consulting engineer, and 
Mr. R. P. Sloan general manager. 
From Carville the visitors proceeded by steamer to the 
works of the Wallsend Slipway and Engineering Co., to 
see the huge Parsons turbines which are there being built 
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Group of Visitors at Fountains Abbey. 
View of the Abbey. 
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J. Є В. Couper, Glasgow. 


ELECTRICAL ENGINEERS AT Port Dux DAS ELECTRICITY WORKS, GLASGOW. 


type and of the Stirling type ; it was observed, in connection 
with the latter, that thermal storage tanks were being 
installed. The company’s field of operations covers 
625 square miles, and already the demand amounts to 
58,000 H.P. Transmission lines working at 20,000 volts 


for the Mauretania. These engines, consisting of two high- 
pressure and two low-pressure turbines, will jointly develop 
about 70,000 н.р., and will propel the ship at a speed of 
25 knots. We look forward to the day when turbines of 
this size will be used to drive electric generators. Most 
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of the parte visible consisted of huge iron castings for the 
stators, which were being grooved and faced. 

Re-embarking on the J. C. Stevenson, the visitors were 
taken past the busy yards and engine works of Tyneside to 
the mouth of the Tyne; on the way a good view was 
obtained of the aerial electric rope-way of Messrs. Palmer’s 
shipyard, which has proved highly successful, and is. being 
duplicated. After steaming round the end of the new pier, 
to look at the ruins of the old one, the party landed and 
partook of light refreshments at the Bath Hotel. After- 
wards the visitors dispersed to explore the amenities of 
Tynemouth and Whitley, and to return to Newcastle by the 
electric trains of the North-Eastern Railway when this 
occupation palled upon them. | 

On Friday morning the party left Newcastle for Leeds, 
where they arrived at midday. "They were received by the 
Lord Mayor and the Electric Lighting and Tramways Com- 
mittees at the Art Gallery, and were entertained at luncheon 
in the Town Hall. After the usual toasts, the Lord Mayor 
proposed ** The Visitors," who, he supposed, had come to 
pick the brains of British electrical engineers, but whether 
there was much to pick he did not know. They had always 
been told that they were lagging behind, as long as he could 
remember, but they got along somehow. . Mr. Gavey 
responded, expressing the thanks of the visitors for the 
generous hospitality of the city, which, with that of other 


municipalities, had helped to promote international friend- : 


ship. On Tyneside particularly, he remarked, the vast pro- 
gress of electricity supply was exemplified by the confidence 
of the great shipbuilding and engineering firms in its capa- 
bilities. Prof. Farny also replied, complimenting the secretary 
and assistant secretary on their work, and joining in thanks 
to the city. 

Mr. R. Hammond proposed “ The Electricity and Tram- 
ways Committees” in his characteristic manner, and 
recalled the days when he promoted a company to supply 
electricity in Leeds. Alderman Matheson, chairman of the 
Electricity Committee, and Sir John Ward, chairman of the 
Tramways Committee, responded, the latter chaffing the 
former on the subject of profits, which are forthcoming in the 
Tramways Department, but not, apparently, in the other. 

Mr. Patchell expressed the indebtedness of the visitors to 
the hearty assistance of the municipalities, which had made 
the tour like a royal progress. Proposing the health of the 
Lord Mayor, he whetted the interest of his hearers by a 
reference to municipal trading, but immediately turned to 
* municipal co-operation," without which the visit would 
have been impossible. The Lord Mayor briefly replied, and 
the visitors dispersed—some to Roundhay Park with the 
ladies, others to the lighting and tramway power stations, 
and others to the works of Messrs. Greenwood & Batley, 
Messrs. Kitson & Co., and Messrs. Joshua Buckton & Co. 
At the electricity supply station Mr. Hammond, with Mr. 
Dickinson, the city electrical engineer, conducted the visitors 
through the old and new works, where the old rope-driven 
seta contrasted sharply with the modern vertical high-speed 
direct coupled steam alternators. The tramway plant, 
consisting of low-speed horizontal compound engines with 
heavy fly-wheels, driving direct 750-Kw. dynamos, naturally 
looked more imposing than the lighting vertical sete, though 
the latter were really of twice the ontput. Mr. J. Burbridge 
is the resident engineer for the tramways. | 

At Messrs. Greenwood & Batley’s, besides the well-known 
Delaval steam turbine, the manufacture of torpedoes was a 
moet interesting feature, and a great variety of other 
specialised manufactures was to be seen. 

Great interest was taken in the beautiful mechanical work 
done by the skilled employés of this company, especially in 
the operation of cutting the gear wheels, which give the 10 
to 1 ratio used between the speeds of the steam turbine and 
of the two D.c. generators, which form one steam dynamo 
unit as built by this company. 

Very little change in the wheel and blade construction has 
been lately made. The steel wheel is first.cut out and the 
rim slotted and recessed, the blades being then inserted 
separately and the surfaces finished off. The workmanship 
із во fine that in many cases it is difficult to detect with the 
naked eye that the blades are not all cut from one piece. 

It is of interest to note that this company has lately 
received an order for two 1,000-kw. De Laval turbo- 


generator sets, which will be the largest ever yet built. In 
these sets the standard method of geared shafting will be 
departed from, and it is stated that the generators will be 
direct coupled to the turbines, and will operate at a speed of 
1,500 r.p.m. 

Messrs. J. Buckton & Co. are world-famous for their 
machine tools, and their works were of special interest to 
electrical engineers on account of the complete system of 
electric driving adopted. At Messrs. Kitson’s works also 
this was the case; the work done here consists largely of 
locomotive and stationary engine building, and similar 
heavy work. 

In the evening a conversazione was held at the University 
by the Pro-Chancellor, Mr. A. G. Lupton, and the visitors 
found the equipment of the laboratories of more than 
ordinary interest—indeed, some of them were enthusiastic on 
this score, especially regarding the apparatus provided for 
technical instruction. 

Saturday, July 7th, was the last day of the tour; most 
of the visitors left Leeds at 9 a.m., but a few members of the 
party, unable to take the trip to Harrogate, visited the 
Leeds Copper Works at Thwaite Gate, Leeds, where a most 
interesting and enjoyable morning was spent. This firm 
does a large business in copper and brass pipes, and the 
works afford also a good example of an up-to-date copper 
refinery. | 

The copper pigs as received contain about 98:5 per cent. of 
pure copper, and before being placed in the electrolytic tanks 
must be cast into rods corresponding in length to the tanks. 
With this casting is also combined a refining process, the 
metal in the furnace being treated with nitre and lime 
and a piece of green wood inserted or green wood poles used 
for stirring the molten metal ; the cast rods obtained contain 
about 99:5 per cent. pure copper. The slag from the first 
furnace contains about 40 per cent. pure copper, but is again 
reduced in a second and third furnace until it finally con- 
tains not more than 4 per cent. copper. 

These rods then pass to the electrolytic baths, where they 
are fixed on a frame below the cathodes—the liquid being 
copper sulphate and dilute sulphuric acid. 

The. cathodes consist of a number of brass cores or 
mandrels placed on à wood support at either end, and made 


to revolve by a system of interconnected cranks. On the 


surface of these brass cores the copper is deposited while a 
row of insulated brushes move up and down, smoothing the 
surface of the deposit. 

The surface of the “ mandrel " is brushed with black lead 
to facilitate the removal of the copper tube from the brass core. 

The first bath contained 11 tubes of 2 in. internal 
diameter, and approximately 14 ft. long, and was stated to 
carry the full current given by one of the electrolytic 
generators, viz., 1,500 amperes. 

The depositing shop covers approximately 265 ft. x 200 ft., 
and contains a large number of tanks arranged about 70 in 
series to each 110-volt, 1,500-ampere generator, all working 
at approximately the same current density and containing 
tubes varying in size from 2 in. internal diameter to 14 in. 

The bath liquor during the“ deposition process becomes 

too rich in copper sulphate, and is afterwards boiled down 
and crystallised out, any excess of copper sulphate being sold 
as & by-product. 
- In the residue house, all the residue from the depositing 
tanks is reduced, and an average of 90 oz. of gold, and 
3,000 oz. of silver per ton of residue, is obtained. These 
metals are sent to the silver and gold refiners, and form 
another valuable by-product. 

The manufacture of brass pipes is also undertaken by this 
company, and forms a convenient way of using up their 
scrap copper. 

The Hunslet Engine Works, and the Yorkshire Electric 
Power Co.'s generating station, were also open to visitors. 

. Arriving at Harrogate, the main party boarded coaches, 
and drove to Ripon, where a short stay was made to visit the 
Cathedral. The drive was then resumed to Studley Royal, 
from the gates of which the visitors walked through the 
beautiful gardens to Fountains Abbey, the brilliant sunshine 
showing off the exquisite scenery of this peaceful spot to the 
best advantage. Luncheon was partaken of in the cool 
Cellarium, after which the party drove back to Harrogate by 


. & different route. ; | 
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The Corporation of Harrogate had kindly made the 
visitors free of the Gardens, Kursaal, and other local 
attractions, and entertained them to tea in the Kursaal. A 
special complimentary concert was excellently performed by 
the municipal orchestra, in the course of which Miss E. 
Waddington sang to the accompaniment of Mr. G. Wilkin- 
son, chairman of the Leeds Local Section of the I.E.E. 
Before the concert was quite over, the time came for depar- 
ture to London by the special train, which arrived at King’s 
Cross at about 11 P.M. 

Thus ended this most successful and memorable tour. 
We give in the foregoing pages a few snapshots, which may 
Serve as souvenirs of some of the places visited ; for some of 


these we are indebted to the courtesy of Mr. Langridge, jun. . 


We have already briefly summarised the leading features of 
the tour, and have only to add our“ Farewell," and “ Au 
revoir " to our foreign friends. 


CONTRACTS CLOSED. 


м (Continued from page 97.) 


MARYLEBONE. — The Electricity Committee has provisionally 
accepted the following tenders :- 
C. A. Parsons & Co.—Fifth 2,000.-kw. turbine set for generating station, 
£9,740. 
abcock & Wilcox.—T wo additional boilers at generating station, 27,894. 
Lancashire Dynamo Co.—Duplicate balancer booster and switchboard, 


| St. Helens Cable Co.—2,600 yards of 1:5 sq. in. paper-insulated plain lead- 
covered cable, £2,769 17s. 9d. ; braiding and compounding same, £85 4s. 6d. ; 
800 yards of *5 ditto, £115 188. 2d.; braiding and compounding same, £5 9s. 1d ; 
6,200 yards of 7/16s, £183 95. Hd. ; braiding and compounding same, £23 128. На; 
4,500 yards 7/205 five-core pilot, £832 7s. 8d. ; braiding and compounding same, 
£25 11s. 4d. : total, £3,541 4s. 10d. 

Walter Macfarlane & Co. (Glasgow).—Supply and erection of standard pillars 
required for the lighting of Oxford Street, £1,114. | 

Albion Clay Co.—-Earthenware ducts required for cables to be laid in Oxford 
Street, 104d. per yard. 

Port Elizabeth.—The tender of Messrs. Reiners von 
Laer & Co. bas been accepted for the re-wiring, in screwed insulated 
conduit, of the six-story building of the South African Mutual Life 
Assurance Society. 


Radeliffe.— The U. D. C. has accepted the tender of the 
Lancashire Dynamo & Motor Co., Ltd., for electric motors on the 
bire-purchase system. > 
‚ Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board bas accepted the 


tender of the British Westinghouse Electric & Manufacturing 
Co., Ltd., for additional steam plant at the generating station. 


eee 


FORTHCOMING EVENTS. 


Saturday, July 21st.—At 3 p.m. Civil and Mechanical Engineers’ Society. 
Visit to the Metropolitan Water Board’s new works at Honor Oak. 
Wednesday, August Ist. British Association. Meeting at York. 


NOTES. » 


The Metric System.—We are informed by the Decimal 
Association that a number of new Vice-Presidents have been 
elected, amongst whom we notice are Lord Rayleigh, Sir Hiram 
Maxim, Sir David Salomons, Sir John Jackson, Sir William Mather, 
Sir Andrew Noble, Sir W. D. Pearson, and Sir J. T. Brunner. A 
list of members of Parliament who support the aims of the Associa- 
tion has also come to hand, and shows a total of 355, giving a 
majority of 10 in the House of Commons (the Association makes it 
20, but we fail to see how this figure is arrived at) in favour of the 
movement. An interesting fact is that the American I.E.E., 
when invited to vote in April last on the question of the adoption 
of the metric system in the United States, returned 1,569 replies in 
favour against 178 in opposition to the proposal. This isa striking 
expression of opinion. We congratulate the Association on the 
good progress made towards the goal; the sooner the handicap of 
our present anomalous systems is removed, the better. 


Electrical Nomenclature. — The Spanish — Real 
Academia has decided to give new names to certain electrical terms 
in the Spanish language as follows: Unit of quantity of electricity, 
instead of coulomb, culombio; unit of capacity, instead of farad, 
faradio ; unit of intensity, instead of ampere, amperio ; unit of E. u. F., 
instead of volt, voltio ; unit of resistance, instead of ohm, oio. 


‘Electric Shock Fatalities.—It is reported that on 
Wednesday Daniel Williams, a mechanic, of Cumneol, Aberdare, 
and his son-in-law, while putting up a new engine, were killed 
by coming in contact with a "live" wire connected with the 
electric winding plant ata colliery owned by the Powell-Duffryn 
Colliery, 


. him on the head. He died in a few minutcs. 


Imperial Intelligence.— Doubtless as the result of the 
admonition to “ think Imperially,” Sir Sandford Fleming has pro- 
posed the establishment of an Imperial Intelligence Department, 
and his proposals have been cordially welcomed by a number of 
distinguished persons. The proposal comprises the laying of a 
system of “State-owned globe-girdling cables,” worked by local 
committees in all parts of the Empire, and used to transmit in- 
formation of general interest gratis for simultaneous publication in 
all our great cities. The cost is estimated at £5,000,000. Ordinary 
messayes would be transmitted at low rates during half the day. 


Hoist with His Own Petard.— Our readers who 
remember Mr. E. Kilburn Scott, who went out from this country to 
Sydney University a couple of years ago, will read the following 
from the Bendigo Advertiser with relish :—‘ UNIVERSITY APPOINT- 
MENT:—Mr. Bevan, who was appearing as junior counsel for the 
Electric Supply Co. of Victoria, Ltd., in its appeal against the 
rating of the City Council, heard in the County Court yesterday, 
sought to throw discredit on the appointment of Mr. E. К. Scott, a 
witness, to the charge of the electrical department of the Sydney 
University. Counsel elicited the fact that the department had been 
established through the beneficence of Sir Peter Russell, who had 
donated £50,000. And you married Sir Peter's niece?’ asked 
counsel. Witness paused, and appeared to hesitate about answer- 
ing. ‘There is surely no objection to the witness answering the 
question, your Honour ? appealed counsel, pursuing his point. I 


_ only met Lady Russell 16 months ago,’ answered witness, with 


apparent reluctance. ‘I have been married for 10 years,’ he 
added. ‘And you married Sir Peter's niece?’ asked counsel, 
clinching the point. ‘Oh, no,’ replied witness in a surprised tone, 
and his Honour and the court laughed heartily, while witness 
softly remarked to counsel, ‘I think someone has been pulling 
your leg. 


B.T.-H. Glow Lamps.—In the report of the evidence 
on the Poplar inquiry in the Daily Telegraph of the 10th inst., 
page 5, the following paragraph appears :—‘ Mr. Oxley said he did, 
and proceeded to give items. In 1905 16 dozen B.T.-H. glow 
lamps were tendered for at 12s. 6d. per dozen, and 36 dozen were 
supplied, whereas the price in the current tender was 6s. a dozen.” 
While in the above it is not stated in so many words that the cur- 
rent tender of 6s. a dozen was for B.T.-H. glow lamps, it may be 
assumed to apply to the latter; this, we are informed, is 
decidedly wrong, as no B.T.-H. glow lamp can be bought at this 
price, even in large quantities. The cost of producing the B.T.-H. 
glow lamps absolutely precludes the possibility of their being eold 
at бв. а dozen, and the B.T.-H. Co. assure us that they have never 
yet tendered for B.T.-H. glow lamps at 6s. a dozen. 


Lift Fatality.—George Corben, 22, an electrician, while 
at work in the lift-well at the warehouse of Messrs. Lever Bros., at 
Broken Wharf, E.C., was killed by the lift weights falling upon him 
when the lift was set in motion. He was fitting up an electric bell at 
the time. The deceased had been in the employ of the contractors for 
the installation of the lift, and on the completion of the work he 
accepted the post of chief electrician, and started his duties on 
Monday last week. There were one or two odds and ends still 
to do to the lift, amongst which was the fixing of wires for electric 
bells up the lift shaft. According to the evidence at the inquest, 
the lift was fitted with patent outer doors which could only be 
opened from the outside, and there were two iron gates, both 
of which had to be shut before the current would act. On one 
occasion the deceased had thrown the mechanism out of gear for the 
purpose of working with the lift doors open, but the works foreman 
who saw him do it told him he must never tamper with it again in 
such a fashion, as they had gone to great expense to have the 
most up-to-date lift fitted, and had no desire that anyone should 
improperly use it. On the Tuesday afternoon last week deceased 
spoke to the manager about having the lift stopped for half an hour 
while he fixed the bell wire inside, and permission was given to do 
во. Without any warning to anyone, however, he threw the 
mechanism out of gear on the ground floor, and then getting into the 
well, started fixing the bell wire. A little latter the liftman took 
the lift up to the fifth floor, and the deceased apparently did not 
notice the descent of the heavy balancing weights, which struck 
The jury returned a 
verdict of Accidental death," and added that no blame whatever 
attached to Messrs. Lever Bros. 


Tramway Accidents and Regenerative Control.— 
We should think Mr. Thomas Hey is now regretting the attack of 
cacoethes scribendi which impelled him to forward that letter on 
the Haltfax tramway accident to a Wednesday contemporary. It 
has provided Mr. Raworth with a long-wished for opportunity, of 
which he takes full advantage, for after smiting Mr. Hey hip and 
thigh, he leaves him without a leg to stand on. 


Western Electric Pension Scheme.—The Western 
Electric Co., of North Woolwich, Chicago and other places, has 
set apart a sum of £80,000 as a pension fund for the benefit of its 
employés in all parts of the world. It is intended to add to the 
fund a sum of £30,000 yearly from the profits. In order to share 
in the benefits of the scheme an employé must have reached the 
age of 60 years, and have been 20 or more years continuously in the 
company's service. Employés who have become totally in- 
capacitated after 10 years or more of continuous service may receive 
aid at the discretion of the Pension Board, It is noteworthy that 
the firm's employés are not called upon to contribute to the fund, 
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Some Principles of Resistance Furnace Design.— 
In an intermittent resister furnace the net chemical reaction is 
endotbermic, and the resister is distinct from the material to be 
acted upon. The flow of electricity is limited to the resister, and 
the heat diffases by conduction. If one constructs a system of 
isothermal surfaces, and the lines of heat conduction perpendicular 
to these, a clear view of the heat diffusion inside the furnace is 
obtained. Any chemical reaction is carried on between two limits 
of temperature, the minimum being that at which tbe reaction 
starts, and the maximum where decomposition sets in. Thus 
starting from the reaister at the highest temperature, we have the 
“ surface of productive heat diffusion." Further away is the surface 
of non-productive heat diffusion, beyond which no further chemical 
action can take place. In the intermediate zone the entire 
chemical action takes place, and is more or less well defined. 
The heat then is consumed in four different ways:—(1) To heat the 
material; (2) to produce a chemical reaction; (3) to superheat the 
product: (4) to heat the material beyond the productive zone, 
which, of course, is wasted. All these must be considered in the 
construction of a furnace. On starting such a furnace the tem- 
perature at any point isa function of time and distance from the 
resister until a steady condition is reached. This rate of tem- 
perature change is highest when the specific thermal conductivity 
of the material is greatest. The lower their density, however, the 
lower is their capacity for heat, and the change of temperature 
hetween successive pointa is increased. Taking the case of the 
rectangular granular resister, the isothermals are square at first but 
gradually become rounded off. This means that the lines of flow 
of heat are more divergent at the corners than along the surfaces. 
Hence the rate of temperature change with the time, is slower at 
the corners than at the sides. A high value of the rate of energy 
supply per unit of surface of productive heat diffusion produces 
high thermal efficiency, and consequently maintains a stcep tem pe- 
rature curve. The active zone is then very efficient for heating 
purposes. The limit, however, is influenced by the cost of other 
items in many cases, ot a time limit may have influence in actual 
practice. То sum up, а large surface of productive heat compared 
with non-productive heat is to be aimed at, as in the multiple resister 
furnace, or the zone silicon furnace with a zigzaging core. Briefly, 
the fundamental principle of intermittent resister furnace design 
is: inside the advancing zone of work approach as near as possible, 
and outside avoid as far as possible the state of steady flow of 
heat and fixed temperaturcs. These results applied to the 
various ures of furnaces indicate in a remarkable manner the 
best working conditions and- type of furnace for any particular 
purpose.—C. L. Collins in Electro-Cemical and Metallurgical 
Industry, TV, No. 6, Report Amer. Electrochem. Soc. 


Municipal Trading.—Sir Felix Schuster presided at the 
fourth annual meeting of the Industrial Freedom League last 
week, and, in moving the adoption of the report, said that the 
League was of a non-political character and knew no party. What 
they advocated were principles which he believed to be sound, 
and which were necessary to be enforced at the present moment, 
when they been departed from in various directions. The 
principles were such as should at forthcoming elections be 
brought befcre candidates and electors. He asked those present 
to spare no efforts to find suit able candidates (whatever 
party they might belong to) who were at one with them, 
and whose principles were those of sound economy and sound 
tinance, to which so much of the country’s commerce and 
trade was due. It did not imply any hostility to municipal 
undertakings if they maintained, as they did, that these had been 
carried to excess, that there were limits which must be imposed, 
limits which the state of the money market imposed on borrow- 
ings for such undertakings. : 

Lord Avebury, who followed, regretted the present tendency to 
municipal trading mainly on five grounds. First, the legitimate 
functions and duties of our municipalities were already enough, if 
not, indeed, more than enough, to tax all their energies and fill up 
al! their time. Secondly, it would involve an immense increase in 
municipal debt.  Thirdly, it would involve municipalities in 
l;bour disputes. Fourthly, as there would not be the same 
stimulus to economy and attention, there would be a great pro- 
‘ability, not to say certainty, that either there would be a loss or 
tbe service would cost more. Fifthly, it was & serious check to 
progress and discovery. Lord Avebury enlarged on these different 
points, and in the course of his arguments he said that in many 
cases, at apy rate, the profits from municipal enterprise were 
imaginary. ‘Too little was allowed for depreciation, for rent, for 
leval and clerical expenses. In many cases in electric lighting an 
undue amount was charged to street lighting; in tramways, too 
mach was charged to street improvements. Still, taking the 
a> outs as given, the number of electric light undertakings which 
tad been working for 12 months was 191. The capital expendi- 
ture had been £27,000,000, on which the profit claimed was 
£341,000. The amount put to depreciation, however, was only 1 per 
cent., which was absurd; if 23 had been allowed, which was quite a 
minimum, this would have amounted to £673,000, and would have 
tarned the so-called profit into a heavy loss. Forty-eight muni- 
cipalities work tramways; of these only 13 make any contribution 
to tbe rates, 17 make no depreciation allowance, and only 11 allow 
ov-r 2 per cent. 


Electrolytic Chromium.—4A paper by Prof. Max 
Le Blane is reported in Electro-Chemical and Metallurgical Industry, 
IV, No. 6, Report Amer. Electrochem. Soc. Anything from the 
pen of this undoubted authority on electrolytic problems is bound 
to have weight. The present paper deals with the patents of Placet 
and Bennett, who stated that chromium could be deposited from 
chrome alum in a massive form in the presence of alkaline sulphates 


acidified with sulphuric acid. Placet went so far as to exhibit 
1 kg. of chromium obtained by the above process. Carveth and 
Mott and Carveth and Curry repeated this work, and obtained good 
deposits at least O1 mm. thick. Le Blanc, however, states 
definitely that chromium of any desired thickness cannot be obtained 
in this manner, and concludes that the essential conditions were 
omitted from the original specifications. The author gives the 
following order for the best results obtained up to the present 
time: Lead anode, porous cup, chromium sulphate solution con- 
taining free boric acid, copper cathode. Rotation is unnecessary, 
and a good deposit is obtained at first. This, bowever, cracks as 
the deposit thickens, and finally scales off. Fine deposits can be 
plated on brass, copper or carbon in this manner, but the greatest 
thickness does not exceed 0:13 mm. The 1-kg. chunk could not have 
been obtained in the manner described. 


Motor- Bus Accidents.—According to a statement 
made by the Home Secretary in the House of Commons on 10th 
inst., there were in June 390 accidents from motor-omnibuses in 
the Metropolitan Police District. Eighty of these accidents 
resulted in personal injury, and three proved fatal. 


London Power Supply.—Commenting upon the report 
of the L. C. C. Highways Committee on this subject, the Daily 
Chronicle remarks :—“ We feel sure that the Council will see the 
necessity for getting to work quickly, but it should also go to work 
surely, as this will be its last chance. If it relies on its own 
officers, who are already fully occupied with their daily duties, to 
prepare what will be the largest electric power scheme in the 
world, it will court failure. "There are rumours that all the electric 
lighting companies in London are forming a combination, with the 
help of the organisers of the Administrative Company, to oppose 
the Council with a rival scheme." 


Appointments Vacant.—Assistant master for the 
Science Section of the Aston Manor Education Committee (£150) ; 
clerk and commercial assistant for Acton Electricity Department 
(E100). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected doit the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnmorRICAL Review posted as to their movements. 


Central Station Engineers.—Mr. A. E. McKENZIE, 
resident engineer of Stuart Street Electricity Works, Manchester, 
was married at St. Mary's Church, Liscard, on July llth, to 
Miss Louie White, third daughter of the late Mr. Richard White, 
civil engineer of Widnes. The presents included a silver tray 
from the staff of the Manchester Corporation electricity department. 
The presentation was made by Mr. S. L. Pearce, city electrical 
engineer. 

The Southampton Т.С. has by 14 votes to 13 decided to defer for 
а year a proposed increase of salary from £190 to £210 to Mr. Н. L. 
MILs, distribution superintendent. 

Mr. HENRY Hatt, of Sheffield, Mr. H. Lister, of Newcastle-on- 
Tyne, and Mr. J. Moon, of Manchester, are the selected candidates 
to be interviewed by the U.D.C. for the post of electrical engineer 
at Scunthorpe. 

Ilford U.D.C. has decided to place the tramways department 
under the management of Mr. A. H. SHaw, electrical engineer, and 
to increase his salary from £450 to 4475, as from June 24th last, 
with a further increase of £25 next year, and a gratuity of £25 
for services rendered since the resignation of Mr. Spurr. 

The Electricity Committee of the Ashton-under-Lyne T.C. has 
recommended that the salary of Mr. WALES, chief assistant 
engineer at the electricity works, be increased by £25 per annum. 

Mr. R. R. Ерсе, of the Doncaster Corporation electricity staff, 
who has secured an appointment at Ipswich, has been presented by 
the electricity and tramway staff employés with a clock. 

The Woolwich T.C. has granted the following increases of влагу 
in the electricity department :— Mr. J. W. Келтѕ, acting electrical 
engineer, from £200 to £250 per annum; Mr. S. H. PENNING, dis- 
tribution engineer, from £150 to £180; Mr. S. P. Ives, acting 
installation engineer, from £109 to £140 ; Mr. SPEIGHT, Mr. CLARE 
and Mr. ELEY, charge engineers, from £120 to £140; Mr. Т. W. 
Bunce, junior charge engineer, from £91 to £120; Mr. F. KERSHAW, 
chief clerk, from £160 to £180; Mr. C. A. TRAYTE, draughtsman, 
to £100. | 

On July 13th, at the Horsham electricity works, Mr. W. E. 
KIDNEB, who is resigning his post at Horsham in order to take up 
that of chief assistant at the Leatherhead electricity works, was 
presented with electrically-illuminated table flower centre vases, on 
the occasion of his marriage. . 

Mr. Frepx. Н. Epwarps, A.M.I.E.E., is leaving the London 
United Tramways, Chiswick, to take up a new appointment as 
station engineer with the Metropolitan Borough of Woolwich. 


Tramway Officials. — On July 6th а presentation 
was made at Wakefield to Mr. W. H. WEBSTER, who has left 
to take up a position as inspector on the Burton and Ashby (Mid- 
land Railway) Light Railways. Motorman Shorrocks presided, 
and the presentation (a marble timepiece) was made by Inspector 
Shepherd, in the unavoidable absence of Mr. T. Tate, chief traffic 
guperintendent. 

Mr. G. R. BLACKBURN, assistant electrical engineer to the Brad- 
ford Corporation tramways, has been appointed rolling-stock 
superintendent to the Manchester Corporation tramways, at a 
salary of £300 a year. 
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General.—Mr. Е. CHARLES RAPHAEL informs us that 
his new business address is 156, Temple Chambers, Temple Avenue, 
London, E.C. 

Mr. HAYDN T. Harrison announces that he has severed his con- 
nection with the Reason Manufacturing Co., Ltd. He is retaining 
his offices at 11, Victoria Street, S.W., and will carry on his business 
from this address as previously. 


Obituary.—The funeral took place at Bradford on 
Saturday, of Mr. James Davis, of the firm of Messrs. J. Davis & Co., 
electrical engineer, of Tyrrel Street, Bradford, who died at the age 
of 58 years, after a long and painful illness. He was a strong 
Churchman and Conservative, a keen sportsman, a Freemason who 
had passed through many honours, and an enthusiastic supporter 
of several charitable movements which had to do with the 
lower-class child life of the city. At the funeral a sight was seen 
which is unique in Bradford's records, there being present, in token 
of appreciation of Mr. Davis's philanthropic work, a score of 
newsboys and shoeblacks carrying a banner draped with crape. 

An Edinburgh paper records the death of Mr. WILLIAM 
ALEXANDEB Bryson, who for some years was electrical engineer to 
Leith Corporation. Mr. Bryson went to Leith in 1897, and was 
responsible for the designing of the electric station and the carrying 
on of the work until early in 1901, when he resigned and begau a 
private practice as consulting engincer. Since taking up private 
work in Leith, he had superintended installations of lighting and 
power in various public buildings. Mr. Bryson was a Fellow of the 
Royal Society of Edinburgh, and he had devoted much time lately 
to the improvement of steam motor-cara. 

We regret to record the death of Mr. HERBERT DREWwETT, 
A.M.I.E.E., who was, until quite recently, a partner in tho firm of 
Mesers. Drewett & Hood, whose business was purchased last 
December by Messrs. T. Hood & Co., Ltd, Mr. Drewett becoming a 
director of the new business. When this amalgamation took place, 
Mr. Drewett accepted an appointment as manager of the Bangkok 
Dock Co., at Bangkok, in Siam. It wasfrom there that a cable was 
received, stating that he had died from cholera on July 3rd. Не 
only left England about six months ago. 


NEW COMPANIES REGISTERED. 


Ruberoid Co., Ltd. (89,378).— This company was registered on 
July 4th, with а capital of £6,000 in £1 shares, to acquire the goods manu- 
factured by the Standard Paint Co., of New York, and/or the Ruberoid 
Gesellschaft Mit Beschraenkter Haftung, of Hamburg, to sell the same in the 
United Kingdom or elsewhere, and to carry on the business of manufacturers of 
and dealers in rooting, dampcourse, siding, building, sheathing, insulating and 
wrapping papers, decorative materials, paints, oils, Varnishes, room and picture 
mouldings, electricians, manufacturers of insulating materials and electrical 
compounds, dc. The first subscribers (each with one share) are:—R. L 
Shainwald, 100, William Street, New York, president of Standard Paint Со. ; 
G. A. Meyer, 93, Dovenhof, Hamburg, managing director of Ruberoid G.m.b.H., 
Hamburg; E. R. James, 7, Queenswood Road, Forest Hill, S.E., engineer; H. 
Langdon, 51, Comerford Road, Brockley, S. E., accountant; D. L. Irwin, 
54, Adelaide Road, Brockley, B.E., salesman; R. С. Furber, 8, Gray's Inn 
Square, W.C., solicitor; and Н. C. Todd, 78, Headstone Road, Harrow, clerk. 
No initial public issue. The number of directors is not to be less than three 
nor more than five; the first are R. L. Shainwald, G. A. Meyer, B. H. Howell 
and E. К, James. The said В. L. Shainwald, or other the president of the 
Btandard Paint Co., is to be chairman of this coinpany. The said Standard 
Paint Co. and the Ruberoid Gesellschaft Mit Beschraenkter Haftung may each 
appoint a director, who shall not require any qualiflcation ; remuneration, one 
guinea each per board meeting attended. 


Swan Electric Engraving Co., Ltd. (88,394). —Тһіѕ com- 
pany was registered on July 5th, with a capital of £10,000 in £1 shares, to 
acquire the husiness carried оо at 114 and 116, Charing Cross Road, W.C., ав 
the Swan Electrical Engraving Co., to adopt an agreement with D. Cameron- 
Swan, and to carry on the business of electrotypers, engravers, printers, photo- 
graphers, &o. The first subscribers (each with one share) are:—J. W. Swan, 
58, Holland Park, W., electrical engineer; K. R. Swan, 58, Holland Park, 
W., barrister; Miss M. E. Swan, 58, Holland Park, W.; Miss D. Swan, 58, 
Holland Park, W.; D. Cameron-Swan, 114 and 116, Charing Cross Road, W.C., 
printer and engraver; M. Hicks, Salisbury House, E.C., chartered accountant; 
and W. Joynson-Hicks, 13, Old Jewry Chambers, E.C., solicitor. No initial 
public issue. The number of directors is not to be less than two nor more than 
seven; the subscriptions are to appointment the first; qualification, £100; 
remuneration as fixcd by the company. Reyistered office, 114 and 116, Charing 
Cross Road, W.C. 


Rhymney Valley and General Electric Supply Co, Ltd. 
(89,418).—T his company was registered on July 6th, with а capital of £5,000 in 
£1 shares, to carry on the business of suppliers of electric light and power, 
electrical engineers and contractors, &c. The first subscribers (each with one 
share) are:—B. Newton, Junction Hotel, Bargoed, licensed victualler; D. 
Phillips, Hanbury Arms, Bargoed, licensed victualler; D. Protheroe, High 
Rtreet, Bargoed, ironmonger; J. Powell, Wingtield Cottage, Bargoed, contrac- 
tor; M. A. Edwards, 61, Hanbury Road, Bargoed, tobacconist and hairdresser ; 
E. L. Watkins, 40, Hanbury Road, Bargoed, butcher; and J. Jenkins, 2, Upper 
High Street, Burgoed, fruiterer. Minimum cash subscription 25 per cent. of 
the nominal capital. The number of the directors is not to be less than three 
or more than nine; the first are B. Newton, D. Phillips, D. Protheroe, J. Powell, 
M. A. Edwards, E. L. Watkins and J. Jenkins; qualification, 1 share; remune- 
ration a tixed by the company. Registered office, Tenby House, Capel Street, 
Bargoed. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Peterborough Electric Traction Co., Ltd. (74,562).—This 

company's annual return was filed on May 7th, when 4,000 ordinary and 4,000 
reference shares had been taken up out of a nominal capital of £60,000 in 
,000 ordinary and 6,000 preference shares of £5 each. £5 per share has been 

called up, resulting in the receipt of £40,000. Mortgages and charges, £20,000. 


Newquay Electric Light and Power Co., Ltd. (85,451).— 
Issue on July lst of £2,500 5 per cent. debentures, part of series created 
June 30th, 100, to secure £4,000, charged on the company's undertaking and 
property, present and future, including. uncalled capital, No trusteee. No 
previous issue of same series. | 


Empire Electric Light and Power Co., Ltd. (London) 
(75,545).—A debenture dated June 27th, 1906, to secure £1,100, charged on (1) 
the Chesham Urban District Council Provisional Electric Lighting Order ; (2) 
the Chesham electric lighting station, machinery therein and site thereof; 
(8) the company's interest in the Romford Tramways and Electric Lighting 
Acts, and all land, buildings, plant and machinery of the company in connection 
therewith ; (4) the benefit of two agreements with the Halesowen Rural District 
Council, respecting the Light Railway Order of the said Council, and the com. 
pany’s interest therein: (5) all moneys payable to the company on the gale or 
transfer of the said undertaking, whether under Sec. 2 of the Electric Lighting 
Act, I, or otherwise, and the company's undertaking and other assets, 
including uncalled capital (subject to mortgage for £6,900), has been registered. 
Holders: Messrs. Le Brasseur and Oakley, 40, Carey Street, W.C. 


Julius Sax & Co., Ltd., electricians, London (63,371).—A 
memorandum of satisfaction in full of debentures dated February lith, 1904, 
securing £1,200, has been filed. 


Mardy Electric Light Co., Ltd. (52,361).—This company's 
annual return was filed on May 11th, when the entire capital of £2,000 in £1 
shares had been taken up. £2,000 5s. has been received, including 5s. paid on 
one forfeited share. Mortgages and charges: £600, 


Lewes and District Electric Supply Co., Ltd. (64,333).— 
This company's annual return was filed on May 21st, when 2,507 ordinary shares 
had been taken up out of a nominal capital of £50,000 in 2,500 ordinary and 
2,500 preference shares of £10 each. £20,570 has been received. Mortgages 


А and charges: Nil. 


Hewwall Electric Light Co., Ltd. (55,482).—This company's 
annual return was filed on June 13th, when 1,295 shares had been taken up and 


paid for in full out of & nominal capital of £1,500 in £1shares. Mortgages and 
charges: Nil. 


Thomson-Davis ‘Telephone System, Utd. (64,901).—This 
company's annual return was filed on May 4th, when 6,695 shares had been 
taken up out of a nominal capital of £6,000 in £1 shares. £1 per share 
has been called up on 849 and "7s. 6d. per share on 360, resulting in the 
receipt of £947. £30 remains in arrears. 4,493 shares are considered as fully 
paid. Mortgages and charges: Nil. 


Electric and Ordnance Accessories Co., Ltd. (71,240).— 
This company’s annual return, made up to May 23rd, has been filed. The 
entire capital of £50,000 in £1 shares has been taken up and paid for in full. 
Mortgages and charges: £130,000. Since the date of the return, the capita! 
has been increased to £150,000 and the £100,000 new shares have been taken up 
subject to payment in cash. 


Penarth Electric Lighting Co., Ltd. (52,912).—' This com- 
pany's annual return was filed on May 21st, when 2,500 ordinary shares had been 
taken up out of a nominal capital of £50,000 in 2,500 ordinary and 2,500 prefer. 
AR shares of £10 each. 425, 000 has been received, Mortgages and charges: 

il. 


Brisbane Electric Tramways Investment Co., Ltd. (67,853). 
—This company's anoual return was filed on June 11th, when the entire capital 
of £750,000 in 75,000 ordinary and 75,000 preference shares of £5 each had been 
taken up. £750,000 is considered as paid. Mortgages and charges: £425,000. 


Market Drayton Electric Light aud Power Co., Lt4. 
(72,677).—This company's annual return was filed on May 28th, when 1,291 
shares had been taken up out of a nominal capital of £15,000 in £10 shares. 
£10 per share has been called up and £12,910 has beenreceived. Mortgages and 
charges: Nil. 


United Electric Tramways of Monte Video, Ltd. (89,456).— 
A trust deed dated June 19tb, 1906, securing £300,000 further debenture stock 
(supplemental to a trust deed of July 12th, 1905, covering £500,000 debenture 
stock) has been registered. Property charged: Certain debentures and shares, 
and a debt due from another company, as set out in original trust deed, and 
certain additional debentures, &c., specified in supplemental deed. -Trustees: 
Major Sir Win. E, E. Gordon, M.P., 4, Chelsea Enibankment, S. W.;: the Hon. 
Claude G. Hay, M.P., Basildon House, E. C.; and H. A. Trotter, 7, Mincing 
Lane, Е.С. 


Metropolitan Electric Tramways, Ltd. (42,526).—A trust 
dced dated May 28th, 1906 (supplemental to atrust deed of April 28th, 1904), 
securing £250,000 debenture stock ranking pari passu with £350, stock already 
issued, has been registered. Property charged: Various tramways, light rail- 
ways, buildings, land and shares, and the company's other assets and under. 
takings, present and future, including uncalled capital (being the same property 
as charged by original trust deed), Trustees: Electric and General Investment 
Co., Ltd., 1 and 2, Great Winchester Street, Е.С. i 


Dixan & Corbett and R. S. Newall & Co., Ltd. (lightning 
conductor manufacturers, &c., London). (24,228).—Issue on June 19th of £8,200 
5 per cent. debentures, part of series created October 25th, 1904, to secure £35,000, 
charged on the company's undertaking, lands, hereditaments and property, 
present and future, except uncalled capital. Trustees: F. Kemp, Mosley 
Street, Manchester, and T. Bowden, Newcaste-on-Tyne. Previously issued of 
sume series: £24,900, 


Oriental Telephone and Electric Co., Ltd. (40,691).—' This 
company's annual return was filed on May 15th, when 179,318 ordinary and 
50,000 preference shares had been taken up out of a nominal capital of 
4900, 000 in 900,000 ordinary and 100,000 preference shares of £1 each; £1 per 
share has been called up on 7,816 ordinary and 50,000 preference, and 
£57,828 10s. has been received, including £12 10s.paid on 50 ordinary shares 
forfeited; £171,497 ordinary are considered as fully paid. Mortgages and 
charges: £100,000. 


Cork Electric Tramways aud Lighting Ca., Ltd. (Registered 
in Dublin).—Issue on June llth of debentures for £2,000, part of a series 
created by resolutions of June 9th, 1898, November 22nd, 1899, December 17th, 
1900, September 15th, 1902, and March "th, 1905, securing £115,000. Property 
charged: Certain freehold and leasehold hereditaments. Trustees under deed 
of February &th, 1899: Sir Chas. R. Wilson, R. C. M. G., 21, Pont Street, S. W.;: 
and J. F. Nauheim. New Court, St. Swithin’s Lane, Е.С. Previously issued of 
same series: £113,000. 


CITY NOTES. 


Electric Supply Corporation. 


TuE report for 1905 states that there is a debit balance of £294 
carried to the general balance-sheet. The company has received 
from the guarantors £3,967, the amount sufficient to extinguish the 
above debit balance, and to provide for the payment of an interim 
dividend at the rate of 5 per cent. per annum for the six months 
ended June 30th last. The dividend received from the Chelmsford 
Electric Lighting Co., the only undertaking possessed by the Cor- 
poration which is fully established, was again at the rate of 6 per 
cent. per annum. The actual net profits of that company for the 
year were £3,817, and the dividend declared amounted to £2,123. 
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The groes revenue from the installations in Dalkeith, Dollar, Jed- 
burgh and Melrose amounted to £1,533, as against £588 in 1904, 
whilst from the accounts of the Totnes Electricity Supply Co. there 
sppears a loss of £210 on its first completed year's working. The 
gross revenue of that company, however, showed a steady improve- 
ment. During the past year supply of electricity has commenced 
at St. Andrews, Exmouth and Hitchin, and current to the value of 
£527 was sold in the two first-named places. The work at Fal- 
mouth and Dumbarton is progressing satisfactorily, and applications 
from consumers are being received. The demand for current in 
the several towns is steadily increasing. The total number of 
lamps connected to the IERI S systems on December 31st, 1905, 
was equivalent to 38,115 ps of 8-c.P. each, and 4,195 were 
awaiting connection; since that date tbe number of lamps con- 
nected and applied for has considerably increased. The company 
bs: applied for a provisional order for an electric tramway from 
Clydebank to Dumbartion, and from Dumbarton to Ballock, on the 
shore of Loch Lomond. This tramway may by agreement be con- 
nected up at Clydebank with the Glasgow system of tramways. 
Additional capital will be required for the purpcse of completing 
the full amount of work secured for this company, and this matter 
is receiving the careful consideration of the directors. 


National Telephone Co., Ltd. 


Ат one of the recent balf-yearly meetings of the company, Sir 


HzxRY FowLEB stated that the opinion of eminent counsel would 


be taken as to the legal rights of the various classes of debenture 
stockbolders and shareholders upon the winding up of the company 
on the transfer of its plant and propeity to the Postmaster-General 
after December 31st, 1911. Mr. Ralph Nevill, K.C. (now Mr. 
Justice Nevill), and Mr. Francis B. Palmer have given their 
opinions, which have been communicated to the shareholders. 
Counsel consider that the debenture holders will be entitled to 
receive par value plus accrued interest, but no premium ; the first 
and second preference sharebolders will be entitled to be repaid 
the capital paid up on their shares, but will not be entitled to par- 
ticipate in the excess"; the third preference sbarcholders will 
be entitled to the repayment of their holdings, and also to partici- 
pate in “the excess"; the preferred stockholders will be entitled 
to & return of their capital, in addition to a premium of 5 per cent., 
before the deferred stockholders receive anything, but as between 
the holders of the third preference shares and of the pre- 
ferred and deferred stock, tbe 5 per cent. premium on 
the deferred stock must be treated as payable exclusively 
out of the assets which would otherwise have been 
available for distribution amongst the holders of the deferred stock, 
and not so as to diminish what the holders of the third preference 
shares will receive. Answering the final question as to whether the 


deferred stockholders will be entitled to the whole of the surplus - 


asseta counsel say: It appears to us that the ultimate surplus 
must be divided into two parts bearing the same ratio to one another 
as the third preference shares bear to the aggregate amount of the 
preferred ordinary stock, and that the one part should be divided 
amongst the holders of the third preference shares in proportion to 
the third preference shares held by them respectively, and that the 
other part should be divided amongst the holders of the deferred 
stock in proportion to the deferred stock held by them respectively, 
iess the 5 per cent. premium paid on the preferred stock as above 
indicated." Mr. J. M. Astbury, K.C., M.P., and Mr. A. R. Kirby 
concur in effect with the opinions of Messrs. Nevill and Palmer. 


The French Thomson-Houston Co. 


Tax report of the Compagnie Francaise pour l'Exploitation des 
Procédés Thomson-Houston, which was adopted at the recent 
general meeting held in Paris, ehows that the securities in portfolio 
at the end of 1905 were valued at £2,480,000 as compared with 
£2,540,000 on December 31st, 1904. The difference between these 
. two totals is represented by the changes made in the composition 
of the share holdings and other securities, and by the new valuation 
undertaken at the close of the year. In the first place, the 
eecurities to the extent of 75 per cent. are composed of French 
Rentes and various obligations, and shares in industrial com- 
panies in which the company is interested, and the equip- 
ment of which is now considered complete. The remaining 
25 per cent. of the portfolio values relates to undertakings initiated 
by the company, the natural development of which has to be waited 
for uctil the normal working period arrives. After referring in 
detail to & number of electric tramway and lighting companies 
comprised among these investments, the report states that the 
Société des Ateliers Thomson-Houston has developed well during 
the year. The plant required to meet the orders forthe Curtis 
tarbine, of which the company acquired the patents, has been 
installed and put in operation. The first installation of Curtis 
turbines, which was made for the Nice Gas and Electricity Co., has 
yielded entirely satisfactory results, and the orders for the engines 
are becoming more numerous. A year ago the orders for turbines 
represented 9,750 Kw., and from that time they have risen to 
22100 xw. Ая the Société des Ateliers Thomson- Houston has been 
unable to devote the desired amount of attention to the business on 
the site in the Rue de Vaugirard, the company proposes to 
establish soxiliary works specially for the construction of the 
turtines. The report of the Compagnie Française proceeds to 
remark that the company has just received from the Nice 
Gas and Electricity Co. a repeat order for turbines, and orders 
from the Marseilles Gas Co. for the equipment of the works being 
established at that port, and for electrical. and mechanical plant for 


certain tramways, hydro-electric works and lighting stations. The 
Paris Metropolitan Railway Co., which is satisfied with the train 
control equipment supplied by the company two years ago, has 
ordered similar equipment for 36 new coaches. In general, the 
orders received down to the present time have been more consider- 
able than at the same period a year ago, and the improvement in 
business recorded in the last report has been maintained, although 
the prices of manufactures have not yet sufficiently advanced. 
The accounts show net profits of £84,430 for 1905, as compared with 
£85,000 in the previous year, and a dividend of £1 per share bas 
been declared on the ordinary capital of £1,600,000, being the 
same rate as was paid in 1904. The value of the 4 and 5 per cent. 
obligations in circulation is £1,100,000. 


General Electric Co., Ltd. 


THE report of the directors which is to be presented at the meeting 


to be held to-day, gives the following results for the year ended 
March 31st, 1906 :— 


The net trading profits and income from investments, 
&c., amount to.. "Y та T" Р ey .. £90,149 
After deducting depreciation and debenture interest 


amounting to .. ы T 52 "S 5,554 
There remains a balance of .. js o £44,595 
Out of which the dividend on the preference shares at 
the rate of 5 per cent. for the year lias been paid, 
. absorbing x4 8 eA es id vx £12,500 
Leaving an available balance of i "T £332,095 
Which the directors recommend should be appro- 
priated as follows :— 
To payment of managing directors’ and em- 
ployés’ bonus .. Не si А is ng £3,210 
To payment of dividend on ordinary shares at 
the rate of 5 per cent. for the year ended 
March 31st, 1906 - is oY 16,5461 
То reserve account j т n » 12,324 
Tne Reserve Accor NT— d 
The reserve account stands in the accounts at.. .. £96,253 
being the amount of undivided protits as at March 
81st, 1905 
The proposed appropriation of the undivided protit of 
the year amounts to. x а ss ЗЕ 12,325 
Giving a total reserve account of £108,578 


The sales of all departments have shown an increase during 
the year, yet the trading profits have not bencfited therefrom 
proportionately owing to the continued rise in price of raw 
materials without a corresponding increase of selling prices. The 
slight improvement in the general trading noticeable during the 
last few months has not affected the balance-sheet under review, 


but has materially helped to fill tbe order books for the current 
year. 


The Witton Engineering and Carbon Works have been incrcased: 


during the year owing to progressive resulta, and are at present in 
a very good condition. The machinery turned out from Witton 
Works has gained steadily in popularity, many large contracts have 
been carried out, and are leading to repeat orders. 

Further ordinary shares to the number of 1,372 were allotted 
during the period covered by the balance. sheet to the directors 
at par. 

During the year Mr. A. Eckstcin tendered his resignation as a 
managing director, which was accepted by the board. 

Mr. Railing retires by rotation from the position of director, and 
offers himself for re-election. 

[For the previous year the dividends were at the same rate, but 
£15,987 was carried to reserve.] 


Electrical Power Storage Co., Ltd, 


THE meeting of this company was held on Thursday last week at 
Winchester House, E.C., Mr. J. Irving Courtenay presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the balance-sheet showed, after payment of debenture interest, a 


* profit for the year of £8,604, which, together with £711 carried 


forward from last year, made a total of £9,315. They recom- 
mended a similar dividend to that of the last three years, viz., 
6 per cent., which would absorb the sum of £5,390, leaving the sum 
of £425 to be carried forward. There had been spent on mainten- 
ance, renewal and repair of buildings, plant and tools, the 
sum of £3,663, and £1,824 had been spent on account of new 
plant. This year they had expended a somewbat heavy sum on 
account of exhibitions. In addition to the Electrical Trade Exhibi- 
tion at Olympia in the autumn of last year, they had exhibited at 
two smaller exhibitions, one in connection with tramways and the 
other witb collieries. The result of these exhibitions was not 
confined to the financial year just completed, for they would doubt- 
less derive benefit from them in the present and succeeding years. 
The directors, had, however, written off the whole of the expendi- 
ture so incurred out of the revenue of the year. Had it not been 
for this special expenditure the profit would have been even larger 
than last year. Considering the prevailing depression in their 
particular branch of the electrical trade and the keenness of com- 
petition, which rendered prices very low, together with the fact that 
they had had to face an abnormal rise in the cost of raw matcrials, 
especially their staple commodity, viz, lead, the result was 
eminently satisfactory. The year which bad just closed was speci- 
ally noticeable for the diminution in the amount of orders placed 
for large or central station batteries, and no doubt the ditficulty 
which many corporations were finding in obtaining moncy for such 
enterprises and extensions was the chief cause of this diminution. 
Of such business, however, as there bad been, the company had cer- 
tainly had their full share, and during the year they had completed 
batteries for the following :— Preston, Bury St; Edmunds, Dartford, 
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Stoke Newington, Oxford, Chelsea Electricity Supply Co., Ltd., 
and they had at present on their books, amongst others, batteries 
for Marylebone, Chelsea Electricity Supply Co., Ltd., Sheerness 
Dockyard (Admiralty), Ilford, and Birmingham. With reference to 
the Birmingham contract, it might be interesting to mention that 
their first battery was supplied to the old company, which 
had since been absorbed by the Corporation, in 1891, and 
they had had repeat orders from them on no fewer than 
six occasions. With regard to batteries for the propulsion of auto- 
mobiles their busincss was still increasing, although not as rapidly 
as they would like. They were continually making improvements 
in that class of battery, and at the present time there was no carriage 
which could compare with the electric carriage for town use, 
although for touring purposes the electric car was not so well 
adapted. In connection with electrically-propelled vehicles the 
company was giving special attention to the question of electrically- 
driven omnibuses. At the present time, in conjunction with other 
engineers, they were considering the matter, and hoped before very 
long to have a specimen 'bus running in London. In the mean- 
time, not having had suflicient experience in this class of vehicle, 
they preferred not to make any detinite statement concerning 
them. The success of the vehicle did not depend on the cost of 
upkeep of the accumulator alone; if it did, from their experience 
with other vehicles, they could safely say that there was no reason 
why electrically-propelled omnibuses should not be the solution of 
the much-discussed question of motor vehicles for such purposes in 
crowded traffic. During the past few months many of the share- 
holders might have noticed extravagant statements appearing in the 
daily Press with reference to new methods of manufacture and dis- 
coveries in regard to storage batteries, mainly originating from the 
other side of the Atlantic. "These had generally been connected in 
some way with more or less rare metals, and bad been accompanied 
by the information that tLose owning or interested in the dis- 
coveries were making arrangements to purchase the whole, or the 
greater bulk, of the world's supply of the particular metal 
required. It was difficult to understand why such precautions 
should bave been taken unless it was that those people, being con- 
vinced that they were unable to obtain a monopoly by patent 
rights, had endeavoured to ensure it by that means; but he 
thought the general public must be getting somewhat tired of 
hearing year after year similar statements without any of the 
promised results being forthcoming. From tbeir own experience, 
they considered that there was no more probability of those new 
batteries developing into successful commercial articles than there 
had been in those which had been previously put forward. In 
fact, he was advised by their technical staff that nothing short of a 
discovery which would revolutionise the accepted theories of the 
chemistry of metals would be able to oust lead from the position 
that it occupied to-day as being the only metal from which a satis- 
factory commercial storage battery could be manufactured. He 
thought the outlook was distinctly encouraging, and he hoped that 
they had seen the worst of the depression in their branch of the 
electrical industry. 

The report was adopted. 
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Chili Telephone Co. Ltd. 


Тнв meeting was held on Thursday last week at the offices, 
42, Old Broad Street, E.C., Mr. Geo. Keith presiding. In moving 
the adoption of the report, the CHaiRMAN said that the gross 
revenue in Chili from all sources was $1,090,569, which was an 
increase of $111,823 over the previous усаг, а very favourable com- 
parison. юхрепацщге had increased in the same proportion, the 
figures being $501,032 for 1905-6, and $445,140 for 1904-5. The 
winter in Chili had been very severe, and the plant in some 
districts had suffered much from storms, which had made the work 
of maintenance ditficult and expensive. The item of labour had also 
been rather heavy. The number of subscribers at all centres at the 
end of the year was 7,270, compared with 6,274 at the beginning, 
showing 996 additional subscribers during the 12 months. 
income in Chili from all sources was $589,536, showing an increase 
of $55,930. The average rate of exchange being 15'244., compared 
with 16:30d. in the previous year, the figures converted into sterling 
were £37,435 for 1905-6, and £36,227 for 1904-5. £7,010 had been 
expended during the year on new construction. The balance to the 
credit of the revenue account was £36,372, of which the sum of 
£16,119 had been placed to reserve. They now proposed to pay a 
dividend of 5s. per share, which with the interim dividend of 3s. 
would maké 88. per share for the year. In conclusion, he remarked 
that business in Chili was, generally speaking, in an active and 
prosperous condition, and he thought they might look forward to 
increased prosperity. 

Mr. F. W. Jones seconded the motion, and the report was 
&dopted. 


Edmundsons' Electricity Corporation, Ltd. 


THE directors’ report for the year ended March, 1906, says that, 
including the sum of £15,007 brought forward from last year, the 
net profit, after payment of debenture interest, amounts to £59,174. 
After deducting dividends on preference shares paid and accrued, 
amounting to £24,000, and an interim dividend of 24 per cent. on 
the ordinary shares, amounting to £10,000, there remains a balance 
of £25,174, out of which the directors recommend a final dividend 
on the ordinary shares at the rate of 3 per cent. per annum (making 
4 рег cent. for the year), £6,000, adding to reserve fund £3,962, 
and carrying forward £15,212. During the year £105,000 deben- 
ture stock has been issued. The premiums received in respect of 


The net, 


this issue, less expenses, amount to £1,038, and bave been added to 
the reserve fund, which, with the contribution proposed to be made 
from revenue account, will be thereby increased to £95,000. In 
consequence of the smaller amount of installation work done 
during the year under review compared with the previous-year, the 
trading profit shows a considerable diminution. The directors 
regret that, on the other hand, the increase of income from invest- 
ments has not compensated for this deficiency. They believe, 
however, that an improvement in this direction is now being 
experienced. A list of the shares and debentures held by this 
corporation and of advances made to affiliated companies appears 
below. Allthe stations in which'the corporation is interested are 
now opened and at work. The total number of equivalent 8-c.P. 
lamps connected at end of March, 1906 (exclusive of the Lancashire 
Power Co.). is 934,119, showing an increase on the year of 172,666. 
Mr. F. E. Gripper has resigned his position as chairman of the 
corporation, but retains office as joint managing director. Mr. Н. 
Woifenden has been elected chairman and joint managing director. 


INVESTMENTS IN AND ADVANCES TO SUBSIDIARY COMPANIES., 


Company. Areas of supply. Bhares. пер Advances. 
| x 
— 2 
Alderley & Wilms- Alderley Edge and £3,856 £5,000 £36,752 
low E. S. Co. Wilmslow. 
Bromley (Kent) | Bromley and Chislehurst 28,100 — | — 
E.L. and P. Co. 
Folkestone Elec. | Folkestone, Sandgate and 13,475 — А — 
Supply Со. Hythe. ЕС 
Isle of Wight E.L. | Ryde, Newport, Ventnor, | 118,916 5,800 44,459 
and P. Co. Sandown, Shanklin and | 
Cowes. 
Ilfracombe E. L. | Ilfracombe 885 — , 35,010 
and P. Co. 1 
Lancashire Power —— 79,010 — — 
Construction Co. 
Lymington E. L. Lymington 8,770 9,600 12,469 
and P. Co. 
MS 9 Mowbray Melton Mowbray 11,960 14,900 10,050 
4 
Nowniaiket E. IL. Newmarket 5,650 8,000 — 
Co 
North of Scotland | Montrose, Brechin and 49,470 — 47,480 
E.L. and P. Co. Inverness. ' 
Ramsgate and Dis- | Ramsgate — — 84, 103 
trict El. Sup. Co. ; 
Scarborough Tram- — — — 97,981 
ways Co. 
Salisbury E. L. and | Salisbury 25,119 20,000 4,721 
Supply Co. 
Urban Elec. Supply Camborne, Redruth, 226,820 — 172,961 
Co. Glossop, Twickenham, 
Hawick, Grantham, 
Berwick-on-Tweed, 
Godalming, Newton Abbot, 
Stamford, Dartmouth, 
Weybridge, Newbury and 
Caterham. à 
Winchester E. L. Winchester 16,815 9,000 — 
and P. Co. 
Wycombe (Boro') | High Wycombe 81,160 26,000 30,385 
E.L. and P. Co. — — ——.—— 
£624,455 | £98,300 | £526,277 
SUMMARY, 
Shares ee ar - $a Pe - T £624,455 
Debentures . ex 98. 
Advances 526.276 
Investment in Guernsey ‘unde rtaking А . . 191,796 
Investment in Cromer, Dorking, Frome, Hamilton 
and Surbiton (local authorities) undertakings 82,274 
£1,413,101 


Of the above investments £398,474 has not yet reached a dividend-earnin 
stave. 
[The dividend on the ordinary shares for the previous year was 7 per cent. | 


Diesel Engine Co., Ltd. 


THE report for the year ended March 31st last states that the 
operations of the company during the period covered by the 
accounts have largely increased, and the prospects have much 
improved. The credit balance of trading account shows £11,162, 
plus £1,485 royalties, or a total of £12,647 as the gross profits 
made, against £7,404 last year. This shows an increase of about 

£5,000, and the directors are glad to report that since March 31st. 

the rate of progress has considerably increased. The directors 
point out that out of the £4,471 at the credit of profit and loss 
account for the current year, £1,499 had to be paid away in respect 
of contracts entered into in the ycar 1903-1904, and also £212 on 

account of income-tax for which the company was liable owing to 
the accounts of that year having shown a profit. The best indica- 
tion of the continued expansion of the business is supplied by the 

following facts :—The value of orders booked in the financial year 
to which the accounts refer, exceeded by about 50 per cent. those 

booked during the previous year. The turnover during the same 

period exceeded that of the previous year by over 50 per cent., and 
at the end of the first three months of the current financial year 
the orders in hand exceeded by over 20 per cent. the total turnover 
of the previous year. The estimated profit on these orders alone ів 
considerably more than sufficient to cover the entire working 
expenses of the year. At the present time the turnover is limited 
by the speed at which it is possible to obtain delivery of engines 
on order. This matter has received the careful attention of the 
Board, and steps have been taken in order to secure earlier 
delivery to meet requirements. The directors have not as yet been 
able to effect the reduction of capital passed at the meeting om 
May 30th, 1905. Meetings to carry out this scheme are, however, 

to be called immediately, as until this has been effected, it will not 
be advisable to declare a dividend even when the anticipated соха ~ 
siderable profits have been earned. 
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Direct United States Cable Co., Ltd. 


Tue directors’ report for the half-year ended June 30th, 1906, shows 
a revenue, after deducting outpayments, amounting to £56,265, as 
compared with £49,470 for the corresponding period of 1905, show- 
ing a difference of £6,795 in favour of the half-year under review. 
The working and other expenses for the same period, including 
income-tax, but exclusive of cost of cable maintenance, amounted 
to £23,924, leaving a balance of £32,341 as the net profit, making, 
with £5,849 brought forward from the previous half-year, a total of 
£38,189. For the corresponding period of 1905, the working 
expenses and other payments amounted to £22,572. Interim divi- 
dends of 3s. per share for the quarter ended September 30th, 1905, 
3s. 6d. per share for the quarter ended December 31st, 1905, and 4s. 
per sbare for the quarter ended March 31st, 1906, amounting to 
£31,873, have been declared and paid during the financial year, and 
а final dividend of 4s. per share is now proposed, together with a 
bonus of 28. 6d. per share, making, with the three interim dividends, 
44 per cent. for the year, being a total distribution of £51,603. The 
balance of £6,317 on the revenue account is proposed to be carried 
forward. The reserve fund account has been debited with £7,144 
for the cost of cable maintenance, and after being credited with 
interest on the investments and profit on sale of securities, the 
balance now amounts to £504,184, taking the investments at cost 
price. | 


Official Announcements re Companies. 


Tur following companies have been struck off the register :— 


Blakey, Emmott & Co. 

Electric Locomotive and Power Co. 

Flectrified Rooms Co. 

Electro-Metal Extracting, Refining and Plating Co. 

Patent Electric Fire Lighter Co. 

Telephone Association. 

The following will be struck off in three months unless cause is 
shown to the contrary :— 

Corinthian Electro-Medical Battery Co. 

Dessole Electro-Plating Co. 

Domestic Battery Syndicate. 

** Eclipse " Electric Lighting Byndicate. 

Geo. F. Milnes & Co. (registered 1898). 

Humboldt El2ctric Power and Mining Co. 

Marylebone Electric Supply Co. 

Mazarron Electric Light Co. 

Mining and General Electric Lamp Co. 

Mudge Marchant Engine Co. 

Norwich Mutual Telephone Co. 

Petersen's Water-Tube Boiler Co. ` 

Redditch District Electric Traction Co. 

Rhea Insulite Syndicate. 

Ward Electrical Car Co. 

Windsor and Eton Electric Light Co. 


Montreal Light. Heat and Power Co.—A dividend 
has been declared for the past three months at the rate of 5 per 
cent. per annum. | 


Prospectuses.— Cleveland and Durham Electrie Power 
Co., Limited. A new company has been formed to take over the 
Cleveland and Durham Electric Power Co. (which has Parlia- 
mentary powers for the supply of an area of 820 square 
miles in the Tees district and the South and West Durham 
coalfields), and to secure a controlling share in the Northern 
Counties Electricity Supply Co., which is supplying energy for 
power and lighting in many parts of Northumberland, Durham, and 
North Yorkshire. In order to do this it is proposed that shares in 
the latter company should be purchased at 25s each, the share- 
bolders being given the option of selling or of taking shares, to the 
value of the purchase price in the new company. As will be seen 
from our advertisement columns, the capital of the new company, 
the Cleveland and Durham Electric Power, Ltd., is £1,000,000, and 
the board of directors, an influential one, including 
Sir John D. Milburn (chairman of the Neweastle and District and 
Northern Counties’ Supply Cos.), and others who are closely 
identified with electric or other industrial undertakings in the 
district. The directors have secured the services of 
Messers. C. H. Merz and W. McLellan, who have been so pro- 
minently connected with the development of the Newcastle-on- 
Tyne and County of Durham Supply Companies. These gentlemen 
estimate that the possible demand upon the company's supply 
amounts to upwards of 150,000,000 units per annum. The Newcastle- 


on-T Electric Supply Co. is stated to have made an offer by 


which it will work certain operating stations upon very favourable 
terms to the new company. It is expected that considerable 
economies can be effected by this fusion of interests and 
centralisation of control. The subscription lists in the new 
company will open to-day (Friday). Тһе share capital is 
divided into 70,000 5 per cent. preference, 70,000 6 per cent. 
ordinary (being entitled to a possible further participation in 
profita), and 60,000 deferred shares, all of the value of £5 each. 

Rosario Electric Co., Ltd.—This company is offering an issue of 
15,000 6 per cent. camulative second preference shares of £5 each, 
convertible up till 1917 into ordinary shares. 

Havana Telephone Co.—Messrs. Frederick J. Benson & Co. have 
been inviting subscriptions for £246,250 five per cent. Ist mortgage 
debentures in this company at 97 per cent. 


Victoria Falls Pewer Scheme.—The Financier says : 
—“ It is pretty generally known that tbe Chartered Co. has suc- 
ceeded in financing the first stage of the huge electrical scheme to 
bring power to the Rand goldfields from the Victoria Falls, on the 
Zambesi. We are in a position to state that the capitalis fixed on 
the basis of six millions sterling, divided as followa:—41,000,000 
deferred vendor shares; £2,000,000 preference shares; £3,000,000 
debentures. This capital is to be issued in sections as the work 
progresses. The first section has been taken as to one-half by the 
Allgemeine Elektricitäts Gesellschaft, of Berlin, and а syniicate 
of banks with which this great financial corporation usually co- 
operates in its important undertakings, and the other half by the 
Chartered Co. and its allies. An early public issue of the under- 
taking in some form may be confidently anticipated.” 


Cicely Rubber Estates Co., Ltd.—In the report forthe 15 
months ended March 31st, 1906, it is stated that in addition to 
6,919 rubber trecs now being tapped, there are about 2,000 trees 
fit for tapping. In June, 1906, another small piece of land was 
purchased, containing 268 rubber trees, of which 176 are ready for 
tapping. 9,184 lb. of rubber were harvested during the period 
under review, and sold for a net average of 58. 641. per lb. The 
estimate for the year ending March 31st, 1907, is 15,000 lb. 


Vallambrosa Rubber (o., Ltd.—The report for the year 
ended March 31st, states that the amount of rubber harvested during 
the year was 39,113 lb., producing £10,745, or about 5s. 64d. per lb. 
The cost of tapping, packing and transport was 1s. lid. per lb. 
The directors consider that it is in the best interests of the share- 
holders not to recommend payment of any dividend at present. 
They hope, however, out of the proceeds of the crop of the current 
year to pay an interim dividend within the next few months. 
They point out that the cost of increased acreage and of 
development has largely exceeded the amount of working capital 
provided on the formation of the company. | 


City and South London Railway Co.—The accounts 
for the half-year ended June 30th last show after providing 
for the debenture stock interest, payment of dividend on 
the preference stocks and the transfer to the renewal fund of 
£1,500, a balance sufficient to allow of a dividend on the consoli- 
dated ordinary stock at the rate of 2} per cent. perannum, carrying 
forward, £1,870. For the corresponding period last year the divi- 
dend was at the rate of 2 per cent. per annum, carrying forward 
£1,041. 


Parsons’ Foreign Patents Co., Ltd.—The Tines says 
that dividends have been declared of 6s. per share on the ordinary 
shares, and of 15s. per share on the deferred shares, for the year 
ended June 30th last. 


Metropolitan Railway Co.— The directors recommend 
a dividend on the ordinary stock for the past half-year at the rate 
of 14 per cent. per annum, carrying forward about £4,000. The 
dividend on the Surplus Lands stock will be at the rate of 2} per 
cent. per annum, carrying forward about £200. Last year the divi- 
dend on the ordinary stock was 24 per cent., and the Sarplus Lands 
stock 28 per cent. | 


South Wales Electrie Power Distribution Co., Ltd.— 
The meeting of the debenture-holders of this company on 12th, inst., 
was private, and the Press were not admitted. A representative 
of the Financial News was informed that Sir W. T. Lewis, Bart., 
presided, and that, after considerable discussion, the following 
resolution was unanimously adopted :—'' That the following gent le- 
men be appointed a committee on behalf of the debenture stock 


- holders, to confer with the board in regard to the future manage- 


ment of the company and the satisfaction of its creditors, and also 
in regard to the terms and conditions of issue of any prior lien 
stock or preference shares, the issue of which may be authorised by 
the Bill now pending in Parliament: Messrs. Stanley Boulter, 
William Fleming, Grenfell, Ling, and Collis.” 


Vickers. Sons & Maxim., Ltd.—An interim dividend for 
the half-year ended June 30th last of 1s. each on the ordinary shares 
is recommended. 


City of London Electric Lighting Co., Ltd.— Warrants 
in payment of the dividends “on account" of the year ending 
December 31st, 1906, on the preference and ordinary shares were 
duly posted. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to:— 

British Aluminium Co.—20,000 conversion shares of £10 each £1 paid. 

And to allow the following securities to be quoted in the Official 
List:— 

Western Telegraph Co.--Further issue of £235,620 four per cent. debenture 
stock. 

The Committee has ordered the undermentioned securities o be 
quoted in the Oflicial List :— 


Canadian General Electric Co. London certificates for 11,000 shares of 3100 
each, fully paid, together with 36,000 additional shares. 


Newcastle-on-Tyne Electric Supply Co. Ltd.—A 
financial contemporary says that the directors have decided to 
pay an interim dividend at the rate of 5 per cent. per annum 
on the ordinary shares. 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for | No. Route 
Locality. night | the of Total to date. | miles 
ended. fortnight. wks. open. 
£ £* £ E | | * 
Aberdeen .. | July 11 3,090 + 31 6 8,705 — 212 | 14:4 .. 
Ayr ee ee ee ээ 140 T 11 8 9,491 om 187 8 ee 
Bath .. ex А „ 14, 1,930 |+ 402 28 21,189 |+ 8/85 18 
Belfast ee oe 57 18 7, 588 + 2,203 28 89,329 + 24,296 i 40 t 6 
Birkenhead .. | » 15 2,161 — 52 15 16,160 + 124185 
Blackburn .. oe | s 11] 2,247 + 219 164 | 16,563 + 1,038 | 18:5 .. 
Blackpool Corp. .. | „ 12 2,841 — 77 15 | 15,801 |+ 549 11°87| .. 
„ —Fleetwd , 14! 1,888 + 127 2 1888 '— 20 825 
„ Lytham; , 12 1198 + 85 |86 | 10487 + 1996 | "d | .. 
Bolten. . „ 15 | 4,508 |+ 270/15 | 32,921 |+ 2.000 26 +1 
Bournemouth e|» II 8,94 1+ 850, 144 24,103 + 5,839. 18.75. 7 62 
Bradford ee eel „ ÅM 9,487 |— 114 15 70,327 + 2,585 58 ös 
Brighton ee ee 59 15 2,187 f 219 15 14,849 ee 9°5 ee 
Bristol ee ee 99 13 11,413 + 496 . es ео 98:5 ое 
Brit. Elec. Trac. Со 
Airdrie .. e July 6 462 1+ 34 27 5,921 + 597 | 868) .. 
Barnsley .. „„ 6 815 — 14 , 4,319 1+ 25 en 
Barrow .. „ 6 | Бб — 90 ы 6,859 |+ 288 6°87! .. 
Cavehill „ 6 206 801 „ 2,049 4 611 
Devonport . 97 6 975 ES б 98 11,734 — 447 | 8°85 ee 
Gateshead.. sed Ws 6, 2,153 |+ 198 | „ 25,979 |+ 1,219 725 m 
Gravesend, N'fleet „„ 6 582 1+ 28 „ 6,131 7 281 65 .. 
Greenock .. |. ..| „ 6 1,638 1 21 n 17,4338 7 911 he " 
Hartlepool „.| sa 6 121 |+ 200 „ 7,541 + 762 ' 679 | .. 
Kidderminster ee 97 6 299 — 8 9 9,94: P 50 ee * 
Leamington sel: age 8 639 |+ 581 „ 4,582 |+ 2,708 | 8 |... 
Merthyr .. el» 6 103 + 80 „ 5,156 + 538 29) .. 
Metropolitan , 6 | 17,657 |+ 6926, , 88,014 | + 25,037 | 99 | q 
Middleton. ee І] 6 809 Tu 82 99 9,156 M 899 8°6 ee 
Mid. Joint Com’ tee iT) 6 П 90,759 —1,040 99 273,683 + 19,617 i ee ee 
Oldham — Ashton „ 6 1,184 — 25 „ | 14,893 + 507 |918| .. 
Peterborough ..| , 6 890 — 140 | „ 8,129 — 400 : 681, .. 
Potteries .. e| „ 6, 8.784 1+ 169 „ 47,515 |+ 2,611 29 
Rothesay .. А » 6 795 4 262 p 8,895 |+ 1,101 2/76 | .. 
Southport «|. 8 766 + 18 „ 7,933 |+ 121/817) .. 
Swansea .. . „ 6 1.8649 — 70 „ 21,121 + 4,342 6:5 .. 
emouth . 59 6 888 = 16 77 6,067 — 141 8°76 ee 
eston-s-Mare » 4 490 + 58 „ 9,391 + 121 8 |... 
t Worcester.. ° » 2] 668 Zi 41 n 7,146 — 644 5°75 ee 
Wrexham.. |» 6 91+ B| y 2,647 — 4 . m 
Yorks. Wool. Diet. „ 6, L853 (+ 49 | | 93,673 + 1,008 i 
Miscellaneous .. „, $ | 221 — 60 2 2,613 — 8822 
Burnley is |» 14 2.718 + 278 27 aS 3 75) .. 
Burton-on-Trent ..| ‚ 165 639 — 48 15 4,605 835 | 9˙5 ＋ 1 
B ee ee ea ,* 8 2,034 ee 14 14,280 ee 10:5 ee 
Car ff ee ee э 1 4,360 TT 77¹ 11 29,188 7 1,115 16°87 ee 
1 Carlisle гв .. | June 28 197 — 21 25 4,313 45 
Chatham and Dist. July 12 1,487 — 146 28 17,617 178 10-29 + °96 
Colchester Маг. 7| 827/— 5 31 | 5,660, .. | 7 + à 
Oork .. ex .. July 12 | 1,195 |— 46 28 12,892 |— 319 , 9 85 
Croydon. „ 13 3,227 |+ 95 6 | 10158 1+ 841 11.25 8 
Darlington » M 442 T 215 8,191 |+ 120 467; .. 
1iDarwen  .. oo} „ 6 268 + 17 14 8,593 + 112 4°86) .. 
Dover TJ . » H 681 |+ 106 | 15 8,858 + 514 | 4°75 | 4 l 
Dublin eo e| 18 | 9,931 |— 509 2 9,931 |— 619 18:75 +2 
Dundee s oo | „„ 11 2,228 |+ 479 | 28 8.877 1+ 1,797 12:5 | .. 
East Ham ..  ..| », 14| 1,950 |+ 121 15 | 14,921 |+ 1426; 8 + d 
Exeter cè „ oy 19 612 |— 31 16 4.340 |— 425 425 
Glasgow  .. eo | oh 14 | 33,984 |41,782 | 7 | 111,811 + 7,064 (80:25 + 44 
1Gloucester.. .. | Feb. 21 991 |+ 12 i „г 116 |. 
Halifax ae .. | July 11 | 8,500 + 69 15 25,491 + 1,277 87 |+1°%5 
Hastings  .. | „ 18 | 1,650 E s m es ке 
Huddersfield |», 14, 8,065 |+ 168 | 16 93,215 + 2,872 | 28 
Hall ee ee ГЕЈ 99 14 4,105 t 189 15 83,830 + 885 18 ee 
H Ilford (xo eet уу Т 651 — 19 1 14 7,235 + 196 6°87) .. 
Ilkeston өз eel. aa, 11 285 38 15 | 1,974'+ 78, 85|.. 
Ipswich ee sa] $4 M 957 |— 128 | 16 6,582 — 203 10°56) .. 
Isle of Thani. „ 14 2,294 — 224 28 129,398 — 623 11 .. 
Kilmarnock e| nan 14 884 — 18 9 1,868 — 69 412) .. 
Kirkcaldy .. .|„ 11 461|- 99 ae e. |} TOJ. 
tLan'kshire Trm Co. „ б 982 |+ 813 | 27 23,292 '+ 6,398 12°56| + 8*9 
Leeds vs . „ 7 | 18,181 — 3915 14 89,189 |+ 4,266 96 |+ 63 
Leicester .. „ 14 4,657 — 69 28 Es ee. dise И 
Leith ee |» 7| 1,182 |+ 617 7 4,104 + 2.224 6 |+ 1 
Live ] .. oo] 55 8792698 |— 69 | 27 | 285,661 |— 5,790 104 + 1 
L. C. G. ... | June 80 | 53,628 . | 18 | 315,889 . 963 +442 
London United . July 18 | 15,004 |+ 710 28 | 166,521 |* 9,611 
Lowestots ee ee 99 1 885 — 71 41 b, M — 404 | 8°5 ee 
Manchester. ee [1| 14 28,945 —1,853 15 205,841 + 5,090 | 84 ee 
Newcastle .. oo! gf 149.021 |41,789 | 15 62,786 + 4,380 | 25/6 | .. 
del ah oe .. gh 14 1,304 |+ 21 15 9,524 + 878 : 14:5 4 1˙8 
Northampton | „ 13 1,009 1+ 11 15 6,752 + 35 6-5 | .. 
Oldham ee e| 16 | 8695 + 195 16 28,729 |+ 2,275 (28'756 .. 
Pontypridd 6. | ^», M 820 + 8 15 2,598 — 12: 8:5  .. 
Portsmouth..  ..| „ 14] 4916 — 1 | 15 | 90,649 — 180 14,5 
Preston  .. ..| » 11 1612[+ 29 25 | „ a, 
Readin > | » 12 1,869 — 98: 15 9.443 — 68: 7:5 .. 
Rochdale ..  ..| „ 14 2,218 |+ 449/15 | 16,100 |+ 5,839 | 906 +13 
Rotherham à „ 12 1,018 — 2 15 7,371 |+ 618 ;9:88| .. 
Salford гә У „ 9! 9497 + 464 14 65,210 1+ 1,496 88-9 | ss 
Bheffüeld .. | „ 15 | 10,711 |—1,141 | 16 84,463 (+ 4,006 3575 + 13 
Southampton „ Á 4| 1,067{+ 4 |184 | 19,159 + 656^ .. |... 
1Southend-on-8Bea .. | „ 4: 458 — 1414 5,980 — 841, 3 
1Stalyb'dge, Hyde, & | Apr. 21 807 |+ 100 8 2,456 .. E os 
Stockport . July 6 | 9,116 |+ 631 | 14 18,974 |+ 5,168 15:5 |+ 4 
Sunderland .. |» 15 | 8,154 % 59 15 21,471 |+ 1,109 1087 
Swindon... esl ay В 331 |— 83 | 13 2,042 |— 49 4.4 
{Tyneside .. June 20 394 |+ 17 25 9,924 + 517 |8&8T, .. 
fWalthamstow .. | July 14 687! .. 15 | 10,054 T 10 
Warringtoen .. Маг. 29 | 677 48 52 17.804 + 1,247 | 6°87 | + "25 
West Ham .. .. June 28 | 4,728 |+1,348 | 18 29,818 + 9,687 , 14'2 T 82 
Wolverhampton . July 11 1,781 ГЖ T s e 10 |.. 
Yorks. W. Riding. „ 15 | 1,677 |+ 74 28 22,639 " so Ne 
Baker 8t.- Waterloo » 14! 2,886 ex 18 ad Se 8:25: .. 
Cen. London RI). „ 14 | 12,027 — 397 2 12,027 |—— 397, 6 
City & 8. Lon. Ely. |" 15] 4919/4 861| 2 | 4919 4 861 7 a 
Dublin-Lucan Riy: » 18 I |— 48j 2 281 /— 48 7 |.. 
G. N. and City Rly. „, 14, 8,8% |+ 858 | 2 8,324 + 358 85... 
L'poolOverh'd Rly. | „„ 15 8,118 |— 181, 2 8118|— 134 6°65) .. 
Mersey Railway .. | , 14! 8,192 2 3,192 4 220 465) .. 
Metropolitan Rly... „ 15 90,726 — 4,712 2 90,726 — 4,712 70°6| .. 
Met. District Rly... „ 15, 16,167 +2,607 | 2 16,167 | + 2,067 24 
Anglo-Argentine ..| ,, 16 29,245 4 8,862 28 414,851 +43,766 | 43 
fAuckland .. .. June 22 10, 225 1,319 25 61,419 |+ 4,198 18°64; .. 
§ Brisbane ee * Т! 11,595 71.506 ee ee ee ee ee 
Brit. Columbia Rly. May 18,545 4 8,681 48 | 215,505 ＋ 44,078 | .. v 
1Bu'n's A'r's E. T. Co. June 9 | 1,947 ! + 184 22 82,082 |+ 6,816 | 24 
Bu'n'sA'r'e-Blgr'no | July 8 6,635 — 464 27 95,908 |+ 5,515 | .. Ls 
Calcutta ee ee [T] 6 5,962 + 192 ee ee ee ee ee 
§Cape Electric T. Ld. May 14,806 te ee oe ee oe ee 


Geneva а June 7,905 T zé 
Perth (W.A.) . July 18 3,790 | 195 28 


s Compared with the corresponding period of 1906. 
1 Includes horse, steam and other receipts. 


41,727 |. 2,484 44.28 + 5 
1 One week only. 
$ One month. 


STOCKS AND SHARES. 


Tuesday Afternoon. 
SUMMER somnolence provides the usual opportunity for presenting 
the comparisons of prices given here at this time of year. The 
quotations in the first column are those of the last business day in 
1905. Two final columns are added, containing the highest and 
lowest prices reached this year. The figures as a whole require 
little introduction. They reflect the depression prevalent round 
most of the Stock Exchange markets, and the railway department 
is one of the dullest. Here аге the quotations :— 


| Dec. 80, | 1906. 
Stock. 1905. | Now. | Fall. | Highest. Lowest. 

Central London Ordinary .. “a 260 87 73 964 841 

a „ Deferred. || | 86 753 11 R9 1б 
City and South London  .. vs 45 48 | 2 y 89 
Great Northern and City Pref. .. 5l 31 14 5 БЕ 
Metropolitan ..  ..  .. 87 64 | 93 S | 653. 
Metropolitan District РЕ m 9l 24 114 37 22 
Waterloo and City .. S m 95 1014 | +6 1024 94 


Following this, the Electricity Supply section adds another 
damper to the weak prices given above. The causcs are too topical 
to need reiteration, and the figures, like the ladies, speak for them- 
selves :— 


Dec. 30. 1906. 
Shares. 1905. | Now. | Fall. Highest. Lowest. 
Ta a нра . 
Brompton and Kensington.. 9 | 9 | 84 
Charing Cross ss к. к 63 1 
City of London у am fae 114 | 1 11 | 1 
County of London  .. ss 55 9 
Ed mundson s - та - 1 
Kensington and Knightsbridge .. ii 111 10 
Metropolitan А А ER 10 1 1 8 
Notting Hill .. “is 5% 45 14 | ! 14 191 
St. James  .. Ne ке is r of | 134 |: 
Urban .. Me. йы x E 4 1 4144 4k 
Westminster .. ks " T 12 | 1 | 12,5 | yà 
* Ex div., 5s. ; | 
More satisfaction falls to holders of telegraph securities. The 


most active stock throughout the past six months has been the 
second in the succeeding list. i 


i 


- 4 
Dec. 80, Rise | 1906. 
Btock or share. 1905. | Now. or fall. Highest, Lowest. 
— PE ЫЬ Ae м3 uS 1 
Anglo Preferred Tm Us 8 110 113 t8 1153 | 109 
» Deferred 50 ee es 17 22 +5 M 16 
Cuba Submarine 8 8 = 9$ j R 
Direct U.S. 14 15 +14! 17 lij 
Eastern Extension 144 nd — 15] ! H 
Eastern Telegraph .. es . | 1458 | 142 —9 | 15 , 149 
Great Northern M M" " 87 | + 41 37} 
Indo-European с "ual. 58 14 + i| 6 564 
Western Telegraph .. e - 14 14 + 15 14 
* Ex div., 28. 6d. | E 


The interest aroused by the recent issue of the National Tele- 
phone Co.’s report, and by counsel’s opinion ъв to the probable 
prices which each security will receive in 1911, justifics setting 
forth the company's issues at length. 


Dec. 80, Rise 1906. 
Btock or sbare. 1905. | Now. or fall. | Highest. Lowest. 

National Telephone Preferred .. 111 111 — 1143 108 

3s » Deferred ..| 109 110 +1 1185 106 

59 РА Ist Pref. - i4 12 —2 14% 12 

5 й 2nd Pref. 85 12 11 -1 124 114 

i i Srd Pref. bi 5 nt + 8 58 5 

ši i 34%, Deb. ЮА 98 97 -1 105 97 

з 15 4% Deb. se. 1 108 — 4 1003 | 102 


Traction descriptions have attracted a little investment buying 
this year, but the British Electric Co. bas fallen into public dis- 
favour, and the shares show а sharp drop. The “ Vanguard” shares 
have also come down considerably since the beginning of the year. 


Dec. 30, 1906. 
Bhare. 1905 Now. | Fall. Highest. Lowest. 

Anglo-Argentine Ordinary .. $i 8 64 — 18 
British Col. Electric Deferred... i e — 4 12: 115 
British Elec. Traction Ordinary .. 8 58 — 2 8 5 

is Я „ Preference 10] 2 —1 lly, 8} 
Cape Electric .. ae - © — 8 ift & 
London Motor .. wt E + 1 118 — ү 113 E 
London United Preference. ae 9 | 8 — ц 10 ў 
Metropolitan Electric Preference. . 1 Ё | — p 1,4, 

* Ex div., 6s. i 


Lastly, the Miscellaneous list. In this the features are few and 
insignificant, although they do not carry much comfort for share- 
holders in the various undertakings. 


| 


Dec. 30 Rise 1906. 
Share. 1005. Now. | or fall. Highest. Lowest. 
MO NT a EET, 8 
British Insulated — .. — .. _.. | 62 | — 2 | 7 
British Westinghouse Preferred .. 2 — 8 2 1 
Callender s. 11 11 — ? ni d 
Electric Construction „> — 1 
Edison & Swan.. ; AN ав 1 1 — 143 БА 
Henley’s.. " £s a 18 1 — à 1 I 
Indis Rubber a T "n 184 1 —1 19 17 
Telegraph Construction y» 88 ^ + $ | 96 
ж 


Ex div., 199. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
. Business done 
Present Dividends for the last 9 | Ouetatlans | weekended | Rise + 
. four years. July 10th. July 17th. July ith, рар 
902. | 1 ‚ | 1905. Highest Lowest. 
25,000 | Amazon Tp po Со.'в shares, Nos. 1 to 95,000 10 Nil Nil E as 8— : — б. |, 69 5% 
155,0008 Do. 8 95 Debs., Nos. 1 to 1,250 Red. | 100 Nil N 6 £0 — 85 xd 80 — 85 RUS мз Ge 
702,600 egraph eec ee ee ee Btock 60/6 8} 65 — 61 — 67 ee oe ee 
8,148,700 А do. do. Deferred Stook 1/- 4% 222— 224 228— 22 2 | 22 ee 
50,000 lo-Portuguese 'Tel., 6% Mort. Deb. Btook Red. | 100 Me А v ME 101 —103 101 —108 xi , > 
44,000 T one, Nos. 1 to 44,000 b 6% | 79% | 8€ 8 74— Fà 7i— 95 К is 
1,069, 8662 e Bing. 500 year 4% Deb. Sk. Red. | Stock | 4 4 4% | 4% 1 $7 — 99 974— 99 99 e +4 
16,000 Cube Telegraph oe oe ee ee ee ee 10 64% 10 y 4 b Ab b B4— 9 9 N oe . 
6,000 Do. 1 96 Pref, ee ee ee ee 10 10 Ж 5 y 4 10 y 4 10 17 — 18 17 те 18 172; ee өө 
12,981 | Direct Spanish ‚ Ord Gia ар cee 5 49 4% 149% |4 a 88 38 s Vs vs 
6,000 Do. do. 10 % Cum. Pref. as Б |10% 10 F [10% | 10 9 9 Sty | se T 
80,000 Do. do. 44 beo. 50 X | 4X y | 44 OX —10t 98 — 101 i К ; 
вот | Direct United n : 20 X. 8° X 41 154— 16 153— 164 1515 1511141 
65,500 | Direct W. India Cable, а Reg. Deb., 1 to 1, 200, R. 100 Y | 4X % | 44% 4 —100 904—1014 78. os e 
6,696,500 e 05 —o.]| Воск | 7% 7% 7% 7 131 —144 141 —144 143} | 141} А 
2,080,000 Do. А ..| 100 8395 | 849) | 84% Be 00 — 92 89 — 91 xd | 0; 891 M 
14,773 Do. n Mare "Оер. Stock Red. .. | Btook | 4% | 4% 4% | 4 107 —109 —109 1074 1071 ks 
800,000 | Eastern Extension, Australasis, ina 10 7% 17% 17% | 17 14 — 14 14— 143 xd M3] H T 
93,400 4% vs 4% 4 9 4 «X 4 1054 —1074 106 —1(8 n) 167} +4 
800,000 Ea & B. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1900 | 100 49 | 4$, 17 | 4% | 100—100 100 —102 1004 M Р 
300/008 | Do 4 % . M. Debs. (Mauritius Sub.) 1 to 8,00 9 1 | 49€ 4¥ | 4% | 100 —102 100 —102 = " us 
180,887 Globe elegraph and ee ee ee ee 10 28 54% 589% 5А i 105 — 114 104— 140 11. 10]; ee 
180,887 Do. do. Pref. ee 10 6 6% | 6% | 6 g 144— 144 l4p— 14 II . 
150,000 Gross Northern Telegraph, o P 10 |19 15% [99% | 24% BUA— 414 89 — 41 Sev do A — 4 
Es 1 72: „та 8 r | at | at ax mom [mem [li 
ee 1 — we. — Us o 5 oe 
261,121 Marooni's ireless aph.. ee ee ee ee 1 Nil Nil Nil Nil 1 1g 1 Y. 13 20,- | oe E À 
72,080 Video Telephone Co., Lid. Ord. .. .. 1 8 B 4 m 1 | P— 14, P st * 4 
86,493 Do. do. о. 5% r] ee 1 b 5 5 oe es 1 i— 1 oe ee — ix 
1,988,888 | National Telephone, Pret. Book .. .. 100 6 6 6 6 110 —112 110 —113 1111 | 110j | x: 
1,906,687 Do. Def. Stock e s >| 100 4 5 5 5 107 —109 109 —111 ДЕ 10#д | +9 
18,000 Do. do. 6 % Cum. 1s$ Pref. .. es 10 6 6 6 6 12 — 14 11 — 13 12 19 —1 
15,000 Do. до. 6 . Sad Pref. . „| 10 6 6 6 6 10 — 12 10 — 12 16 11 me 
280,000 Do, do. 5 96 Non-cum. 8rd P., 1 to 250, 5 5 Б 5 6 am 6 6 Ey + } 
2,000,000 Do. do. 85 96 Deb. Stock Red. .. | Stock | 84 84 94 84 — 965 — 983 енд um уз 
"173,218 ооа! Telep: ЕР. 1 to 171,604,fully paid T 6 A 6 1 1175 — 16 117 = E 25 ie: 
ep. , 7 Ira— lra fam lj 277 209 .. 
80,000 i : um Pel 1 | 6 6 e k 11— u TENET 26 „ 
100000 Do. do. 4% Red. Deb. Stock | 100 E = , 4 67 — 99 97 — 99 eR a 
100,000 | Расібо& Buropean теі 96 Guar. Debs., 1 to 1,000 | 100 4 4 4 4 99 —102 99 —1tC2 » Ix 
60,000 Telephone Co Co. of Egypt, 4% Daher о |” у ў E р t0 I4. 100—109 » MEC 
8,901 | Sabmarine Cables Trust P 92 T .. | Cort. 6 6 6 7105 127 —180 127 —190 24 | x 
10,000 United River Plate Telegho 3 6 q 8 B 8%, — 7 — 7 67 284 
45,008 6 Pret., Nos. 1 $0 40,000 b б 5 5 5% Fr t — 53 " | 
179,947 do. 6% Debs... .. .. Stock б 6 5 5% | 169 —111 в —111 | 110 |. 
15,0001 W oet Arican Telegraph, Shares - s s 10 9 4 К! ‚ E: A 94— 10 xd — 10 ie . 
00,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,0061 9 Ni Nil c = is, | : 
196,000 Do. 4% Debe., 1 to 1,600 ) guar. by Bras. Bub. Tel, | 100 4 4 4 4% 69 —102 99 — 1t: n » ‘ 
97209809 | Western legraph, aa os. 1 to 907,980 10 1 1 1 5% 142— 14$ Mi— 14 .' мр Mi .. 
$5,000 Do. ; B % Debs. 2nd series, 1906 100 6 6 Б 5% se — .. „ 
к-С do. рер Btook Red. .. | 100 4 4 4 4% | 102 —1C5 102 —105 Eu |o 
West India and Ралаша T ph .. SUE тез 10 Ni N Nil... — i— nud : 
508 Do. до. Cum. Jun Tet. „ | 10 7% TH! 6 5 &. 672277 6— 1 ME e 
4,008 Do. do. s ое 10 Nu Nil i Nil 44— 54 44 — 5 | ee e 
ои Do до Bebe. Neo. 1 to 1,800" | 10 | 5% |6% | 695 | 595 00 —1(2 9-x3 | | is ds 
! i 
* Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 
| | T 
170,000 [РЗА entine Tram 1 5 А ә | 8 8 62— 7 Н 63— 7 7 6i 95 
260,007 50. X Gum. Preis to 260,007 . 6 m 6 5 54 f3— 6 5 6 244 | 514 | èi 
— 5 Pre bon Stock 18 100 : 6 6 6 18 —1 12 —1d1 GM MULA: 
— Auckland E E. Trams., 5 % 18 et Haft Deb Book. | 100 "E E 6 6% i 12 —14 — 102 —1C4 x aee Mr d 
800,000 Baboock & Wilcor, І to 680,000 1 s 17 20 20 & | Ba 4 37— 4 | 7943 , 7% . 
260,000 Do. 6 €, Cum. Pret., i to 100,000 > 1 ЯЕ 6 6 | 6 M— 1j ^; ol |. ta * 7 
88.000 | British Aluminiom, O72, 2,001 to 40,000 .. ..| б br 7 т u- c B—4 | 9859 | o. 
40,000 Do. do. E Cum. Pref... vs 5 Nil Ni! 7% | 7% 6— (à | 6— ' бү, 611 
20.000 Do. do. " 6 9, Com. per 9 5 Nil | Ni 6 | 6% 54— 5} 6— Bard; yj . 1 oe 
20,000 Do. do. Fonding Hi ЕА Se 4% 4% 4— 4 4— 4 i M аА 
00,00 Do. до. 6 lst Mort. Deb. Stock Red, | Stock | 59% | 5 5 5% | 160—164 101 —105 wey ! .. +1 
980,000 | British Columbia E. Def. Ord. Stock ..  ..| 100 và 6 6 $ 6% | 115 —118 116 —119 1164 | .. | +1 
800,000 Do. 5 % Pref. Ord. Stock e >. | 100 “a б 5 5 ит 10 107 — 110 AM ve. di. 4e 
115,000 Do. 6 & Cum. Perp. Pref. k .. ..| 100 te b 5 | б 167 —110 | Ий—1(8 adi 166 oe M" 
240,400 Do. 1st Mort. Debs., 1 to 6,250 .. 40 vs 4 4 4 103 —165 103 —1C5 NOS ec vii. uns 
205,000 Do. Vancouver Power Debs., 1 to 9,900 100 E 4 4 103 —1C6 , 101—164 ха. 1043 bor GN. t 
189,801 Britiah Tr oe ee 10 8 6 6 3 % 54— 6 Ly mi xd | 51 4 Ejn i @e 
161,487 | Do. do. 6% Cum. Pref. .. .. | 10 | 6 64 6 6 0 9—: B— 11 6 3 
1.418, | Do. do, 6 & Perp. Deb. Stock .. | Stock | 5 6 6 | 6 169 —113 109 —113 112 1103 
419,178 Do. do. 9% 2nd Deb. Stock Red. | 100 sz 5 43 44 89 — 92 | 89—97 9 4 = Ж 
100,000 | British Insulated and Hels у Cables | TT 6 | 10 8 8 8 7 | 61 бүл & | —3% 
100,008 Do. : b 6 6 6 6 — 6} — 6 ba a 2 
800,00 | Do. im Mort, Deb. Red. | 100 43 4 4 4 109 —15 102 —165 EI m "i 
$19,000 | British Thomson. Houston ix 1st Mort. Debs. 100 eo | 4 4 66 — | — 98 i 
h | { British Westinghouse 6 % Pref., 1 19800400 and | 5 e 6%; Ni | .. 14— 12 H— 2 xj. | 2610} + 
1,016,958 Do. do. 4 Mort, Deb. Stock .. | 100 z 1% 4 4% 5 | "—t3 as гы ce 
80,000 ` ett, Lindley & Оо., Ord. .. „ ox. М1 Nil | Ni Ni E df | = it М . 
80,000 5 Do. do. 6% .Pref, ..| 21 Nil Nil Nil у .. 14 юш 14/6 to 1 | | a 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . 9 Nil Nil Nil a% i di. s : 
150,000 Do. Non-cum. 6 t. ee ee 2 6 6 6 6 1 aai а 14— 2 i ee | | ee 
125,0008 Do. 44b eb. Stock — . | Stock | 4 14 97 — 99 97 — 99 EE At 
125,000 Do. Perp and . Stock | Stock 4 4 82 — 84 82 — 81 lox EU 
100,000 | Buenos Ayres & Belgrano, 1 to 100 MS [1 8 4 | 8% £6— 954 $4,— 35. 67,, . А 
40,000 Do. "A"64 Cum. Pref., 1 to 40,000] б 6 6 6 4 bs Ё ok 5 Е 
27,500 Do “В” do. 1 to 97, 1 6 6% | 6% 6 — fà 5 — E 
817,900 Do. 5 Deb. 0 ° 100 ! 5 6 | 5 % 104 —106 104 —1C6 ee | ә. t ee 
190,000 Do. 54, а Deb. Stock — .. ..| M0 | .. | 6 5 b 10110: | 100 —104 C UP x 
205,000 | Calcutta Trams., 110106000 .. .. .. b Е 6 8 8 8 — ВА 8 — 8 | & | 84 ! .. 
$2,610 Do. 106,001 to 187,610 .. .. .. 5 Я Ex rr 8 9, "u— 8 o: "$- ef ei T .. 
850,600 Do. 96 1st Deb. Stock eo e. | 100 2 4 4 44 1(2 —1C4 1402 —104 TEM a 
86,000 | Callendec's Cable ction shares 6 |15 1 12 1 103— 11 103— 11) 101 s ы: 
40,060 Do. do. 5% Cum. Pref. 8 5 b 54 5 6&— t= 8 оц а 
900,080 Do. do. 43 % ist Mort, Deb. Stock Red. | Stock | 4à 44 43 44 1074—10 108 — 110 1093 108 +4 
4,999 | Cape E. Trams., 1 to 491,229 a 1 . 15 10 5 S5 $— i- 3 | |o s: 
450,000 Castner-Kellner Alkali, 1 to ee 1 ee 4 4 6 % 1 2— 142 до" 15 | 22/- 21,6 ec 
490,211 Do. do. 44% Ist Mort, Deb. Stock | 100 ү 44 44 44 97 —102 97 —102 Pe s a 
1,998,608 | Central London Railway, Stock | 4 4 4 4 85 — 81 t6 —th | 87 v0 +1 
688,886 Do. do. 4 Pref. Btock ee Stock 4 4 4 4 £9 —101 99 —]11 ee ee ee 
600,916 Do. do. А «^ ee | Btook | 4 4 4 4 14 — 77 74 — 77 p oue: 5 | 
1488800 | City and Bonth London Rail wey - Stock | 8} 2 1 41 — 48 49 — 44 44 43 *1 
$5,080 | Crompton Co., Nos. 1 to 85, B 5 s liài-— 118 114— 113 ps e T 
2 989 ot £100, and 901 to 11 % xi Ue e. 
* A period of of nine months. 3 meet) | Bzchange. as otherwise stated all shares are fully paid, 4 Intertm dividends. 
And bonus of 108, « |581 Manchester Share Lim. 
Cemtimued om moxi pade-’ 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued ). 


i t 
NAMB, or otations Quotations week ended 
Issue. Bhare. last four years. une loth, | July iich. | July 17h, 1906, Fall 
| 
+ | 1909. | 1908, 1804. | 1908. .— |HighestiLoweet. 
960,000 Dick, Kerr & Co., 1 to 260,000 е 1 oe es 10 ee 1 11— — 155 Б гав 144 $ oe 
805,000 Do. do 0. 6 Cum. Pret., 1 to 805, 000 ee 1 . 6 6 6 ld * 

150 Do. do. 43 Deb. Btook oe ee ee 100 . Hi 4$ к put 108 —106 ve e ее 
60,000 | Dublin United Trams. (1896), 1 to 60, 10 P 6 6 147 183— 143 e . I 
69,967 Do, 6 & Pref. between 1 and 60,000 10 Ws 6 6 6 14 — 15 14 — 15 өзө ; % 

,000 Do. «4 A » Debs. 36 100 PES 95 —100 95 —100 eo ° ee 
,000 Do. ` “В” Deb. Stock . 100 ee 94 FE 96 964 — 964 * ды +1 
99,261 | Edison & Swan Uid., "A" сога, cud “ih от b Nil § ee là 1d— 14 . oe 
17,189 i © A” shares, 01 1 b Nil Nil $ e — B 8 . T 
844,0281 Do. Ерй рск Boa. 100 4 4 4 4 85 — 87 85 — 87 " a 
100,000; o Construct ‚ Btock Prov Certs. all pd. 100 b 6 b 5 9 90 — 95 90 — 95 vs ёа 
119,100 | Ю1есётіо понов : to 118,100  .. 9 6 4 Nil 1— 2 i— a “ә s Я 
81,800 Do. Mum. Pref., 1 to 81,800 2 7 7 7 p 2— 9i ? — 94 ++ ee ee 
900,000 Do. гер ег i Deb. Sk. | Stock | 4 4 4 4% 88 — 91 Bn — RO xd 2 s . 
95,000 | General Biectrie Co. d us 10 b 6 5 АА у — 94 v — và © “es is 
900,000 Do. Mort. Deb. Btock | 4 4 4 a 93 — 97 93 — 97 Ў» e ei 
78,000 | Gt. N. & City Rall Pref. ora. “i A”4% 1 to 72,000 10 es B 4 4 i t1— 3j 75 / 707% у» 
96,000 | Greenwood & Batley 7 % Cum. Pref. еә 10 s 7 7 7 1 10 — 11 = T — 4 
80,000 Do. do. b Mort. Debs. зе ГЕ 100 ae 5 5 5 101 —102 101 == 102 ee ae * 
900,000 | Henley's (W. T.), Telegraph Works, Ord. .. » b 20 15 15 15 12 — 18 19 — 19 1214 123 E 
900,000 : Do. do. qi ret в vs б 6 53 "m ae эө 
41,978 f do. ort. Deb. Stock | Stock 4 107 — 109 107 — 109 106 А as 
108,022 Do. do. rip. All d ee ee ee oe ee 107 —109 107 — 109 1 . ee 
60,000 | India-Rubber, боме Рега & Telegraph Works.. 10 10 1 5 10% 17 — 18 17 — 18 17 Я vs 
10,000 |* Do. do. . Pref. 410 paid T 10 b 5 6 b 4— 6 4— 6 xs А » 
600,070 | London United Trams (1901), 1 to 50,007 is 10 si 8 6 8 8— 84 8 — 84 84 Ré 
809,980 А do. 60,008 to 100,000 (£6 paid) Р 10 im 8 6 8 — 5 4— 6 "^ as 
125,000 ро. Pa : Cum. Pref., 1 to 126,000 .. 10 2s b 5 5 — 87 71— 83 xd 7H vs 
1,881,000 1st Mort. Deb. Stock ,, | 100 dt 4 4 4 94 — 97 94 — 97 xd . T 
814,016 M x Electrie Trams, Defd. .. Ар on 1 Nil Nil Ni 8 8 i ic ad 
y 6 &% Cum. Pref. " m “> 1 5 % 5% 5 5 11— 138 1— MH 17/6 "n 
850,000 4$ 96 Deb. Btock Red. ee ae 100 ee ee 4$ 4à 100 —109 10u —104 . ee ee 
20,000 бадо (B.) & Co. 6 & Cum. Pref., 90,001 to 40,000 5 кє на 6 6 — 4j— B 534 ae ns 
94,500 | Potteries E. Tro., 90,001 to 40,000 & 50,001 to 64,500 | 10 "EE. Б 4 — 6$— " N .. кз 
24,500 Do. 5% Cum. . 1 to 90,000 & 40,001 to 44,500 10 PE 6 b 5 $— 7 8 M “% as 
245,000 Do. 96 Deb. Btook .. © > .. 100 a 4j 44 é$ 100 —108 100 —108 ay "E So 
87,850 Telegraph Construction and Maintenance 82 12 90 90 15 16 92) — 844 B3j— 844 xd 94 821 an 
150,000! А 4 96 Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4 100 —102 100 —102 s 23 is 
200 | Unde Е. R., Lon., 6 95 Profit Shar. S. Мы. .. 22 S $e 6 5 94 — 96 98 — 95 d А —1 

000 | Waterloo & City Railway, Ord. Stock xs ..| 100 84 8 84 100 —103 100 —103 100 аа ЖА 
66,666 | Willans & Robinson, 1 para & 80,001 to 116,666 b 84 8 Nil il 1 — af 1— 1 25/. A 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,606 5 ie 6 Nil Nil 23— 21— 3 62/6 ; Е 

246,806 Da. 4 lat Mort. Deb. Stock ce . ee 100 ee 4 4 % 4 96 18 — 83 16 — 88 ee е о 0 
ELECTRICITY SUPPLY COMPANIES 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 se ee b T * 54— 5 | oe oe T 
,000 Do. do. 4 96 1st. deb. rex ee 100 ee ds 101 —104 ee ee ee 
29,877 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to b 8 10 $ 8— 9 vs is А 
10,628 17 4 7 % Cum. f. b 1 1 7b 71— Rl oe ee е 
ану d БОШОН? шуй __. | — 10 84 pie E ues p 
an 0 y "s == oe oe eo 
80,000 Do, do. йо, Аба. Pr 5 М 1 — Т 9% я 
е пе. Cum. e y " = е @e — 
40,000 Do. do, 1 ee b oe y. 8g — 4 37 3th T À 
420,000 Do. 4% Deb: Stock Red. e- | 100 1 * 4% 99 —102 101 we ix 
14,486 | Chelsea Bleotricity 8 Bupp! Ord. oe b * * 6 % bà T PP 
175,000 do. % Deb. Stock Red. ee tock Ж ү, 44% 106 —108 . ee oe 
70,605 | City of London ес. Ligh , Ord. 40,001—110,506 10 5 & 5 & 6 «€ 10 — 10$ xd 104 T e 
40,000 Do. 6 95 Cum. f., 1 to 40, T 10 6 ч 6 & 6 ч 1lg— 124 xd A 6% - 
400,0001 Do. 5% Db. Stk., Sorip. (iss. at 115) all pd. x 5 % 5 & 5 & 123 —195 124 1284 +1 
800,000 Do. 44 % 3nd Db. Stk., Prov. Orts., all pd. | 100 44% 43% 44% 99 —102 xd si ёр E 
40,000 "oun of Раше Шериа ore Nae ee 3 4% 4% | £8 91&— Hg i 43 ae 
60,000 Pret. е 5 b y^ 6 6 = oe 4 ee ee 

000 County of London itleorio Li pat © - 1—40,000 10 4% 4 4 8— 9 ьа ДЕ ч 

80,000 йо 40,001 ~60,000 10 6 «€ 6 6 111— 121 12 113 Я 
400,0001 Do. do. b. Stock 898 * 166 —109 dx is —1 
400,000 Do. do. теі Ded. Stock ee Stock , P 101 —104 ae ee ee 

80,000 | Edmundson’s Electric Corporation, Ord. Shares . 5 1% 1 7 8 — 4 «e Я — 4 

80,000 ро. до. Cum. Pref. ko 6 % 0 6 44— Б Ex я АЕ 

000 ро. до. 41 % Ist Mort Deb. Stk 100 44% 100 —103 xd oa А ага 
10,000 | Folkestone, 1 to 10,000 Р à b s ee Р vs 
10,000 го. 3 Prei., 1 to 10,000 • 5 ee ee ee 5 — ee • oe 

Do. op ue 98 b. Stook • а ә . 100 ee Ж 101 —104 oe ee ee 

18,000 Hove, 1 to 18, ee ee ee e ee 0 5 ee * 7 . ee oe 

10,000 Do. New (£6 10s. re ve © es £8 dd * T AM — 

5500 Do. 4% Deb. goat • oe ee 0 е 100 ee 4 á * 93 —101 ee eo + 
7,800 Do. 44 % Deb. Stock ee ee 100 ee 44% 93 —101 ee | ee + 

21,000 | Kensington and Knightsbridge Electric Ord. b 10 19 & 10 — ll "M She 2: 

90,000 Do. do. 4% Deben. Stk. Btock | 4 4% 98 —101 Pes vi xd T 
111,000 | London Eleotric Supply Corporation, imited, Ord. 8 N i 8 $ 8 — 40,74 © sia 

60,000 Do do. 6 % Pref.. 5 6 6 % 5 — bx МА Кя 
280000 | Metropolitan El trie n "Mort Deb, b, Bik. Hed, m S 10 g M 91 "Ru edi se 

х е eotric Supply ,000 .. г 4 — 3 X : ice 
16,131 «ср Lg Rad 1—71,106, £8 pd. b , 4 53 — 574 | 25 к 
0001 Do. ф tes å Mort. Deben. Stock ss 4 ; 4 109 —118 ace si а 
950,000: Do. % Mort. Deben. Stock Redem. Stock Fe 94 — 96 ee ee * 
260,000 | Midland Electric Corporation, 44 96 1st MON ee 100 V 28 —101 Ks š 

75,000 | Newcastle-on-Tyne, 1 to 75,000 А 5 as 8 8% ‚ 73— Nee. Ок. Pi 

76,000 Do. 5 % Prel., 1 to 75,000 5 ee 6 5 7 — ee | . ° 

10,852 Nosng Hill Electric Ligh ting 10 6 6 1 184 — 14 "T EN 

64,000 do. 4% 1st Mort.Deb.. - | 100 4 4 4 97 — 99 А ee 

18,500 diba. 1 to 96 and 407 to 18,810 RR T b A 64 1 68— 6j E. d д 

50,000 Do. 4 % Deb. Btock . .. |. 100 is 4 4 97 — 99 A а — 2 

40,000 | Bt. James’ and Pall Mall Hlectrio Licht, Ord. b 144 144 14$ 104— 114 104 sa i 

90,000 Do. do. * N Deb 90,081 to 40,080 б 7 7 7 7— 8 AS Ss i 
150,000: ро. до. i depot b. Stock Red. .. | 100 84 84 95 — 97 aa sod й 

000 ватан талаа Electric apply, Ord. .. 6 4 4 3 — 24 é A ii 

‚ 60,000 2$ Deb. Btook Btock 4 4 4 76 — 80 ee ee ee 

65,000 | South London areas oan o; ва 5 1 8 4 23— E ce 2 
108,700 | Bouth Met. Elec. Lt. & Power T ee 1 і i ET a "e 
` 85,868 | (Late Blackheath and Greenwich {7% Pret.. 1 Nil 7 7 lf 1 su - vs 
148,292 Diet. B. L. Co. 44 96 1st Deb. Blk. 100 4 44 є 103 —106 ud АЎ 4v 

50,000 | Urban Electrio Bupply, O y Ord. .. e. o 5 5 5 5 3— 4 | — i 

80,000 Do. 0. 5 Oum. Pref, b b 95 b b 44— 5 ee * . 
900,000 Do. do. 44% lek Mort. Db, Bik. . Red 100 s. 25 100 —102 S а ` 
110,000 | Westminster Blectrio Supply, Ord. .. 5 as b 12 194 14 104— 11 112 1 А 

98,151 Do do. % Cum. Pref. 6 b b b — 53 5 : 

(Originally 6 95—Red. to 44 9% from 81st Deo., 1906. ) 


X ORE осама вои 


Shares not officially quoted: ord., 79—75. Pref. 74—716, 
EIE уо Mackay Companies, . - 


ares are fully paid. 


dividends, 


(Bank rate of discount 33 per cent. June 21st. 1906). 
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INTERFERENCE IN WIRELESS 
TELEGRAPHY AND THE INTERNATIONAL 
TELEGRAPH CONFERENCE. 


By R. A. FESSENDEN. 
(Continued from paye 78.) 


RESULTS ACTUALLY OBTAINED. 


1. Ax Shown by Oficial Reports—Test made by Wireless 
Telegraph Board, August 29th, 1904. (Using old type 
interference preventer.) Locations of the stations referred 
to in this test are shown in the diagram, fig. 11. 

sa is the Highlands station. k а is the Navy Yard 
station at Brooklyn, distant 24 miles from the Highlands. 
b А is the interfering station on board the 7opeka at 
Tompkinsville, distant 54 miles from the Navy Yard station. 
This station was also used as an intercepting station during 


RA 
O 
oc? ps 
/ 
ODA' 
О ОА лхо IA 
Distances. Power of Stations. 
SA to RA 24 MILES SA 4 kw, 
DA ,. RA 54 45 DA 1 T 
DA'., RA ЗА T OB 1 is 
DB . RA 630 YARDS DC M^" , 
DC ., RA 226 qi DD 10 „. 
оо ee SA 168 9 
p DD 
Fic. 11. 


the trial of the secrecy sender. D B is an interfering station 
on board the receiving ship Hancock at the Navy Yard, 
distant 630 yards from the Navy, Yard station R A. b c is an 
interfering station at Building No. 75, distant 226 yards 
from the Navy Yard station R A. р р is an interfering station 
168 yards distant from the Highlands station. 

The stations R A aud 8 4 were about 4 Kw. (375 watts) each. 
The stations D A and D B werg somewhat over 1 Kw. The 
station D € was run up above 1} Kw. until the fuses blew. 
The exact current was not taken. The station np was 
approximately 10 Kw. 

The heights of the antenne were about 220 ft. for 
station D D, 150 to 175 ft. for stations s А and в а, about 
135 ft. for station D A, and about 120 ft. for stations D в 
and D c. | 

Stations D 4, D в and D c differed very nearly 10 per cent. 
from the wave-length used by station s a. The wave-length 
of station D D was not measured, but it was somewhat longer 
than the other stations. 

REPORT. 

95. Besides the usual sending and receiving apparatus, the 
following instruments were presented for test: interference pre- 
venter and secrecy sender. The installation at the Highlands 
station was the same as at the Navy Yard, except that, instead of 
asing that station ground, a ‘wave chute" (capacity) was fitted, 
consisting of about a mile of bare wire laid in tke form of a large 
net on the ground, and in contact with it. 

96. The progress for the test between the stations at the Navy 
Yard and the Highlands was as follows :— 

1. Transmitting and receiving for accuracy and speed. 

2. Interference test. 


t 


~ 


3. Test to determine if message transmitted by secrecy sender 
could be intercepted. 

4. Test to determine if messages could be received and sent 
between two stations, one equipped with the Slaby-Arco and the 
other with the Fessenden apparatus. 

97. The rules governing the test were as follows:— 

No dispatch to be longer than 10 minutes. 

Navy Yard to use the first and third quarters of the hour. 

Highlands to use the second and fourth quarters of the hour. 

Absolutelv no messages or signals to be sent by either station 
during the time assigned to the other station--not even an 
acknowledgment. 

Every message, official or otherwise, must be recorded in the 
book provided for the purpose. The time of begiuning and ending 
of every message must be recorded in the book. 


The results of the test for speed are of no particular 
interest here. The following may, however, be quoted from 
that part of the report :—*'* The reception at the Navy Yard 
was very good. One message of 85 words was received with 
the loss of one word, at the rate of 26 words per minute. 
Another messave of 135 words was received at the rate of 
21 words per minute, with the loss of four words." 


100. At 10 p.m. the Board adjourned until 10 am., August 
30th, when it met to make the interference test. Captain Rodgers 
and J.ieut. Edgar at the Navy Yard station; Commander Peters and 
Commander Fiske at the Highlands station; Lieut.-Commander 
Jayne, on board the Toprka. From 10.23 to 10.57 a Press dispatch 
of 861 words was received from the Highlands at the rate of 20 
words per minute, with the loss of two words in the headline and 
two mistakes in the text. During this time, until 10.45, with the 
exception of intervals of a few minutes, the Topeka was interfering 
continuously. The Topeka was anchored off Tompkinsville, 54 miles 
distant from the Navy Yard station. 

101. From 11.27 until noon, tbe receiving ship Hancock at the 
Navy Yard, 630 yards distant from the Navy Yard station, and 
the experimental station in building 75 at the Navy Yard, 226 yards 
from the Navy Yard station, interfered continually. During this 
period the reception from the Highlands was not good, one message 
being received with the loss of one word in three. 


(Abe. -The loss of one word in three referred to in 
Section 101 was due to the fact that the company had been 
informed that the interference test would be made with 
stations several miles away. Consequently, this severe inter- 
ference from these near-by stations was entirely unantici- 
pated, and the apparatus had not been tuned up as carefully 
as it would have been had the test been expected. During 
the noon recess, the apparatus was tuned ор more carefully 
with improvised apparatus, and gave the results shown in 
Section 102. No opportunity was, however, given to install 
such closely selective apparatus as would have been used had 
the character of the test been known beforehand.) 


102. At noon the Board took a recess until 2.15, then met, and 
continued the test for interference. The station at building 75 
interfered from 2.15 until 3 p.m. During this period the 
average loss was 1 word in 12, in a message sent from 
the Highlands. From 315 to 3.45 the secrecy sender was 
tested. A message of 362 words was sent from the Navy Yard 
station to the Highlands by a Navy operator, at the rate of 13 words 
per minute (Continental Morse) with a secrecy sender. The Topeka 
had instructions during this period to read the message if possible. 
The Topeka was able to receive five continuous words of this 
message, after adjusting the receiver tentatively to do so. 


It will be seen from this report that the interference pre- 
venter used at station k A was able to work even through 
interference from station in building No. 75, only 226 yards 
away. 

The interference preventer installed at the Highlands was, 
however, unable to cut out malicious interference from the 
10-KW. station D D, 168 yardsaway. When the interference 
preventer was not used, and the interfering station D D was 
operating, sparks from ] to } in. in length passed between the 
various circuits on the receiving apparatus. When tlic 
interference preventer was used, however, the sparking was 
entirely cut out, and occasional words could be heard from 
the Navy Yard station, but it was impossible with the 
apparatus then installed to cut out the interference so as to 
permit of practical working. It is believed, however, that 
were the test to take place again, with the improved types 
of interference preventer now used, no difficulty would be met 
with in reading through such interference. 

With reference to the test of the secrecy sender, it should 
be pointed out that the difference in wave-length used was 
approximately 10 per cent. At the present time the 
difference in wave-length used is only one-quarter of 1 per 
cent. 
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TEST MADE BY BUREAU OF EQUIPMENT, МАВСН —, 1905. 
(Using old type interference preventer.) 
Address Bureau of Equipment, Navy Department, 
and refer to No. 110,586. Washington, D.C., 
April 7th, 1905. 


Enclosures, 
LAK... ALC, 
Gentlemen : | 


1. Referring to your communication of the 5th inst., requesting 
information as to results obtained with your apparatus by Lieut. 
Hudgins, the Bureau quotes from that oflicer's report as follows: 

(a) »The interference preventer will practically exclude any wave 
varying in length by as much as 3 per cent. from the wave to which 
the preventer is adjusted, provided the intensity of such inter- 
fering wave is not greater than that of the wave to be received. 
As the interfering wave increases in relative intensity, the 
difference in wave length must be increased also. Unless very 
accurately adjusted, the interference preventer absorbs part of the 
strength of the wave and the more imperfect the adjustment the 
greater the absorption. The adjustment of the interference pre- 
venter is somewhat difficult, but once made, it is practically 
constant.” 

(^) With this connection it is possible to absorb or shunt to earth 
waves 80 strong that close connected they will burn out the receiver, 
and at the same time to build upa weak resonant wave to sufficient 
strength to be read. A variation of 10 per cent. in wave leugth 
has been found sufficient to cut out waves во strong that they could 
not be received direct either on the electrolytic or coherer receivers, 
while at the same time a weak wave which the coherer would just 
record was plainly received on the telephone. With waves of more 
nearly equal intensity a variation of 3 per cent. in length is ample." 

(c) * With atmospheric or other interference the electrolytic 
receiver is the better, the sharp degree of tuning practicable with 
this receiver permitting the tuning out of other stations, unless very 
close to the same wave length or else much stronger than the wave 
which it is desired to receive. Atmospheric disturbances pass 
through the electrolytic receiver with a distinctly characteristic 
souud, and unless very numerous or strong enough to burn out the 
fine point in this recciver, do not materially interfere with the 
reception of a message coming in at the same time." 

Very respectively, 
Н. M. MANNEY, 
Chief of Bureau of Equipment. 

National Electric Signalling Co., 

8th and Water Sts., Washington, D.C. 


TEST MADE BY U.S. Coast ARTILLERY, JUNE 14TH, 1905. 


(Using old type interference preventer.) 

On two occasions during the exercises we had an opportunity to 
severely test the value of the device provided to prevent inter- 
ference. One of the attacking vessels, the Teras, is equipped with 
a wireless plant of large capacity. During the attack on the nights 
of June 14th and 15th, beginning at a distance of about 12,000 yds. 
and continuing until near the end of the pbase, the operator on 
the Terus made every effort to confuse and break our messages, by 
kecping his transmitter key closed continuously for long periods. 
As our interference preventers " had been in place but a few days 
they had not been perfectly adjusted, and the operators were not 
entirely familiar with their use. The attempt of the Teras was 
partially successful on June 14th, and our messages were broken 
during the first half hour of the attack, but further adjustment 
enabled the operators to send and receive successfully. On the 
night of June 15th the attempted interference on the part of the 
Teras was a complete failure. Both operators assured me that 
they succeeded in cutting out the interfering waves almost com- 
pletely, and that they experienced no difliculty sending or 
recciving. 

Very respectfully, 
І. N. Lewis, 
Captain, Artillery Corps, 
Instructor, Dept. Electricity. 


(Signed) 


Test oF )-kw. Ourrir on U.S. S. Alabama and Illinois, 
AUGUST 2ND, 1905. 
Private Report of Lieut. Hudgins, tuyust 2nd, 1906. 
(Old type of interference preventer.) 
Bar Harbour, Me., .fugust 5th, 1905. 
My dear Mr. Davie. 

Just an hour before sailing from New York on the Ist inst. I 
received signal from Commander-in-Chief ordering me to report on 
board Z//inois during the run to this port, and make a test of 
Fessenden apparatus. Knowing it would be impossible for you or 
your operators to get on board within the hour, I went ahead, and 
did the best I could, signalling “Gallagher a few cautions as to 
cleaning spark gap and commutator, and leaving him to look out 
for Alabama, I took charge on the поз. We had the test cn the 
next day, August 2nd, and forenoon of the 3rd, and in spite of 
considerable interference from a number of our Morse friends 
using the Navy tune, several inquisitive naval ships and stations, 
and so many other stations, that we bad to keep the interference 
preventer on all the time, we managed to carry the Alabama 
without miehap for 268 miles. During the test we got calls, vs, 
messages, 2, &c, from stations signing AJ,” Ba,“ Wa," ' Cj." 
ii Hj,” “ Се,” “ 51,” “ Pi,” “ Pg,” “ Hg,” “ Le э апд “ РЕ,” апа some 
of them were so busy that the operators thought they were working 
overtime, 

Very sincerely youre, 
J. M. Норок. 


Note.—Had the stations referred to in the above letter 
as using the Navy tune been eractly on the Navy tune they 
could not, of course, have been cut out. The fact that they 
were cut out isto be explained by the fact that the wave- 
meter used by the Navy Department for tuning its vessels 
did not read closer than 5 per cent., and as the old type 
interference preventer cut stations out entirely, which 
differed by only 3 per cent., it was thus possible for the 
Alabama to cut out one Navy station and listen to another 
at will, though all the Navy stations were supposed to be 
tuned to the same frequency. 


LETTER or Navy OPERATOR, U. S. S. ILLINOIS,“ JANUARY 
15TH, 1906. 


(Old type interference preventer used.) 


UV. S. S. Illinsis, 
Hampton Roads, Va., 
January 15th, 1906. 


I would like to ask you if you had heard anything of us since we 
left Boston and came here, as you undoubtedly know we are 
installed with the Fessenden set, and we have been sending and 
receiving official messages between here and Boston Navy Yard, 
and have communicated with Portsmouth, and although have not 
reached Cape Elizabeth, Me., we have at times heard them very 
plain. We talk with P.G. (Navy Yard, Boston) and P.C. 
(Navy Yard, Portsmouth) every night between 12 and 4 a.m., and 
have also received and sent messages to Newport and Nantucket. 
We use a spark „ in. on each side of the cooling plate, and 
spark points р in. in diameter, and about 30 ampere to talk to these 
people, and they seem to get us very good. We talked with New- 
port through a lot of merchant interference with the use of the inter- 
ference preventer, it serving its purpose well in this case.- 


No. The distance from Hampton Roads to Newport is 
410 miles, and from Hampton Roads to Portland, Me., 
580 miles. 


Revort or Navy OPERATOR, U.S. Navy WIRELESS TELEGRAPH 
STATION, NEWPORT, MancH 24TH, 1905. 


(Old type of interference preventer used.) 


U.S. Navy Wireless Telegraph Station, 
Newport, Rhode Island, 
March 24th, 1905. 


This is to certify that the interference preventer as arranged 
by Mr. Chas. J. Pannill, of the National Electric Signalling, to my 
personal observation cut out the following stations absolutely : — 
Cape Cod, Fort Wright, New Haven, Marconi boats, as well as 
their Siasconsett station, Jersey City, the Fall River boats, Priscilla 
and Pilgrim (about а half hour after sailing from Newport), 
moderate atmospheric, also terrific atmospheric redaced about 50 
per cent., and received Nantucket Shoals Lightship without 
decreasing her tignals, but on the other hand, increasing them as 
compared with receiving them on . . . . apparatus installed at this 
station. All the above stations, excepting Jersey City, which we 
do not get on . .’. . apparatus, interfere with our receiving from 
Nantucket Shoals Lightship. 

On Saturday, March 18th, I received signals from the Fessenden 
Jersey City station, which were very distinct. 

The atmospheric disturbances were so severe one night last week, 


. I was not able to receive the report of a passing steamer from the 


Lightship on the . . . . apparatus, but upon changing over to the 
Fessenden interference preventer, the terrific atmospheric was cut 
down to such an extent that I was enabled to receive the report 
without any trouble. 


ANofe.— This report is not correct as regards the amount 
of atmospheric cut out. Even with the old type of inter- 
ference preventer, the atmospheric disturbance was cut down 
more nearly to 1 per cent. thau 50. 


The interference preventer used iu the above tests 18 not, 
with two exceptions, installed on the ships of the U.S. Navy. 
Tenders were asked for, but as the Navy had declined to 
recognise the six decisions of the U.S. Courts determining 
the ownership of the liquid barretter, and was continuing 
to purchase these receivers from infringing companies, the 
owners of the patents declined to furnish interference pre- 
venters for use with the infringing apparatus, on the ground 
that a man who has stolen an automobile has no moral 
right to expect the owner to supply him with gasoline. 

For some reason or other the efforts of the infringing 
companies to build interference preventers have not been 
successful, possibly because its efficiency depends very 
largely upon the correct, proportioning of the electrical con- 
stants, and the infringing companies do not seem to be pro- 
vided with apparatus for making exact measurements of 
high frequency currents. 

(To be continued.) 
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THE COLLIERY EXHIBITION. 


(Concluded from page 38.) 
Tae Diawowp Coar-OuTTER Co. had various types of 
machines on view, including compressed air coal-cutters. 
The electrical! machines are arranged for either continuous- 
current or three-phase motors, and for either one or two 
motors. Several chain type machines were exhibited. In 
the two-motor chain cutter, shown in fig. 5, the cbain ів 


Fic. 5.—“ Diamonn” Two-MoroR CHAIN CoaAL-CUTTER. 


extended under the machine, so as to deliver the cuttings 
or “ holing dirt" on the goaf side, while the single-motor 
chain machine is adapted for “ cutting in," thus avoiding 
the necessity for making a machine “stall” or “stable.” It 
is necessary, however, either to “flit” or turn the machine 
round, as, unlike the two-motor chain machine, it will not 
cat in both directions. А single-motor disk machine is 
shown in fig. 6. Тһе same firm had also a number 
of “ hand " and electric coal drills. Of the latter type a 
new. drill, the “ Waterhouse,” was shown, as illustrated 
in fig. 7: it was mounted upon wheels, and appeared 
to be a really well-designed and substantial machine. As 
an instance of the work done by this drill, we were informed 
that ata colliery in a 28-in. seam on a 500-volt circuit, 


six holes 4 ft. 6 in. deep and 6 ft. apart are being drilled ` 


per hour, and that 275 holes have been drilled in 46 working 
hours at a cost of 1:634. per hole, against 5d. per hole by hand. 
The Blackett patent underground conveyor was also shown. 
This consiste of a trough in which a chain conveyor slides, 
propelled either by electricity or compressed air. The con- 
veyor is set up parallel to the longwall 
coal face,and when the coal bas been brought 
down after being undercut by the coal-cutter, 

it is loaded into the trough by hand, and 
is carried along hy the chain and dis- 
charged into a tub placed underneath the 
end of the conveyor, as shown in fig. 8, 
which shows the tub being filled. After 

a slice of coal has been taken off, and a 
new length of face undercut, the conveyor 
is moved up to the face again, and on this 
account has to be made as light as possible. 
Its use not only cheapens the actual cost 
of getting the coal, but increases the power 
of production from a given length of 
face. It may be made any length, but 
naturally its use and length is governed by 
mining conditione, such as the strength aud 
hardness of the roof and floor. 

The British WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING Co., LTD., had a large exhibit of motors, colliery 
switchgear, pumps, fans, &c. The motors included a three- 
phase motor, dismantled for the purpose of giving visitors 
an opportunity to inspect its construction; а direct 
current totally enclosed motor and a p. C. crane motor. The 
switches included interesting examples of  motor-cóntrol 
pillas which comprise a starting rheostat, shunt-field regu- 
lator and double-pole automatic circuit- breaker provided with 
overload, no-voltage, loose-handle and carbon break attach- 
mente, and in the case of large pillars a magnetic blow-out 
device—all in one strong cast-iron case; oil-immersed 
switch-type auto-starters, and controllers, switchboard panels 


with switches fixed to the back of the panel, enclosed with 
sheet-iron partitions and expanded metal door iuterlocked 
with the switches. "The pumps exhibited included examples 
of three-throw pumps by Messrs. Pearn ; four-stage horizontal 
turbine pumps by the Worthington Pump Co., and a centrifugal 
pump by Messrs. Gwynne, all driven by three-phase motors. 

A large Cowans-Sheldon capstan was also shown, driven 
by a three-phase motor, through worm and spur wheel 
gearing, the motor shaft being fitted with an automatic 
brake to prevent the load turning the capstan in the opposite 
direction. The controller is operated by a 
foot, pedal, and is of the drum type, govern- 
iug the supply of current to the stator, as 
well as the variation of the resistance in the 
rotor circuit. The return of the controller 
to the „off“ position is effected auto- 
matically by springs on the pressure by the 
foot being removed. Tuo fans were shown, 
one being a 40 in. “Sirocco” for mine 
ventilation, direct-conpled to а three-phase 
motor of 45 U. P. at 480 r. p. m., the capacity 
of the fan being 66,000 cb. ft. of air per 
minute, against а 1:5 in. W.G. The other 
was a 4 ft. diameter Waddle” fan coupled 
direct to a 30-H. P. three-phase motor, and 
when running at a speed of 720 r.p.m. 
capable of delivering 50,000 cb. ft. of 
air per minute, against a 2°75 in. W. (i. 
On both fans all the bearings have continuous ring lubrica- 
tion, and in the case of the * Waddle" fan the bearing is 
arranged for water cooling if necessary. A small Brother- 
hood air compressor, coupled direct to a 2-H. P. 110-volt, 
1,420 r.p.m. shunt-wound motor, and the Cooper-Hewitt 
mercury vapour lamps were also shown. 

The British Westinghouse Company has also given some 
attention to the much-debated question of electric winding for 
collieries, and three drawings were shown of a new arrange- 
ment termed the ** Westinghouse converter-equaliser system.” 
In this system the winding motor is directly connected to 
the mains through transformers, whilst a sep arate converter- 
equaliser stores energy during the no-load period and 
restores it to the high tension transmission line during the 
maximum load or starting period. Generally the arrange- 
ment consists of a rotary converter connected to the high- 
tension transmission lines through transformers. Оп its 
direct current side the rotary converter is connected to a 
separate direct current machine fitted with a fly-wheel, which 
acts sometimes as a motor and sometimes asa generator. The 
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Fic. 6.— DiAMoND" SINGLE-Motor Disk Coar-CCTTER. 


rotary converter is compounded in a special way so as to 
supply automatically the magnetising currents required for 
the induction motors on the system, and the voltage of the 
fly-wheel machine is controlled automatically by a quick- 
acting regulating apparatus which is actuated from the high 
tension transmission line through series transformers. 

A diagram of the connections is shown in fig. 9, (1) being 
the rotary converter ; (2) transformers ; (3) direct-current 
machine with fly-wheel (4); (5) winding motor and quick- 
acting regulating apparatus for direct-current voltage. "The 
advantages claimed for this system are that the capacity 
and, consequently, capital cost are reduced, and, further, as 
the converter equaliser has only to deal with fluctuations in 
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the demand, and does not transform the total energy 
required, the energy loss is also considerably decreased. 
Another point in its favour from a colliery point of view is 
that the winding motor can be operated direct from the 
mains should the converter equaliser for any reason be shut 
down. 

The BRUSsH ELECTRICAL ENGINEERING Co. exhibited 
their Birtley-Falcon coal-cutter, which has recently been 


Fic. 7.— lur. WATERHOUSE DRnILI. 


placed on the market. This machine has two motors of 
15 n.H.P. each, capable of withstanding an overload of 100 
per cent. for short periods, and controlled by a traction 
type of series-parallel controller fitted with blow-out coils. 
The resistances are of the cast-iron grid type, and the 
switch is generally designed to be as far as possible 
** fool-proof," and to stand rough usage, which is practically 
inseparable from coal-cutter work. The motors may be 
either three-phase or continuous current, and are so arranged 
a8 to be interchangeable on the frame. The feed mechan- 
ism is specially interesting, and consists of an eccentric 
keyed to the pinion shaft driving the cutter wheel, the 
eccentric rod being connected to a sliding block in a link, 
which operates the pawls on the rope drum ratchet gear. 
The link block is suspended, and by means of rods and worm 
gear may be moved up or down, thus increasing or decreas- 
ing the amount of feed, or, in fact, taking off the feed alto- 
gether. Both starting switch and feed gear may be operated 
with equal facility from either end, and the feed may be 
varied from zero to full notch while the machine is in 
motion. The machine is mounted upon skids, but the face 


Fic. 8.—'THE BLACKETT UNDERGROUND CONVEYOR. 


skid is in two parts, one object being that the cuttings can 
be thrown by the disk under the machine, thus removing a 
greater portion of the débris away from the holing, and 
further, the skid is edge on the floor, which gives it a 
better hold and prevents the machine being thrust away 
from the face, thus reducing the weight against the timber 


on the goaf side of the machine, although a fender is provided 
to take this thrust. The motors drive through worm gear- 
ing, the worm being of steel and the wheel of special 
phosphor-bronze, working in a dust-proof and gas-tight oil 
bath. It is a massively constructed machine, and the only 
5 objection that can be taken to it is its somewhat 

eavy weight, which, however, may be reduced by lightening 
some of the parts, as experience may show some of these to 
be unnecessarily strong. 

Other exhibits by this company included one three-throw 
and one centrifugal pump, both by Messrs. Hathorn & Dawy, 
driven by 17-B. H. P. and 25-в.н.р. Brush direct current motors 
respectively, and a 300-Kw. air-cooled step-down trans- 
former from 5,500 volta to 300 volts ; motor-starters, &c. 

The importance of electrically driven air compressors for 
underground work, whereby the air is compressed close to 
the point, where it is to be used, is now becoming recognised, 
and one or two makers showed their machines mounted on 
wheels for “© pushing about inbye.” At best it is only a make- 
shift, due mainly to the want of a good percussive electric 
drill. Once such a drill is on the market, compressed air 
plant will be cheap, but until then electricity and compressed 
air is not a bad combination, as was amply demonstrated on 
Messrs. REAVELL & Co.'s stand. The Reavell machines are 
now extensively used underground, and are made in many 


From Power Station to Winding Motor 


MN. 


Fia. 9.—DIAGRAM OF CONNECTIONS OF WESTINGHOUSE 
CONVERTBn-EQUALISER SYSTEM. 


forms and sizes. Three machines were shown, one capable of 
dealing with 270 cb. ft. of air, coupled te a three-phase 
50 B.H.P. motor running at a speed of 325 r.p.m. and com- 
pressing, in two stages, air up to 100 lb. pressure. This 
machine is fitted with an intercooler. Another machine, 
single-ended coupled direct to а 24-B.H.P. motor, with a 
capacity of 120 cb. ft. compresses up to 80 lb. per sq. in. 
when running at a speed of 275 r.p.m.; while the third 
machine was of the gear-driven, single-stage duplex or 
tandem type. The advantage of these machines is that no 
air receiver is required, and they are usually provided 
with an automatic speed regulating apparatus for the 
motors, which is controlled by the air pressure. The 
latest improvements consist in arranging the delivery 
valves so that they may be easily and separately removed 
from the outside by means of a spanner without having . 
first to take off a cover, and an automatic arrange- 
ment controling the oil supply, which is cut off as 
the air pressure - falls. The INGERSOLL-RaND Оо. also 
showed an electrically driven air compressor, mounted upon 
wheels, together with an air receiver for the same—also on 
wke:ls—for transportation underground; whilst Messrs. 
W. H. BAILEY & Co. exhibited a small motor-driven “ Koster 
single-stage air compressor, compressing up to 90 lb. per 
вд. in. | 
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Other exhibita included superheaters, mechanical stokers, 
&с., Messrs. PAULTON & Son’s patent curvilinear blocks 
for the setting of Lancashire boilers deserving special 
mention, as they merited attention from all interested in 
the setting of this type of boiler. Other items of interest 
were the patent flue cones and hollow fire-bars. The cones 
consist of a conical-shaped cast-iron stand, on which are 
fixed parabolically curved fireclay lumps, with spaces 
between. Several of these cones are placed at intervals in 
the flue, and not only do they break up the hot gases, 
deflecting them on to the tube plate, but becoming 
intensely hot they re-ignite the relatively cold gases 
coming from the furnace when green coal is thrown upon 
the fire, and the makers assert that a saving of from 
^ to 12 per cent. per annum can be effected by their 
пае, 

Automatic couplings, life-saving apparatus, safety lamps, 
including electric safety lamps shown by the ELECTRIC 
POWER STORAGE Co., LTD.—which class of lamp, by the 
way, seems to make but little headway, owing principally to 
the want of efficient means of detecting gas—steel pit props, 
pipes and tubes, made up an interesting collection of colliery 
appliances which were well worth seeing. . 


INACCURATE METERS. 


[BY OUR LEGAL CONTRIBUTOR. | 


Fro certain letters which have recently appeared iu the 
columns of this journal, it would appear that there is some 
doubt as to the legal rights of company and consumer in 
cases where the meter fails to record with sufficient accuracy. 
Our legal contributor has forwarded the following com- 
munication on the subject. 

lt is a curious fact that the Electric Lighting Acts, 1882 
and 18%, make no provision for the examination or certi- 
fication of meters, except that one of the Sections in the 
former Act provides that a consumer must place no obstacle 
in the way of an electric inspector who wishes to enter a 
consumer's premises with a view to examining these instru- 
mente. The legislation with regard to meters is to be found 
in the Schedule to the Electric Lighting (Clauses) Act, 
1599, which is now made part of every provisional order. 
As to orders made prior to this Act, it may be taken 
generally that they contain similar provisions : the Schedule 
in question having been passed with u view to saving 
constant repetition of common form provisions in the 
numerous private Acts which were passed from time to time 
for the confirmation of provisional orders. 

The Schedule provides that the amount of energy supplied 
by the undertakers to any ordinary consumer or the elec- 
trical quantity contained in the supply (according to the 
method by which the undertakers elect to charge) shall, 
except as otherwise agreed between. the consumer and 
the undertakers, be ascertained by means of an appropriate 
meter duly certified. A meter is considered to be duly 
certified if it is certified by an electric inspector to be a 
correct meter, and to be of some pattern, and to have been 
fixed and to have been connected with the service lines in 
some manner approved by the Board of Trade. If any 
alteration is made in the meter, or it 1$ unfixed or discon- 
nected, it must be recertified. | 

Where the value of the supply is to be ascertained by 
meter, the undertakers must, if so required, supply and fix 
an appropriate meter, provided that prior to supplying any 
such meter they may require the consumer to pay them a 
reasonable sum in respect of the price of the meter, or to 
give security therefor, or may require him to enter into an 
agreement for the hire of the meter, at a rent to be fixed, in 
case of dispute, by the Board of Trade. If the meter belong 
t» the consumer, he must at all times at his own expense 
keep it in proper order for correctly registering the value of 
the sapply, and in default of his doing so the undertakers 
шау cease to sapply energy through the meter. 

Tbe undertakers may have access to, remove, test and 
inspect any such meter at reasonable times. 


The reasonable expenses of and incident to any test, &c., 
must, if the meter is found not to be in proper order, be 
paid by the consumer ; but if it is found to be in proper 
order, all expenses connected therewith must be paid by the 
undertakers. 

Where the undertakers hire outa meter toa consumer, 
they must (unless the agreement otherwise provides) keep it 
in proper order for correctly registering the value of the 
supply ; and in default of their doing so, the consumer is 
not liable to pay rent for the meter during such time as the 
default continues. The undertakers may have access to, and 
have liberty to remove, any such meter at all reasonable 
times. 

We now come to the statutory provisions in force relating 
to differences between the undertakers and consumer as to the 
accuracy of a meter. 

It is provided that if any difference arises between any 
consumer and the undertakers as to whether any meter 
whereby the value of the supply is ascertained (whether 
belonging to the consumer or the undertakers) is or is not 
in proper order for correctly registering that value, or as to 
whether that value has been correctly registered in any case 
by any meter, that difference shall be determined upon the 
application of either party by an electric inspector, and that 
inspector shall also order by which of the parties the costs 
of and incidental to the proceedings before him shall be 
paid, and the decision of the inspector shall be final and 
binding on all parties. 

Subject to this provision, the register of the meter is 
declared to be conelusire evidence (in the absence of fraud) 
of the value of the supply. It may be mentioned, in pass- 
ing, that in the case of a gas meter, the register is only 
prima facie evidence of the amount of the gas supplied. 

What, then, is the application of this enactment in 
practice? It amounts to this, that unless the consumer 
cares to submit his meter for inspection, he is bound by its 
register of the current consumed. In the case of a large 
consumer, he may be prepared to pay the costs of inspection ; 
but in the case of a small consumer, whose total electric 
lighting bill for the year comes to under £5, the prospect of 
having to pay the cost of au inspection is a serious matter. 
It is presumed, however, that if the meter in question was 
the property of the undertakers and was hired out by them, 
the fact that (in accordance with the provisions above 
referred to) the duty of keeping the meter in repair was 
upon them, would operate to induce the inspector to make 
the undertakers pay the cost of the inspection, whether the 
meter had exaggerated or minimised the amount of energy 
supplied. 

It is remarkable that in some places undertakers 
apparently have power to impose special terms upon con- 
sumers. In Dublin, for instance, the amount of energy 
supplied to any ordinary consumer under the Dublin Electric 
Lighting Order, 1892, is ascertained by means of а meter or 
meters supplied by the corporation of a pattern and con- 
struction approved by the Board of Trade, which must ke 
certified by the chief electrical engineer to the corporation to 
be in proper working order for correctly registering the 
amount of energy supplied. No person except an officer of 
the corporation may fix, connect, or otherwise interfere "' 
with any meter, all meters being sealed by the corporation. 
In these circumstances one would have thought that the 


duty and expense of keeping the meter in repair was on the 


Corporation, but the general conditions under which the 
Dublin Corporation supply electrical energy go on to pro- 
vide that“ Should a consumer dispute his account, he may, 
upon giving written notice to the Corporation, have his meter 
specially tested by the Corporation Electric Light Depart- 
ment, and if, on the necessary test being made, the maximum 
inaccuracy of the meter be found more than 5 per cent., the 
Corporation will pay the expense of the testing, and will add 
to or deduct from the consumer's account, ав may be 
necessary. Should the maximum inaccuracy of the meter 
prove to be less than 5 per cent., the consumer shall bear all 
the expense of the testing. Subject as aforesaid the register 
of the meter shall be conclusive evidence, in the absence of 
fraud, of the value of the supply. Provided always that 
nothing herein shall be deemed to deprive the Corporation or 
the consumer of the right to have any dispute as to the 
correctness of the meter determined in accordance with the 
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provisions of the Dublin Electric Lighting Order, 1892. 
Those provisions are probably similar to the provisions of 
the Schedule to the Act of 1899 to which we have alluded. 
But it is further provided by the Dublin Electric Lighting 
Order, 1892, that any ordinary consumer may specially 
require the Corporation to supply him with a meter officially 
certified by an electric inspector appointed by the Board of 
Trade, but the consumer must in such case pay a special 
maintenance charge of 5s. per quarter to cover the cost of 
regular inspection, in addition to the ordinary charge for 
meter rent made by the Corporation. 

The question then arises: Assuming that the meter has 
registered incorrectly, what are the rights of the undertakers ? 
Assume, for instance, that the register has remained 
stationary for an entire quarter, in strictness the consumer 
should be charged nothing, particularly when, as in the case 
of a hired meter, it is the duty of the undertakers to keep 
it in repair. Cases have often occurred in which the meter 
has registered a consumption out of all proportion to the 
amount usually consumed, and consumers have successfully 
resisted payment of anything more than an average charge. 
It is not known, however, whether any ease has occurred in 
which undertakers have successfully preferred a claim where 
the dial of the meter registered an amount which was far 
below the average. As a general rule, an amicable arrange- 
ment i8 come to. 

A recent case at the Dover Police Court, which was heard 
on July 6th, 1906, illustrates the fact that a consumer who 
disputes the accuracy of a meter should take steps to have 
it rectified in the orthodox way. "The defendant was sum- 
moned for the supply of electricity to his premises for the 
six months prior to March 31st, amounting to £59 38. 6d. 
It appeared that upon his refusal to pay, the Dover Cor- 
poration offered to test the meter, but he refused this. It, 
came to light in the course of the case that if all, the lights 
were on the meter would run at half load, and register 
about 4:8 units per hour. The meter would carry 10 units. 
A witness stated that “ experience showed that when the 
meters run half load, they register low. The lesser the 
amount of consumption, the lower they registered." Upon 
this the Chairman said it raised a very serious question. 
According to the evidence of the Corporation itself the 
meters were incorrect. Later on, however, he was appa- 
rently convinced that the defect in question could be 
remedied by cleaning, and finally made an order for the 
defendant to pay the full amount, less discount. 

Whatever may be the legal rights of the parties in rela- 
tion to this question, it is clear that where а consumer com- 
plains of an overcharge and has his mcter tested, in accord- 


ance with the terms of the provisional order, he is liable to 


pay the cost of the test if the meter should prove to be 
correct, and it is submitted that he would have to pay for 
all the energy which is recorded to have been consumed by 
the meter. 


THE RECENT TRAMWAY ACCIDENTS. 


LIVERPOOL, Swindon, Highgate and Halifax have become 
within the last few months names of unpleasant significance 
to all concerned with electric tramways. 

The aggregate of casualties is much greater than we care 
to recall, and we cannot doubt that the confidence of the 
patrons of tramways throughout Great Britain, even perhaps 
throughout the whole world, has been shaken to such pur- 
pose that the effects of the shock will be seen in the receipts 
of many concerns. 

That accidents of a particular description repeat them- 
selves in a kind of epidemic is a coincidence which has been 
observed often, and it may be that the Highgate and Halifax 
accidents were caused in some high or low degree by an 
obscure psychological effect which the previous catastrophes 
had produced on the motormen concerned. However that 
may be, it is not that aspect which we propose to discuss 
here, but rather the more practical relation of brakes to 
runaways. 

Tramcars run away for one of two reasons—first, the 
owners are negligent, and secondly, the driver is negligent. 

The owner's negligence covers an inadequate provision of 


brakes, as well as keeping them in bad repair, while the 
driver's negligence includes incapacity, carelessness and 
fright. | 

We feel quite safe in saying that there is no electric car 
running to-day on which the braking equipment is not 
entirely adequate so long as it is kept in order, and во long 
as the car is driven properly. There is no car which has not 
at least two forms of brake, and few in which the electric 
brake is solely an emergency brake of extraordinary power, 
for most of them are graduated. 

It is for individual owners to decide wbat brakes shall be 
fitted to their cars, and we may believe that, even without 
the necessity of satisfying an inspecting officer of the 
B. of T., they can be trusted to guard themselves from future 
accident as well as they are able. With the official 
inspection before them, there is no chance of their doing 
otherwise. 

From time to time we have dealt in a broad way with the 
comparative excellence of the best-known brakes, and so 
recently as March 23rd, in reviewing Mr. Fell's paper on 
brakes, we gave expression to the following views :—“ We 
incline to believe that nothing but the electro-magnetic brake 
will supersede the present forms of hand brake on electric 
tramcars, unless some really economical and compact stored 
air system is developed. Even then the magnetic brake will 
take much ousting." 

That was written in fall knowledge of the extent to which 
air brakes of various kinds have been used on foreign and 
British tramears ; neither did we omit to mention that air 
brakes were not tested by Mr. Fell, and in spite of the bare 
fact that in several of the recent mishaps the cars were 
equipped with the very type of electric track and wheel 
brake which came triumphantly through those tests, we see 
no reason to retreat from our position, which ought not to be 
assumed to be one of dogmatic opposition to air-brakes now 
and for ever. The passage quoted above should have bee 
enough to prevent that idea from germinating. | 

In our issue of December 2nd, 1904, in noticing an 
article in a contemporary, we said: ©“ When heavy 
grades have to be negotiated, a power brake of some 
kind should be used; Mr. Sheffield thinks that for this 
work the wheel-brake, however actuated, must give way 
to the track brake, and that is a judgment with which 
we concur. Remove the wheel-brakes altogether or keep 
them as a stand-by, or to hold the car on a hill, and rely 
solely on the slipper.” Now, as then, we urge reliance on 
one brake only for ordinary service, and recommend a track 
brake operated by some thing other than human force 
transmitted through levers and rods, but above all let it 
not be in the power of the motorman to neutralise the effect 
of any brakes that he has. One of the strongest argaments 
for the air track brake is that ita action is not affected by 
anything done to the other brakes, and we have no more 
thought of denying this attribute than we have of be- 
littling its manifold other good points, bat we express the 
opinion of the majority when saying that for general handi- 
ness, for efficiency, and for reliability, the magnetic track 
brake is ahead even of the former. The manufacturers of 
the simpler form of magnetic brake suggest that the recent 
accidents demonstrated in a negative way the superiority of 
their product, and the firm who supply the best known of 
the air track brakes do not hesitate to say that those acci- 
dents would not have occurred if their brake had been 
fitted to the cars. 

Until Mr. Fell’s tests were published we preferred the 
simple track shoes, but in the light of those tests we could 
not but say that the interdependent wheel and track shoes 
had assumed the premier position, from which they could be 
dislodged only by proof of considerable practical advantages 
on behalf of the other. We leave to our readers the in- 
vidious task of deciding whether the Highgate and Swindon 
accidents have supplied the requisite evidence, although we - 
must point out that it can be nothing more than presumptive 
under the circumstances. 

Then, as to the claim of the air brake makers, we are 
prepared to accept tlreir statement. and we wish heartily, for 
the sake of all concerned, that these unfortunate cars had 
been equipped with air track-brakes ; but that does not alter 
our opinion that it is not only desirable but also possible to 
equip cars with electro-magnetic track brakes in such a 
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manner that a driver cannot fail, except as the result of 
gross negligence on the part of the shed staff, to stop his 
car as certainly as with the air brake, and more certainly 
than with any other form. The first essential to this end is 
to prevent the driver from trying to ring the changes on 
two or three different kinds of mutually destructive 
brakes. The man who drives recklessly, and allows 
his car to run into danger, is just the man to 
lose his head in an emergency, and if he is 
given the opportunity he will lock the wheels and then do 
vain things with the controller handle, the reversing lever 
and the canopy switch, trying the electric brake, trying the 
"trick emergency brake, giving her back juice,“ t.e., 
reversing the motor connections, and “ giving her forward 
juice to unlock the wheels,” until the smash comes. 

-The brake that is to save the car in an emergency ought 
to be the one that is used in service, and “ emergency drill“ 
should take a prominent place in the schooling of motormen. 

We have insisted constantly on the very. vital necessity for 
educating motormen, and we note that the jury in the High- 
vate inquest gave it as their opinion that the driver was 
insufficiently trained, and on that account caused the brakes 
to be inoperative just when they were wanted most. The 
driver is in the prime of life, and had been passed out of a 
well-equipped motormen's school three weeks before the 
accident. In the opinion of the certifying instructor, be 
was a competent man. It appeared in evidence that special 
instructions were given to all motormen running on this 
hill about the use of the magnetic brake, which was to be put 
on from the brow. "The driver seems to have overlooked this 
order and to have begun the descent on the hand-brake. 
When the wheels began to skid, he appears to have lost his 
head to such a degree that when he jumped off the car before 
the final crash came the wheels were free and no brake was 
on. А study of the evidence gives the impression that at 
some time during the descent the conductor tried to help the 
driver by putting on the hand-brake from the rear platform 
—a thing that seems to have occurred at Swindon, too. 
That is a perilous proceeding, and should be forbidden 
absolutely unless the driver is incapacitated or leaves his 
position. à 

There is nothing whatever in the Highgate accident to 
show that the company neglected its duty to the public either 
by employing untrained drivers or by allowing the brakes to 
become defective, and there is every reason to think that the 
brakes were entirely adequate to stop the car even when it 
had run away, if only the driver had kept his senses sufficiently 
to remember his training. Admittedly the rails were greasy, 
but the driver was anxious to explain that that was their 
normal condition, not recognising that the fact, went against 
him as showing that he ought to have had no difficulty in 
dealing with them after his experience. Except for greasy 
rails, there would be few runaways, and we have always 
thought it strange that tramway proprietors have not thought 
it worth while to keep the rails on long or steep hills free 
from grease. By doing so they would remove a great 
nervous stress from the motormen, decrease the car-miles 
lost in greasy weather, reduce the bill for energy, and insure 
themselves cheaply against accidents. In many towns where 
gradients are especially severe, there ought to be no choice in 
the matter. | 

In justice to the air track brake, we ought to say that it 
will remain in action after a car has left the rails, whereas a 
magnetic brake cannot de so. We do not attach a great 
deal of value to this feature, but we want to be fair to 
everyone. 

While it is evident from the Highgate accident 
that training does not necessarily render a motor- 

man immune from disastrous mistakes, no one will be 
foolish enough to suggest that it is useless. The more 
intimately a motorman knows his car, knows every part of 
its equipment and its functions, the lees chance there is of 
his doing something wrong with the handles when his time 
comes ; and the only way in which this knowledge can be 
got ів bv training in the class-room and on the car, supple- 
mented by the men's own efforts to learn by private reading. 
To them such a handbook as Agnew's, reviewed some time 
| in these columns and now in its third edition, is 
invasugble, for, in th» smallest possible space commensurate 
тїп elearness both of type and matter, the whole subject is 


there presented in a manner which cannot fail to illuminate 
the mind of the dullest motorman. 

Handbooks such as this should form part of the kit for 
which motormen sign when they start regular work, and 
periodical examinations upon its contents should be held by 
the management. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Armoured Casing. 


Mr. Loris Ножегт, of 10, Victoria Road, Swindon, is 
introducing a new armoured casing which consists of ordinary 
wood casing having metallic covering, which is claimed to render 
it fireproof and to make it applicable for concealed work. A 
lower metal channel is secured to the wall by screws at the 
back, the wood casing being plaoed in it and held in position 
by meaus of binding strips, which are turned edgeways, bind- 
ing against the casing an@ the top inner edge of the channeling. 
As the wires are run in their respective grooves they are kept in 
position by the replacement of the binding strips. It is claimed 
that the whole of the wiring may be compl ted in this manner, and 
that'it is open to inspection and remains so until the capping is 
placed in position; as this proceeds the binding strips are turned 
flat across the capping, in this case again wedging beneath the 
inner top edge of the channel. By this binding strip arrangement 
screws for holding the casing in the channeling and capping screws 
are dispensed with; the strips also hold the wires temporarily in the 
grooves during erection. The top metal cover is easily sprung into 
position. Bends, tees, angles, &c., may be made similar to ordinary 
fittings, but of such section as to clip over the metal channel and 


. cover when put together. 


New Tumbler Switch. 


THE WaNpswonTH ELEcTRICAL MaNuFACTURING Co., LrD., of 
9, St. Paul’s Square, Birmingham, have placed upon the market 
a patent tumbler switch which presenta two or three unique 
advantages, the most important being the double contact. It is 
claimed to be practically impossible for the switch not to make 
good contact. The length of break is about 1 in., which is consider- 
ably more than that of the ordinary 5-amp. tumbler. The action is 
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New TUMBLER SWITCH. 


sweet, the insulation of best ebonite, and the workmanship of high 
quality. A special feature of this company's switches is that they are 
so designed that moving parts do not work upon the insulation. 
They have made а speciality of this class of work and have ex- 
cellent plant to deal with it. We understand that several large 
contracts have already been placed for these switches. 


Registration of Trade Marks in China.—M kssns. 
W. P. THoMPSON & Co., patent agente, Liverpool, write to us 
ing a statement which recently appeared in the Prese to the 

effect that the Shangpoo intended to open the Chinese Bureau for 
the registration of trade marks on the first day of the fifth moon— 
namely, June 22nd of this year. Asa result of inquiries made by their 
agents, Messrs. Thompson state that it is extremely uncertain when 
either the patent or the trade mark bureau will be open in China, 
as the Chinese Government are still very conservative. It is 
expected, however, that the Trade Marks Office will be opened prior 
to the Patent Office, and some time this year, and а e number 


of applications for trade marks by English firms have already been 


g the formal opening of the office. 
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NEW PATENTS APPLIED FOR. 


ыр =з for this uu оаа! W. P. Тиомрвон & Co., Electrica] Patent 
W. O., and at Liverpool, to whom all 
асана should be ыйсы: 


14,9724/1906. ‘‘Improvements in and relating to the manufacture of incan- 
descent electric lamp filaments from thorium and like metals.“ Tux BRITISH 
Тномвох-Носзтом Co., Lrp. (General Electric Co., United States.) 
паа гарриеа for under Rule б of the Patents Rules, 1905, July Wth, 1905.) 

y 

14,971. “ improvement: ы to insulating materials.“ W. KEKNEDY- 

LavunRrix Dickson. July 2n 

15,007. Improvements in or relating to the suspension of arc lamps or the 
like." С. A. SCHAEFER. (Date applied for under Patents Act, 1901, November 
28th, 1905, being date of application in Germany.) July 2nd. (Complete. ) 


15,016. Improvements in and connected with point shifting arrangements 
for electric tramways and the like," J. P. TikmNEv and J. MALONE. 
July 2nd. (Complete.) 


15,021. “ Incandescence bodies composed of tungsten for incandescent lamps. 
CONSORTIUM FUR ELEKTKOCHEMISCHE INDUSTRIE G. m. b. H. (Date applied for 
under Patents Act, 1901, July 6th, 1905, being date of application in Germany.) 
July 2nd. (Complete.) 

18,022. Improved electrical winding apparatus for clocks and the like. 
BCHNEIDER & WESEXNFELD G.m.b.H. (Date applied for under Patents Act, 1901, 
March 7th, 1906, being date of applicationin Germany.) July 2nd. (Complete.) 

16,088. ‘‘Improvements in apparatus for automatically regulating the 
currents of electric circuits." fSikMENs Bros. Dynamo Wonks, Lip. (Siemens- 
Schuckertwerke G.m.b.H., Germany.) July 2nd. (Complete.) 


15,094. “Improvements in apparatus for varying electromotive force in 
finely divided steps in three-wire electrical installations." Sizmexs Bros. 
Dynamo Works, LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
July 2nd. (Complete.) 

15,085. ''Improvements in apparatus for ошаса, regulating several 
parallel connected electrical generators." SikMENs Bros. рухлмо Works, LTD. 
(Siemens-Schuckertwerke G.m.b.H., Germany.) July 2nd. (Complete.) 

15,052. Improvements in or relating to magnets for arc lamps." W. 
MaTHIESEN. July 2nd. (Complete.) 

15,058. ‘‘Improvements relating to electrical apparatus for protection 

against insects." A. CHAULIN. (Date applied for under Patents Act, 
1901, July 18th, 1906, "being date of application in France.) July 2nd. 
Complete.) 


15,060. Improvements in electric meters." Е. ScHATTNER. July 2nd. 

15,099. ‘‘ Improvements іп the construction of an electric power driven brush 
for cleaning purposes." J. WonTHINGTON. July 3rd. 

15,100. Automatic slipper applicable to electric tramcars.“ J. C. BERRY. 
July 8rd, 

15,104. “ Improvements in multiple unit control systems." H. McL. 


HampiNG and C. M. CLARE. (Date applied for under Patents Act, 1901, 
January 6th, 1906, being date of application in United States.) July 3rd. 
Complete.) 

15,017. Improvements in three-phase are lamps.“ J. W. NasxirH, (T. L. 
Carbone, Germany.) July 3rd. (Complete.) 

15,134. Improvement in the brakes of electric trams and the like.“ D. J. 
MORGAN. July 8rd. 

15,135. “Improvements in and relating to dynamo-electric machines.” 
THE British Тномвох-Носвтом Co., Ltp. (The General Electric Co., United 
States.) July 3rd 

15,161. Improvements in electric relays." К. Caska. July Srd. 

16,178. ''Improvements relating to the electrical connections of motor road 
vehicles having electro-mechanical propulsion." Н. Pieper. July 4th. 
(Complete.) 

15,195. “ Improvements relating to stands for use in connection with tele- 
phones.“ L. R. 8. С. BLAxx. July 4th. 


j aped “* Improvements in or relating to electric arc lamps." E. Cervenka. 
uly 
15,200. “ Improvements i in cells a electric storage batteries and other electric 


batteries.” A. E. Begnitz. July 4t 

15,222. ‘‘Improvements in and relating to dynamo-electric machines.“ 
Tue British Тномвом-Носзтом Co., Ltp. (The General Electric Co., United 
States.) July 4th. 

15,228. ‘Improvements in and relating to systems of electric motor con- 
trol. ^ THE British Тномкох-Носвтох Co., LTD. (The General Electric 
Co., United States.) July 4th. 

15,280. ‘Improvements in electric heating devices." J. C. TOURNIER, 
Date applied for under Patents Act, 1901, September 25th, 1905, being date of 
application in United States.) July 4th. (Complete.) 

15,231. Improved method and means for driving machines electrically.” 
SIEMENS Bros. Dynamo Works, тр. (Siemens-Schucktwerke G.m.b.H., Ger- 
arr July 4th. (Complete.) 

“ My Ahede relating to separators for secondary battery plates.“ 

H. I. I. LAKE. he Rhode Island Electromobile Co., United States.) July 4th. 
Complete. ) 

15.245. Electro-thermo detector." 
July 5th. 

15.259. Improvements in electrical apparatus for transmitting and receiving 
signals. " A. Barr, W. Stroup and H. D. Jackson. July 6th. 

15, 77. Mechanism for the adjustment of the moment of ignition in gas 
engines." Е. CAPITAINE. (Date applied for under Patents Act, 1901, July 6th, 
1905, being date of application in Germany.) July 5th. (Complete. ) 

15,281. “Improvements in and relating to controllers for variable speed 
motors." A. G. BROOKES. (Cushman Electric Co., U.S.) July 5th. (Complete.) 

15,288. Improvements in apparatus for controlling and cons the points 
of electric railways and tramways.” W. H. TUNER. July 5t 
J a 51 "Improvements in or relating to electric are еси ” C. OLIVER. 

y e 
Se cU. t Improvements in automatic electric brakes." J. H. K. МсСошсм. 

y 

15,816. Improvements in and relating to solenoid operated electric switches.“ 
Tur oo THomson-Hovston Co., LTD, (The General Electric Co.) 

uly 5 

15,851. ‘* Improvements in electro-galvanic appliances for rheumatism and 
the like complaints." E. V. Gnarzx. July 6th. 

15,00. “ x rueda in the trolley pulleys of overhead wire electric 
tramways.” H. Lowe. July 6th. Complete.) 

15,412. *''Improvements in or relating to the ignition of internal com- 
bustion engines.“ M. Krxr-WELcH and P. Lyte. July 6th. 


15,413, Non- slipping safety electric car brake and road-gripping block. A. J. 
REYNOLDS. July 6th 


15,128. Improvenienté in electric switches," W. Е. Jones. July 7th. 
15,47. Conduit brake for tramways and railways.” Т. BENFIELD. July 7th. 


R. W. Rosson and G. W. CLEGG; 
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Devon and Cornwall.—The Inspector of Factories and 


Workshops fur Devon and Cornwall points out in his annual report 
that the most notable industrial development in his division is the 
continued increase in electrically-driven machinery. 


PUBLISHED SPECIFICATIONS. 


Copies of f these repo obtained, of Messrs. W. P. 
геа она Бы Co., 899, High VV. G., And 45 . and at Liverpool, price, post 
free, dd. (in stamps). 


1906. 


ELECTRIC IONITING APPARATUS FoR MULTIPLE CYLINDER INTERNAL COMBUSTION 
ENciNES. F. Н. Royce. 23,556. November 16th. 


IoniTIon PLUGS FOR INTERNAL Comsusrion Enoings. А. Daveluy. 94,642. 
November 28th. (Date applied for under International Convention, 
December 6th, 1904.) 

ELECTRODES FOR PuLsATING CURRENT VAPOUR ELECTRIC АРРАВАТСВ. С. О. 
Bastian and G. Calvert. 4,867. March 8th. 


ELECTROPLATING OF METALS. J. Schiele. 10,120. May 13th. 


ELECTRIC ACCUMULATOR PLATES FOR THE STORAGE or ELkcTAJICITY. F. T. Kelley. 
12,253. June 18th. 

Gatvanic BATTERIES, B. J. Blameuser, E. C. Blameuser, М. Kribs and W. J. 
Bauerle. 12,315. June 18th. 

PREPAYMENT MECHANISM FOR ELECTRIC METERS. British Thomson-Houston Co. 
and W. J. Lloyd and K. F. Kingwell. 12,507. June 16th. 

TELEPHONE APPARATUS For Usg ron DIVING AND LIKE Purposes. A. Graham 
and R. H. Davis. 12,682. June 19th. 

"Юүхлмо-Егкствс Macnuiwks. Allgemeine Elektricitats Ges. 19,792. June 
20th. (Date applied for under International Convention, September 
l7th, 1904.) 

INSULATION OF ELECTRIC Conpucrors. British Thomson. Houston Co., (General 
Electric Co.) 15,770. August lst. 

ALTERNATING CURRENT ELkcTRIO Motors. British Thomson-Houston Co. 
(General Electric Co.) 16,803. August 10th. 

ELECTRIC Switcues. K. Schmahl. 16,973. August lith. 

Ixs LATIN MarxRLL. British Thomson Houston Co. (General. Electric Co.) 
19,035. September 20. 

Моітг-Клтк; ELECTRIC MEASURING Apparatus. British. Thomson - Houston Co. 
(General. Electric Co.) 19,086. September 20th. 

TROLLEY Heaps EMPLOYED UPON ELkcrRICALLY PROPELLED VEHICLES. M. P. 
McLaren. 22,578. November 4th. 

SYSTEMS OF CONNECTIONS FOR TELEPHONE OFFICES WITH SEPARATED PLUG-SERVIOR 
AND Gnovr-CALLING. Deutsche Telephonwerke R. Stock & Co. 
November 10th. (Date applied for under International Convention, Novem- 
ber 10th, 1904.) 

MAGNETO-ELECTRIC GENERATORS. L. A. Gianoli. 24,621. November 
(Date applied for under International Convention, December 2nd, 1904.) 

NERNST Lamps. Allgemeine Elektricitats Ges. 25,936. December 5th, (Date 
applied for under International Convention, December 5th, 1904.) 

CONTACT BREAKERS AND IoniTION Devices rox Explosion Enoines. R. Munro. 
25,600. December 8th. (Date applied for under International Convention, 
December 8th, 1904.) 

SYSTEMS oF CONNECTIONS FOR THE OPERATION OF BRANCH TELEPHONE TATIONS 
AND THE LIKE. W. Ohnesorge. . December 18th. (Date applied for 
under International Convention, December 17th, 1904.) 

CONNECTIONS FOR Two on MORE THREE-PHask ELEcTRIO Mortons. С. de Kando. 


26,629. December 20th. 
SINGLE-PHasxk CoMMUTATOR Motors. V. A. Fynn. 90,897. December rd. 


(Date applied for under International Convention, Магор 26th, 1905.) 


1908. 


ALTERNATING CURRENT VaPovR ELECTRIC Apparatus. P. H. Thomas. . 
January 10th. (Date applied for under International Convention, January 
27th, 1905.) 

TELEPHONE System. Е. К. Hall. 2,452. January 81st. (Date applied for 
under International Convention, February 8th, 1 ) 

ELECTRICAL Mc&cvcLAR Exercising Macgiwzs. R. O. Hammond. 430. 
February 12th. (Date applied for under International Convention, May 
23rd, 1905.) 

EvEctrio Circuit Breakers. 8. B. Stewart. 6,614. March 19th. 
applied for under International Convention, March 20th, 1905.) 

CONTROLLING BysTEMS FOR ELE&oTRIC Motors. W. Cooper. 8,402. April "th. 
(Date applied for under International Conventicn, April 10th, 1906.) 

DyAMO-ELEcTRICAL Machixxs. Elektricitats Akt.-Ges. vorm W. Lahmeyer 
and Co. 8,526. April 9th. (Date applied for under International Conven- 
tion, April 11th, 1905.) 

ELECTRO-MAGNETIC AUTOMATIC INTERRUPTER. Biemens Bros. & ES (Biemens 
and Halske, Akt.-Ges.) 11,181. May 12th. 


(Date 


Municipal Ownership in Canada.—A correspondent 
at Ottawa writes: —“ The extent to which the question of muni- 
cipal ownership of electrical power franchises has permeated the 
Canadian Municipalities is shown by the recent action of the City of 
Winnipeg on June 28th, in voting, three to one, for the construction 
of a municipal power plant on the Winnipeg River at a cost of 
$3,250,000, with an annual interest charge of $130,000, and sinking 
fund of $38,000, or a total charge of $168,000 per annum. 
This vote is the more striking, in the face of the great enterprise, 
completed only a few weeks ayo, of the Street Railway Co., by which, 
at an expenditure оѓ 83.000, O00, they have brought in power some 
60 milea from the Winnipeg River, and guaranteed a reduction 
of 50 to 70 per cent. from former charges. Though the company 
has already made reductions from 12 and 123 cents per unit for 
power for elevators and motors to 6 and 4 cents respectively, and 
for lighting from 20 to 10 cents, with a promise of further reductions 
when the plant is working properly, yet, apparently, the city will 
put no confidence in private enterprises, but is determined to 
furnish the power itself. This large vote is also more striking 
when we consider that the debt of the city is already over 
11 millions, and thia recent vote will bring the city's debt to 
$16,000,060. For a population of 101,000, this is a very large debt. 
Yet Winnipeg hopes for a rapidly increased populaticn, and that 
the providing of power at low cost will induce manufacturer; 
of all kinds to locate in tue .i . jm СО 
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THE IMMEDIATE PROSPECTS OF THE 
MOTOR-BUS INVESTOR. 


[r is not in the minds of шапу to throw sincere doubts 
Most of 
us with a smattering of engineering, knowledge were sure 
of that before the boom, everyone without a symptom 
of that kind of learning is absolutely convinced of it 
now, the inventor has never doubted at all, the opinion of 
the company promoter may be seen iu the newspapers 
upon most days of the week, and the specialist. has to 


ou the final success of the self-propelled omnibus. 


- 


make a living. 

We repeat our opening statement ; nobody, including those 
who know all about the matter and the few who do not, 
really thinks that the mechanically-driven "bus can 
disappear prematurely now that it has taken such a grip of 
the streets of London aud provincial towns. Nothing 
mechanical which gets to such a stage of development ever 
does. But it will bea Juggernaut rolling to triumph over the 
self-flung bedies of its worshippers ; just as Juggernaut rode 
in the carriages of our boomed railways, and in a milder way 
in the cars of our electric tramways ; just as he will continue 
to emerge from his temple, for wlio knows how many cen- 
turies, until the ignorance of our investing masses shall cease 
to be inflamed in a passion of belief, and until the greed of 
large dividends shall cease to blind the prudence which they 
exercise in other affuirs. 

An engineering correspondent contributes to the com- 
mercial supplement of the 7% Ms for June 18th a broad and 
chastening article, which conveys in little more than a column 
as clear a view of motor-'bus prospects as тацу would fail to 
give in three times the space. He points ott that, within 
the last few months, 82 мен’ companies have been floated, 
with an aggregate capital of 6 millions, and he suggests 
that there is not enough traffic to keep the receipts and the 
profits up to the estimated figures. The estimates of both 
have been based on insecure grounds, and the probabilities 
are that the depreciation and maintenance charges will 
increase in an unpleasant manner. Then there is the very 
serious question of the greater suitability of the petrol motor, 
for which almost every venture has plumped, while the 
steam motor may prove the wisdom of the Darracq people by 
taking the place of its rival. | 

Of course, we must remember that, even if steam or any 
other kind of motor does come out on top, the existing motcrs 
of other types do not cease at once to be of any commercial 
use to their owners. They can live out their life—whatever 
it may turn out to be just as though they were alone in 
the field, and the actual loss to the owners will be the value 
of the capital represented by the difference between the life 
of the petrol motor (including the chassis) and the greuter 
life of the better motor. 
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They can live out their life usefully so long as they are 
not dangerous or an intolerable nuisance, as a well repre- 
sented section of the community would be glad to prove 
them, and for that matter, all other motor-driven vehicles, 
including electric tramcars. The heavy total of casualties 
brought to public notice soon after the fearful accident at 
Handcross, added to the serious agitation headed by ^ir 
Theodore Martin. which has attracted the attention of both 
Houses of Parliament, has done a great deal to help the 
anti-motorist in his unsympathetic crusade of destruction: 
and there is no gainsaying that apart from hysteria there is 
a great deal of truth in all the unfavourable criticisms which 
have been heaped upon the motor-' bus irrespective of quality 
or degree within the last month or two. The public has 
several by heart, as, for instance, that the drivers are reckless, 
untrained, youthful, and underpaid: that the machinery 
may break down or catch fire at any time : that the brakes 
are unreliable; that the noise and smell are so bad that 
whole strects of good houses are being deserted : and that 
catching a motor-'bus is like hunting the snark. 

The Commissioner of Police has had his pace forced by 
Public and Parliament, and has given the companies warning 
to amend their noises and stinks without further delay, and 
we may be sure that there are enough horse-’bus, tube, cab 


and tramway interests alive to keep the motor-' bus com- 


panies sufficiently harried for the good of everyone else. 

How far the companies will have to go in order to prevent 
noise, vibration and smell none but the expert can tell, but 
the notion gains ground that nothing less radical than the 
replacement of the whole chassis can be effective in some 
cases. In any case, investors must feel that heavy drafts 
will have to be made on revenue to put things right, and 
that the cost of maintenance, supervision and driving may 
be increased after all. Anything in the nature of a failure 
is to be deplored, and we trust that nothing of the kind will 
occur, but a considerable pooling of interests is to be 
expected and welcomed. 

We would not wish that motor-’bus enterprise had. tarried 
until the motor better than the petrol-engine pure and 
simple had arrived. If that rule were general there would be 
no true enterprise at all, and no better“ anything“ for that 
mutter; but we do agree with the writer to the 7imes gup- 
plement that everybody has taken the petrol motor too much 
for granted, and we cannot close these remarks more aptly 
than by quoting bis final sentence: —“ There is now more 
than enough money at stake, and the public may well let 
existing concerns first work out their own salvation before 
venturing more capital in the motor-omnibus 


experiment." 


greut 


Reavers of Mr. Kipling’s poems will 
the Fersonnel remember the interjection into the solilo- 
P quies of the Scotch marine engineer of the 

question, But, what about the man?“ 
ri.curical. engineers who are anything but grey-headed can 
call to mind advances more rapid than those from low steam 
pressure ro * thirty knots an bour, thirty and more." Side 
wy мае with tne tendency towards higher pressures for 
generation and distribution, generating sets have increased 
in size, while the sub-station of to-day often exceeds in 
capacity the generating station of only a decadeago. Judging 
by recent progress, it is surely no extravagant speculation to 


contemplate a generating station having a peak load capacity 
of 150,000 to 200,000 KW. 

Speculation as to the staff of such a station becomes a 
matter of interest. The query what about the man" at 
once arises. As to.him we have no doubts whatever. We 
may however, perhaps, be pardoned for mentioning the 
matter chiefly from the point of view of the staff on shift 
duties, Of course the chief engineer should be well nigh 
omniscient, and therefore does not need to be clearly defined. 
The subordinates should however be specially selected and 
trained for their several duties. The tendency in this 
direction has for a long time been marked by the employ- 
ment of mains superintendents. Within the station further 
Classification seems necessary, and a clear defining of duties 
between the steam and electrical sides. As the prime duty 
of an electricity supply works is to supply electricity, the 
shift engineers should all be electrical engineers, fully versed 
in electrical matters. We do not think, however, that it 
should be necessary to make them responsible for all 
the minutie of steam raising. At present the average 
station engineer is fully competent on the electrical side, but 
his thermo-dynamics are weak. That is inevitable when 
one remembers that his college days, if he was then aspiring 
to be un electrical engineer, were mainly devoted to physics aud 
electricity. His courses in steam and mechanical engineering 
were at best but brief. Therefore the shift engineer 
in the big power house of the future will, unless college 
courses are prolouged, still remain intellectually the equivalent 
in this respect of his confrere of to-day. After all, his prime 
duties must be electrical, and compared with continuity of 
supply a few tons of coal more or less consumed on his shifts 
are to him a matter of comparative indifference. 

Not so however to his chief, who will regard the second 
decimal place as a rough approximation in computing costs 
per unit, and working to the third and fourth places will 
jealously grudge each hundred weight of coal wasted. Such a 
chief should demand a separate steam raising staff, made up of 
one chief assistant in charge of the section who would do no 
shift duties, and three assistants, t.e., one per shift. The 
assistant steam engineer on euch shift should be responsible 
for providing to the engineer-in-charge all the steam 
required, and should be responsible to the chief steam raiser 
for its economical production. He shonld take indicator cards 
once on each shift, and keep an exhaustive record of all that 
took place in his department. For instance, where each set 
has a separate condenser the steam condensed in each should 
be measured with a water meter on its way to the hot well. 
This figure should be compared with the load on the set. 
Recording vacuum gauges should be installed for each 
condenser, and the consumption of the motors driving the 
auxiliary seta metered and noted at, say, two-hourly intervals. 
Where superheated steam is used thermo-couple or resistance 
pyrometers should be installed at the end of the superheater 
апа at each engine stop-valve. Неге, again, records should 
be taken automatically, preferably at a small switchboard 
set aside entirely for the pyrometers. The taking of flue 
gas temperatures pyrometically and the installation of carbon 
dioxide recorders would be an obvious necessity. The 
boilers would require much attention, and, to begin with, the 
feed water supply to each should be metered. Coal analyses 
and fuel calorimetry would be among the demands falling on 
the chief of the steam department. 

It will be at once urged that this will virtually imply the 
continued operation of the whole of the steam raising and 
steam consuming plant under permanent test conditions. 
This we concede. There are such wide differences between 
special tests at makers’ works before delivery and the steam 
consumptions of the plant under station conditions, that it is 
only by duplicating test conditions in permanent working 
that we can expect the mammoth: stations of the future to 
work at their maximum economy. 

The minutia of steam raising are worth studious attention, 
and in the large station of the future we expect to see a 
section of the staff definitely assigned to these duties. 


— — 
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INDUSTRIAL POWER SUPPLY FROM 
MUNICIPAL STATIONS. 


By F. Н. CORSON, A. M. I. C. E. 


Tnt rapid development of the industry, if such it can be called, 
of the electrical generation of power has within recent years 
so far outstripped the most sanguine expectations that 
engineers are called upon to meet conditions and to solve 
problems which until the present were quite out of the range 
of practical politics. Adaptability, cleanliness, facility of 
transmission and application and ease of measurement have 


combined to single out electrical energy as being the most. 


desirable form in which to obtain and distribute power for 
industrial operations which have formerly been performed 
with the aid of other and older agencies. The attributes 
uhove mentioned are, however, not sufficient in themselves 
to justify the adoption of the new and the supersession of 
the oid in so essentially commercial a sphere as that of the 
use and mode of application of power. It must be proved 
that methods involving the use of electricity, while possess- 
ing these advantages, also show the additional qualifica- 
tion of at least equal cheapness. "This demand for electrical 
energy at a low figure has called into existence the various 
power schemes which are attracting so much attention, and 
exciting, more particularly in municipal circles, such un- 
compromising hostility. The over-confident assertions of the 
promoters of such schemes as to the favourable terms to be 
offered to large power users have been met for the most part 
by counterclainis on the side of the local authorities that the 
latter were in 4 position to make equally advantageous 
offers, and at the same time to afford greater security to 
those availing themselves of such ov ftures. In some cares 
kcales of charges to large consumers of power have uu- 
doubtedly only been drawn up with the immediate object of 
defeating the power companies’ Bills, possibly also with the 
sincere hope of the municipal engineer that his terms may not 
be accepted. From the point of view of the extreme advo- 
cates of municipalisation, they have been eminently success- 
ful. The position of the municipality face to face with this 
problem is a somewhat difficult one. Most of the plant 
belonging to the local authority has been purchased at a cost 
which would now be prohibitive. The money represented 
by this plant bas been raised by loan on the security of the 
raten, and possibly only something like one-third, if so 
much, has been repaid. The works have, in many cases, 
been erected on valuable land, at a heavy cost, and are occu- 
pied subject to the payment of heavy rates. Large develop- 
ments were entirely unforescen at the time- of their com- 
mencement, and the site wus consequently unfavourably 
chosen from the point of view of the economical generation 
of power to any large amount. | 

Ic is undeniable that a large concern, equipped with the 
most modern and efficient plaut at a low capital cost, aud 
occupying a position well adapted for the supply of fuel and 
water, should, if allowed to enter into competition with the 
municipal undertaking, operate most seriously to the dis- 
advantage of tbe latter. It is, therefore, only natural that 
the municipality should seek the weightiest arguments to 
advance against the claims of the rival enterprise, and the 
coarse of offering equally good terms is certainly the 
strongest, implying as it does that the need for the pro- 
posed scheme does not exist, and that nothing is gained, 
while something is certainly lost by permitting it to take 
practical form. In the present position of most municipal 
electricity undertakings this course is apparently a perfectly 
justifiable опе. 

Leaving out of the question the generation of power for 
electric traction, the bulk of the supply is required for the 
purpose of lighting, which naturally makes a demand upon 
the plant for only a short part of the day, and this when 
most of the industrial operations have ceased. The price 
charged for lighting has accordingly been fixed sufficiently 
high to permit of the plant and mains standing idle during 
the greater part of the time, and still to make adequate pro- 
viaion for covering the revenue and capital charges. 

It is obvious that to work the plant for motive power 
purposes during the time when it would otherwise be out of 
use, will involve no appreciable increase in the capital charges, 


and practically no addition to some items of the revenue 
charges. The wages, repairs, and fuel accounts will be 
increased somewhat, but by no means in proportion to the 
work turned out, and any revenue which will more than 
cover these extra charges; will show a profit. Such is the 
usual line of argument, and within limits the reasoning is 
sound. Unfortunately, however, it is to be feared that in 
many cases these limits аге not appreciated, and it is not 
recognised that a policy which may be satisfactory and 
advisable under certain conditions will fail of Justification 
when the conditions are modified, 

[t is proposed to investizate the reasonableness of such an 
attitude, and the financial soundness of some of the scales 


of charges which bave been adopted in this connection. It 


may be instructive to assume an actual case, taking ава 
basis the average figures of moderate and large sized stations 
(upwards of 3,000 Kw. capacity) in the United Kingdom. 
Roughly speaking, the mean capital cost per kilowatt installed 
is something like C70. Taking interest on this amount at 
34 per cent., we have a total capital charge of 62 per cent., 
or, say, £1 10s. per KW. installed per annum. 

For the purpose of illustration it may be first assumed that 
the whole of the plant is in use, and that no stand-by other 
than that implied in the overload capacity is provided. A 
motor load in most industrial centres comprises a 56-hour 
weck for 50 weeks, giving 2,800 hours in the year. 

One kilowatt capacity of plant then on such a load can 
generate 2,800 units per annum, the capital charges on 


, Which amount are £4 10s., or 38d. per unit. Allowing a dis- 


crepancy between units generated and sold of 15 per cent., a 
favonrable figure when compared with the results achieved 
by most stations, the capital charge becomes *4 4d. per unit 
sold. 

Further, as no engineer would consider it well advised to 
load all his plant up to its full rated capacity, without any 
provision for stand-by, it may now be convenient to assume 
the existence of 20 per cent. of spare plant. This will 
advance the capital charge per kilowatt of earning capacity 
of the station to 51 or 52d. per unit. 

Coming now to the scheduled scale of charges adopted by 
many municipal undertakings, we find that, for a demand of 
such an amount as we are contemplating, viz., a load of 400 
or 500 H.P., giving from 750,000 to 1,000,000 units per 
annum, the price is fixed at from 55d. to 7d. per unit, and 
is usually in the neighbourhood of 6d. It is thus seen that 
a margin of ‘Id. to ‘15d. is allowed to cover the cost of 
generation and any additional cost incurred in connecting up 
to the supply. This figure is, of course, quite impossible of 
realisation, and the economies resulting from the possession 
of a large day load at such a price could never be so great as 
to permit of a profit being made. Accordingly, any hopes 
which may have been cherished of the profitable supply of 
energy in bulk for industrial purposes from such stations 
must be abandoned, and the lighting consumer must be relied 
upon to furnish that part of the revenue which is applied to 
the defrayment of the capital charges. 

The wisdom of offering the supply on such terms must 
depend on local considerations. So long as it is certain that 
the demand on the plant for lighting purposes will be 
greater than that for power in any district, the latter demand 
may be regarded as an extra source of revenue and is to be 
sought at any price which will yield a margin of profit on the 
cost incurred in generating and distributing the energy to 
meet it. 

‘In an industrial district where the offer of cheap energy 
is likely to meet with a ready response, and a large demand 
may be anticipated, the soundness of the proposal may be 
called into question. Broadly speaking, it is essential for 
soundness that the motor load thus obtained shall not be 
such as to entail any addition to the generation or mains 
capital in the provision of additional plant to deal with it. 
It must also be remembered that in most industrial centres 
the lighting and motor loads overlap for an hour or so each 
day for a period of about 10 or 12 weeks in each year, and 
the plant either with or without ita overload capacity, must 
be capable of meeting this requirement. 

The adoption of such cheap rates, even within the pre- 
scribed limits, lays the undertaking open to the charge of 
unfair dealing, and of penalising the lighting customers for 
the benefit of the power users. It is difficult to explain to 
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the untechnical mind that the effect of the motor load is to 
reduce slightly the cost to the lighting customers, that conse- 
quently such a load is desirable in their interests, and that 
the only means of obtaining it is to offer the energy for this 
purpose at almost the cost price of generating it. 

A modern plant installed on economical and efficient lines 
may reasonably expect to generate and distribute electrical 
energy at a price which will compcte with other power 
agencies, and at the same time yield sufficient profit to meet 
the capital requirements, but this by no means applies to 
most present-day municipal undertakings, 


A MODIFICATION OF THE CABLE 
ZERO CONDUCTOR RESISTANCE TEST 
| FOR SUBMARINE CABLES. 


By G. B. WINKFIELD. 


THE earth current on a laid cable varies incessantly in an 
extremely irregular manner. 

When a battery i is applied to a long cable with its distant 
end earthed, a considerable number of seconds elapse 
before the resulting current becomes steady. For instance, 
it has been found that on а long seetion of cable having a' 
K R of 9:2, at least 30 seconds elapse before the testing 
current reaches & moderately steady value. 

In the meantime, the E c is varying irregularly. The 
most that can be done under these circumstances is to 
observe the cable zero, apply the battery for the minimum 
time admissible, observe the balance deflection, earth tlie 
cable for the same minimum time, and observe the cable 
zero again. The mean between the two cable zeros may be 
assumed to equal the cable zero at the moment of balance. 

If the full sensibility of the galvanometer is preserved 
during these readings, everything possible has been done to 
eliminate the E € effect from the c n readings. 

The following is the actual routine sugge sted for testing 
laid section of cable for с R :— 


ae 
ет 


VR 
АЛА. А MONTY AANA NAVAA 


D'AGRAM OF CONNECTIONS ror TEST. 


Usual bridge connections, with the addition of a circuit 
across the short-circuit key, consisting of a battery A and a 
resistance в; the value of this resistance should never be 
less than five times that of the galvanometer. The number 
of cells and direction must be adjusted to suit the E c. 
Three cells is usually the maximum ever required. Fer b 
use a duplexing resistance of about 200,000 ohms adjustable 
to 1,000 ohms. Place in the variable arm of the bridge a 
resistance equal, as nearly as can be estimated, to the cable 
under test; open the short-circuit key, and, with the galvan- 
ometer at its greatest sensibility, adjust the battery a апа 
resistance в, until the E € is compensated and the spot 
returns approximately to zero. 

Take a series of readings with battery ** off апа battery 
on“ alternately, allowing the proper charging intervals 
between each two readings. 

Call the deflections to the left of zero —, and to the right 
of zero +. Start and finish with an * off " reading. Halve 
the first and last “off” readings, then add these to the 
remaining "off" readings, and obtain the sum total. 
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Obtain the algebraic difference between this diminished sum 
total and the sum total of “on” readings. To do this, 
always subtract * off " from ** on," never vire versa, Divide 
this difference by the number of * o " readings. 

T his gives the true mean difference between „off“ and 
*on." Find out how many ohms + or — this 95 
by observing (while battery is on) how many divisions 
+ or — an alteration of 10 ohms in the variable arm makes. 

If the Ee is too variable to do this with accuracy, dis- 
connect the cable and substitute in its place а resistance 
equal to that of the cable ; remove the battery a, leaving the 
resistance B Dade up across the short circuit key ; then 
with battery “оп” see how many divisions an alteration of 
10 ohms in the SU arm makes. 


EXAMPLE TEST. 


Battery off.“ Battery “оп,” 


1st EE + 10 + 32 
2nd ds ine + 15 + 37 
3rd ass bas + 20 + 55 
4th уа se + 50 + 82 
Sth Sak ae + 70 + 70 
6th 885 iid + 40 + 40 
7th ve is + 20 + 20 
8th И us — 10 + 5 
9th TT жыз — 20 + 0 
10th ae e — 30 — 90 
11th Т — 50 + 155 + 321 sum total 


half first + 135 
2)— 40 — 20 To last 10)+4 186 difference 


— 20 + 135 + 186 mean difference 


Resistance in bridge v к, 7,020 ohms. 


On increasing the vn by 10 ohms, the spot moved 50 
divisions to the left, so + 10 ohms = — 50 divisions, 
S. + 1 ohm = — 5 divisions. 

The difference of + 18°6 divisions between the battery 
* off and the battery “on” readings, observed during the 
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test, would be reduced to 0, if 3572 ohms were 


M EE 
added to the v R of the bridge: because these 25:72 ohms 
would, by calculation, make the spot move — 18˙6 divisions, 
and thus exactly neutralise the existing movement of + 18°6 
divisions. 

The resistance of the cable, therefore, is equal to 
7, 0 20% (the resistance in the bridge Y R) + 372° = 
7,0237 D» к 

[t will be noticed that the method adopted for meaning 
is eqnivalent to taking each set of three readings (two 
* off " readings, and the “on” re: iding in between them) 
separately, meaning the two ‘off readings, subtracting 
this mean from the “on” reading, and then meaning all 
these differences. 

In the example test quoted, examining the differences in 
each set of three readings, one finds that the maximum 
difference is + 25 divisions, or 5 ohms, and the minimum 
difference is + 10 divisions, or 2 ohms. The difference 
between these maximum and minimum differences is а 
measure of the reliability of the test. The Jess the difference 
the greater the reliability. 

The following advantages are claimed for this method :— 

1. ‘Testing time used to the maximum advantage, because 
every reading 1 is made use of and contributes to the final 
result. 

2. The meximum sensibility of the galvanometer is always 
available. whether the earth current be strong or weak. 

3. Small experience is necessary : exact time keeping and 
scale reading are the only essentials, 

1. The results obtained are more consistent and accurate 
than by any other method. 

[The author, writing from II. X. C. S. Tris, Auckland, 
states that this test has been in weekly use for two years on 
all the Pacific Cable Board's cables, aud has given more 
satisfaction than any test hitherto published, giving constant 
results under all conditions, even in the hands of untrained 
observers. The method was independently devised by him- 
June, 1500: he is not aware of any similar test 
having been previously published, but if it has been, he would 
be glad of particulars.— EDS. E. R.] 
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THE RATING OF LIGHT RAILWAYS, 
AND THE LICENSING OF CARS AND CAR- 
CREWS. 


Tue Tramway and Light Railways Officials’ Association met 
in Edinburgh on June 11 and 12, and the proceedings were 
opened by Mr. H. England, several points in whose speech 
are worth more than the passing comment which we can 
spare. One of these points was concerned with the rating of 
Light Railways ; another, with Inland Revenue licences for 
cars used on light railways, and a third touched the licensing 
of employés and cars under the Town’s Police Clauses Act of 
1847. 

Our readers have been informed duly when the Courts have 
given decisions bearing on these matters, but such decisions 
gain in significance when viewed in company, and we feel more 
than ever that Mr. England, as representing the Wakefield 
and District Light Railways, and the B.E.T. as repre- 
sented by the Yorkshire (Woollen District) Electric Tram- 
ways Co., have earned the sincere thanks of all owners of 
light railways for having had the acumen to discover that 
they were accepting without question liability for payments 
for which there was no legal jurisdiction, and doing things 
which were in excess of their statutory obligations. Thanks 
are due especially because discovery was followed by adven- 
ture carried out with the boldness and pertinacity wbich are 
not always the supporters of honest conviction. Thanks are 
due finally, and for more than allelse, because success has 
crowned enterprise. | 

We refuse to believe that the motive underlying the 
comparative absence of discussion of these points at the 
meeting is of the same nature as that which has been known 
to prompt people to leave a place of worship before the 
collection—in fact, we feel sure that there is an entire 
absence of motive; but we can do no less for Mr. England's 
cause, which is not confined to his own district, but involves 
the interests of the whole of the legal light railways in 
England, than to say with him, it is not fair to expect, one 
company or one corporation to pull the chestnuts out of the 
fire while others look on and eat. . . . We are entitled to 
the support and financial assistance of interested parties. 
Surely that is not an attitude to which anyone can take 
exception. 

Briefly, what Mr. England has done is this : Claiming 
that light railways are to be rated like railways on one- 
fourth of the assessment of the track, and all that appertains 
thereto, they were fought by the Borough of Wakefield. 
The magistrates, as magistrates would, decided against the 
Light Railway Co., but the appeal was granted by Judges of 
the King's Bench. Possibly the fight will be carried higher, 
and that is one of the reasons for which co-operation is 
sought. 

Claiming again that licences are not required for light 
railway cars any more than for railway carriages, Mr. 
England refused to take them out, and the Commissioners 
seem to be in such a fix that they are driven to declare that 
if cars are not licensable as such, they must be regarded as 
private carriages “and attract the higher duty." 

Although there are exceptions, the general rule is for cars 
and car-crews to be licensed both for tramways and light 
railways by the local authorities under the Town's Police 
Clauses Act (1847). 

Whether by accident or of set purpose, the Yorkshire 
(Woollen District) Tramways did not take out licences in 
respect of their light railways as required by the Dewsbury 
Corporation, and they were fined. They appealed, and on 
December 20th last, the Lord Chief Justice, Justices 
Kennedy and Ridley concurring, upheld the appeal. The 
Court could not come to the conclusion that that which was 
in substance a railway was to be subject to the provisions of 
the Town's Police Clauses Act in regard to the licensing of 
hackney carriages. The absurdity of the thing was too 
great. 

We have emphasised the words “hackney carriages” as 
bearing very closely on the contention of the Commissioners 
of Inland Revenue with respect to licences under the Light 
Railways Act. 

After such a particularly strong judgment, it is hardly to 
be supposed that the Dewsbury Corporation or any other 


Corporation will want a further decision in so far as light 
railway cars are concerned ; but Mr. England would refuse 
to licence for framwuy cars and crews as well. That. at 
present, is the wider issue, and it is the positive duty of 
tramway companies to see it through. 

It is a nice question how far any local authority owning 
and working tramways will be willing to assist. 


CORRESPONDENCE. 


Letters received by us ofie 5 p.m. on Tuesday cannot appear 
ing week espondents should forward their com- 


Manufacturers Selling Direct to Consumers. 


I note with interest the letters respecting manufacturers 
supplying direct, and can only express surprise at the fact 
that this injustice to contractors has flourished so long. 1 
have frequently met the same direct tradings in various 
forms, particularly with fittings, being situated within 
30 miles of Birmingham. It is no unusual thing to be 
informed by a client whose wiring is nearly completed that 
he can get fittings direct from Messrs. So-and-So. He has 
a nephew who is office boy or something there, or occasionally 
һе met Mr. So-and-So, who has interest in the fittings 
trade, and he is going to advise as to the most suitable 
fittings. One frequently finds this friend (to the client) is 
a manufacturer who sends travellers to call on oneself for 
orders. Should a few accessories be omitted, or defective 
(blocks, screws, bad lamps, flex not permitted by the supply 
authority, and so on), I have the pleasure of supplying these 
few necessary things from a stock which is evidently only for 
their convenience in time of emergency. The cycle retail 
trade has been ruined by this same thing. Manufacturers 
now openly sell direct, and give exactly the same terms as 
to the trade. I should like to hear manufacturers’ views, 
and suggestions from contractors. 

Cables. 


Re Poplar Inquiry and B.T.-H. Lamps. 


As the impression is prevalent that the lighting installa- 
tion mentioned at the above inquiry is in connection with 
the Borough of Poplar electricity undertaking, I beg to inform 
you, with the request tbat you will give this letter 
publicity, that the Board of Guardians have their own 
electric lighting installation at tbe Poplar Workhouse, and 
it is to the latter that reference was made at the Local 


Government Board inquiry. 


J. Horace Bowden, 
Borough Electrical Engineer and Mansur. 
London, E. : 
July 20th, 1906. 


Electrical Nomenclatare. 


I wish to protest against the use of the letters K. V. A. 
instead of the letters Kw., signifying the kilowatt, by Englisli 
engineers. The kilovolt-ampere may be proper for a foreigner 
to use, since be knows no better, but there is no reason for 
British electrical engineers to introduce this term, when 
we have a much shorter and equally well understood term. 
If foreigners cannot remember that a volt x ampere = з 
watt, then it is time that we should forget that there isa volt 


or an ampere, and invent terms of our own. 
| Zero. 


(Our correspondent, whose enthusiasm for uniformity of 
nomenclature is praiseworthy, has, unfortunately, gone astray 
on this point. Kilowatt and kilovolt-ampere are synonymous 
terms with regard to direct current, but are generally quite 
different and distinct when applied to alternating currents. 
To put the matter briefly, 


Kilowatts = kilovolt-amperes x power factor. 


—Eps. E.R.] 
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Rail Corrugation. j 


This is a rapidly developing problem which has to be faced 
by tramway engineers. 

In my opinion “ rail corrugation ” depends upon a number 
of important factors taken “ collectively." 

Rail corrugation being an alteration of form or shape, one 
factor which will obviously affect it, is tlie“ form“ of cross- 
section. The “ weight” of the rail is a second factor. Con- 
sidering the rail by itself, the “ durability," long life and 
property of resisting suddenly applied loads (and, consequently, 
`+ harmonic" vibrations) depends upon four chief factors, viz., 
the (а) “chemical composition " ; (%) the weight; (v) the 
form of cross-section ; and (/) the amount of “rolling to 
which the rail is subjected during process of manufacture. 

In the past rails have been installed too light in weight; 
and, also, owing to the fact that Corporations and others 
who purchased rails by tender liave, as a general rule, 
accepted the cheapest foreign-made rails, endeavouring to 
economise by saving, say, 28. 6d. to 10s. per ton. The 
result is that thousands of tons of foreign-made rails (cheap 
material and workmanship) have been imported into this 
country and installed, ostensibly on which to build up à com- 
mercially stable undertaking. 

The folly of it is seen everywhere around us. They made 
no stipulation as regards the amount of workmanship or 
rolling“ needed in the rails manufacture. Chemical com- 
position is one thing, but a factor of equal importance is 
* prolonged rolling " in the rolls. This brings about an 
internal physical condition (molecular structure) which it 
is impossible to attain by any other method. This is 
where the cheap Belgian and other rails present a vitally 
weak point. With them the all-important factor of 
** prolonged rolling" is dodged, for time represents money, 
and they cannot afford time on rails which are sold at small 
cost. 

Dealing now with the “ foundation " or “ rail-bed " for the 
rail, this is also an important factor. Rails ought to be 
* anchored," and although I readily admit that a solid con- 
crete foundation is generally substantial, still, at the same 
time, it forms too stiff a road bed, tending to a noisy running 
and excessively undue wear and tear (consequently heavy 
maintenance expenses) on the “rolling stock " and “ per- 
manent way " in general. 

To my mind, the most practical foundation is the longi- 
tudinal wooden sleepers, laid or partially embedded on a 
substantial substructure, either of ** concrete " or ballast, and 
I feel confident that it is only a matter of time before this 
method will be generally adopted in good tramway con- 
struction. | 

This will to a great extent remedy the defects of “ rail 
corrugation.” What is essential from every point of view 
(both practical and commercial) are well rolled rails of heavy 


weight, and suitable chemical composition, laid on а good 


foundation of longitudinal wooden sleepers properly embedded 
or supported. 

British manufacturers can, and will, supply a good rail ful- 
filling essential conditions if specified (rails can be inspected 
in process of manufacture), but this can only be done by 
offering a fair price so as ta get a combination of good 
material and labour. I have several times (in articles which 
have recently appeared in Zlecíricify) dealt with * permanent 
way construction, rail foundations, methods of rail manu- 
facture, &c., and have incidentally mentioned “rail 
corrugating.“ 

lu my opinion it is induced by the collective opportunities 
offered by several factors, and can only permanently be pre- 
vented by eliminating the defects presented by several such 
factors. A cheap flimsy rail on a good foundation, and 
conversely a good rail on a defective foundation entirely nullify 
the effect to be attained by a collective substantial structure 
from all standpoints. The “ characteristic periodicity " Mr. 
Warner mentions is not new, as I have several times referred 
toit, under the heading of vibratory “harmonics.” I have 
no faith in Mr. Warner's suggested remedy. Corrugations 
are induced more quickly by certain types of car truck at 
particular high speeds. Single truck cars which ** oscillate ” 
cousiderably, induce corrugations much more quickly than 
the large double bogie truck cars. There is a remedy 
for rail corrugations, and it can be attained by following the 
ideas as set forth in this article. Corporations and otbers are 


now reaping the benefit of cheap rails and defective unsuitable 
foundations and structure. All tbe * rail grinding” in the 
world will not permanently remove the corrugations, it is 
a waste of timeand money. The only permanent method is 
to rip up the roadway, sell the rails at so much per ton, and 
properly reconstruct it. 
Wm. R. Bowker. 
Manchester. 


Gas v. Electricity. 


In answer to Mr. Mackenzie, the much abused (jerry) 
wiring contractor deserves all the abuse he gets, and more. 
Is he not the man who is mostly responsible for the run on 
gas which has lately taken place almost, everywhere ? "The 
contractor | refer to in my article is no other than Tom 
Jones, and I am extremely sorry that Mr. Mackenzie should 
have hinted that I was ignorant enough to imagine that 
* no contractor is worthy of being classed as a member of 
the electrical profession, and that honour should be alone 
conferred on resident and central station engineers and such 
like." I may go further and state that I share the general 
knowledge that some resident and central station, yea, even 
* consulting " engineers, are not engineers at all. These 
are, in fact, as great a discredit to the calling as is Tom 
Jones, who wires a house with bell wire when he gets the 
chance. 

Tantalum lamps stand well in Cambuslang, which, I 
understand, is far from being the саве in Glasgow. This, 
however, cannot be wondered at when such a large town has 
to be supplied on the three-wire system. Perhaps when 
the three-phase feeder scheme is more advanced Glasgow 
people will be able to use Nernst or Tantalum lampe 
with some success. I cannot understand how anybody 
but an idiot would worry a contractor to bring down the 
first cost of an installation by 50s. if the contractor had 
proved that by spending £12 10s., or even £20 instead 
of £10, his sariny in current would, in а very short time, 
pay for the whole of his installation. Such cases must be 
very rare, one would think. If Mr. Mackenzie wants some- 
thing to fight the gas man with, he should obtain the book 
by Mr. Rockley from Messrs. Jacomb Bros., 24, Wingfield 
Road, Stratford, London. Не will find this very re- 
freshing. 

I have always tried to carry out Mr. Mackenzie's sug- 
gestion, both by encouraging good contractors and by issuing 
circulars to intending consumers. Also I have done my 
best to get wiring by Tom Jones altered. For, in spite of 
circulars and continued warnings, Tom Jones has got to 
Cambuslang, and the gas man is ever hovering around his 
jobs. 

If contractors are not partly to blame, how is it that one 
sees (even in large installations) in Glasgow lamps as black 


as your hat ? Is it because contractors and the electricity . 


department have not taken the trouble to tell their customers 
the consequences of using lamps in this condition ? If so, 


it is no wonder that the gas department are doing this for 


them, and are contaminating the shops, air and food of the 
people with the filthy gas light. 
A. J. Abraham. 
Electricity Works, Cambuslang, 
July 23rd, 1906. 


Inaccurate Electricity Meters. 


I venture to think that the chief reason for Mr. Fedden's 
complaint of the lack of comment is that the question of 
inaccurate electricity meters is a most thorny matter to 
enter into any discussion about. 

The fact of the whole matter is that the “ proper or 
legal procedure," as at present laid down by the Board of 
Trade, is unfitted to deal in a satisfactory manner with the 
practical every-day needs of electricity suppliers and con- 
sumers. The position of the meter manufacturer is not 
altogether an enviable one either in this matter, as he is ever 
being pressed on the one side for cheaper meters (a matter 
of a few pence per meter will decide the fate of a contract), 
and from the other side the specified conditions as to maxi- 
mum error allowable, starting currents, &c., are growing 
more stringent. This is especially the case in the London 


Y. 
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area, where the autocratic L.C.C. steps in a8 between 
supplier and. consumer on the one hand, and the meter 
manufacturers and the supply companies on the other. 

What is the remedy ? Personally, I think the legal limit 
of 23 per cent. is altogether too fine; I should say, raise the 
legal limit to 6 per cent. from tenth to full load, and 10 per 
cent. on twentieth load for meters below 10 amperes. This 
would not prevent station engineers specifying for reuson- 
ably closer limits, any more than the present 25 per cent. 
limit prevents certain station engineers specifying for 1] 
per cent. and other things. | However, that matter is one 
easily settled between the manufacturers and their respective 
customers, the station engineers. | 

The real advantage of raising the limit, as I advocate, 
would be that a meter within 6 per cent. would be a “ cor- 
rect meter," and its dial reading would be “ conclusive 
evidence, in the absence of frand, of the value of supply." 
This would prevent such absurd casesas that of a meter with 
>} per cent. error being “ correct,“ and another meter with 
à per cent. error ** incorrect.” i 

This raises another question, and one, I fear me, littl 
thought of, and tbat is, for bow long will the modern meter 
retain its permanency of adjustment ? For the permanency 
of calibration has an important bearing in determining the 
limits of initial accuracy. | | 

Robert Hornby, 
Metcr Sales Manager, 
THe ELECTRICAL Co., LTD. 

London. 


Electricity in Collierles: Information Wanted. 


I should be very grateful to any of your readers who would 
answer the following queries :— . 

1. When was electricity first used for colliery work ; I 
think I remember Mr. Corlett (Wigan) stating in a lecture 
that it was first used for lighting at Earnock Colliery, 
Hamilton, but [ am not quite certain of the date ? 

2. When was it first applied for power at a colliery, type 
of motor used, shunt or series ? 

3. When was three-phase first used at а colliery, and for 
what purpose ? 

4. Are there any single-phase machines at work. at any 
colliery ? 


ee ee ̃ — e a, 


Power. 
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Wiring with Flexible. 


A question which I think most important to-day, is that 
of cheap wiring to compete successfully with gas. Much has 
been said for and against conduit and casing systems, but 
personally, except under damp conditions, I am inclined to 
favour an uncased irstailation, by using extensively, as 
on the Continent, flexible wiring run upon suitable insulators, 
all being face work. The flexibles would be coloured to 
match the wall papers, &c., the same being of first-class 
«quality, 70/40s size, double rubbered and l:eavily insulated. 

This method, I contend, will be far safer than a wood 
casing job, as on a short circuit. developing on the leads, the 
flexible would burn itself clear and drop by its own weight 
into the area below, and would not be held together as in the 
method of wood casing, causing an arc between the floors 
and the consequent great fire risk. 

Please note I do not want to open up again the merits or 
rice versi of various conduit systems, but rather to try to 
induce the English Insurance Companies to accept this pro- 
posed system as an alternative where cheapness coupled with 
safety is the desired object. ; 


In a district like my own, hundreds of lights could be 


obtained, especially working men's houses, shops, &c., if the 
price per light could be reduced to the region of 5s. 

The installation mains I would run on porcelain cleats, 
wel! backed off the walls by paraffin waxed wood battens. 

This question was mentioned on several occasions at the 
Convention of the Municipal Electrical Association held in 
London recently, and received favourable consideration. 

I shonld be glad to hear the views of other municipal engi- 
ега on this small but important matter. 


R. B. Leach, A. Mu. I. E. E., A. M. I. X. E. 
Farnworth Electricity Works, | 
July 17th, 1906. 


Electricity for Lighthouse Illumination. 


Our attention has been called to the notice in your : 


issue of 13th inst. regarding the use of the Kitson light 
in lighthouses. 

We ask you, in fairness, that you will give us space to 
say that the notice contained in the 7/mes is substantially 
correct. That notice did not say that the Kitson light 
had superseded the electric; it stated that the Kitson 
light had been installed at the Lizard and other light- 
houses. This information is absolutely correct. Further, 
the information that the Kitson system was used during a 
fog at the Lizard came from one of the lighthouse 
employcs. 

As to the question whether the electric light as 
installed at the Lizard is or is not superior to the Kitson 
system during a fog, this is not a matter of opinion, but a 
matter of fact. Any lighting engineer knows, whether he 
be an electric light man, a gas man, or an oil man, that 
the blue rays which preponderate in the electric are will not 
penetrate the fog for any distance, whilst the red and yellow 
rays do, and as the Kitson system is rich in these, it stands 
to reason that it should be a better illuminant during fogs 
than the electric are. The same is true of the oil-wick 
lamp and an ordinary gas jet. 

Permit us to quote the opinion of one of the greatest 
lighthouse authorities, Mr. John В. Wigham, of Dublin, 
,Who, in a paper read before the Royal Society of Dublin, 
said :— 

Recent experience has shown that the electric light is not the 
best light as a lighthouse illominant, sea captains and others com- 
petent to judge having testified that it is misleading in clear 
weather and absolutely useless in foggy weather. The Trinity 
House appear to have concurred in this view, for they have not 
established any electric light since the date of their report on the 
South Foreland experiments. The claims on the electric light as a 
lighthouse illuminant having thus been disposed of, the question 
arises: Can we find a light with the intensity of the electric light 
without its defects for lighthouse purposes? The new light, which 
I am about to describe, is one which seems to possess that 
desideratum ; it is also rich in the red and yellow rays, in which 
the electric light is deficient, and it bas besides the necessary 
volume which contributes to the power of making itself visible 
in foggy weather, and has also a uniform steadiness not attain- 
able by the electric arc light. "This light is an American invention, 
and is called, after the name of its inventor, the “ Kitson” light. 
It is really a gas light, though made from cold petroleum, aud 
possesses those valuable properties which originally commended 
the gas system to Prof. Tyndall and the Irish Lights Com- 


missioners. 
The Kitson Light Foreign Supply Co. 
J. CHUBB, Munayrr. 


Willesden, 
July 23rd, 1906. 
[Our note was quite correct; the Kitson light was 
installed at the Lizard merely as a stand-by. We refer to 
this matter in our * Notes columns.— Eps. E. R.) 


Zinc v. Lead for Storage Batteries. 


During the last few years many efforts have been made to 
replace the lead accumulator for traction purposes, and 
thousands of pounds are yearly expended with this idea in 
view, but beyond a few laboratory cells, on which a glorified 
report is given, one hears nothing further about these new 
inventions, which—according to the views of the inventors— 
are to bring the career of the lead accumulator to an end. 
Edison, with his nickel cell, has wellnigh frightened lead 
accumulator makers out of their wits, and there are still 
many people who are waiting for the development of this 
class of cell before they take any further interest in electric 
accumulator vehicles ; Edison himself after some years of 

.vain work on these nickel cells to bring them up to a com- 
mercial standard, has turned his attention to cobalt, in the 
hope that this metal will realise his hopes. 

With regard to zinc batteries, some good results have been 
obtained with this kind of accumulator, and I think one of the 
best; which actually has been placed on the market, was the 
Leitner cell; some of these cells have stood over 50 dis- 
charges, which to my knowledge no other zinc accumulator 
has done yet. Mr. Leitner constructed, moreover, batteries 
of no small dimensions. But even these cells were of little 
use for traction purposes, owing for the most part to the 
enormous polarisation and difficulty in obtaining an 
even zinc deposit after each charge. Local action 
took place very little. The Zedecco cell inventor now 
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claims that he has stopped the local action entirely, and that 
an even zinc deposit is obtained by agitating the electrolyte 
by means of compressed air—a process which necessitates 
another operation and which is sure to increase the cost of 
the battery and is liable to fail; he further claims a very 
high oxide, which every battery maker claims. However, 
we take it that all these claims are facts, and that the life of 
the plates is long and the price of the battery as low as that 
of a lead battery ; the one fact remains, however, that the 
polarisation even at a seven-hour rate discharge 1s enormous, 
and from his own figures it is obvious that the motors have 
either to be run in connection with resistances which absorb 
the higher voltage, or tbat additional cells have to be put 
into circuit if the voltage drops too far; however, both 
methods are unsuitable for reasons well-known to every 
electrician, therefore, when we look at the abstract of the test 
published on page 46 in the ELECTRICAL REVIEW we must 
come to the conclusion that only 222 ampere-hours at an 
average voltage of 2:4 volts per cell is useful to get a fairly 
even torque on the motors. The discharge limit for a zinc- 
lead accumulator is 2 volts per cell, and if the discharge is 
carried on further than that the positive plate will be rapidly 
destroyed and will suffer in the same way as a lead accumu- 
lator does if it is discharged below 1:8 or 1°7 at a high 
rate. The low charging rate given in the test verifies my 
experience with zinc lead cells, according to which the zinc 
deposit becomes very irregular and rocky, and is very liable 
to fall off if subjected to vibration ; besides this the efficiency 
drops enormously at a high charging rate, but every electric 
carriage owner will agree that five to six hours, which is 
necessary to charge a lead battery at a fairly good efficiency, 
is quite long enough, and in many cases three-hour charges 
are necessary, and have to be guaranteed by the maker under 


circumstances. The second test appearing in the report, with 


а discharge rate from 50—85 amperes of a battery which 
weighs 174 cwt., need not be considered at all, as the rate is 
too low to be of any value for traction purposes; the same 
refers to the recuperation, which is a direct consequence of 
the enormous polarisation, a matter which accumulator 
makers try to avoid rather than provoke, as it brings such 
a battery more or less on a level with primary batteries, 
which can only be used for small or momentary work, owing 
to their polarisation, and it is only too evident that people 
cannot wait about in the streets for their carriage batteries to 
recuperate. | 

Now as for the lead battery, the comparison given 
in the report dates three years back—that is to say, 
on batteries which were made about four years ago, 
when even the lead. battery for traction purpose was 
in its infancy, and the unfairness of the comparison 
ів therefore only too evident. But let us see what 
an up-to-date lead battery is able to do: the following 
are some figures of the Gottfried Hagen cells made in 
Cologne, and are taken from the makers’ catalogue. These 
batteries, which are working in almost every country in the 
world, are well known for their light weight in connection 
with great durability and high efficiency, and the price is so 
calculated as even to work successfully in connection with 
commercial undertakings. Several large cab companies in 
Berlin, Vienna, Cologne, Buenos Ayres, &c., have run tbeir 
cabs on these batteries with splendid profits for some time, 
and even tramways and shunting locomotives are working on 
these cells most successfully, and it will take a long time 
before any nickel or zinc accumulator will be able to equal 
or beat the record which the Gottfried Hagen Co. have estab- 
lished with their lead accumulators. The following figures 
have been taken from their traction cell list dated August, 
1905, type L 18, the output of this cell being as near as 
possible to the output of the Zedecco cell :— 

97 amperes for three hours equals 291 ampere-hours ; 
average voltage, 1°95 per cell. 

76 amperes for four hours — 304 ampere-hours ; average 
voltage, 2 volts per cell. 

Normal charging current about 72 amperes ; weight of 
48 cells, 184 cwt., complete with acid and covers; average 
voltage, 96 volts at a four-hour discharge rate. 

Actual voltage at the end of discharge, 1-8 volta per cell, 
or 86°4 volts for 48 cells. 

Zedecco Cell.—89 amperes for 24 hours == 222 ampere- 
hours ; average voltage, 2°42 per cell. 


About 80 amperes for four hours = 820 ampere-hours ; 
average voltage, 2°13 per cell. 

Normal charging current about 35 amperes; weight of 
48 cells 174 cwt., with an average voltage of 103:5 volte at 
a four-hour rate. 

Actual voltage at the end of discharge about 1°5 volta per 
cell, or 72 volts for 48 cells. 

Taking now into consideration that the contacts and 
collectors of the Zedecco are admittedly too weak, there 
would be, according to the above figures, no, or very little, 
decrease of weight against an up-to-date lead battery, not 
taking into consideration the other many disadvantages over 
the lead battery, as pointed out before. 

B. Kuettner. 


London, W. C., July 18th, 1906. 


Meter Reading Books. 


Would you please state if there is a meter reading note- 
book on the market. Such a book is required very much, 
with columns for dates, quarterly readings, intermediate 
readings and remarks, &c. For many reasons intermediate 
readings are often essential; but these are liable in an 
ordinary notebook to get mixed up with the quarterly 
readings, and so lead to mistakes when the accounts are 
being prepared. 

Elaborately printed log-sheets, filled in with au endless 
number of readings that are of little value, are quite 
common ; but when all the work is simply boiled down to 
£ s. d. the meter reading books are of the utmost value. 
So perhaps you could induce some enterprising printer to 
take this matter up. " " 


LEGAL. 


SARTORIUS v. NORTHEY. 


In this case, which came before the Lord Chief Justice and a 
special jury, on Wednesday last week, Major-General Harry 
Sartorius, V.C., C.B., of Gld Swan House, Chelsea, sought to recover 
from Mr. Percy Northey, of Ashstead, Surrey, an electrical 
engineer, the sum of £3,563, by way of damage for loss sustained 
through the alleged negligence of the defendant in making a valua- 
tion of the electric carriages, plant and other assets of the Anti- 
vibrator Co., Ltd., at their works at Croydon and Chelsea. The 
plaintiff's case was that having been applied to for an advance of 
£4,000 to the company, he employed defendant to make a valuation 
for the purpose of satisfying himself as to the security. The 
defendant, who represented himself to be a competent valuer, valued 
the property at £5,964. On the faith of this valuation, plaintiff 
advanced the money, but on the company going into liquidation, 
the property was only valued at £963. The defence was a denial of 
negligence. 

Mr. Scrutton, K.C., and Mr. Stewart, appeared for thé plaintiff ; 
Mr. Sharman, K.C., and Mr. Strachan were counsel for the 
defendant. | 

The jury returned a verdict for the defendant, and judgment 
was entered accordingly, the Lord Chief Justice expressing a doubt 
whether there was any case to go to the jury. 


AuTO-CONTROLLER AND Switou Co. v. Јонх BAKER & Sons, LTD , 


AT the Manchester Assizes last week, Mr. Justice Bray heard this 
case. According to 4 report in the Manchester Daily Guardian it 
was & claim for the value of a motor and controller supplied to 
work an electric lift. 

The plaintiffs are manufacturers of & patent controller used in 
connection with electric motors, and the defendants are a firm of 
engineers, who last year supplied Messrs. Andrews, Ltd, of 
Reddish, with a lift, which was to be fitted with an efficient con- 
troller. In August, Mr. Bush, a partner in the plaintiff company, 
was invited to inspect the lift, after it had been installed, and to 
advise, as it was said to be not working satisfactorily. On his 
recommendation the controller was removed and replaced by one 
of the plaintiffs’ manufacture. The action was in respect of this 
second controller (which the defendants said was inefficient), and. 
also for a motor and controller installed at Leeds. The plaintiffs 
said they gave no guarantee with their new controller, but it did 
its work efficiently, and the inefficiency complained of was due to 
a misadjustment of the valve and to the controller having beem 
subjected to excessive current and improper handling on the part 
of the defendants' servanta. 

The Judge held that there was no proof of the plaintiffs’ con- 
troller being inefficient, and gave judgment for them for £138 
13s. 7d. with costs. 
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TAYLOR v. NATIONAL TELEPHONE Co. 


Ar Wolverhampton County Court on Friday in last week, before 
Judge Howard Smith, John Tay lor, Newgate, Pattingham, brought 
an action against the National Telephone Co., to recover compen- 
tion for personal injury. The question involved was whether a 
man employed in the erection or removal of a wire at the top 
of a telephone ү could be regarded as a workman engaged in 
engineering work so as to bring him within the provisions of the 
Factory Act. Mr. Shakespeare (of the Midland Circuit), who re- 
presented the company, quoted from decided cases in the superior 
courts to show that the applicant could not be regarded as being 
engaged in engineering work so as to bring the case within the 
pron of the Act under which the summons was taken out. 

. T. P. Haslam, for the applicant, was unable to resist the learned 
counsel's contention, and his Honour gave judgment for the re- 
spondents, with costs. 


~ 


' Is a Tram Depot a WAREHOUSE ? 


Ат Walsall County Court on July 18th, J udge Howard Smith 
delivered judgment in а case under the Workmen's Compensation 
Act involving the above question. Thomas Rogers, labourer, had 
sought an award under the Act againet C. A. Fanshawe, iron and 
steel merchant, of Wednesbury, under the following circumstances. 
The respondent bought a number of old tramcars at the Hockley 
tram depot, and the applicant was employed in breaking them up 
for removal. While be was doing this he received an injury to 
his back. Judge Smith said that the contention of the applicant 
was that the tram depót was a warehouse, and, therefore, a factory 
within the definition of the Compeneation Act, and that the 
respondent was the occupier of it. Tae evidence showed that the 
cars were being broken up on a rail outside the shed, but he was of 
opinion if the shed was a warehouse, the car on which the applicant 
was working, could be deemed to be in it, as it was put outside for 
waunt of room inside. There was good authority for the view 
that where there was an overflow of goods from a warehouse, 
they would be considered, for the purpose of the Compensation 
Act, to be in the warehouse. As regarded the! actual question 
wbether a tram depót was a warehouse, his Honour took the view 
that, in the general acceptation of the term, it was no more a ware- 
house than a coachhouse, or than a motor-car shed belonging toa 
private individual was a warehouse. It was a shed for the storage of 
and did not contain goods or merchandise for sale. As 
to whether it was а warehouse within the meaning of the Act, his 
Honour also took a negative view, though he confessed that the 
case was one of some difficulty. He dismissed the application, but 
intimated that if it should be of any value to the workman at‘any 
tuture time, he found that the respondent could be deemed to be 
the occupier of the place within the meaning of the Factory Act. 


ELECTRICAL FiTTINGS Co. v. E. J. BRYANT. 


Brronz Judge Philbrick, K.C., at Bournemouth County Court on 
July 17th, the Electrical Fittings Co., 38, Conduit Street, London, 
W..sued Edwin J. Bryant, electrical engineer, 354, Old Christ- 
church Road, Bournemouth, for £53 128. 11d. due on a bill of 
exchange in respect of goods supplied. 

The defendant counter-claimed for £30 damages for alleged 
breach of agreement, contending that it was agreed that he 
should have the sole right of the sale of the plaintiffs’ fittings in 
Bournemouth or neighbourhood. He stated that the same goods 
were displayed and sold by a local firm of ironmongers, who were 
one of his keenest competitors, and in consequence he had suffered 
oy of sale. Defendant also claimed that the period of credit had 

For the defence it was contended that the defendant had only 
the exclusive sale in Bournemouth proper. 

Judgment was given for plaintiffs for £52 5s. 11d., and for the 
defendant for £1 on the counterclaim. — 


LIBEL ACTION, 


Is February last a letter appcared in the Yorkshire Evening Press 
from a correspondent named Sharp, in which it was stated that the 
electric lighting firms in York were the most unbusinesslike and 
incompetent class of tradesmen in the city, and that they were 
quite behind the times, As the firms were very few in number, 
the York Electrical Co., Ltd., and its managing director (Mr. 
Wainwright) sued Sharp for libel. The case was heard at York on 
Saturday before a special jury, which found that the words did 
apply to plaintiffs, but only one farthing damages was awarded, 
on the ground that they had not suffered, and were not likely to 
euffer, injury to their business. The Court declined to deprive 
plaintiffs of their costa. 


JOHNSON т. MANCHESTER CORPORATION. 


At the Manchester County Court on 18th inst, when plaintiff's 
claim for £14 personal injuries sustained in a tramway accident 
was mentioned, it was stated that the Corporation wanted a jury 
to try the case. On behalf of plaintiff a request was made for the 
case to be transferred to the Salford Court. Judge Parry said he 
Komes the Corporation wanted a jury of Manchester ratepayers. 

he objected to—he was sorry the Corporation thougüt a jury 
necessary. The case was accordingly transferred to the Salford 


Hawkes v. THE ELECTRICAL Corporation, LTD. 


Ox 20th inst. in the King's Bench Division, before the Lord Chicf 
Justice and a special jury, this case commenced its hearing. 
Plaintiff, Mr. O. C. Hawkes (of O. C. Hawkes, Ltd., manufacturers 
and electrical engineers, Globe Works, Bromsgrove Street, Bir- 
mingham), sought against the Electrical Corporation, Ltd., of 
Gracechurch Street, London, and J. A. Bauer, a director, the 
rescinding of contracts dated December 8th, 1904, to take 6,500 
shares in the Electrical Corporation, Ltd, rectification of the 
register of the Corporation by removing the plaintiff's name there- 
from, and repayment of sums amounting to £4,000 as against each 
of the defendants. А full report of the first day's hearing will be 
found in the Birmingham Daily Post for Saturday last. 

The plaintiff's case was that the defendant Bauer in 1899 pro- 
moted the defendant company, and was a director. On December 
2nd, 1904, Bauer orally agreed with the plaintiff that he would 
assign the defendant company his patents in tbe Pluto electric 
heating and cooking apparatus for £5,000 (£4,500 in shares and 
£500 iu cash), and that plaintitf should have the option for 11 days 
to purchase half of the 13,000 £1 shares standing in Bauer's name 
on the register of the company for £6,500. This agreement was 
subsequently reduced to writing, and plaintiff entered into an 
agreement in writing with Bauer and the company to apply for and 
accept allotment of 6,500 shares of £1 each in the defendant com- 
pany. On December 14th the company allotted the shares, and the 
plaintiff paid £3,250 by cheque on account. On May 25th, 1905, 
plaintiff paid by cheque to the company another sum of £750. The 
plaintiff said he was induced to enter into this contract and to pay 
the sums referred to by false and fraudulent representations made 
by Bauer on his own behalf and on behalf of the company. 

The DEFENDANTS admitted that the representations complained 
of by plaintiff were made, but said that, so far as the representa- 
tions were matters of opinion, Bauer honestly entertained such 
opinion, and so far as they were as to matters of fact, it was not 
admitted that they were in any material respect untrue. As to the 
claim for rescinding the contract, the defendants said that plaintiff 
did not repudiate the agreements within a reasonable time; that, 
on the contrary, after full knowledge of all material facte, plaintiff 
ratified and confirmed the agreements. The defendants also said 
it was a term of the agreement that the defendant compauy should 
employ O. C. Hawkes, Ltd., of which plaintiff was managing 
director, to manufacture certain articles, and the taking of shares 
in the defendant company formed the consideration for this clause. 
In pursuance of it Hawkes, Ltd., had been employed and had been 
paid £700 in respect of goods manufactured by them. 

Mr. Lush, K.C., Mr. Shearman, K.C., and Mr. Schiller were 
counsel for plaintiff; Mr. Rufus Isaacs, K.C., Mr. J. B. Matthews 
and Mr. Engelbad for defendants. 


On Monday, Mr. Rupes Isaacs informed the Court that the . 


parties had come to terms. The Birmingham Daily Mail learns that 
the contract has been rescinded, with the payment of £4,000 and 
costs agreed to. 


DUDLEY, STOURBRIDGE AND DisrRICT ELECTRIC TBacTION Co., 
LTD. v. CoRPORATION OF DUDLEY. 


Тнв case came before the Court of Appeal, composed of Lords 
Justice Vaughan-Williams, Romer, and Cozens-Hardy, on the 
appeal of the plaintiffs from a decision of Mr. Justice Swinfen 
Eady in the Chancery Division. 

Mr. Cripps, К.С. (with him Mr. R. J. Parker) in opening the 
appellants’ case said the matter in dispute was shortly this: An 
agreement was entered into between the predecessors in title of 
the present plaintiffs and the Dudley Corporation as to the taking 
over by the Corporation of railway No. 5 at a certain date, and the 
question in dispute was as to how the valuation was to be made on 
the taking over of that railway. The case came before 
the Court in the form of a special case stated by the 
arbitrator. The appellants’ case was that the Light Railways 
Act in valuations of this kind gave the vendors the right of 
having a fair price as between the vendora and purchasers. The 
case. on the other side was that the principle in the Tramways Act 
applied. The difference between the valuation on the one principle 
and the other amounted to upwards of £16,000, the valuation on 
the one principle being twice as much as in the other. The 
question was which of these principles was right. 

As it transpired during the argumente that the Board of Trade’s 
sanction had not been obtained to the appointment of an arbitrator, 
the case was ordered to stand over for this purpose. 


[Other Legal Intelligence will be found in our “ Notes" 
columns. | : 


Electrical Vehicles,—Herr MULLER, a director of the 
Accumulator Works Co., of Berlin, informed the shareholders at a 
recent meeting that the storage battery had made progress for 
traction purposes in the country. It was beyond doubt tbat the 
accumulator was intended to play an important part for automobiles 
in large towns and for distances which were not too far. If the 
development of that branch was not yet very great it was not the 
battery but the construction of suitable vehicles which was behind 
hand. The director further stated that electric motor-cars would 
in time be brought out by very powerful companies, and in tbat 
way the introduction of such cars would assume an extraordinary 
degree of importance. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, d&c., 
may be made. Answers are furnished by a duly qualified lawyer.) 


“Heeg” writes:—'' We have a case here of a somewhat interesting 
nature, and I shall be obliged if you can give me some information 
in regard to it. 

“The borough boundary in a certain road runs down the middle 
of the road, and we have supplied two houses on the side outside 
the borough, the service line in each case crossing the road and 
going outside the borough, the pact outside being on private 
property. 

" We are now threatened with an injunction, and I propose to 
build a pit inside the borough boundary and fix a cut-out and 
meter therein, leaving it to the consumer to affix his wires. 

„There is, I believe, a leading case on this point, where elec- 
tricity is supplied only up to the boundary, but is used beyond it, 
and I shall be greatly obliged if you can refer me to this leading 
case and give me any other information in your power on the 
matter." 

*, There is a case relating to the supply of gas which is 
material to the above query, and renders it probable that an appli- 
cation for an injunction would be successful. In Gas Light and 
Coke Co. v. South Metropolitan Gas Co. 62, L.T. 126, a gas com- 
pany in the metropolis, at the request of a railway company, placed 
a meter on a part of a railway station lying within the company's 
limits, and through it supplied gas to other parts of the premises 
situated outside the company's limits, and within the limits of 
another company. The Court of Appeal held this to be lawful, on 
the ground that the sale and delivery of the gas took place at the 
meter; but thé House of Lords reversed this decision, holding that 
the gas was supplied where it was consumed, and therefore that the 
company were transgressing their authorised limits. It is anticipated 
that the courts would apply the principle of this case to electricity, 
and it should be added that the proposal made in the third para- 
graph of the query would at once be held to be a more colourable 
evasion of the law. 

“ Hee" is recommended not to take any step in the direction pro- 
posed without competent legal advice. 


" FATHER O'FLYNN" writes: In a town where the lighting 
authority charge a high rate for putting the service cables into a 
consumer's premises, may the consumer (1) employ a contractor to 
lay so much of the main as is on, say, his private garden? or (2) 
"may he demand a detailed account, in preference to paying in 
advance the estimated amount of the cost, which is the usual 
thing ?" 

„ It is quite open to any consumer to lay so much of the main 
as may be on his own premises, and he may certainly employ a 
contractor to do the work. As to the question whether he may 
demand a detailed account, this is one which can only be settled by 
reference to the agreement between the parties. 


PARLIAMENTARY. 


Electric Lighting Provisional Orders (No. 1) Bill.—This 
Bill came before Mr, Campion on Thursday last week. The orders 
related to Aylesbury, Boston, Castle Ward, Weetslade and Cramling- 
ton, Godalming (Extension), Gomersal, Henley-on-Thames, Pinner, 
Stanmore, Harrow Weald, and Edgware, Ryton, Swanage and 
Wantage and district. The Bill was ordered to proceed. 


Electric Lighting Provisional Orders (No. 8) Bill.—This 
Bill was also before Mr. Campion on Thursday last week, and was 
ordered to proceed. The orders relate to Bellshill, Blantyre, Both- 
well, Dunfermline and district, Dunoon, Fochabers, Inveresk, 
Shettleston and Tollcross and Uddingston. : : 


London Traffle.— In the House of Commons on 23га inst. Sir 
J. Dickson-Poynder asked what steps the Government proposed to 
take to give effect to the recommendations of the Traftic Commis- 
sion, in view of the traffic problems of the metropolis having now 
reached so acute a stage. Sir H. Campbell-Bannerman, in reply, 
said the Government required more time for considering the re- 
commendations of the Traffic Commission. They had also to bear 
in mind that the report of the Royal Commission on Motor-cars 
and the Select Committee on Cabs might have some bearing on the 
question. 


Third Readings.—In the House of Commons on 18th inst., the 
following were ordered for third reading: — Folkestone, Sandgate 
and Hythe Tramways Bill; and the Wallasey Tramways and 
Improvements Bill. 

On July 20th, the Lords’ amendments to the London United 
Tramways Bill, and the Twickenham and Teddington Electric 
Supply Bill, were agreed to, and the West Yorkshire Tramways 
Bill was read a third time. 

On July 23rd, the I.ords’ Amendments to the Baker Street and 
Waterloo Railway Bill were agreed to, and the Newcastle-on-Tyne 
Electric Supply Bill, and Wallasey Tramways and Improvements 
Bill passed third reading. 

Oo 23rd inst. the Kent Electric Power Bill was ordered for 
third reading. | 


Roya Assent.—The following have received the Royal assent :— 
North-East London Railway; Wireless Telegraphy ; Electric 
Lighting Provisional Orders (No. 5) and (No. 6); Buenos Ayres 
Grand National Tramways; North and South* Shields Electric 
Railway; Brixham (tas (electric lighting); Metropolitan Dis- 
trict Railway; Nottinghamshire and Derbyshire Electric Tram- 
ways; Metropolitan Rail way; Cumberlaad Electricity and Power 
Gas; Folkestone and District Electricity Supply. 


BUSINESS NOTES. | 


A Pneumatic Operator for Motor Controllers.— 
Messrs. Lacvy-HurnEnT & Co., Lro., of Westminster, are supplying 
a pneumatic operator for a motor controller, of which we give au 
illustration Ву means of this special appliance, the motor can be 
automatically stopped and started in accordance with the pressure 
in the air receiver. The appliance is connected to the receiver by 
a small pipe which admits air tothe relay valve which, on opening, 
furnishes the necessary supply of air to the operating cylinder for 
working the rack aud pinion motion fitted to the controller. When 
the pressure in the receiver dropsa few pounds, the relay valve 
closes, and the air is used to operate the rack and pinion in the 
opposite direction, thereby restarting the motor. The relay valve 
can be adjusted within limits to the special requirements of the 
case, and the speed at which the controller is moved can also be 
regulated to a very accurate degree. This pneumatic appliance has 
been invented and manufactured by the company for a well-known 


PNEUMATIC CONTROLLER. 


electrical company, and it is believed that it.will prove a very 
useful automatic means of controlling motors used for driving large 
air compressors. It is believed that the use of compressed air for 


working stop valves, regulators and other appliances might be very ` 


considerably extended in central stations, ns the cost of a small 
compressor to provide the necessary air is very small. 


Annual Outings.—On Saturday, 21st inst., the Poplar 
Borough Council electricity department held their second annual 
outing. Officers and workmen numbering 54 mustered at the works 
in Glaucus Street, and left in brakes for Thornwood Common, 
Epping, where a most enjoyable day was spent. Dinner was served 
at the Carpenters’ Arms, the chair being taken by Mr. J. Horace 
Bowden, the borough electrical engineer and manager, who was 
supported by Councillor Н. R. Barge, the chairman of the Elec- 
tricity Committee. Cricket and other sports were indulged in 
during the afternoon. For the return journcy, the brakes were 
illuminated by electric fancy lamps. ’ 

The employés of Messrs. ENGINEERING INSTRUMENTS, LTD., 
Islington, held their annual outing on Saturday last, July 21st. 
The party went by train from Liverpool Street station to Rye 
House, and on arrival they inspected the rooms and dungeons of 
the historic Rye House, afterwards walking along the banks of the 
River Lea to St. Margaret’, Herts, where dinner was served at the 
Crown Hotel. During the afternoon boating and drives were 
indulged in, the party all meeting again at the Crown Hotel 
for tea. 
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Electrical Manufacture in Russia.—The statutes 
of the United Cable Works Co., to which reference was made in a 
previous issue, have now been published in the Russian official 
law journal. The company, which is a joint promotion of the 
three large groups represented in the electrical branch in Russia, 
has taken over the cable works of the Russian Felten and 
Guilleaume Co., and the Russian Siemens & Halske Co. in St. 
Petersburg. In addition to this the new company is authorised to 
establish other cable works, to undertake electrical and machine 
construction, and to carry on electrical installations. As founders 
are given the names of Herr C. Waihter, of Felten & Guilleaume; 
Herr H. Gorz, of Siemens & Halske; and Herr E. Schaikewitsch, 
of the Russian Allgemeine Electricity Co. The share capital 
amounts to £600,000. of which £480,000 serves partly as the pur- 
chase price of tbe inbringings,” while the remaining £120,000 will 
be called up later on. The three parent concerns take over in three 
equal parts the sbares representing the sum of £480,000. The 
Westinghouse Co., which was recently reported to have acquired 
the undertaking of the Compagnie Centrale d'Electricité, of 
Moscow, has now obtained an alteration in its statutes, whereby 
the company is empowered to construct all kinds of electrical 
5 and to carry out all classes of electrical installations in 

usaia. 


An Irish International Exhibition.— Arrangements 
are in a forward state for this exhibition, which is to be held in 
Dublin during the summer of next year. The idea of such an 
exhibition was mooted three years ago as part of a scheme for 
bettering the commercial and industrial condition of the country. 
The site selected is served by three lines of tramways, and is in 
touch with railway and other systems of transportation. Part of the 
site, presented by the Earl of Pembroke, is to be a public park after 
the exhibition closes. A number of pavilions are to be arranged 
for British, foreign and Colonial exhibits of motor-cars, electric 
lighting, Irish industries, machinery and power houses. 

A large building is now being erected for whatin the meantime 
is called the power and machinery section. It is intended to 
accommodate the machinery and plant for the production of power 
and lighting for the buildings and grounds. In the transportation 
section many railway and stesmship companies, also the Dublin 
United Tramways Co., will be exhibiting. The building will also 
accommodate machinery in motion. As regards electricity, pro- 
vision has been made for a large display by engineering firms. The 
progress made is not yet of a substantial character ; but in connection 
with the power and lighting for the purposes of the exhibition itself 
Mesars. Babcock & Wilcox are putting down the boilers. Messrs. Combe 
Barbour, of Belfast, are supplying the steam engines. A number of 
firms like the British Westinghouse Co. and others are sending the 
dynamos. In addition to these, several of the makers of gas engines, 
sach as Messrs. Crossley Bros., the National Gas Engine Co. and others 
are putting down gas engines. It is intended that, roughly speaking, 
one-half of the current for power and lighting will be produced 
by steam plant, and the other half by gas-driven plant. We 
are informed that, “if exhibitors of electrical plant are not so 
far quite alive to the advantages of the exhibition, the same cannot 
be said of gas contractors.” A powerful committee of gas con- 
tractors has been formed in London, and it is expected that they 
will fill a building, to be specially constructed for their occupation, 
with all varieties of gas appliances for lighting, cooking and 
heating. The Association of Gas Engineers, who have never 
hitherto held meetings outside of London, have arranged to hold 
their meetings next year in Dublin. The knowledge of these facts 
ought to induce electrical firms seriously to consider the question of 
exhibiting. A list of the various sections appears in an official 
pamphlet which has been issued from the offices, Herbert Park, 
Ballsbridge, Dublin. There is a strong guarantee fund. Mr. James 
Shanks is the chief executive officer. No effort is being spared to 
make the exhibition successful in the stimulation of commercial 
development and the promotion of industrial education. 


The Printing Trades Exhibition.—The International 
Printing, Stationery and Allied Trades Exhibition, which is now 
in progress at the Royal Agricultural Hall, Islington, is well worth 
a visit from such of our readers as can, without a great deal of 
inconvenience, manage to get there before it closes on Tuesday 
next, 3186 inst. The electrical engineer will be gratified to find 
electric motors in service driving some machine or other in all 
parts of the building. It is winning its way with remarkable 
success in the printing trades against the gas engine wherever 
electricity is obtainable at reasonable prices. At the extensive 
stand of Mr. E. A. Braddick there will be found some examples of 
'" Caradoc fine art printing machines, also some Wharfdales, litho 
and platen machines, driven by British Thomson- Houston electric 
motors, which are supplied with power from a Lancashire Dynamo 
Co.'s machine driven by a 22-в.н.р. “ National" gas engine which 

ets its supply from a Dowson gas plant. Motors supplied by Messrs. 
ectromotors, Ltd., of Manchester, are to be found at work on 
one or two stands, notably, that of the Lanston Monotype 
Corporation, Ltd. The Charing Cross, West End, and City 
Electric Supply Corporation has a stand where many elcctric 
fans help to make it “the coolest place in the exhibition,” 
and where some minor electric power applications arc 
shown. Messrs. J. H. Holmes & Co. have the most 
striking purely electrical exhibit, shown in conjunction with the 
rinting machinery exhibit of Messrs. James Salmon & Son. 
The Lundell motor printing press equipments, also the Holmes- 
Clatwortby electrical equipment for driving rotary printing presses 
with push-button control, are shown. At the great central stand 
occupied by Linotype and Machinery, Ltd., can be seen a number 


of Linotype composing machines, driven by L. & M. special 
electric motor outtits, also Miehle two-revolution presses, rotary 
presses, and a guillotine cutting machine, all equipped with 
„L. & M. electric motors," which have been specially designed for 
the requirements of the printing trade. Each motor is connected 
to the press by belt, which is the method best suited to presses of 
this description. Each motor is fitted with a tramway-type 
controller and compound resistance, the controller being capable of 
running the presses at eight different speeds; the first four 
regulate speed by armature control, the tifth position is the normal 
speed, and the sixth, seventh and eight regulate by shunt resistance. 
The range of speed is 35 per cent. down to 25 per cent. пр. All the 
live parts are effectively protected, and danger from fire is reduced 
to a minimum. Mr. A. Wantzen at his stand has an electric 
motor overhead, driving а shaft operating bag-making, two-colour 
reel-printing and envelope machines. Messrs. Crossley Bros. 
exhibit a suction gas plant with combined gas engine and 


dynamo. Messrs. Hunter, Ltd., show a patent arc gear 
process camera. Messrs. A. W. Penrose & Co., Ltd., have 
an exhibit of their enclosed arc lamps, motor-driven 


Royal routers and jig saws, also a motor air pump for aero- 
graph work. Messrs. F. A. Glover & Co., Ltd., exhibit copper and 
nickel depositing vats, an electric motor driving an electro- 
depositing dynamo, aud various motors for printing machinery. 
Other features noted on the occasion of our visit were a motor 
driven Stringer composing and type-casting maccine, and an 
exhibit of Messrs. Tangye's gas engines, dvnamos, motor-driven 
treble ram pumps and suction yas plant. In the gallery can be 
seen a useful device for electrically recording in the managers’ 
office the output of, and time operated by, machinery in the 
printing works. The recorders shown are indicating during the 
ran of the exhibition the work performed by certain machines to 
which they are connected down in the main hall. They are sup- 
plied by the Machinery Output and Time-Recorder, Ltd., of Man- 
chester, and obviously have manifold applications. Apart from 
the purely electrical exhibits there is much of an extremely 
interesting character to be seen from a general standpoint. Book- 
binding, paper-making, type-casting and setting and many other 
processes are being carried out, and half-tone block work, three- 
colour printing, picture postcard displays, all combine to enable the 
visitor to spend some hours in a very profitable manner. 


The Brush Company at Work.—For some months 
past the BrusH Works have been going at extra high pressure, 
nearly every shop working largely on overtime, and recently it has 
been found necessary to employ a double shift throughout almost 
the entire factory. Current orders are of such importance that 
there is no early prospect of any relaxation, and the only apparent 
means of obtaining permanent relief seems to lie in considerable 
extensions of the workshops. In the heavy shop there аге now 
being manufactured a large number of turbo-alternators, including 
one of 1,500 Kw., four of 1,000 xw., and three of 500 kw., 
together with direct current turbo sets ranging from 250 kw. to 
750 kw. Reciprocating engines of 500 kw. are passing through 
the works for Grimsby, Bermondsey aud Leyton, and in the two 
former cases the engines are being coupled to Brush dynamos. 
Of smaller reciprocating sets, ranging from 80 Kw. to 250 kw., 
there are a large number. "There is noticeable ia this shop a big 
condenser of 6,000 sq. ft., which is a repeat order. In the motor 
department, where work is also being carried on night and day, 
direct current and three-phase motors are being rapidly turned out. 
Perhaps the most interesting contracts being executed are а large 
series of three-phase textile motors for the Fine Cotton Spinners’ 
Association, and & round dozen of direct current printing motors 
for Messrs. W. H. Smith & Son, which represent a repeat order. 
Other motors in band are for collieries, cranes and other applica- 
tions. On the rolling stock side, developments аге to be observed 
which would probably surprise those who have not lately visited 
the Brush Works. Here are to be seen a number of first-class main 
line railway coaches of the most luxurious description for the 
Cheshire Lines Committee, other corridor carriages, also first- 
class, for the Great Central Railway, aud several types 
of rail motor-coaches for the Dublin and Wicklow and 
Great Northern of Ireland Railways. The company has also 
a large order in hand for dining and other coaches for the Soudan 
Railway. It will be seen, therefore, that the Brush management 
has made a spirited re-entry into high-class railway carriage work, 
which department was somewhat neglected during the period of 
heavy demand for tramcars. There are, however, tramcar and 
truck orders being executed for Falkirk, Keighley, Mexborouvh, 
Pontypridd, Plymouth, Rochdale, Sheffield, Torquay and Yar- 
mouth, and foreign orders for Bombay, Shanghai, Rangoon, Auck- 
land (N.Z.), Carthagena and Malta. Considerable business is being 
done in motor-'bus bodies, chiefly for London service, and the com- 
pany is now undertaking in spacious new shops the manufacture of 
motor-omnibuses. Another very larye and lofty new shop, 310 ft. 
long and 150 ft. wide has just been erected with expensive equip- 
ment, which includes hydraulic and pneumatic plant, for the manu- 
facture of steel rolling stock for passengers, goods and minerals., 
The company has some big orders for all-steel wagons of 20 and 
40 tons capacity, and is also building steel coaches for the City aud 
South London Railway. Altogether the present condition of the 
Brush works is such as to atford the greatest satisfaction, not only 
to the directors and shareholders, but to the very numerous pro- 
fessional friends of the company who have, at one time or another, 
been connected with its operations. The rapidly growing success 
of the Brush is as good a reply as could be found to the foolish 
allegations in the daily Press as to the comparative want of enter- 
prise and ingenuity on the part of British manufacturers. 
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Bankruptcy Proceedings.— A. С. M. JENKINS.— 
Under the failure of Alexander Cadogan Morris Jenkins, described 
as a general merchant, of 140, Leadenhall] Street, E.C., the first 
meeting of creditors was held last Wednesday at the London 
Bankruptcy Court before Mr. G. W. Chapman, Official Receiver. 
The statement of affairs was not lodged, but the debtor roughly 
estimates his liabilities at £9,000, and has no available assets. He 
states that his position is due to the failure of the Otto Electrical 
Manufacturing Co. (1905), Ltd. In May, 1905, be obtained an 
option to take over that concern at the agreed price of 
£10,000 cash and £15,000 shares He paid a deposit of 
£500, and provided the money necessary for the promotion 
expenses, which amounted to about £5,000 out of a loan 
of £10,000, obtained from a friend. As vendor of the pro- 
posed company he was to have £20,000 cash and the balance in 
shares, the capital of the company being agreed at £75,000. He 
agreed to pay out of the £20,000 cash consideration the £10,000 to 
the old company, and he further undertook to find £20,000 for 
working capital. The new company never went to allotment, 
because the public only subscribed about £1,200, and the minimum 
required before proceeding to allotment was £20,000. He accord- 
ingly lost the whole of the money he had invested in the company, 
and was, in addition, held liable for debts of the company to the 
amount of about £300. The Otto Electrical Manufacturing Co. 
(1905), Ltd., went into liquidation, Mr. Fletcher, of George Street, 
Mansion House, E.C., being appointed to the post of liquidator. 
Mr. G. T. B. S. Thurnell attended the meeting on behalf of the 
debtor, and no offer being submitted, the case was left in the hands 
of the Official Receiver to be wound up in bankruptcy. 

Т. Н. Honrer.—At Sunderland Bankruptcy Court on July 19th, 
Thomas Hudson Hunter, electrical engineer, of West Hartlepool, 
was examined. Debtor produced accounts which showed that 
during the last three years he had lost over £200 on his business. 
The examination was adjourned for a month. 


Catalogues and Lists.—THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., LTD. New catalogue (No 39) of 70 odd pages, 
entitled Technical Thermometry.”—The first part is devoted to 
showing the many applications of electrical thermometers; the 
electric resistance thermometers, thermo-electric thermometers, 
and the Fery radiation pyrometer, being described and explained 
in full detail. There are altogether three sections in the cata- 
logue (I) dealing with the more particular commercial applications 
of pyrometers; (II) dealing with scientific or research work; and 
(III) an appendix explaining the theoretical considerations of the 
instruments and giving tables of general interest. Attention may 
be specially called to the table of melting points provided by 
Dr. Harker, of the National Physical Laboratory. It will be found 
that these values differ very materially from those generally 
accepted in text books. A description is given of the thread 
recorder, an instrument which is believed to have a large future 
before it, and records are reproduced which have been obtained 
with it, one being a record of the temperature of a biscuit kiln in a 
large pottery works in the English Midlands with a Fery radiation 
pyromcter and a patent thread recorder. The method of mounting 
the Fery radiation pyrometer for recording continuously the 
temperature of a kiln is illustrated. A closed fireclay tube is 
inserted in the walls of the kiln and the pyrometer is mounted on 
an iron bracket outside the kiln and is focused on the closed end 
of the tube. This end will be practically at the temperature of 
the adjacent saggers or bricks, and cold air is prevented from 
entering the kiln and thus chilling the work. Reproductions are 
given in the list of records obtained from pyrometers inserted in 
annealing furnaces, gas retorts, &c. An interesting application of 
the company's electrical thermometers is that of measuring the 
temperature in cold stores. In the past the tedious method of 
sending a man round to read a mercury thermometer fixed in every 
cbamber was adopted, but now it is possible by means of electrical 
thermometers for the engineer to read the temperatures through- 
out a large building from the engine rcom. In the case of one 
large cold store the time saved in reading the thermometers by the 
company’s method amounts, we are informed, to no less than six 
hours aday. Inthe majority of cases, therefore, the installation 
may be expected to pay. for itself in Isss than twelve months. 
Among other interesting matters outlined in this very serviceable 
list is a bonus scheme for avoidiog damage to goods undergoing 
treatment, keeping down fuel consumption and convincing the 
the workman that the recorder isa help to him. The firm holds 
that the way to make an iustrument a success in works is to 
impress on the workman the fact that the instrument is installed as 
a help to him rather than nsa policeman to keep a record of his 
shortcomings. i 

Messrs. VERITYS, LT».—New 4-pp list (No. 536), giving illus- 
trated particulars and prices of the improved type “ Aston " motor- 
starters, also of cast-iron covers for the samc. A good many general 
data, also approximate dimensions, are set out in tabulated form. 
This apparatus has now been on the market for some six years with 
increasing sales. In the compilation of the list a point has been 
made of giving the total resistance in ohms, the current on the 
first stop, particulars of the shunt current, &c. 

Messas. W. Н. BaILEY & Co., Lro., Salford.—Illustrated pamph- 
let (28 pp.) giving full information concerning their Aqua- 
Thruster” steam pump. 

SOCIETE FRANCAISE D'ELECTBIOITB A. E. G., Paris.— Price list of 
electro-magnetic volt and ampere meters. 

THE GENERAL Exvectric Co., Lro., London, E.C.—July Pro- 
gress” sheet, detailing prices of Union steel conduit fittings, safety 
tumbler switches, and cut-out boards, and announcing reductions in 
prices of the Adaptor” fan, measuring instruments, and electric 
mining and outdoor bells. 


BRiTisH WESTINGHOUSE ELECTRIC AND MaNuFACTUBING Co., 
Lrp.— Two useful and interesting brochures containing full descri 


tions and numerous half-tone views, with maps, of (1) the Clyde , 


Valley electric power supply undertaking; and (2) the Metro- 
politan Railway. In the latter pamphlet there is a brief account 
of some of the difficulties that presented themselves in connection 
with the transformation of an old steam line into a modern electric 
one. Some historical notes concerning the original system are 
followed by an account of the Neasden power station and its 
plant, also some particulars and views of tbe new rolling stock and 
the system of electrical operation and control. 

Messrs. KELVIN & JAMES WHITE, Ltp., Victoria Street, §.W.— 
New pamphlet describing the latest type of Kelvin multicellular 
electrostatic voltmeter, in which a much longer scale than in the 
older type of instrument has been obtained without the size being 
increased to any great extent. The pointer has been fitted on edge, 
and a mirror has been fitted below the pointer, so that acourate 
readings can be obtained, and any error due to parallax annulled. 
In the older pattern instrument of this type, the case was connected 
to one of the terminals, and consequeutly was alive, but in the 
newer form the movement and cells are entirely insulated from the 
case, so that the latter can be earthed. We understand that in 
recent instruments of this type sent to the Board of Trade 
laboratory for a certificate an accuracy of one-tenth of 1 per cent. 
has been obtained. The list is well illustrated, and prices and code 
words are given. 

THE Power PLANT Co., LTD., London, E.C.—Two cards, for 
filing on " Index" system, relating to their Globoid roller worm 
gear as supplied for various electricity works, and their machine- 
cut double helical gears with metal pinions. 

Mr. Epwarp BRAND, 35, Shakespeare Street, Manchester.—Illus- 
trated price list of wall and ceiling dowels with screw-on insulating 
knobs. A card of specimens of these useful articles has also been 
received. | 

Messrs. NALDER Bros. & THompson, LTD., London, E.C.—Several 
new lists have just been published by this firm. One contains a 
description of the N.C.S. combined ohmmeter and generator; a 
second gives a list of new reduced prices for Crawley's patent 
automatic accumulator switch; and a third sets out code words and 
new and reduced prices of different types of ammeters and volt- 
meters, round pattern moving-coil instruments and gravity gauges. 


Trade Announcements, — The business formerly 
carried on by Robert Hanke's successor, at Ladowitz, Bohemia, bas 
been converted into a private limited company under the style of 
G. Bihl & Co. vormals Robert Hanke's Nachfolger G.m.b.H. The 
electrical department has been enlarged by the addition of two 
new kilns, which will materially assist in the matter of deliveries. 
The change of style will involve no change whatever in the manage- 
ment or carrying on of the business, and the British representation 
is still in the hands of Mr. Archibald Campbell, of 27, Chancery 
Lane, E.C. 

Тһе Union ELECTRIC Co., Ltp., announce that their address is 
now Park Street, Southwark, S.E. 

Messrs. J. G. WIRE & Co., Lro., notify that their registered 
address, and the public entrance to the offices, will be 9, Cloak 
Lane, Cannon Street, E. C. 

Mr. A. GorpiE ENGHOLM, A. M. I. M. E., A. M. I. E. U., 30, Church 
Street, Birmingham, has taken over the entire steam department 
of Messrs. Robert W. Blackwell & Co., Ltd., for the sale of wrought- 
iron pipes, fittings, valves and pumps. Не has also been appointed 
sole agent for the Midlands for Messrs. Blackwell for the sale of 
their electric tramway supplies, circuit breakers, P. and B. and 
other insulating materials; for Messrs. Hayward-Tyler & Co., 
Ltd., hydraulic engineers and pump- makers; Buffalo Forge Co., of 
London, for the sale of their special beating and ventilating plants, 
smiths’ forges, blowers and fans; and for the Trussed Concrete 
Steel Co. 

Messrs. J. B. SaunpERs & Со, of 1, Palmer Street, Westminster, 
have removed to larger premises adjoining, and their offices are 
now in the White Mansion, 91, York Street, Westminster. 

The PULSOMETER ENGINEERING Co., LTD., have recently opened 
offices in Manchester, at 206, Corn Exchange Buildings, Cathedral 
Street, with Mr. George Thompson as manager. The company's 
agency with Messra. F. B. Welch & Co. is, therefore, terminated. 

The head offices of the Lancashire United Tramways, Ltd., 
South Lancashire Tramways Co. and the Lancashire Light 
Railways Co., Ltd., have been removed to Atherton, Lancs. "бе 
new telegraphic address is “ Tramways, Atherton,” and the tele- 
phone number, “36 Atherton.” 


Electric Welding of Rail Joints.—It is stated that 
in Germany a large elcctric arc is being used for welding rail joints, 
the positive clectrode consisting of a carbon rod, and the negative 
of the rails themselves, supplied with current by a special generator. 
The joint is held in 4 mould, and sufficient metal, of the same 
composition as tbe rails is melted round the joint to ensure thc 
mechanical strength of the latter. 


For Sale.— Under the liquidation of the GOODFELLOW 
ENGINEERING Co., LTD., a steck of motors and dgnamos, and a 
gas engine and generator cet, are now offered forsale. See our 
advertisement pages to-day. | 


France.—The balance-sheet of La Compagnie Con- 


tinentale Edison for the last financial year shows a profit of | 


£42,388. i 
War Office.—The War Office has placed a contract with 


SIEMENS ELECTRIC APPLIANCES, Lrp., of Westminster, for an elec- 
trical fire alarm installation at the Royal Gunpowder Factory, 
Waltham Abbey. | 
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Art Metal Covers for Switches. — We recently 


inspected a variety of ornamental covers for sunk switches, &c., 
produced electrolytically by the Lonpon Decorative METAL 
Wonks, LTD., of 44 and 46, Eagle Street, W. C., and we reproduce 
berewith a few of the designs, many of which were of high artistic 
merit. The plates are made in various styles, and are highly 
finished, the execution being equal to that of castings costing many 


BELL-PUSH COVER. 


times as much to produce, while, being of solid copper, with a 
considerable mass of that metal in them, they are mechanically 
strong enough for any requirements. The process is used to produce 
also finger-plates and other decorative metal work. he manu- 
facture is conducted under the supervision of Mr. F. S. Spiers and 
Mr. H. Sayer. s 


Dissolutions and Liquidations.— THR Liguip (ELEc- 
TRIC) REGISTER SYNDICATE, LTD.— This company is winding up 
voluntarily with Mr. D. S. Fripp, 14, Finsbury Circus, E.C., as 
liquidator. 

Hosa Коко Taamway ErEcTRIC Co, Ltp.—This company is 
winding up voluntarily with Mr. G. G. Walker, 19, St. Swithin’s 
Lane, E.C., as liquidator. Creditors should send particulars of 
their debts to Mr. Walker by September Ist. | 

Тыв OrpsMoBr.E Co. or Great Britam. — (reditors should 
send particulars of their debts, &c., to Mr. J. Carroll, 51, Darenth 
Road, Stamford Hill, N., the liquidator, by August 8th. 

Таситоч AND Wrst SOMERSRT ELECTRIC RAILWAYS AND T'RAM- 
wars Co., Ltp.—A meeting is to be held at Donington House, 
W. C., on August 31st, to hear an account of the winding up from 
the liquidator (Mr. P. N. Gray). 

Mrs. Reap & Олге, electrical engineers, 10 and 11, Cursitor 
Street, London.— Messrs. F. W. Read & F. H. Gale have dissolved 
partnership. Mr. Gale will attend to debts and continue the busi- 
ness as the Electrical Installation, Maintenance and Construc- 
tian Co. 

Кашнт Bros, cycle and electrical engineers, Brighton.— 
Messrs. H. Knight and E. C. Sparks have dissolved partnership. 
Mr. Sparks attends to debts. 

Hamwav Авт Metar Works, Hanway Place, London, W.— 
Mas. Н. C. Peirson, H. C. poles and R. F. Curtis, have dis- 
solved partnership as art metal manufacturers and electrical 
engineers,  Mesers. Petitjean and Curtis will attend to debts, and 
contians the business under the old style. 


Book Notices, — Lerikon der Elektrizilat und Elek- 
trotechnik. Edited by Fritz Hoppe. Published in 20 fort- 
nightly parts, price 6d. each. Vienna: A. Hartleben.—This 
German dictionary of electrical terms is one of a series of technical 
dictionaries published by Messrs. Hartleben. It aims at giving 
concise modern definitions aided by illustrations, and is based on a 
thorough study of the technical Press, and of the catalogues of the 
representative (lerman manufacturers. Judging from Part 1, 
which contains 48 pages, and reaches to the word Aperiodisch,” 
the treatment is accurate, and, usually, concise, although some 
definitions are extended to a quite unwarrantable degree. The 
word ''akkumulatoren," for instance, ія dealt with at large in over 
11 pages, which read more like a treatise on the subject than a 
dictionary definition. Cross references are largely used, but 
references tu text-books or other technical literature do not. occur, 
and this is a decided advantage in u work of this nature. 

The Technolericou of the Society of German Engincers.—About 
2,000 firms and individual collaborators at home and abroad are 
assisting in the compilation of this universal technical dictionary for 
translation purposes (in English, German and French) that was 
commenced in 1901. Over 3,000,000 word-cards have been 
collected. Alphabetising has so far advanced that printing will 
begin early іп 1907. The work will be printed and published by 
the well-known firm of J. J. Weber, Illustrierte Zeitung, in 
Leipzig. Communications may be addressed to the editor-in-chief, 
Dr. Hubert Jansen, Technolexicon, Berlin (NW. 7), Dorotheen- 
Strasse 49. 

" Journal of the Western Society of Engineers," Vol. XI, No. 3, 
June, 1906. Chicago: The Society. 50 cents. 

“Journal of the Franklin Institute,” Vol. CLXII, No. 1, July, 
1906. Philadelphia: The Institute. 50 cents. 

“The American Institute of Architects’ Quarterly Bulletin,” 
Vol. VII, No. 1, April, 1906. Washington: The Institute. 

" Lichtetrahlung und Beleuchtung." By Paul Hogner. Part 8 
of Elektrotechnik in Einzel-Darstellungen." Edited by Dr. а. 
Benischke. Brunswick: F. Vieweg & Son. M3. 

Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXV, No. 6, June, 1906. New York: The Institute. 

Construction des Induits à Courant Continu : Partie Mécanique." 
By yi J. Brunswick and M. Aliamet. Paris: Gauthier-Villars. 
2.50 fr. 

“ Regulations for Technical Schools, Schools of Art, and Other 
Schools and Classes (Day and Evening) for Further Education.” 
(From August 1st, 1906, to July 31st, 1907.) London: Wyman 
and Sons, Ltd. 2d. 

Heads of Statement for the Preliminary Application for Treat- 
ment under Section 34 of the Regulations for Technical Schools, 
&c. 1906-7.” Board of Education, South Kensington, S.W. 


Big Ben.—We understand that the Bastian mercury 


vapour lamp is now being used for the illumination of the Big Ben 
clock dials at St. Stephens. | 


Holidays.— The Laxapos-Davies Motor (o., LTD., 
announce that their works and offices will be closed from Monday, 
August 6th, to Saturday, August 11th, for the annual holiday. 
Urgent matters will, of course, be dealt with. 


LIGHTING and POWER NOTES. 


Bedford.—The T.C. has decided to supply energy to 
Messra. W. H. Allen, Son & Co. for power at 1d. per unit net for 
three years on a Minimum annual consumption of 320,000 unita. 
The necessary extensions of mains, &c., will entail a capital 
expenditure of £2,340. 


Bury (Lanes.).—The T.C. has applied for a loan of 
£17,500 for the extension of the electricity plant and mains, and 
the provision of offices and show rooms. 


Brighton,—A member of the T.C. has given notice to 
move the rescission of the recent decision to open electric light 
showrooms in the borough. 


Continental Notes.—ItaLy.—The authorities of the 
Province of Chieto have granted a concession for a water-power 
plant to be put down on the River Sangro for generating electrical 
energy for the operation of the Adriatico-Sangriti Railway and for 
lighting purposes. It is reported that about 4,500 н.р. will be 
available. 

Russia.—The Augsburg Maschinenfabrik, Germany, has built 
four 500-H. . Diesel engines for the electric lighting station at Kiev. 
Each set comprises four cylinders, 450 mm. diameter by 650 mm. 
strolse, the normal speed being 160 revolutions per minnte. The 
engines are adapted to run on crude naphtha as fuel. 

SPAIN.—À company has been formed at Madrid entitled Hidro- 
Eléctrica del Toncede," to establish a generating station to supply 
Ribadeo, Villalba, and other localities with electric power. Supply 
will also be made to a projected tramway between the above 
localities and the town of Lugo. 


East Ham.—A cable is to be laid to the Isolation 
Hospital at an estimated сові of £886. | 
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Canada,—Ortawa.—Our Toronto correspondent says that 
the civic authority has approached the recently constituted Hydro- 
Electric Commission requesting assistance under the terms of the 
Power Bill of last session in securing a cheap supply of electrical 
energy for the capital. It appears that some time ago the city 
purchased a distributing plant from the Consumers’ Electric Co., of 
Ottawa, and then entered into a contract with the Ottawa and Hull 
Power Co., to supply the city with the necessary power. The 
Ottawa Electric Co., which is now in opposition, brought an action 
against the city for procuring energy not in accordance with the Act. 
The Act allows municipalities to develop power, or to distribute it, 
but makes no provision for purchase from any other undertaking. 
The Hydro-Electric Commission, however, can either lease power, 
develop it, or expropriate from another company. The Court gave 
judgment. against the city, and now the municipality is asking the 
Commission to supply the energy. The Government Commissioners 
have requested the Town Council to pass a resolution making 
formal application, when it will receive every consideration. It is 
expected that the Commission will lease the power from the 
Ottawa and Hull Power Co., and then re-lease it to the city. 

HarrEYBURY,— The Ontario Government has granted a charter to 
the town for the development of a power plant at Hound Chute on 
the Montreal River. The fall is sufficient to generate 3,000 н.р. 
For each H.P. developed, the province will receive 50 cents from 
the holders of the charter, and will at the same time retain all the 
powers vested in it in regard to the distribution of electrical energy, 
and will also control the price at which energy is sold to the con- 
sumer. Now that Haileybury has secured the charter, a town vote 
will be taken on the question of installing the necessary machinery 
and works. 


Coventry.—The question of gas verses electricity for 
street lighting was under discussion by the City Council recently, 
when the Watch Committee recommended that the offer of the 
E. L. department to supply additional lamps at the present annual 
rental of £800 be accepted. Alderman Webb Fowler, who proposed 
the adoption of the recommendation, said a deputation had visited 
Leicester and had inspected the system of strect lighting there, and 
said that in comparison their own system was far preferable. In 
the course of the discussion, reference was made to the remarks of 
Sir William Preece as to gas being considered, by him, preferable 
for the purpose of street lighting, but Alderman West, the chairman 
of the I. I.. Committee, urged that Sir William Preece had been 
chietly concerned with telegraphs, and said that he believed he had 
very little experience of street lighting, therefore he did not regard 
him as an expert on this matter. On a division the Committee's 
recommendation was adopted. 


Edinburgh.—With regard to the realised balance of 
£16,361 on the year’s working of the E.L. undertakiny, the amount 
required to bring the reserve fund up to its maximum was 
£14,927, and the E.L. Committee proposed that that sum be 
placed to reserve. А counter motion to the effect that £10,000 be 
placed to reserve and £5,000 to the reduction of the capital debt, 
leaving £1,361 to the Council for disposal, has been carried by 
seven votes to three. 


Edmonton.—The U.D.C. has affixed its seal to the 
deed of transfer of the Council's E.L. Order to the North Metro- 
politan Electric Power Supply Co. In consideration of the transfer 
the company has paid the Council the sum of £2,800, being the costs 
of obtaining the order, and expenses subsequently incurred in con- 
nection with it. Seven streets are mentioned, in which distributing 
mains are to be laid down for general supply. ‘The charges for the 
supply of energy for public lighting are not to exceed, until other- 
wise avreed, the following rates:— For lighting at least 26 arc 
lamps on the route of mains to be laid for a period of not less than 
15 years, £20 per annum for each 500-watt arc lamp for all-night 
lighting, and £14 for half-night lighting, and £16 per annum for 
each 350-watt arc lamp for all-night lighting and £11 for half-night 
lighting, these amounts to cover the provision, erection and 
maintenance by the company of the necessary lamps, pillars, 
&. For special lighting of these lamps an extra payment at 
the rate of 1d. per hour for each 500-w. lamp, and jd. per 
hour for each 350-w. lamp is to be made. On December 31st, 
1930, the Council may, upon giving six months’ notice, require 
the company to sell the undertaking, and in that event the 
Council will repay the £2,800 received from the company, and 
will also pay & sum equal to the amount of capital expended 
by the company, plus one-tenth of that amount. 


Epsom.—The U.D.C. has decided to extend the plant 


at the electricity works, at an estimated cost of £3,650. 


Hanley.—The T.C. has offered to supply energy to the 
North Staffs. Railway Co. for working the capstans in the goods 
yards on а minimum payment of £200 a year, with alternating 
current at ld. per unit, or continuous current at 14d. per 
unit; no supply to be taken between sunset and six p.m. on 
Monday, Tuesday, Wednesday and Friday in the winter, when 
artificial light is required before six p.m. 


Mastings.—On Monday a I. G. B. inquiry was held into 
the application of the T.C. for a loan of 48,761 for electricity 
purposes. A councillor opposed on the ground that the proposed 
alterations and additions to the plant should have been deferred 
until the existing deficiency on the current account had been 
removed. The inspector said that it appeared that the I. C. aimed 
at nothing less than an insurance for the supply of light, and 
desired to dispense with plant which was taking up room and 
earning no revenue, 


Farnworth.—Another electrically driven spinning mill, 


belonging to the Kearsley Spinning Co., is about to be started at 
Stoneclough. 


India.—4An estimate amounting to Rs. 17,575 has been 
sanctioned for providing an overhead electric transmission line and 
a punkah-pulling machine for the new central offices of the North- 
Western Railway at Lahore. 

The North-Western Railway authorities propose providing 
electric lights and fans in the Lahore-Karachi mail trains.— Indian 
Engineering. 


London.—City.—The city engineer in his annual report 
stated that during the year 599 additional incandescent gas burners 
had been fixed, making 2,439 in all. By way of experiment, high 
pressure incandescent gas lamps had been substituted for the 
electric arc lamps in Lower Thames Street, Monument Street, 
Queen Street and Queen Victoria Street, while double-burner low- 
pressure vas lamps had been placed in Fleet Street. ‘There were 
110 of these lamps in all, with burners of different sizes. The 
experiment was still proceeding. The number of electric lamps in 
use was 465. 

BERMONDSEY.—Application is to be made to the B. of T. for a 
prov. order authorising the В.С. to supply electricity for public and 
private purposes within the parishes of St. Olave and St. Thomas 
and St. John, Horsleydown. 

HAMMERSMITH.—A temporary sub-station is to be erected in 
Scrubbs Lane at an estimated cost of £211. No mechanical stoker 
on the market being suitable, a mechanical stoker is to be built in 
the Council's work-hops, and fitted to one of the smaller boilers, at 
a cost of £150. 

L.C.C.—It was decided at Tuesday’s meeting to lend £2,000 to 
the Bermondsey Borough Council for extension of mains, £45,600 
to the Marylebone B.C. for E.L. works, and £23,555 to the Shore- 
ditch B.C. for the purchase of property and machinery. 

ST. Pancras.—An additional feeder in connection with the 
supply to the Camden Road aud Square district is to be laid at an 
estimated cost of £2,067. Application is to be made to the L.C.C. 
for a loan of £10,028 for E. L. purposes. A return has been pre- 
pared showing the amount paid for gas for public lighting during 
the past 12 vears, also the amounts paid for electrical energy since 
the commencement of the supply. For the 12 months ended Lady 
Day, 1895, £8,839 was paid for gas, the average number of lamps 
being 4,312, and the price being 28. 2d. and 28. 3d. per 1,000 cb. ft. 
During the same period £4,426 was paid for electricity at 6d. and 
54. per unit, energy being supplied to 96 lamps. For the year 
ended Lady Day, 1906, the amount paid for gas was £3,734, the 
number of lamps being 2,024, and the price 2s. 2d. per 1,000 cb. ft. 
During the samc period the amount paid for electricity was £13,376, 
the number of lamps being 831, and the price being 14d. per unit, 
In 1895, £3,402 was paid for lamplighters' and fitters’ wages. 

1906 the amount paid under this head was £2,570, notwithstanding 
an increase in wages. 

SHOREDITCH.—The abstract of accounts of the B.C. electricity 
undertaking for the year ended March 31st. last shows a reduction 
on expenditure (excluding loan charges) from £28,229 in the pre- 
vious year to £24,753, equal to 28d. per unit. Notwithstanding, 
however, this substantial reduction in cost, the net profit, after 
paying interest and providing for redemption of debt, has dropped 
to £705, owing to the reduction in the prices for energy, also to the 
alteration in the system of calculating the maximum demand 
quarterly instead of half-yearly. The sale of energy for lighting, 
powcr and heat (excluding public lighting) increased from 
2,533,544 units in 1904-5 to 2,753,461 in 1905-6, the total average 
price obtained being 2:55d. per unit. The surplus on the year's 
working is carried to appropriation account to meet the yearly 
instalment of cost of change of pressure, the result on that account 
being that there is an adverse balance of £922 to carry forward to 
next account. і 

THE METROPOLITAN AREA.—The L.C.C. has sent a circular 
letter to the borough councils referring to the question of the in- 
convenience caused by the breaking-up of the streets in the 
Metropolis by electric companies and others having statutory rights 
to do so, and to the report issued by the Royal Commission on the 
subject. The communication goes on to inquire whether in the 
event of the Т.С.С. agreeing to promote legislation to enable it to 
make regulations to govern the breaking up of streets, the borough 
councils would be prepared to[support the Spring Gardens authority 
in its application. 

THE STRAND.—One morning last week an explosion occurred in 
the Strand, aud the stone cover of a manhole was lifted from its 
position. The cause was attributed to a short on the underground 
electric mains. 

WESTMINSTER.—' lhe Works Committee of the City Counci 
reported this week having reconsidered its report recommending 
the acceptance of the tender of the Gas Light and Coke Co. for 
lighting and maintaining the high pressure lamps in Whitehall and 
Parliament Street, not included in any other contract. The Com- 
mittee, after full inquiry, had come to the conclusion that it was 
advisable that the Council should accept the cheaper tender of the 
Westminster Electric Supply Corporation for providing, erecting, 
lighting and maintaining for five years about 17 flame arc lamps, 
columns, &c. (in place of the existing high pressure gas lamps) at an 
average price per lamp per annum of £14 168. 10d. Each arc lamp 
will be about 1,200 0. p. 


Selby.—The U.D.C. has decided to proceed at once with 
its application for a prov. order for E.L. A scheme is to be pre- 
pared by Messrs. Medhurst, Page & Lloyd, and consent is to be 
withheld from the application of the Electrical Distribution Co., 
of Yorkshire, for an E.L. order. 
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Huddersfield.— In order to develop the power load, a 
sub-committee has decided that for the first 100 hours’ use of a 
motor per half-year at full load, energy shall be charged for at the 
rate of 2d. per unit, and beyond at 1d. per unit, provided that for 
each H.P. installed in motors the consumption is guaranteed at 
2,000 units a year. If more than 2,000 units per year are consumed 
and the above guarantec is given, the charge is to be 1d. per unit, 
subject to certain discounts. A special discount of 15 per cent. is 
to be given in cases where the account exceeds £15 a year, on 
condition that motors are not used between four and eight p.m. 
during the winter months - October and February inclusive—the 
Corporation also having the option of stopping supply in the event 
of the plant being overloaded due to fog, storm or accident. 


Madagascar.—In his report on the trade of the island 
for the year 1905, Mr. Consul Porter states that a concession granting 
a monopoly for the supply of water and electric light to Antana- 
narivo for a term of 50 years was granted in August last by the 
Government of Madagascar to a French company (La Société Civil 
d'Etudes de Concessions et Travaux, of Paris) under the terms of 


which 20 per cent. of the material employed may be of foreign 


manufacture. By a further agreement the local administration 
promised to grant to the same company a concession for an 
electric tramway in Antananarivo, subject to approval by the 
Colonial authorities of plans to be furnished. 


Provisional Orders, — Application is to be made for 
E.L. powers for the following districts as under, and the local 
authorities have been notified by the applicants :— 

ArLIiNcTON,—Messrs. А. С. Tupp & W. A. Mitchell. 

BeckHURST HILL. — Mutual Electricity Supply Co. » 

CHoRLEY.— Messrs. Tahourdins & Hitchcock, Parliamentary agents, 
CigescesterR.—The local Electric Supply Co. 

Crowrios.- Mutual Electricity Supply Co. 

Dacxey.—lIrish Electric Lighting Agency. 

hare wont.—Messrs. Foote & Milne, 

Lacxcesron.—Mesers. Foote & Milne. 

SrI nV. Electrical Distribution Co., of Yorkshire. 
SIT. — Electrical Distribution Co., of Yorkshire. 


Rawmarsh.— The U. D. C. proposes, with tlie consent of 
the B. of T., to transfer its E. L. order to the Mexborough and 
Swinton Tramways Co. The Council is to have the option of 
purchasing the undertaking at the end of 21, 28 or 35 years, or at 
any time within 42 years of the date of the transfer as a going 
concern, at a price to be fixed by arbitration, or after 42 years on 
the terms of Sec. 2 of the Electric Lighting Act, 1888. 


Rawtenstall.— The T. C. on July 20th resolved to 
generate its own electricity, and all previous minutes relating to 
the matter of electricity are to be rescinded. Some time ago an 


agreement was arrived at with the Lancashire Electric Power Co., 
but it was never signed. 


South Africa.—Eaat Loxpox.—Mr. Lambe, the town 
electrical engineer, recently left for Darban on an official tour to 
report on the electric lighting and tramways systems of Durban, 
Johannesburg, Kimberley and Cape Town, in view of the pro- 
posed reconstruction of the system of East London. 

NArAL.—The Board of Trade Journal states that the Government 
"сене of June 12th publishes a Bill which it is proposed to intro- 
duce into the Legislative Assembly, to increase the borrowing 
powers of the Borough of Pietermaritzburg, for the purpose of 
enabling the T.C. to defray the cost of extending, among other works, 
its electric supply and tramways systems. The schedule includes 
the following items, viz. electric supply, £23,198; tramways, 
£45,360. 

Tue Raxp.—The Daily Telegraph correspondent at Johannesburg 
says that considerable opposition is being shown with regard to the 
Victoria Falls electric power scheme, especially by the coal 
interests. It seems probable that the Bill will be withdrawn 
pending the grantiug of responsible government. 


West Bromwich.—<An unopposed L. G. B. inquiry was 
held on July 18th into the application of the T.C. for a loan of 
£5,150 for the provision of additional plant at the Black Lane 
generating station. It is proposed to install a 400-K Ww. generator 
and boiler, which will be necessary during the coming winter. 


West Ham.— The accounts of the E. L. undertaking for 
the year ended March 31st last show that the cxpenditure during 
the 12 months on capital account amounted to £19,082, bringing the 
total on the undertaking to £337,355. The total revenue amounted 
to £51,371, an increase of £7,308 on the previous 12 months. The 
increase was mainly attributable to more energy being required for 
traction purposes. The increase under this head was £5,260 ; there 
was an increase of £1,484 for power supply, and £882 for additional 
arc ligbting for the streets. A decrease in the receipts from 
private lighting of £657 was attributed mainly to the alteration 
in the price. The total working expenses amounted to £27,471, as 
against £23.808 last year. The gross profit was £23,900, an increase 
on the previous year of £3,646; after setting aside for financial 
charges, there remained a balance of £2,523, and this is to be trans- 
ferred to the reserve fund, which will then amount to £4,352. 

In consequence of information obtained by the borough treasurer 
aud the electrical engineer with regard to the loans of the elec- 
tricity undertaking since the adjourned L.G.B. inquiry, a new 
application is to be made to the Board to sanction the borrowing of 
£58,017 for new expenditnre, and £17,634 for excess expenditure. 
The total new expenditure is made up as follows:—CGeneration, 
£17,505 ; Silvertown extension, £17,212 ; distribution, £23,300. 


Wolverhampton.— An abstract of the accounts of the 
Corporation Electricity Department for the past year’s working 
has been issued, and in brief the results are as follows:— 


Ycar ended March 31st " „> 1906 1905 

Total revenue .. ss ee ee M £21,572 £22,703 

„ working costs T os Cs 11,127 9,779 
Gross profit 2:8 m vs oe 13,245 12,94 
Interest received 2 "e "T we , 118 | 116 
Interest ica oe ГЕ ee ee ee AE 
Sinking fund cee ^ue чл e take 6,052 | 9,010 
Net profit .. - 3,215 8,151 
Capital expended "M n 172,241 163,976 
No. of 8-c.r. lamps connected 85,126 72.200 
Units sold .. $5 4s x 3,900,120 2,628,476 
Maximum load .. 5 T Ж š 1,074 KW. 1,160 Kw, 
Average price obtained for all purposes .. 178d. 2˙02d. 


During the year a substantial reduction in price was made to the 
Tramways Committce, being equivalent to a reduction in revenue 
of £1,579; there was also an increase of £579 in the assessment. 
During the past year the output of energy for private lighting and 
power increased by 27:1 per cent. The amount standing to the 
credit of the reserve fund is £9,811, £469 baving been expended on 
show rooms. 

In an additional report by the Committee it is stated that in 
consequence of the rapidly increasing demand for electricity, the 
question of increasing the capacity of the plant at the Commercial 
Road station to cope with the anticipated demand of the coming 
winter has been considered. The total capacity of the plant 
installed at Commercial Road amounts to 2,200 kw. In addition 
to this there is an auxiliary supply from the refuse destructor with 
а maximum normal capacity of 250 xw. The engineer had prepared 
a scheme for increasing the capacity of the station as follows : — 


G00-& W. generating set, with triple-expansion engine, estimated cost £2,600 
Surface condenser to deal with 20,000 10, steam per hour; with 


pumps, &c. a 1,100 
Piping, &c. .. 2 il 7 wis ee s - es x T 120 
Additions to switchboard RA - i T sá vi RR 680 
Contingencies, 5 per cent. i mA uis si “е ә is 227 


Total .. ee nes x . . £4,757 
In regard to these extensions, see our “Contracts Closed ” 


. column to-day. : 


TRAMWAY and RAILWAY NOTES. 


Accidents.—On Saturday morning last two West Ham 
Corporation cars came into collision, injuring four passengers and 
one of the motormen. 

A L. U. T. oar ran into the back of 3 motor-omnibus on Sunday 
afternoon, owing, it is said, to the bus suddenly stopping in front 
of the car. The staircase was so badly smashed that it was 
necessary for another omnibus to draw alongside, to enable the 
passengers to alight by climbing over the rail. 


Aldershot.—We understand that the Light Railway Com- 
missioners will grant an order authorising the construction of tram- 
ways between Aldershot, Ash and Farnborough. With the per- 
mission of the War Office, the tramways will traverse the whole 
length of the Queen's Avenue, which passes through the military 
camp, and connects Aldershot with Farnborough. At the express 
desire of the military authorities, the promoters propose to carry 
the tramways through North Camp for the convenicnce of troops 
attending the Ash ranges. 


Bombay.— According to a long letter from Mr. №. С. 
Bingham, published in the Financial Times recently, it appears 
that that gentleman, the original concessionaire for the tramway 
and electric lighting scheme, protests against the action of the 
Corporation of Bombay in transferring the concession to the Brush 
Co., and intends to seek a remedy by process of law. 


Canada.—Toronto.—It is officially stated that energy 
from Niagara Falls will be delivered in Toronto by October Ist for 
the purpose of supplying the Street Railway Co. Preliminary 
tests were recently made with the plant and transmission 
system from the Falls, and also with the step-down machinery at 
Toronto. The results were regarded as highly satisfactory. 

GRAND TRUNK Ratway.—The electric plant to be used to light 
the St. Clair tunnel is about to be installed, the cost being about 
$700,000. 

Hamivton.—The Brantford and Hamilton Electric Railway and 
the Hamilton Galt and Guelph Railway have been granted an ex- 
tension of time in which to inaugurate their proposed systems by the 
Hamilton Municipality. The company have agreed to deposit a 
guarantee bond of $10,000 and to spend $200,000 on constructional 
work before November 1st of this year. 


Chatham.—A check to the progress of extension by 
the Chatham and District Light Railway Co. has proved only a 
temporary опе, and work is again proceeding. The company, it 
seems, made arrangements with the War Office to lay rails on 
certain lands adjoining the main road to Rainham from Chatham, 
but omitted to come to terms with the tenants. The outcome was 
that, on July 3rd, the tenants’ bailiffs refused to permit a gang of 
50 men to enter the field to dig trenches. · The men, however, com- 
menced opening up the ground. The contractors were given notice to 
quit, and as this was not complied with, an injunction was obtained 
requiring the contractors to remove themselves and their plant from 
the ground, and to cease from trespass. Mr. Justice Jelf gave 
defendants leave to show cause on Monday last why the injunction 
should not be continued, but before then the parties came to terms, 
and the work is proceeding. 
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Continental Notes.—SwITZERLAND. — The electrical 
installation for the railway from Locarno to Bignasco has been 
entrusted to the Oerlikon Co. "The line will be on the metre gauge, 
and the length 27:5 kilometres. It is stated that 6,000 volts line 
pressure will be used. | 

Тнв Riviera.—It is said that a syndicate has been formed with 

a capital of £5,000 to promote a .ompany to provide an electric 

tramway system for the Riviera. 


AUsTRIA.— Experiments with electric traction are now in pro- 
gress on a section of the Metropolitan Railway in Vienna. The 
section concerned is that which connects the Praterstern and the 
northern railway station. The trials are being made with electric 
locomotives which are supplied with energy from overhead wires, 
and each train is composed of from four to ten carriages. The 
length of line selected for the trials will tax the locomotives to 
the fullest extent, as the gradient from the head Customs Office 
to the Praterstern is a tolerably stiff one. If the experiments are 
successful, it is intended to proceed with the conversion of the 
whole of the railway to electric traction, 


SPAIN.— Preliminary works are being carried ont with a view to 
the construction of an electric tramway between Casa (lomis 
(Barcelona) and Tarrasa, -Board of Trade Journal, 


Derwent Valley.—The Light Railway Commissioners 
have submitted to the B. of T. for confirmation an order to transfer 
the Derwent Valley Light Railway Order, 1902, from Escrick and 
Riccall R.D.C.’s to a private company. 


Erith.—Negotiations are proceeding between the U.D.C. 
and the L.C.C. relative to the construetion of tramways from Abbey 
Wood to the system at Erith. The L.C.C. has written stating that 
with the approval of the B. of T. it will construct or reconstruct on 
the overhead system the lines between Beresford Square and the 
junction with the Erith system, Erith to run a service of cars 
between Abbey Wood and Beresford Square. Subject to certain 
modified conditions, tke U.D.C. has signified its approval of 
the offer. 


Farnworth.—The U.D.C. has sealed an agreement with 
the Kearsley U.D.C. regarding the working of tramways for a period 
of 21 years from April 1st, 1906. The terms of the lease of the 
Farnworth and Kearsley tramways to the South Lancashire Tram- 
ways Co. for 21 years from April 1st last have also been sealed. 


Gloucester.—A member of the T.C. has given notice to 
move that the Light Railways Committee forthwith enter into 
negotiations with a company or companies to ascertain upon what 
terms the tramway undertaking can be disposed of either on lease 
or otherwise. 


. Hertfordshire. — The Light Railway Commissioners 
have granted the C.C. an order to construct tramways in Watford 
and Bushey up to the Herts border at Stanmore. It is intended to 
link up eventually with the Edgware and Marble Arch tram- 


ways, and so to give the neighbourhood direct tramway access to 
London. 


. Hove.—A committee of the T.C. has reported adversely on 
an inquiry from the B.E.T. Co., as to whether the Corporation is pre- 
pared to allow the company to carry their Hove to Worthing tramway 
after electrification to Hove railway station, or to tome other 
more convenient point than the present tramway terminus. 


London. — BAKER SrREET AND WATHERLOO RAILWAY. 
In place of the unitorm tare of 2d., the company put into operation 
on the 22nd inst. the ordinary system—the fares now increasing 
by halfpennies, from 1d. between one or two stations up to 3d. 
for the whole distance. 

GREAT NORTHERN AND CiTy RALLWAV. — The company has 
decided as from August 1st to withdraw the use of 1d. and 2d. 
book-tickets, co-incidently with the issue of season-tickets from 
intermediate stations. | 


City AND SoutH LONDON RAILLWAV.— Traffic was stopped on 


Thursday last week for two hours, between Moorgate Street and the. 


Angel, through the derailment of a locomotive. 


CAMBERWELL.—The Works Committee of the B.C. has recom- 
mended that the L.C.C. be informed that it will object to the 
overhead system being used in Denmark Hill, but will have no 
objection to that system in Coldharbour Lane and Norwood Road. 
It further recommends the widening of Norwood Road by taking 
in a portion of Brockwell Park. 

F'ruaM.—]In reference to the proposed construction of tram- 
ways along the Fulham Palace Road, the L.C.C. suggests that the 
paving between the rails shall be of granite, but.the B.C. contends 
that wood blocks should be substituted. The representations of 
the Fulham B.C. are upheld by the Hammersmith B.C. It is pro- 
bable that if Fulham does not agree to the laying of granite the 
echeme will be sbandoned.-— Tribune. 


IsrniNaTON.— Having regard to recent tramear accidents in Arch- 
way Road, the Works Committee lias recommended the B.C. to direct 
the L.C.C.’s attention to the necessity of widening, as a metro- 
politan improvement, Archway, Holloway and Junction Roads, as 


well as Highgate Hill, at the point where these roads converge on 
the tramway terminus. 


METROPOLITAN RAILLWAV.— Nine electric locomotives are now 
being used to haul the company's City and Hammersmith trains as 
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far as Bishop's Road. It is expected that the section between 
Bishop’s Road and Hammersmith will shortly be ready for electric 
running. 

I. C. E. — The Highways Committee has submitted a report recom- 
mending that that portion of the tramways over Westminster 
Bridge to the proposed junction with the subway at Waterloo Bridge 
should be put in hand with the least possible delay, in order that 
it may be in operation, if possible, before the end of the 
present year. ‘I'he extension of the subway itself, which will cost 
£209,000, cannot be completed for some time. The cost of the 
trackwork and the necessary cables and cable ducts is estimated at 
£96,500. The Committee recommends that, instead of inviting 
fresh tenders for the work, the existing tenders in connection with 
the tramways should be extended. 

Capt. Hemphill {chairman of the Highways Committee) haa 
stated that the Council's Tramways and Improvements Bill, which 
authorises the construction of tramways over Westminster Bridge 
and along the Victoria Embankment, will receive the Royal 
Assent on August 4th. 

The Highways Committee has recommended that the employés 
taken over with the northern tramways from the North Metro- 
politan Tramways Co. be placed upon the Council's standard con- 
ditions of labour as from October Ist nest. The сові of making 
these alterations, including the employment of additional men 
who will be required in consequence of the shortening of the hours 
of labour, will amount to about £15,658 per annum. 

Ine Finance Committee, in the course of a report dealing 
with the audit of the Council’s accounts for 1904-5, stated 
that the auditor drew attention to the method of arriving at the 
amount set aside for future renewals of the tramways, and to the 
manner in which the cost of certain street improvements in con- 
nection with tramways was apportioned as between the improve- 
ment account and the tramways account. With regard to the 
question of renewals, the Committee stated that it was in commun- 
ication with the Highways Committee with a view to the adoption 
of a well-defined basis for the sums to be calculated for the pur- 
pose. The second point was also under the consideration of both 
Committees and the Improvements Committee, and reporta on both 
questions would be presented to the Council in due course. 

The long discussion which ensued was largely devoted to 
emphasising the criticisms passed by the L.G.B. auditor, and 
resulted in some heated comments. In terminating the discussion, 
Lord Welby remarked that, according to a report before the 
Finance Committee, a sum of rather more than 1d. per car- 
mile would have to be appropriated for renewals, and the fuad 
would be brought up to the equivalent of that amount. The sum 
now needed was from £30,000 to £40,000, and it would be made up 
in future years. - 

The Council postponed for a week the consideration of various 
recommendations in regard to the proposed construction of tram- 
ways from Westminster Bridge Road riá Westminster Bridge and 
Victoria Embankment to a point near John Carpenter Street with 


connections at Waterloo Bridge with the projected tramway sub- 


way, and at Stangate with the Battersea and Wandsworth tramways. 
An expenditure of £7,500 was sanctioned for the purchase of 
two alternating-current motors for the sub-station at the Elephant 
and Castle. 

The Highways Committee, in reporting on systems of electric 
traction for the reconstruction of existing tramways and the con- 
struction of new lines, asked for authority to communicate with the 
B. of T. and the borough councils concerned, with a view to, the 
adoption on the following lines of the system specified in each 
case: 

System of 


Route of tramways. electric traction. 


1. Esisting lines from Commercial Road (near Aldgate 
terminus), ria High Street, Whitechapel and White- 


chapel Road, to Cambridge Raad. es Ps Conduit. 
2. Existing lines from Cambridge Road, ria Mile End 

Road and Bow Road, to Bow Bridge a 5 i4 Overhead. 
3. Existing lines from Highbury (N.L.R.) station, via 

Holloway Road, to the Archway Tavern.. vs ёз Conduit. 
4. Existing lines from High Street, Shoreditch, ría 

Hackney Road, to Cambridge Heath Ei T v Conduit. 
5. Existing lines from Old Street, ria City Road, to the 

Angel, Islington.. ` Condait. 


6. Existing lines from Euston Road, ria Hampstead 
Road, to the L. and N.W.R. bridge in Hampstead 
Road, near Ainpthill Square.. vs is x T Conduit. 

7. Existing lines from the L. and N.W.R. bridge in 
Hampstead Road, ria that thoroughfare, High Street, 

Camden Town, Camden Road, Parkhurst Road, and 
Seven Sisters Road, to Finsbury Park .. Be — 

& Existing lines from terminus in Aldersgate Street, ria 
Goswell Road to the Angel, Islington, except the 
lines in Goswell Road which the Council has already 
decided to reconstruct for electric conduit traction .. Conduit. 

9. Existing lines from High Street, Camden Town, ria 
Chalk Farm Road, Ferdinand Street, Malden Road, 
Southampton Road, Fleet Road, Agincourt Road, and 


Overhead, 


Constantine Koad, to the Hampstead terminus A Overhead. 
10. Existing lines from Whitechapel Road, ria Cambridge 

Road, Cambridge Heath, Mare Street and Lower and 

Upper Clapton Roads, to stamford Hill .. - Conduit. 


11. Existing lines from Nine Elins Lane, cia Wandswort 
Road, Lavender Hill, and St. John's Hill, to East Hill, 
Wandsworth .. "'.. T 2s Vs e “ж Conduit. 

12. Existing lines to be purchased from the London 
Southern Trai ways Company, from Vauxhall Station, 
cia South Lambeth Road and Stockwell Road, to and 
across Brixton Road .. ee у. ne T дж Conduit. 

13, Existing lines to be purchased from the London 
Southern Tramways Company from Brixton Road, vía 
Gresham Road and Coldharbour Lane to High Street, 
Camberwell, and from Coldharbour Lane, via 
Milkwood Road and Norwood Road, to the terminus 
at Lower Norwood - sa së 22 Ke 8 

14. Partly existing lines and partly new lines from Beres- 
ford Square, Woolwich, ría Plumstead Road, High 
Street, Plumstead, Bostall Hill, McCleod Road, 
Basildon Road and Bostall Lane, to the county 
boundary at Abbey Wood ..  .. .. ..  .. Overhead. 


Overhead. 


— 
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Huddersfield.—A Conciliation Board has been estab- 
lished for the purpose of determining differences which may arise 
between the Corporation and the employés other than salaried 
officials on the tramways, viz., (1) as to rates of wages; (2) as to hours 
of labour; and (3) differences of a scrious nature not being matters 
which fall within the authority of the tramways manager to settle. 
The Board is to consist of eight members, four representing the Cor- 
poration the Mayor being the Chairman of the Finance Committec 
for the time being, and two members of the Tramways Com- 
mittee nominated by the Corporation; and four representing the 
employes, being the president at the time of the Amalgamated 
Association of Tramway Workers, Mr. G. F. Jackson, the general 
secretary of the assuciation, or other general secretary for the timc, 
and two members of the association. It is provided that 
no matter shall be submitted to the Board until it has beeu con- 
sidered by the Tramways Committee and agreed upon, or remitted 
by it to the Board in the event of non-agreement within twenty- 
d days of the matter being brought to the notice of the 


Lancaster.— The ‘Tramways Committee is endeavouring 
to abolish Ad. fares. The passengers on the 4d. staves last усаг 
represented 45 per cent. of the traffic. 


Light Railway Orders.—The B. of T. has recently 
confirmed the following orders made hy the Light Railway Com- 
missioners :—(1) Barking Light Railways (Lands) Order, 1906, 
authorising the Barkiog U.D.C. to take lands for the purpose of 
widening a road on which a light railway will be laid; (2) North 
Lindsey Light Railways (Extensions) Order, 1906, authorising the 
construction of light railways in Lindsey, from Winteringham to 
Barton-upon-Humber and from Whitton to Alkborough. 


Penrith.— Mr. 5. W. Ball, the clerk to the Willesden 
U.D.C., was to read a paper on “ The Rating of Light Railways," at 
the Conference of Urban District Councils, which opened at 
Penrith on the 19th inst. . 


Shildon.—The United Kingdom Electric Tramway 
Syndicate has applied to the B. of T. for another year's extension 
of the tramway order. 


Smethwick.—The Empire E.L. & P. Co. has asked the 
T.C. to grant permission for an electric tramway to be constructe 
throagh the borough from Halesowen to Birmingham. | 


South America.—HRosanro.—Work is progressing in 
connection with the electrification of the tramways in the town, 
aud the company hopes to bave one section in operation by 
Апта. - ; 


U.8.4,—CoNNECTICUT.—A new company with a capital 
of £500,000 has been formed to hold the stock of the Westchester 
Lighting Co., and to take over the chief lighting and traction 
concerns in N.W. Connecticut. 

Nzw York Crry.—The Manhattan Elevated Railroad has recently 
constructed a third track along a portion of Third Avenue. The 
city authorities have not given permission for this addition, and 
law ү have been instituted to compel the removal of the new 
track. 

Engineering difficulties of a serious nature have developed in 
each of the three under-river tunnels intended for electric traction 
between New York and Brooklyn. The roof of the interborough 
tunnel has become depressed, and to allow for sufficient headway 
for the cars, the lower plates arc being taken out and relaid a few 
inches lower. The Long Island and Pennsylvania Railroad tunnel 
(which is really four separate tubes, the contract for which is in the 
hands of the English engineering firm of S. Pearson & Son) has 
developed faults due to its closeness to the bottom of the river; 
and the Belmont tannel has expericuced trouble due to the air 
pressure. Labour difficulties have also threatened to delay the 
construction. 

Mr. F. B. Behr recently spoke on proposals respecting a 
local mono-rail at Brooklyn on July 9th, and Mr. Ramsey, an 


official of the Wabash Railroad, gave some guarded support to the 


scheme as affecting Brooklyn. 


West Ham.—The total working expenditure on the 
tramways undertaking for the year ended March 31st last was 
£ 32,069, or about 7:112d. per car-mile. Included in the foregoing 
is an amount of £3,268, representing the balance of the cost of a 
temporary car-shed. The total cost of these temporary buildings 
was £5,818, and the total balance outstanding has been charged 
against the revenue account for the past year. The total income 
amounted to £100,474, and the gross profit to £38,405. After 
paying interest and sinking fund charges, &c., there remained 
a balance of £18,680; £8,000 is to be put to the relief ot the rates, 
£2,410 against the cost of widening Green Street, and £8,270 to 
the reserve fund. Tho total expenditure on capital account 
amounted to £438,072, the expenditure during the past twelve 
months being £149,728. It was reported that the cost of carrying 
out contract No. 2 of the tramways by the works department was 
£33,243, or £3,819 above the valuation. The works manager's 
tender for this, which was accepted, was £27,147, and the next 
lowest tender, which was Messrs. Dick, Kerr & Co.'s, was £29,064. 
Mr. George Wise, the works manager, in a long report set out that 
the net extra cost of the works department above the lowest con- 
tractor’s price was £1,741. Upon the suggestion of the Leyton 
Tramways Committee the tramway managers of the two districts 
are to meet and draft a scheme for through ruuning. | 


Swinton and Pendlebury. — The work of laying 
the Lancashire United Tramways Co.'s lines at Swinton haa 
been temporarily suspended owing to a dispute. The company 
claimed that it was empowered by the terms of the Act 
to break up the setts taken up during the construction of 
the track, and to use the material for concreting; the Act 
providing that it should reinstate the roadway with the 
material taken up. The alleged rights in this matter are 
disputed by the County Council and the Swinton and Pendle- 
bury U. D.C. The work of laying lines has not been interrupted in 
Worsley township. Arguments on both sides were advanced 
recently before Mr. Thomas Ekin, who attended at the Swinton 
Council offices as the referee appoiuted by the B. of T. He reserved 
his decision, 


TELEGRAPH and TELEPHONE NOTES. 


Brighton.—In the course of the negotiations for the 
sale of the Brighton Corporation telephone system to the Govern- 
ment, it has been pointed out that the underground ducts within 
the town of Hove have been sold to the Hove T.C. The value of 
the work amounts to several thousand pounds, and the Postmaster- 
General, according to a correspondent. of the Susser Daily Nars, 
wishes to deduct this from the already low price offered. 


Canada,—The Canadian Pacific Railway has installed а 
special copper wire between Winniper aud Montreal, touching 
only Fort William and North Bay, for its new system, by means of 
which two messages- -one by telephone and the other by telegraph 
—can be transmitted over the wire at the same time. According 
to the Monitoha Free Press the operators at Montreal are able to 
converse with those at Winnipeg by telephone, while the operators 
in the Fort William office are sending a message over the same wir. 
to Montreal, proving the success of the system. The distance is 
over 1,000 miles, and it is claimed to be tbe greatest distance 
human speech has ever been carried over a wire. 


Chinese Telephony.—Among the things destroyed by 
the San Francisco earthquake, says the Manchester. Courier, was one 
of the most curious telephone exchanges in the world, the China- 
town exchange, which had about 900 Chinese subscribers. The 
jacks were not numbered for subscribers, but were each assigned 
by name to its owner. "The reason for this was that the names and 
letters of the Chinese numerals were so long. Thus, though No. 
808 might be Mr. Sang Fat, his number would be in Chinese “ hat- 
bak-soh-gow-bat," and could not be printed in any shorter way. 
But more curious than this was that the names themselves did not 
appear on the board in the exchange but in the directory alone, and 
the telephone exchange operator had to remember, and did remember, 
which jack belonged to each subscriber. There were 16 
operators, working in two shifts of eight. each, so that each 
operator had to keep in his mental vision a picture of father more 
than a hundred jacks with the respective names. When one subscriber 
wished to call another he mercly repeated the name of the latter 
to the exchange. Even with this curious system the service was 
quick and trustworthy. The Chinese were rather slow to adopt 
the telephone, and it is said that not a few of them believed 
that they must blow into the transmitter to call the central office. 
The Chinaman would never mention the dead, or sacred things, in 
talking over the wire. | 


Iceland.—The Great Northern Telegraph Co. states 
that Iceland and the Faroe Islands will shortly be telegraphic- 
ally connected with this country. The cable will be laid in 


. two sections, the first from the Shetlands to the Faroe Islands 


(‘Thorshavn), which is expected to be completed by the end of this 
month, and the second from the Faroe Islands to Iceland (Sey- 
disfjord) towards the end of Angust. A system of land lines is being 
built by the Icelandic Government, but is not expected to be com- 
pleted before October Ist. 

Italy.—The new telephone line of the Societa Telefonica 
Vigevanese from Mortara ria Vigevano and Abbiategrasso to Milan 
has recently been opened to traffic. This line gives communication 
with a large number of important cities. i 


Mexico.—The German Consul at Mazatlan reports that 
proposals are on foot for better means of commuuication with 
Lower California by the utilisation of wireless telegraphy. A line 
of this descriptioa between Guaymas and Santa Rosalia is now in 
operation, and up to the present has given every satisfaction ; it 
is open for public communication. А second service is now 
immediately proposed, between Mazatlan and San José del Cabo, in 
the southern point of Lower California, and it is proposed later to 
erect a telegraph wire from Santa Rosalia to San José del Cabo 
along the coast. 


Overhead Telegraph Wires.—The opposition on thc 
part of local authorities to the use of overhead wires by the Post 
Office authorities continues to give trouble. Last week, at Wool- 
wich and Stoke Newington, cases were decided in favour of the Post- 
magter-General, and at Kingston-on-Thames in the previous week 
a settlement was made whereby the Postmaster-General agreed to 
put the wires underground when they exceeded 32 in number on 
one line of poles. | 
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New Pacific Cable. — The ss. Urmston Grange, 
chartered by Messrs. Siemens Bros. & Co., and fitted up for cable 
laying, returned on July ist from the Pacific, where she has laid 
900 miles of cable from the American island Guam to Peel, a small 
island in the Bonin group which belongs to the Japanese. The 
shore end was landed at Guam on March 28th, and the final 
splice made on April 8th. Guam has cables to Yap island and 
Manilla which are connected to Shanghai, and another cable to 
Midway island which connects with San Francisco via Honolulu. 
Bonin has recently been eennected to Yokohama by a cable of 
English manufacture which the Japanese Government has been 
laying with its own cable-ship, the Okinawa Maru, which was 
built in Glasgow. The Urmston tirang: is one of the Houlder line; 
she has a registered tonnage of 2,213, and a speed of from 9 to 
10 knots. The work was finished in twelve days without the 
least hitch, and the signals through the cable when laid, were 
excellent. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED. 


Trinidad-Demorara (No. 1.) ee oe ee ee Aug. 96, 1901 ee ee 
Dominica-Martinique ee eo ee ee ee May f 1902 .. ec 
Bt. EUIS Snare. 0; ө» oo е Мау 2 1902 .. ee 


Reissa-Issa (Yemen) Camaran > ee ee Oct. 1902 .. ee 
Oayenne-Pinheiro oe oe T oe Aug. 18, 1902 .. dd 
Port Arthur-Chitu (Closed) v - ie . Маг. 7, 1904 .. өө 
Tarife-Tangier .. x De e» Jan. 18, 1904 .. as 
Garachico (Tenerif)- -Santa Cruz vs ЫЕ .. July 12, 1906 ,, 
Bolamo-Bissao  .. d - .. July 24, 1906. 


Livres. 
Puerto-Barrios .. 2% T os oe „„ Aug. 98, 1902.. T 
Bachkale-Deliman ГЕ ee ee ee ee Feb. 12, 1906 een ee 
Trebizonde-Batoum $i es E ee . July 15, 1906 .. July 18 
Bagdad-Bassorah.. “a T . July 17, 1906... 5% 


West Australia.—The Mining Managers’ Association 
has reported favourably on the Neville patent system of electrical 
signalling in mines, which indicates to the engine driver cxactly the 
level at which the cage is required, and enables him to communicate 
with the cage, saving much time and ensuring increased accuracy 
and safety. 


Wireless Telegraphy.— The French Consul at 
Honolulu reports that the chief Hawaiian Islands are in com- 
munication by means of a system of wireless telegraphy. A 
central station at Barber Point, 20 miles from Honolulu, is 
connected with the office in the town by means of an aerial 
wire. This central station communicates with three similar 
stations, one at Lahaina (Maui), distant 75 miles, one at Puako, 
Keawenui (Hawaii), 140 miles, and the third at Nawiliwili (Kauai), 
98 miles; all these stations are in direct communication with the 
several telephone lines which serve the islands, and with a 
telegraph line by aerial wire to Hawaii. 'l'he cost of messages is a 
minimum of $14 for ten words and 15 cents for each additional 
word. The Marconi system is used with improvements specially 
invented and patented by Mr. Cross, director of telegraphs for the 
Hawaiian Islands. The naval station of the United States had also 
ite system of wireless telegraphy, similar to those established hy 
that Government in all its ports for communicating with battle- 
ships; but that which is installed at Honolulu is in a less happy 
position owing to the fact that communication is somewhat 
interrupted by the neighbouring mountains. The federal govern- 
ment proposes, it is said, to install a very complete and powerful 
station at Loma Point, San Diego (California), on a tower 150 ft. 
high which will communicate directly, it is hoped, with a similar 
apparatus which will be installed on a height on the island of 
Molokai, whence messages can easily be dispatched to Honolulu. 
A private enterprise is also said to be proposed to establish direct 
communication between an apparatus fixed on Mount Tamalpais, 
behind San Francisco, and another to be erected on a peak behind 
Honolulu, or on the point of Kahuku,a total distance of about 
2,150 miles. 

M. Edouard Branly, says the Daily Telegruph, who is generally 
credited in Paris with having been the real inventor of wireless 
telegraphy, has just patented an important improvement by which 
interception of messages will be rendered impossible, except by a 
special apparatus. At present, M. Branly states, it is a popular 
delusion to imagine that wireless telegraphy could render any 
service in time of war across country or seas held by an enemy. 
The latter can, with the greatest ease, either intercept messages, ог 
so disturb their transmission as to render them incomprehensible. 
M. Branly claims that his new apparatus ensures for a given set of 
electric waves complete immunity from accidental interference of 
other waves. But, at the same time, it will always be possible in 
time of war to disturb messages wilfully, even when sent off by his 
new appliance. He says that no wireless telegraph system known 
is proof against interference if a special mechanism giving out waves 
uninterruptedly be used to that end. His tinal conclusion is that 
for war purposes on land or at sea “ the usefulness of wireless tele- 
graphy would be illusory.” 

Colonel Sir Henry Hozier, secretary of Lloyd's, has resigned his 
post, and it is rumoured that a proposal is on foot for the Govern- 
ment to acquire the signalling stations of that organisation. The 
new secretary is Capt. E. F. Inglefield, R.N. 

An Ordinance has been issued constituting wireless telegraphy a 
Government monopoly in the Sudan. It is provided that no 
person shall install or make use of any apparatus for wireless 
telegraphy, or transmit or receive messages by means of any such 
apparatus within the Sudan, without a special licence from the 
Governor-General, — опт of Trade Journal, 
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CONTRACTS OPEN апа CLOSED. 


OPEN. 


Australia.— According to the Australian Mining Stundard 
tenders are invited as below :— 


SOUTH AvsTRALIA.—Beptember 12th, Sundry telephone materials, 


New Вогтн WaLEks.—October 24th. Postmaster-General's departine nt. Five 
sections common battery switchboard and 500 telephones. 


QuEENSLAND.—Atgust 27th. — Postinaster-Gemeral's department. 214 tons 
copper wire, 200.]1b., IH. D.; 4,700 copper tapes for 200-1b. wire; 4,700 copper 
binders for 200-10, wire: 600 Mclutyre sleeves; 5,350 insulators, Acine; 2,346 
bolts for arms. 

October 21th. Five sections common battery switchboard and 500 telephones, 

Victoria August Tth. Postmaster-General’s department. Supply 20,000 
Western Union pattern double-shed single-groove glass insulators and 5,000 
double-groove glass insulators. 


Belgium.—July 30th. The Belgian Direction Generale 
des Ponts et ‘Chaussées, 8, Rue de Louvain, Brussels, is inviting 


tenders until the 30th inst. for an installation of electric lighting 
in the Cour d’Appel at the Palais de Justice, Brussels. 


Bolton.—August 9th. Two Lancashire boilers for the 
electricity department. See Official Notices" July 20th. 


Darlington.—July 31st. Uniforms fortramway employés. 
See “Official Notices" July 20th. 


Dublin.—July 30th. Electric lighting of the Main 
Drainage Pumping station for the Corporation Improvements 
Committee. Specifications, price 10s. 6d., from the City Electrical 
Engineer, Fleet Street, Dublin. 


Dudley.— August 13th. Feeder and distributor cables 


for the Electricity Department. бее “ Official Notices " to-day. 
Glasrow.—August Ist. The Bathgate District Com- 


mittee desire offers for laying 1,170 yards of electric cable. 
Specifications from J. G. B. Henderson, District Clerk. 


Gloucester.—Auvust 9th. Stores for the Light Rail- 
“ways Committee. See “ Official Notices“ to-day. 


Greenock.— August 7th. 
electricity meters for the electricity department. 
Notices” to-day. 


Leeds.—August 15th. Steam and other piping for the 
electricity department. See “ Official Notices " July 20th. 


Newport.— July 27th. Coal and stores for the electricity 
department. 

Portsmouth.—<Angust 6th. Welsh steam coal for the 
Tramways Committee. See ‘ Official Notices“ to-day. 

Roumania,— August 2rd. The municipal authorities of 
Roman are inviting tenders until August 3rd for the concession for 
the electric lighting of the town. 

Shanghai.—July 31st. Two 600-Kw. steam turbo- 
dynamos or steam dynamos, condensing plant, motor-gencrator, 
switchboard, water-tube boilers, &c., for the Municipal Council. See 
" Official Notices " July 13th. 

Spain.—The municipal authorities of Salamanca have 
just. invited tenders for the concession for the electric lighting of 
the town for a period of ten years. 


Coal, engine room stores, and 
‘See Official 


Water-tube boiler, super- 
heater and stoker, for the electricity works. See “ Official Notices“ 
to-day. 


Stoke-upon-Trent.—August 4th. Water-tube boiler 
for the electricity Committee. See ‘ Official Notices” July 20th. 


Sunderland.—July 27th. Two 250-Kw. synchronous 
motor-generators, and high and low tension switchgear, for the 
Corporation. See “ Official Notices” July 6th. 


Sutton.—August 1st. The Metropolitan Asylums Board 
is inviting tenders for an electric lighting installation at the Downs 
School, Banstead Road. See Official Notices" July 20th. 


Sweden.—July 21st. 200,000 kilos. of copper wire of 
3 mm. thickness, and 100,000 kilos. of copper wire of 4:5 mm. 
thickness, for the Swedish State Televraphs. Sealed tenders, 

marked “Anbud а Koppartrad, "should be addressed to “Kungl. 
Televrafstyrelsen, Stockholm.“ Specification and form of tender 

may be scen at the offices of the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, E.C. 


Warrington.—July 30th. Telescopic ladder tower, ies 
overhead wire reel wagon, for the Warrington tramways department. 
See two Official Notices“ July 13th. 


CLOSED. 


Hastings.—The T.C. has accepted the tender of Messrs. 
Oliver & Co. for the supply of 104 Oriflamme ” arc lamps, with 
contact raising and lowering gears, transformers, economy coils, 
switches, and other accessories, at £1,548. i 
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Heaton Norris.—The U.D.C. has accepted the tender of 
Messrs. G. H. Scholes & Co., of Manchester, for the installation of 
the electric light at the Council Offices. 


Herts.—The С.С. has accepted the tender of Messrs“ 
Dick, Kerr & Co. for the construction of the Barnet Light Railway: 
at £21,652. 


Londůon.— WrsruINSTER.— The City Council has accepted 
the tender, at £534, of Messrs. Speedy, Eynon & Co. for re-wiring 
the Caxton Hall. Thirteen selected firms tendered. 


Lonpon.—The Metropolitan Railway Co. have accepted the 
tender of Messrs. Johnson & Phillips, Ltd., for the supply and 
erection of the electrical plant at their Neasden Yard. 


BrnMoNpsEY.— The Council has accepted the tender of Messrs, 
Johnson &. Phillips, Ltd., for the supply and erection of arc lamp 
lowering gear for all the lamps in the borough. 


L.C.C.—The Highways Committee of the L.C.C. propose to 
accept the following tenders, as an extension of existing contracts, 
in connection with the construction of the tramways between 
Westminster Bridge Road aud the Victoria Embaukment :— 

Siemens Bros. Dynamo Works, Ltd.--Motor-cenerators, £5,000, 
Ferranti, Ltd.—High and low-tension switchgear, £2,700. 

Eckstein, Heap & Co.—Low-tension switehgear, £700. 

J. Smith (Keighley), Ltd.—Overhead travelling hand cranes, £270. 
Reid Bros.--Laying of cable ducts, £4,500. 

Bolckow, Vaughan & Co.—Track rails, &c. ) 

Frodingham Iron & Steel Co. —Conductor tee rails + £7,500. 

Steel, Peech & Tozer, Ltd.—Slot rails, &. | 

Western Electric Co.--High-tension cables, &0., £10,500. 

W. T. Henley's Telegraph Works Co.—Low-tension cables, &c., £6,500. 

It is proposed to procure the special trackwork from the Hadfield 
Steel Foundry Co. for a sum not exceeding £6,520. 


MARYLEBONE.— The B.C. has provisionally accepted the following 
tenders :— 
Union Electric Co., Ltd. —171 arc lamps for Oxford Street, £915; 160 globes, 
£25 155. ; 50 spare economisers, 158. 
H. Windsor & Co.—Structural alterations at Rathbone Place sub-station, 
approximate estimate, £500. 


Loughborough.—The Corporation Electricity Depart- 
ment has placed orders for the year's supply of stores with the 
following firms :— 

Engine room stores .. К 

Cables and cable accessories К 

House service meters és 5 .. Venner & Co. 

Motors .. ча yi - d .. Industrial Engineering Co. 

Turbo-generator brushes .. P .. Brush Electrical Engineering Co. 

Wanstield.—The T.C. has accepted the tender of the 
D.P. Battery Co. for the supply of a battery at £1,631 10s. 


Mexborough.—The U.D.C. has accepted the tender of 
Callender's Cable & Construction Co. for the supply of 10 tons of 
refined Trinidad bitunien, at £5 15s. per ton. 


Warwickshire,—The С.С. has been recommended by the 
County Buildiugs Committee to accept the tender of Messrs. Jas. 
Plucknett & Co., of Warwick, for the installation of the electric 
light at the Shire Hall, Warwick, at £500. 


West Ham.—The Corporation has received the following 


tenders for high-tension switchgear :— 


.. The Valvoline Oil Co. 
.. Fredk. Mountford, Birmingham. 
. W. T, Henley's, Ltd. 


British Thomson- Houston Co. (accepted) £085 
British Westinghouse Electric Co. .. S 1,265 £1,071 
Ferranti, Ltd. as ve ж av 1,079 
Cowans, Ltd. ss 4x s as as 1.423 
General Electrice Co. >» es as d 1,342 
Sicmens Bros, & Со. zs : 1.080 


The Corporation has also accepted the tender of the British 
Westinghouse Co. for step-up transformers, at £243 10s. each, and 
the tender of the British Electrical Transformer Co. for step-down 
transformers, at £59, £98 and £127 cach, respectively. They have 
further accepted the tender of the British Insulated & Helsby 
Cables Co., Ltd. (at a price not stated) for the supply of high- 
tension cable required for the Silvertown extension. 


Willesden.— The D.C. has accepted the tender of Messrs. 
Newtons, Ltd., for the supply of motors. 


Wolverhampton.—The Electricity Committee, as a 
result of an advertisement for tenders for extension of plant at the 
Commercial Road station, has recommended the following for 
acceptance: 


Belliss & Morcom.—One high-speed triple-ex pansion engine, £1,850. 

Т. Parker, Ltd. -Onc multi-polar generator, £695, 

Mirrlees Watson Со. One condensing plant, complete. with circulating 
pumps, air pumps and oil separator, £1,005. . 


FORTHCOMING EVENTS. 
t 


Saturday, July 2-th.—At 11 a.m. Association of Engineers-in-Charge. Visit to 


the engipecring departinent of the Houses of Parliament. 
Wednesdny. August Ist. British Association. Mecting opens ut York. 
Wednesday and Thursday, August Ist and 2nd. – North of England Institute of 
"Mining and Mechanical Engincere. Excursion meeting. Members 
of Am. I. Mining E. visiting this country at the invitation of the 
Iron and Steel Institute will take part. 


— 


- 


NOTES. 


Single-Wire Multiple-Unit System.—According to 
the Street Roíiliray Journal, an ingenious method of operating а 
multiple-unit train by a single train wire has been patented by H. 
McL. Harding and Charles M. Martin, of New York. As is well 
known, all previous multiple-unit systems have required two or 
more train wires, and in some cases the connecting cable had to be 
manufactured with а large number of. conductors. The tendency 
towards high voltages suggested to the inventors the desirability 
of reducing the number of pilot wire-, and this has finally been 
accomplished by their reduction to a single wire. The method of 
attaining this result is shown by the accompanying figure, in 
which р is the third rail, or trolley wire; B is the motor-car; А 
18 the second. car in the train ; c is the return circuit, and 1 is the 
pilot wire. Each car is supplied with one or more solenoids 
differentially wound and with the middle point of the winding 
connected with the pilot wire. The master controller is at 2, and 
consists of a switch with resistances, so that the middle point of 
the solenoid winding can be connected cither to trolley wire or 
earth. The operation of the system will then be easily under- 
stood. When the master controller switch is at zero position, 
current flows through the differential winding from the trolley 
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wire to ground fand produces no effect on the solenoid. When 


the pilot wire is connected to the trolley voltage, the left half 
portion of the solenoid winding on each car is out of cireuit and 
the solenoid plunger is thrown forward. When the master con- 
troller switch is connected with earth, the right-hand side of the 
differential solenoid winding is out of circuit and the plunger is 
thrown backward. When the master controller is shifted to the 
zero position, the plunger returns to its original position. The 
figure shows a method of operating the car controllers from 
the solenoid plunger by means of a rack and pinion, and of 
regulating the throw of the plunger by the dash-pot, and by 
varying tne resistance at the master controller. It is stated in the 
patent, however, that this is simply one possible method, and the 
claims cover the method of controlling any kind of motor circuit 
on the car and securing forward, stop, reverse, or any ilfter- 
mediate condition of the motors by changing the potential of the 
single pilot wire. 


The Brush Co. at Play.—On Saturday last week, 
in weather alternately pleasant and threatening, the third annual 
athletic meeting of the Brush Electric Engineering Co. was held 
in the Hockey Ground, Park Road, Loughborough. As on previous 
occasions, the London contingent, with a few friends, journeyed 
down by the ten o'clock train from St. Pancras, and again the 
ladies of the town staff graced the gathering with their presence. 
We find it impossible to enter into details of the 16 events which 
figured on the sports programme, but we cannot refrain from nien- 
tioning two. The 440 Yards Handicap Flat Hace and the 100 
Yards Handicap for Veterans were both won by бегл. W. Н. 
Snelling, who in his heats and finals ran with excellent judement 
and pluck. For his victory in the shorter race the gallant ex- 
soldier was probably indebted to the absence from the scene of his 
former triumphs of Mr. George Offor. The surprise of the day, 
however, occurred in the third heat of the Obstacle Race. The 
competitor; had to run a certain distance, crawl under a length of 
netting stretched upon the ground, run again to a spot where each 
man had to catch hold of a wheelbarrow and draw it after him for 
воте distance, then get into sacks and proceed as best they could, 


divest themselves of these encumbrances, run to a row of 
water pails, in each of which floated an apple, seize 
the apple with the teeth, and make for the winning post. 


This heat was won by a small boy whose stategy and manduvring 
were worthy of the highest praise, especially the manner in which 
he grabbed the apple by getting it down on the bottom of the pail 
while the others were vainly endeavouring to capture the elusive 
fruit as it floated and bobbed about on the surface. We had to 
leave before the final was run off, the proceedings dragging some- 
what, but that youth may eventually become managing director of 
the company, unless he develops into a “land grabber.“ The 
music was provided by the same band as of yore, but the result iu 
several instances rather indicated that a system of handicapping 
was desirable, although we did not notice anybody sucking lemons. 
Anyhow, as one of our party remarked to the bandmaster, *' vou 
don't perform to-day as if you Lovett!” But selections such as 
“А Trip te Blackpool,” “ The Stars and Stripes for Ever” (in com- 
pliment, we were unofficially informed, to the Westinghouse Co.), 
"The Spring Chicken,” &c., are hardly calculated to imbue even 
volunteer bandsmen with much enthusiasm in the performance of 
the divine art. The cornet solo “Sing me to Sleep " had its effect 
upon the editor of one of our contemporaries, a hich compliment to 
the art of the player. The sports judges were Messrs. J. J. 
Steinitz, Col. Hilton, N, H, White, T. C. Elder, A. T. Brotherton, 
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C. G. Hinde, А. B. Cook, and A. W. Jones; referee, Mr. A. W. 
Fisher; starter, Mr. T. Trees; timekeeper, Mr. C. Lucas; field 
stewards, Messrs. W. Muir, Н. Hickling. H. Sharpe, F. W. Hersey, 
W. Dewick. J. Smith, J. J. Cardwall, and К. C. Roberts; sports 
superintendent, Mr. J. S. Turner; and treasurer, Mr. Е. A. Denne. 
Lest we forget, we would here remark tbat honourable mention is 
due to the ubiquitous lady who presides over the destinies of greal 
and small in the Falcon Works. Here, there and everywhere, like 
a ministering angel, at one time lookiny after the ladies from town, 
at others the observed of all observers on the field of action, Miss 
Fraser won the hearts of the human race completely. 


“O woman! lovely woman! Nature made thre 
To temper man; we had been brutes without you, 
Angels are painted fair, to look like you.” 


We missed the more picturesque football field adjoining the works 
in which the sports were formerly held, but this has been given up 
to the more stern duties of life, and new buildings now occupy a 
goodly portion of that aforetime pretty playground ; but we refer 
in anotber column to the Brush Co. at work. | 

To Mr. Elder, Mr. Pritchard and to other members of the 
London staff we offer our thanks for the arrangements made for our 
comfort, and we congratulate everybody concerned on another 
highly successful athletic gathering. 


An Electrostatic Ore Separator.— he useful opera- 
tion of the well-known magnetic separator is confined to a small 
range of materials, viz, the separation of magnetice from non- 
magnetic substances. With 3 view to extending the same type of 
treatment to other materials. an electrostatic separator has been 
introduced, and has proved of considcrable service. Its arrangement 
is shown diagrammatically in the figure, where r is a bopper con- 
taining the mixed materials to be treated; T isa metal drum rotating 
in the direction shown by the arrow, and connected to an electrical 
influence machine at M; s, and s, are the receptacles for the 
separated materials, and v is an adjustable wedge for aiding the 
separation. 

The action of the machine depends on the electrostatic repulsion 
which exists between similarly charged bodies. The drum T is 
highly charged (to a voltage of 300,000 or 400,000 volts) by means of 
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а multiplate influence machine м, and the mixed material, falling 
on this drum, becomes more or less charged according to its 
electrical conductivity. The well conducting material becomes 
highly charged, and is strongly repelled by the drum, so that it falls 
into the distant receptacle s,, whilst the badly conducting or non- 
conducting part, м, of the mixture becomes only slightly charged 
and falls practically vertically off the drum. 

By adjusting the speed of the drum and the value of the applied 
voltage, it is possible not only to separate actual conductors from 
non-conductors, but even to separate conductors or non-conductors 
possessing slight differences of conductivity. 

The machines already installed have been constructed in wood, 
and the power required to drive both the drum and the influence 
machine does not excced J H.P.— Zeitschrift fir Elektrotechnik und 
Maschinenbau. 


Electricity v. Gas for Lighthouse Illumination.— 
We publish in our Correspondence columns a letter on this 
subject which, while it has the appearance of a correction, never- 
theless admits the accuracy of the note in our issue of the 13th inst. 
We may point out that the paper quoted was read in November, 
1900; hence the word ''recent" which occurs in the quotation 
relates to the events of last century. Granted that the ordinary 
arc light is not the best for foggy weather—we now have the flame 
arc, giving a rich orange light; and we believe that this will be 
found the light par excellence for lighthouses. 


Negligent Car-Driving.—A motor-man named Kelly, 


in the employ of the Dublin United Tramways Co., has been sent 


to trial on a charge of having caused the death of a child through 
negligent driving of his tramcar. 


Aeronauts and Overhead Wires.— Recently a French 
aeronaut named Lacomte made an ascent from Rueil, but got into 
difficulties, and the balloon sank so low that it became entangled 
in some overhead mains. According to the Globe, the wires were 
short-circuited and set fire to the balloon, which collapsed, and 
the aeronaut was thrown to the ground—fortunately escaping 
without injury. This is the second accident of the kind that we 
have recorded. 


Institution and Lecture Notes.— THE AssocrATION 
ок ENGINEERS-IN-CHARGE.—Through the conrtesy of Mr. H. 
Tomlinson-Lee, chief electrical engineer to the Wimbledon Cor- 


poration, a visit was paid to the Corporation's works, at Durnaford . . 


Road, Wimbledon, on Saturday, July 14th. A very large number of 
members joined the party. After tea, hich was thoughtfully pro- 
vided by Mr. Lee, Mr. Darcy (chairman of the Association) proposed a 
hearty vote of thanks. Mr. Tomlinson-Lee replied. He spoke 
of the great pleasure it bad afforded him and his staff in being 
associated with such а representative gathering of engineers-in- 
charge. One impression he had felt very forcibly that afternoon 
was that the Association of Engineers-in-Charge was very much 
alive and bent on doing as much good as possible for its members. 
There was one point he would like to mention. When the new 
journal came into existence, 7e Engineer-in-Chargr, it was much in 
demand by charge engincers in electric light stations, who, to a 
great extent, he belicved, thought that the journal was catering 
for them and them only, and some little surprise was evinced at 
finding it practically devoted to what he might call the general 
engineer-in-charge. 

Referring to Mr. Tomlinson-Lec's remarks, Mr. Penn pointed 
out that no fault could be laid at the Association's door if the 
charge engineers of electrical supply stations did not fraternise 
with members of the Association. А very invitiny letter had 
appeared in the ELECTRICAL Revirw of February 17th, 1905, from 
their present chairman, Mr. Darcy, asking for the co-operation of 
electrical supply station engincers-in- charge. Some progress was 
made towards organising à deputation to wait upon the Association, 
and the editors of the ELECTRICAL REVIEW he knew went to some 
considerable amount of trouble in the matter. He sincerely hoped 
that this might be а resuscitation of the idea they had in view. 
Furthermore, the Association took the first opportunity of amend- 
ing its rules in such manner as to allow of the introduction of 
clectrical enyvineers-in-charye into the Association. 

NorriNGHAM AND District GUILD or ELECTRICAL AND 
MECHANICAL ENGINEERS. —The ninth annual outing of this Guild 
took place on July 2nd to Huddersticld, a new departure being 
made this year in visiting a large industrial centre instead of 
merely devoting the day to pleasure. The Guild, by special invi- 
tation from Messrs. J. Hopkinson & Co., Ltd., visited their large 
and up-to-date works, the visitors numbering nearly forty. They 
were met at the station by a special electric car (which was placed 
at their disposal for the day), and conveyed to the works, where 
directors conducted the members through the various depart- 
ments. An illustrated account of the works has already 
appeared in the ExectuicaL Review. The firm has adopted the 
524 hours week, commencing each day at 7.30 a.m. and working 
till 6.0 p.m., with a stoppage of one hour at dinner time. On 
Saturdays working hours are from 7.30 to 12.30; all workmen 
making a full week receive a bonus equal to 14 hours’ pay. Dinner 
was provided by the firm at the Queen's Hotel, Mr. F. Hopkinson 
occupying the cbair. А vote of thanks to Messrs. Hopkinson was 
proposed by Mr. Allen, borough electrical engineer, Loughborough, 
a vice-president of the Guild, aud Mr. A. Hopkinson replied. 
After dinner, visits were paid to two of the largest cloth factories 
in the neighbourhood. The car-sheds, power station and electric 
light station were next seen. Other invitations have been received 
by the Guild, and arrangemenis have been made by the Council 
for several half-day visits to works. 

At Dublin on 18th inst. Prof. Barrett lectured on The Life and 
Work of Michael Faraday." 


East London Railway and Electric Traction.— 
In his speech at the half-yearly meeting of the East London Rail- 
way, Lord Claud Hamilton said that the causes of the decrease in 
1905 and in the first half of this year were the same, namely, the 
non-electrification of their line, the competition of tramcars, motor- 
omnibuses, and omnibuses, as well as the slackness in the building 
trade, and the consequent falling off in the carriage of building 
material. 'They were in a difficult position so far as the question of 
electrification was concerned. The Metropolitan Co. had not found 
it a financial success, and when the report of the District Co. was 
issued it would be found that, owing to the large increase in its 
working expenses, the company had suffered in no less a degree 
than itssister company. They themselves could certainly not under- 
take any electrification scheme just now, even if they had the power 
of raising the necessary capital. For the present, there- 
fore. they could only watch the course of events, and learn from 
the experience of the two companies mentioned whether electrifi- 
cation on the third rail system was the right and profitable 
one. 


St. Pancras Nuisance Action.—The case of Westlake 
v. St. Pancras Borough Council has been before Mr. Justice Neville 
in the Chancery Division this week. It is a claim to restrain 
defendants from carrying on their electricity works so as to cause 
a nuisance by the vibration sct up by the engines, Daniages 
are claimed for the past acts of the defendants. 


City and Guilds of London Institute.—The diploma 
of Associate of the City and Guilds Institute” in Electrical 
Engineering has been awarded to 23 third-year students of the 
Gentral Technical College who have completed the full course of 
instruction prescribed by the Council. At the head of the list ia 
Mr. E. A. F. Goodfellow, who wins the Siemens Me and 
Premium. At the same time 37 students in Civil and Mechanical 
Engineering, and seven in Chemistry, have been awarded the diploma, 
while 41 students of the Central Technical College and 82 studente 
of the Technical College, Finsbury, have been awarded certificates. 
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Neale v. The Electric and Ordnance Accessories 
Co., Ltd.—In the Court of Appeal on Wednesday, the Master of 
the Rolls and Lords Justices Moulton and Farwell disposed of this 
case in which the plaintiff applied for judgment or a new trial of 
the action which was heard before Mr. Justice Ridley and a special 
jary at Birmingham. The plaintiff, an intaut, suing through his 
next friend, brought the action against the defcadants, who carry 
on business near Birmingham, to recover damages in respect of 
personal injuries sustained by him through the alleged negligence 
of the defendants. The plaintiff was employed by the defendants, 
and while working at a machine which was fitted with a revolving 
tool or cutter he had his left hand severed from the arm. Plaintiff 
alleged that the defendants were guilty of a breach of duty under 
the Factories Act, 1901, in that the machine being a dangerous one, 
was not fenced in accordance with the provisions of the statute. 
Defendants denied negligence, and said that the plaintiff was 
guilty of contributory negligence. The jury found that the machine 
was not a dangerous machine, and that the plaintiff was guilty of 
contributory negligence. Thereupon the judge was asked to assess 
compensation under the Workmen’s Compensation Act, and his 
lordship made an award in plaintiff's favour of 3s. 6d. a week. 
The plaintiff now moved for judgment, or a new trial, on various 
grounds. 

Mr. Acland, K.C., for the respondents, took the preliminary 
objection that the plaintiff had no right of appeal, he having 
exercised the option after his claim for damages had failed, of 
asking the judge to assess compensation under the Workmen’s 
Compeneation Act, 1897. 

Mr. McCardie, for the plaintiff, pressed their Lordships to hear 
the appeal. The jury, he said, might. well have awarded the lad 
£700 to £1,000 damages. 

The Master of the Rolls, in giving judgment, upholding the 
preliminary objection, said that in hie opinion the plaintiff having 
exercised his option to have compensation under the Workmen's 
‘‘ompensation Act, and having got an award, which was apparently 
unimpeachable and properly made, he was estopped from pursuing 
his remedy in the origina] action. It had been contended that the 
fact that the plaintiff was an infant suing through hia next friend 
made a difference—that it must be taken that the option was not 
exercised for the benefit of the infant, and on tbat ground ought 
not to be impeached. His Lordship was unable to see the slightest 

und for supposing that the option was not exercised for the 

efit of the infant. Unless, and until, steps had been taken to 
impeach the award under the Workmen’s Compensation Act, the 
Court had no jurisdiction to inquire into the merits of the original 
sction. 

Lords Justices Moulton aud Farwell concurred. 

The appeal was accordingly dismissed, with costs. 


Sir Hiram Maxim Electrical and Engineering Co.. 
Ltd., v. National Provincial Electricity Corporation, Ltd.—In 
the Chancery Division of the High Court on Tuesday, Mr. Justice 
Buckley had this case before him. 

Mr. Mark Romer said he appeared in this case with Mr. Buck- 
master, K.C., for the plaintiff company and Arthur George Tracey 
and Thomas Wood, the two trustees, for the purpose of securing 
debentares issued by the company, and the summons asked for 
leave to enforce an award of an arbitrator dated December 3rd, 
1903, in the same manner as an order or judgment to the same 
effect. Shortly stated, an agreement was made between the 
applicants and the respondents, whereby the Sir Hiram 
Maxim Co. agreed to construct for the respondents certain 
machinery, engines, &c., in connection with a supply of 
electricity for the borough of Bridgwater, the work to be 
performed for the sum of £13,000. Under the contract the 
plaintiff company were to be liable for various penalties for 
delays and so forth. The agreement further provided that the 
£13,000 should be satisfied as to the first £4,000 in cash and as to 
the balance in debentures of a company called the Bridgewater 
aad District Electricity Supply and Traction Co., or in cash at tho 
option of the defendant company. The dispute arove as to what 
was actually due to the contractors from the purchasers, who werc 
the respondente, and tbe matter was referred to an arbitrator. 
The arbitrator directed the purcbasers to pay to the trustees or 
their receiver the sum of £1,461 9s. 8d., the balance of 
the purchase money, and the present application was to enforce 
that award. The point before the Court was as to how that sum 
should be paid, having regard to the conditions in the contract 
as to payment. | 

His Lordship, after hearing the arguments, held that the proper 
form of satisfying the award would be for the purchasers (the 
respondents) to hand over to the applicants £1,100 in debentures, 
and реу £361 9s. 8d. in cash. This the purchasers had previously 
offered by letter to the applicants, who would therefore havc to pay 
the costs of the summons. 


Damaged Telegraph Insulators, — Considerable 
damage is continually being done to the Postmaster-General’s 
telegraph system by small boys breaking insulators by catapult 
shooting. Some of these offenders have damaged large numbers of 
tnsulators in the Worksop neighbourhood, and one (though he was 
not а small boy, being aged 18) was charged. At the Court it was 
stated that the maximum penalty is two years' hard labour, a fact 
which, if better known, might deter some of the culprits. In this 
instance a fine of £2 including coste was imposed, or in default one 
month's imprisonment. . 
An Astronomical Observation.—We doubt whether 
there is any truth in the rumour that the L.C.C. station at 
Greenwich will be lighted throughout with the B.T.-H.'' Meridian“ 


Lamp. 


Electric Shock Fatality. — On 17th inst. an elec- 
trician named Edward George Blackman, an employ“ of the Metro- 
politan District Railway, was found dead on the track outside East. 
Ham railway station. He appears to have come in contact with 
a live conductor. 


Correction.—W ith reference to the notice which appeared 
on page 92 of our last issue concerning an alle zed dissolution of 
the partnership of Messrs. Green & Trevett, of Cape Town, we are 
asked by Mr. A. Green, a member of the firm, who is in this 
country, to state that the report is incorrect. 


Scholarships Awarded.—We are informed by the 
Electrical Standardising, Testing and Training Institution that, as 
a result of the entrance scholarship examination held at Faraday 
House on July 18th, 19th and 20th, the following awards have been 
madc :—A Faraday scholarship of 80 guineas a year, tenable for 
two years, to Arthur L. Ballard, Dunneved College, Launceston ; 
An exhibition of 20 guineas a year, tenable for two years, to N. J. 
Cook, Allhallows School, Honitou. 


Appointments Vacant.— Resident engineer for the 
Ebbw Vale U.D.C. electricity undertaking ; armature winder for 
Belfast Corporation car works. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTRICAL BmvIBW posted as to their movements. 


Central Station Engineers, —Mr. E. F. Evans, 
Newton Abbot, Devon, has been appointed shift envineer to the 
Battersea undertaking at a salary of £104 per year. Mr. A. W. 
DousBRILL, Battersea, has been appointed commercial assistant at 
a salary of £2 а week and commission. There were 85 applications 
for the former appointment and 71 for the latter. Mr. S. CLARKE 
was ia impe mains assistant, and Mr. Н. W. Hearty draughtsman, 
at salaries of £104 and £90 respectively; they have been tem- 
porarily engaged for two years past. 

Mr. W. Н. TaxLok, on leaving to take up his appointment as 
station superintendent at the Walthamstow Electricity Works, was 
presented by the Ilford Electricity Works' staff with a silver 
cigarette case. The presentation was made by the chief electrical 
engineer, Mr. Arthur H. Shaw, on the 20th inst. 

Mr. Н. WaRNd's engagement as electrical engineer to the 
Todmorden Corporation was to terminate yesterday (26th inst.), 
and all personal communications should be addressed to him at 26, 
Park Road, Todmorden. | 

Mr. F. R. Ввіраьв, assistant borough electrical engineer at 
Southampton, has resigned, he having secured an appointment. at 
Buenos Ayres. 

Mr. R. Birkett, аі the request of the Southend-on-Sea T. C., has 
withdrawn his resignation as borough electrical engineer. 

Mr. J. A. Lovick, of the Ilford U. D.C. electricity staff, has 
secured an appointment at the Portsmouth municipal electricity 
works. 

Mr. P. E. Rycrort, of Islington, has been appointed chief 
воріпеег-іп-сһагре of the Heston and Isleworth electric light 
undertaking. 


General.—The King has conferred the honour of 
Knighthood upon Dr. W. Н. Perxin, LL. D., F. R. S. The honour 
comes rather appropriately at the present time, seeing that the 
Coal-Tar Colour Jubilee was celebrated yesterday. 

We are asked to state that Mr. G. H. ConRINGHAM, A. M. I. C. E., 
A. M. I. E. E., who formerly represented the Reason Co., is now 
representing Messrs. Venner & Co. | 

Мт. CoriN F. BARRHTr, of Kirkcaldy, has been selected for the 
appointment of draughtsman in the Brighton Corporation elec- 
tricity department. 

Mr. J. W. SPEiGRT, consulting electrical and tramway engineer, 
notifies that owing to increase of business in the North he has 
removed from his London office, and proposes opening offices in 
Manchester. For the present communications should be sent to 
him at The Elms, St. Annes-on-the-Sea. 

Mr. Е. G. BELL has severed his connection with tbe Sterling 
Telephone and Electric Co., in order to start in business as a 
eontractor under the name of the Bell Telephone and Electric Co., 
at Parliament Chambers, Great Smith Street, Westminster. 

Herts С.С. has granted £500 to Mr. URBAN A. SMITH, county 
surveyor, for services rendered in connection with the light rail- 
way at Barnct. 


NEW COMPANIES REGISTERED. 


Dura Manufacturing Co., Ltd. /89,475).—This company was 
registered on July 12th, with a capital of £2,000 in £1 shares, to carry on thc 
business of electric lighting, electrical and mechanical engineers, electricians, 
makers of dynamos, motors and electrical apparatus and fittings, electric and 
other lamps, &c. The first subscribers (each with one share) are:—W. Berry, 
56, Avonmore Road, West Kensington, secretary; H. Godber, 30, Margravine 
Gardens, West Kensington, W., secretary; J. W. Felstead, 42, Mora Road, 
Cricklewood, N. W., clerk ; J. Madden, 29, Sulgrove Road, W., manager: W. Н. 
Cook, Orchard House, Hampton, cashier; A. Robinson, 101, East Hill, Wands- 
worth, gentleman ; and R. Campbell, 19, Barfield Road, Leytonstone, short- 
hand writer. No initial public issue. The number of directors is not to be 
less than two nor more than seven; the subscribers are to appoint the first 

tore. 


зала" — а 
— Шы „= 


142 


THE ELEOTRIOAL REVIEW. 


[Vol. 59. No. 1,496, JULY 27, 1906. 


Cowper-Coles Copper Corporation, Ltd. (89,493).—This 
company was registered on July lth, with a сара] of £1,750 in 1s. shares, to 
acquire from Sherard Cowper-Coles & Co., Ltd., and others the benefit of a 
certain existing invention relating to the electro-deposition of metals and the 
patents relating thereto, atid to adopt agreements (D with Sherard Cowper- 
Coles & Co., Ltd., and (2) with C. K. Milbourne. The first subscribers (each 
with one share) are: - M. Kelleher, 87, Ferme Park Road, Stroud Green, N., 
managing clerk: W. T. Pembroke, 664, Lower Kennington Lane, S. E., estate 
agent: W. Jacob, 23, Raul Road, Rye Lane, Peckham, Б.К, clerk; A. 
Broughton, 63, St. Agnes Place, Kennington Park, S. H., clerk; J. Coleman, 48, 
Thornhill Square, N., clerk; J. D. Harrington, 50, Luzard Road, Peckham, 
S8. E., clerk; and G. T. Hedgecock, 1, Honor Oak Park, Forest Hill, S. E., clerk. 
No initial publie issue. The number of directors is not to be less than tive or 
more than nine; the first are V. W. Yorke, С. E. Allan, Sherard O. Cowper- 
Coles, C. K. Milbourne and R. Steel; qualification, £10; remuneration as 
fixed by the company. Registered office, 82, Victoria Street, S. W. 


Orient Electric Power Syndicate, Ltd. (89,446).—This com- 
pany was registered on July 10th, with a capital of £5,000 in £1 shares, to carry 
on in India and elsewhere the business of electric power and light suppliers, 
electricians, electrical, metallurgical, mechanical and chemical engineers, Manus 
facturers of electrical apparatus, Ke., And to adopt an agreement with Killick, 
Nixon & Co. апа John Fleming & Co. The first subseribers (each with one 
share) are: — F. A. Н. Walker, Belmont Avenue, Wickford, Essex, secretary ; 
A. Boughton, 51, Cumberland Street, South Belgravia, S. W., clerk; J. M. T. 
Homie, W, Cicada Road, Wandsworth, S. W., electrical engineer; T. Wilson, 
10, Eastcheap, E. C., East India merchant and engineer; G. E. Bird, 62, Angell 
Road, Brixton, S. W., clerk; A. S. Chetwood, 7, St. Helens Place, EC. solicitor ; 
and F. M, Flower. 29, Great St. Helens, F.C., merchant. No initial publie 
issue. The number of directors is not to be less than three nor more than sin; 
the first are R. W. Hogarth, 50, Parliament Chambers, S. W., T. Wilson; 
L. R. W. Forrest, 20, Great St. Helens, E. C., Sir Ernest Cable, 6, Cadogan 
Gardens, S.W., and J. F. Albright, Uplands, Hook Heath, Woking; quuliti- 
cation, 10 shares; remuneration, 25 guineas each per annum (chairman 
50 guineas), and З guineas each per meeting attended (chairman 5 guineas). 
Registered office, Parliament Chambers, Great Smith Street, Westminster. 


Electrical Industries Development Co., Ltd. (89,461).—This 
company was registered on July J1th, with a capital of £25,000 in £1 shares 
(20,000 preference), to carry onin the United Kingdom and elsewhere, the busi- 
ness of suppliers of electricity for licht, power and traction, electricinns, manu- 
facturers of wires, cables, lines, accumulators, lamps and appliances, Ke. The tirst 
subscribers (cach with one share are: F. G. Kerly, 14, Great Winchester Street, 
E.C., solicitor; H. T. Loring, 17, Thistlethwaite Road, Clapton, N. L.., law student; 
G. H. Allen, Shirley Cottage, Gordon Road, South Woodford, N. H., clerk; 
W. E. Emery, 6, Queen Elizabeth's Walk, Stoke Newington, N., clerk; F. E. 
Hankey, 73, Melford Rond, Leytonstone, clerk; A. G. Philip, 3, Oakley 
Gardens, Hornsey, N., clerk; and A. W. Kerly, 14, Great Winchester Street, 
E.. C., solicitor. No initial publie issue. The number of directors is not to 
be less than two or more than seven; the subseribers are to appoint the first ; 
qualification, £50; remuneration, £50 each per annum. Registered office, 81, 
Walbrook, E.C. 


Caracas Construction Co., Ltd. (59,57). —Тһів company was 
registered on July 20th, with a capital of £17,000 in £10 shares, to adopt an 
agreement (1) with the Caracas Electric Tramways Co., Ltd., (2) and (3) with 
the United Electric Tramways Co. of Caracas, Ltd., and (b with J. G. White 
and Co., Ltd., and to carry on the business of tramway, railway, omnibus, 
motor and van constructors and proprietors, carriers, electricians, electrical 
and general engineers, &c. The first subscribers (each with one share) are :— 
J. 8. Austen, Dashwood House, E.C., managing director: J. E. Gunvon, North 
Cray, Kent, seerctary; 5. A. Lewis, Homeglade, Park Road, Forest Hill, clerk ; 
F. H. Burr. 9, Trinity Avenue, Westclitfe-on-Sea, secretary; V. W. Turner, 13, 
Hazlemere Road, Peckham Grove, S. E., clerk: W. J. Eldridge, 166, Friern 
Road, East Dulwich, clerk : and R. Collins, 25, Davis Road, Acton Vale, W., 
clerk, No initial public issue. The number of directors is not to be less than 
three or more than seven; the subscribers are to appoint the first; qualifica- 
tion, one share (solely or jointly); remuneration as fixed by the company, 


Cleveland and Durham Electric Power, Ltd. (59,539).— 
This company was registered on July 18th, with a capital of £1,000,000 in 
£5shares (70,000 5 per cent. cumulative preferenee, with priority as to capital, 
70.000 6 per cent. participating ordinary, entitled to à moiety of profits after 
such 6 per cent., and with priority as to capital over deferred shares, and 
60,000 deferred), to acquire over 99 per cent. of the shares in the Cleveland and 
Durham County Electrie Power Co. (Parliamentary Сол and the majority of 
the shares in the Northern Counties Electricity Supply Con Ltd., to develop 
the supply of electric power in Cleveland and the County of Durham, and in 
certain distriets in Northumberland, on lines similar to those adopted by the 
Newcastle-upon-Tyne Eleetrie Supply Co., Ltd., and the County of Durhain 
Eleetrie Power Supply Co. on ‘Tyneside, and to carry on the business of 
generators, transmitters, distributors or suppliers of electrical or other 
епегыу, Фе. The first subscribers (each with one share are: J. H. Armstrong, 
St. Nicholas Chambers, Neweastle-on-Tyne, chartered accountant: M. L. Bell, 
Rounton Grange, Northallerton, Yorks., ironinaster: €. Emmott, Thorpe 
Hall, Darlington, gentleman: J. Faleoner, 52, Castle Street, Edinburgh ; 
the Hon. Robert James, St. Nicholas, Richmond, Yorks., gentleman: 
Sir John D. Milburn, Bart, Acklington, Northumberland: and A. G. Gridley, 
Moortields, Fenham, Neweastle-on-Tyne, eleetrieal engineer, Minimum cash 
subscription us fixed by articles, seven shares; as stated in the prospectus 
£500,000, The number of directors is not to be less than three or more than 
nine; the first nre J. H. Armstrong, M. |. Bell, €. Eninott, J. Falconer, the 
Hon. Robert James and Sir John D. Milburn, Ваш: qualitiention, £500; 
remuneration, £600 per annum divisible; registered office, Royal Exchange 
Buildings, Neweastle-on-Tyne, 


London Sherardising Co., Ltd. (89,533).— This company was 
registered on July 17th, with a capital of £20,000 in £l shares, to acquire an 
exclusive licence to use and exercise certain processes for depositing metals on 
metals known as the Sherardising and analogous processes," to adopt agree. 
ments (1) with P. Dawson and (2) with the Sherardising Syndicate, Ltd., and to 
carry on the business of galvanisers, zine workers, steel and ironmasters, 
founders, tinplate workers, smelters, manufacturers and blenders of alloys, «с. 
The first subscribers (each with one share) ire: P'. Dawson, 6, Great Win- 
chester Street, E. C., secretary; W. J. Newall, 6, Mortlake Road, Kew, mining 
engincer; J. Burn- Murdoch, 61, Nightingale Road, Harlesden, N.W., engineer; 
C. E. Rouse, Suncroft, Pollard Road, Mitcham, Surrey, civil engineer; W. W. 
Underwood, 6, Great Winchester Street, E. C., gentleman: R. J. P. Dawson, 31, 
Priory Road Bedford Park, W., gentleman; and С. E. Wilkey, 6, Great Winchester 
Street, E.. (“., secretary. No initial publie issue; the number of directors is not 
to be less than three or more than five: subject to second avreement the sub- 
seribers are to appoint the first directors; qualification except first directors), 
£100: remuneration, £50 each per annum and 10 per cent. of the profits re- 
maining after 10 per cent. dividend is paid, divisible, 


Nottingham Gas and Electrie Fittings Co., Ltd. (89.587).— 
This company was registered on July 20th. with a capital of £1,000 in £1 shares, 
to adopt an agreement with W. W. Favell and J. К. Watts for the acquisition 
of the businesses lately carried on in Nottingham by the said W. W. Бауер as 
“8. Haynes & Co," nnd the “Nottingham Gas and Electrical Stores," and 
by the said J. Jj. Watts as "Watts? Incandescent Dept.“ The first sub- 
scribers (each with oue share) are:-- W. W. Favell, 23, Rood Lane, E. C.: A. E. 
Favell, 392, Lenton Boulevard, Nottingham, merchant; T. J. Clements, 
Medeswell, Stanley Road, Woodford, gentleman; J. E. Watts, 48, Goose Gate, 
Nottingham, incandescent fittings merchant: A. Smith, 107, Exchange Rond, 
West Bridgford, Nottingham, electrical engineer; J. B. Templeman, 39, Church 
Drive, Carrington, Nottingham, eashier and book-keeper; and A. Hatehell, 231, 
Woodborough Road, Nottingham, farmer, &. No initial publie issue, 
Registered without articles of association. The first are W. W. Favell, A. E. 
Favelland J. E. Watts. Registered office, 17, Dilks Yard, Long Row West, 
Nottingham, Е i 


Holland House Electrical Co., Ltd. (6,246).—This company 
was registered in Edinburgh on July 13th, with a capital of £6,000 in £3 
shares, to acquire the business of the Holland House Electrica] Manufactaring 
Co., L.td., and to carry on the business of manufacturers of and dealers in 
electricity, gas and oil, cast and wrought metal work, machinery, Ac. The first 
subscribers (cach with one share) are:—J. Fleming, 136, Glebe Street, 
Glasgow, Chartered accountant; R. Paterson, 105, West George Street, 
Glasgow, chartered accountant ; H. Watson, 9, Holland Place, Glasgow, clec- 
trician ; J. McFarlane, 9, Holland Place, Glasgow, electrician; R. H. Robertson, 
9, Holland Place, Glasgow, clerk; R. G. Paterson, 105, Wert George Street. 
Glaszow, clerk: and G, G. Paton, 241, St. Vincent Street, Glasgow, solicitor. 
The present directors of the old company are the first directors of this com- 
pany; qualitication, £30. Registered office: 9, Holland Place, Glasgow. 


Victor Are Lamp Co., Ltd. (89,571).— This company was 
registered on July th, with a capital of £3,000 in £1 shares, to acquire the 
patents granted to V. W. Riley and Н, W. Rowing in an invention for an 
improvement in connection with electric are lamps, and to carry on the 
business of are lamp manufacturers, electrical and general engineers, &c. The 
first subscribers (cach with one share) are:—R. P. Sims, Le Chateau, Seward- 
stone, Bury, Essex, engineer; E. J. Stevenson, East Dene, Buckleigh Road, 
Streatham, S. W., engineer; A. С. 6. Smith, 319, Trinity Road, Wandsworth, 
R. W., gentleman; H. Noakes, 16 and 17, Devonshire Square, E.. C., engineer ; 
V. W. Riley, 7, St. George Street, L., engineer: Н. W. Rowing, 7, St. George 
Street, E., engineer: and F. Stevenson, 15, Buckleigh Road, Streatham, S. W., 
engineer. No initial public issue. The number of directors is not to be less 
than two or more than six: the first are R. P. Sims, E. J. Stevenson, A. C. G. 
Binith, H. Noakes, V. W. Riley and H. W. Rowing. Registered office, Terminus 
Chumbers, 6, Holborn Viaduct, E.C. 


CITY NOTES. 


Central London Railway Co. 


Тик report for the last half-year states that the amount expended 
on capital account has been £14,270. Receipts from all sources of 
revenue amount to £180,225, a decrease of £5,650, and working 
expenses to £04,048, a decrease of £1,626, leaving a balance of 
£86,177 to be carried to net revenue account. The passengers 
carried numbered 22,336,489, a decrease of 700,946. The adoption 
by the other underground railways of electric traction, aud the 
introduction of motor-omnibuses on the Oxford Street route, have 
somewhat affected the company's traffic, but the diminution in 
receipts is comparatively small. The average receipts per pas- 
senver for the half-year have been 1:86d., the same as in the half- 
ended June 30th, 1805. After providing for interest on debenture 
stock and other payments, the net revenue account shows a balance 
of 492.257, including £25,393 brought forward from last half-year. 
The directors recommend a dividend on the undivided ordinary 
stock at the rate of 4 per cent. per annum, and on the preferred 
ordinary stock at the rate of 4 per cent. per annum. Reserving 
£10,884, proportion of dividend applicable to the deferred stock, 
which is not payable until the result of the year’s working has 
been ascertained, there remains a balance of £32,257 to be carried 
forward. The quinquennial re-assessment has increased the 
valuation for rating purposes, во that the amount paid by the com- 
pany in rates and taxes during (the half-ycar amounted to no less 
than 183 per cent. of the net revenue. 


Direct United States Cable Co., Ltd. 


THE fifty-cighth ordinary general meeting of the above company 
was held on Tuesday at Winchester House, E.C., under the 
chairmanship of Mr. E. M. Underdown, K.C. 

The CHAIRMAN, in moving the adoption of the report, said he 
thought they would agree with him that the excellent expectations 
which they had formed of the position and working of the com- 
pany had abundantly established, and that they could now cou- 
gratulate themselves upon three or four topics which were 
extremelv satisfactory. In the first place, business had been very 
active as between this country and the United States, which was 
generally a pretty good index that business was good throughout 
the world. They were in most excellent relations with their allies 
and with the organisation in the United States. Their cables 
were in perfect order, which was a very important matter, and 
they could all admit that their financial position was a very 
strong one, arising as it did from the prudent use of their 
resources for a good many years. The half-year’s revenue 
after deducting out-payments, amounted to £56,265, and the 
working and other expenses, including income-tax, but exclusive of 
the cost of cable maintenance, absorbed £23,924, leaving a balance 
of £32,341 as net profit which, with the £5,848 brought forward 
from the previous half-year, made a fotal of £38,189. This had 
been appropriated as follows:—An interim dividend of 4s. per 
share was paid on March 3rd, and took £12,142; they proposed a 
final dividend of 4s. per share and a bonus of 2s. Gd. per share up 
to June 30th, which would require £19,731; and they proposed to 
carry forward £6,316. He would like to mention that their carry 
forward was not limited to that, because, although they stated that 
when they arrived at the very satisfactory figure of £500,000 as 
reserve fund they should cease to add to that. fund in the ordinary 
way, yet, in point of fact, they had £4,000 over the.£500,000, and the 
result was that really they had a carry forward of something 
like £11,000, which he thought they would agree was very ample 
provision iu that respect. For the first time for many years they 
were making no transfer from the revenue to reserve fund, which 
was in accordance with what he said the last time he addressed them. 
He told them that having reached £500,000, they could with 
prudence and justice give the shareholders the advantage of the 
whole of the net protit, and that had been carried out by giving the 
shareholders a bonus of 2s, 6d. per share. The revenue had shown 
considerable improvement during the half-ycar, аз compared with 
the corresponding period of 1905—the increase amounting to 
£6,795, or nearly 14 per cent., due to the expansion of Atlantio 
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cable business generally. During the present half-year from 
July Ist, they had shown an increase of 11 per cent. over the 
corresponding period of last year. The working expenses at 
London, and at the stations on the whole, having regard 
to the increased business of the company, compared not un- 
favourably with those in the last account. The other items in 
the account were of & more or less fixed charactor, but, with 
regard to the item of income tax, which bad been for some time 
entered in the accounts as subject to adjustment, they would be 
glad to know that the company’s appeal to the Government had 
becu settled in what they considered a very satisfactory manner. 
They had secured an appreciable reduction in their assessments, 
The result of this would appear in tneir future accounts. Their 
reserve fund had been credited with interest, &c., and after £7,143 
bad been deducted for cost of maintenance, it stood in the accounts 
at £504,184. A summary of the results of the whole year’s 
working showed the receipts to be £112,618, and after the deduc- 
tion of £47,223 for expenses, there was a balance of £65,395. 
They һаа paid in dividends £51,605, placed to reserve £10,000, 
and had an increased balance in hand, as compared with 1905, of 
43.791. 

Sir James PENDER seconded the motion, and the report was 
adopted, 


— —— — — —— ——— 


Electric Supply Corporation, Ltd. 


Tur fourth annual general Jmecting of the above company was 
held at Salisbury House on Wednesday, Mr. C. F. Tufnell (chair- 
man) presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
no doubt it would be considered a satisfactory onc, recording as it 
did steady progress in the number of consumers and lighta installed 
in every town in which the company's operations had commenced. 
It must not be forgotten that with the sole exception of the 
Chelmsford undertaking, the business of electricity supply had only 
recently commenced ; indeed, in the cases of St. Andrews and Ex- 
mouth, the permanent supply was only started during the past 
Fear. At Hitchin and Dumbarton, a temporary supply only 
had been made, tbe permanent machinery not being yet in a 
sufficiently advanced state to take the place of that temporarily 
installed. In these circumstances, it could not be expected that 
the accounts would show much profit, particularly as it 
invariably required some years before an electric supply 
undertaking could advance to the profit-carning stage. 


Reference was made last year to the case of the Chelmsford under- 


taking. This and the Totnes supply were worked as separate 
companies, and although the net result of the Chelmsford business 
amounted to nearly £4,000, the accounts of the parent company 
only benefited to the extent of some £2,000, the actual amount of 
the dividend received. It bad been considered desirable that the 
resulta of all the undertakings owned or controlled by the company 
should be pooled, and the board proposed that in a private Bill 
to be submitted to Parliament next year. Provision should be 
made for transferring all the undertakings, including those of 
Cheimsford and Totnes to the company. The business in each of 
the towns would have to be worked separately under the respective 
provisional orders, but the whole of the net results, whether profit 
or loss, would be brought into the accounts of the company, a 
course wbich would make for simplicity and would place the busi- 
ness on à proper and satisfactory footing. "The passing of the Bill 
жаз practically the only way of effecting the transfers to their 
company, and when this was accomplished the company would be 
properly established with full statutory powers in each district, 
whereas at the present moment some of these powers were in the 
name of Messrs. Crompton & Co. and some in the names of the 
local authorities, a state of affairs which should be terminated as 
soun as possible. The course proposed had been adopted after 
consultation with the Board of Trade. It was mentioned last year 
that an arrangement had been made with a responsible company 
for guaranteeing the earnings of the company during what might 
be called the “lean” years—that was during the period estimated 
at four vears, in which the business was growing into a profit- 
earning condition, and after which they would hope to be able to 
run alone, and, after 6 per cerit. had been paid to their 
shareholders, to gradually return the guarantee money re- 
ecived. Under this guarantee they were now  receivine 
tbe first instalment, by means of which they were able 
to declare an interim dividend at the rate of 5 per 
cent. on the paid-up share capital for the six months ending 
June 30th. The-sanction of the shareholders was given last year 
to the promotion of a Bill in Parliament for authority to construct. 
an electric tramway from Clydebank to Dumbarton, and from 
Dumbarton to Balloch on the shores of Loch Lomond. This was 
part of the original scheme, and it was believed would prove a 
valuabie addition to the company’s business. The preamble of the 
Bil! had been approved, and it was hoped the Bill 
would be passed in due course. As regarded the progress since 
{Le date of the closing of the accounts, they would be interested 
to learn that the applications from their new consumers continued 
satiefactory. Dumbarton and Hitchin were now temporarily in- 
valed, and current was being sold in cach town. It was fully 
anticipated that the permanent plant would be ready by 
Septemicr next, in time for the heavy winter load. The 
falieouth installation would also soon be in а revenue-earning 
pation, and the tramways in Dumbarton were now approaching 
completion, and the cars should commence running at the end 
of the year. The operations of the company were assuming large 
dumeusions. The capital expenditure to December 31st last 
amounted to £154,289, and was still rapidly growing, The increase 


during the year 1905 was more than £61,000. The work of con- 
troling such a business with its multiplicity of detail was an 
arduous one both for the directors and staff, and he would like to 
testify to the zeal displaved by Mr. Scott Moncrictf, the general 
manaver, and Mr. F. R. Reeves, the secretary, in the labours 
devolving upon them. The principle of combining a number of 
businesses under one management was undoubtedly a sound one. 
The costs of management were thereby distributed over a large 
area, and they looked forward with confidence to a successful 
future. 

Col. Woop seconded the motion, and the report was adopted 
without discussion. 


Thomas Parker, Ltd. 


Tue directors in submitting the accounts for the year ending 
April 30th, regret having to report that the competition and con- 
tinued low prices, combined with the large increases in the prices 
of raw material, have adversely affected the results of the year's 
working. After deducting general charges, maintenance and 
interest on debentures, there remains ап adverse balance, which it 
is proposed to meet by transferring £5,000 from the reserve fund, 
canrying forward £289 to next year's accounts. The orders for the 
last six months of the year show an improvement which the 
directors are glad to report still coutinues, and the total orders 
received for the year ending April, 1906, are in excess of those for,the 
previous 12 months. The number of men employed fell during the 
year to about half that of three years avo, butall departments have 
been kept on full time, and in several shops overtime has had to be 
resorted to, and the number of hands is now increasing again. 
Before the beginning of the year the management were led to the 
opinion that a radical change in the type and design of continuous- 
current machinery was imminent, and it was decided to break 
away from the then universal practice and prepare for the new 
development. Their patent “С” type dynamos and motors were“ 
put on the market, and auxiliary poles were fitted on all machines. 
The first “C "type machine was invoiced in June last year, and the 
orders and output for this type had rapidly grown, until this was 
now their standard design. The auxiliary pole was now being 
taken up by most of their competitors, both at home and abroad, 
which justified the foresight which led them to adopt it for the 
modern ordinary dynamo. "These changes bad greatly reduced thc 
cost of production, as even at the present low prices reasonable 
profits were secured on standard machines, but it had been im- 
possible to make these drastic changes to patternsand designs with- 
out a considerable reduction in the output of the shops, which 
further accounted for the deficiency. As there was every indication 
that designs were now becoming stable again, the output of the 
“С” type should continue to increase rapidly. The directors had 
lost no opportunity of enlarging the scope of the business, and had 
acquired the rights for certain new patents which they believed 
would be the means of increasing the output of the works largely in 
the near future. 


— — — — 


City and South London Railway Co. 


Tue directors’ report for the half-year ending June 30th, 1906, 
to be submitted at the meeting next Tuesday, states that the 
receipts from all sources amounted to £77,395, and the cost of 
working was £34,781, leaving a profit of £42,614. Inclusive of the 
balance brought forward from December 31st last, the net revenue 
account shows an aggregate total of £45,712. After making pro- 
vision for the debenture stock interest, and the transfer to the 
renewal fund of £1,500, a balance remains available for dividend 
of £32,987. Out of this sum the directors recommend that the 
full dividend of 5 per cent. per annum be paid on the pre- 
ference stocks, 1891, 1806 and 1901, and that a dividend at the rate 
of 2] per cent. per annum be paid upon the consolidated ordinary 
stock for the half-year, leaving a balance of £1,871 to be carried 
forward. 

The following table shows the number of passengers, exclusive of 
season ticket holders, carried during the last three years, and 
dividends paid in cach half-year :— 


| Number of | | о 
passengers | Receipts | pt 15 
Half. year. ‘(exclusive of | (including P 
MN у; б 1 JAN annitin on 
; season ticket season tickets), ordinary 
| holders). Stk. 
December 31st, 1963 .. ^u s | 8.711.062 472.2 3 6 2 
June 30th, 1904 .. 26 és Ж 9,226 OST. 76,547 1411 24 
December 31st, 1004. .. 2 un 8,101,516 70,705 10 11 1; 
June 30th, 1905 .. кз 8,662,588 71.02 7 к 2 
December 31st, 1905 8.07. 1 | 70,103 14 4 l; 
June th, 1906.. 9,045,120 72,454 3 11 | 21 


Total since the opening of the line.. | 161,024,304 41, 2,970 18 11 


The directors record an increase in the receipts enabling them 
to recommend a dividend at the rate of 21 per cent. per annum, 
against 2 per cent. for the corresponding period last year. They 
are satisfied with the progress made by the contractors on the 
extension to Euston. Notwithstanding the ditliculties encountered, 
the tunnelling is rapidly nearing completion. The arrangements 
for providing the clectric equipment of the extension, and the new 
rolling stock, are in progress. The short subway communication 


between the Elephant aud Castle Station platforms and those of 


the Baker Street and Waterloo Railway is completed, and eatis- 
factory arrangements for through bookings between the two com- 
panies have been arrived at. The opening of this valuable 
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connection may be expected to take place in August. Passengers 
will be thereby enabled to travel direct from Clapham Common 
and their other South London stations to Waterloo station, Embank- 
ment (for the District Railway), Trafalgar Square (for the South 
Eastern Terminus, Charing Cross), Piccadilly Circus, Oxford Circus, 
Regent’s Park (for Zoological Gardens), and Baker Street (for 
Lord's Cricket Ground) and the St. John's Wood line of ihe 
Metropolitan Railway. From the stations at Angel, City Road, 
Old Street, Moorgate Street, the Bank, and London Bridge, the 
quickest railway route to many of those places in the West End 
will be by this company’s line, and that of the Baker Street and 
Waterloo Co. In order to cope with the increased traffic which it. 
is anticipated will follow the opening of the Euston extension and 
the Baker Street and Waterloo line, and to provide accommodation 
for the new rolling stock, a contract has been entered into for the 
construction of additional sidings at Stockwell, and the work is 
proceeding. Duriny the past half-year the balance of the 1901 5 
per cent. preference stock has been placed, and provision for the 
capital necessary for the completion of the Euston extension and 
the Stockwell sidings is receiving the careful consideration of the 
board. It is not contemplated that any portion of these new 
issues shall become a charge against revenue until after the exten- 
sion is opened. 

Messrs. Baker, Mott and Hay report that very satisfactory progress 
has now been made with the works in connection with the Euston 
extension. The whole of the tunnelling, including that for the 
stations and cross-over roads, is complete, with the exception of 
330 yds. of main line tunnel between Euston and St. Pancras, and 
St. Pancras and Weston Street. This will be finished early in 
August: 


Electric Construction Co., Ltd. 


THE annual general meeting was held on Thursday last week at 
: Winchester House, Mr. J. W. Barclay presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the accounts showed £6,045 of profits available for dividend, after 
maintaining works and plant, and providing £5,000 for depreciation, 
and the directors recommended the payment of a dividend on the 
preference shares, which would absorb £4,395, and a balance of £1,651 
would be carried forward. This disappointing outcome of the 
years business was due to causes beyond the control of either the 
directors or the management. Last year he told them that the 
competition among manufacturers of clectrical machinery had been 
intense, and still continued, but that there were more orders about, 
which he hoped would lead to better prices and profits. Their 
business had increased, but unfortunately there had been no 
increase of prices or profits, and although they had done their best. 
towards economy in production combined with efficiency, the 
margin of profit secured was not sufficient to pay a dividend on the 
ordinary shares. They refused to reduce prices until forced to do 
so by emptying workshops, and they had endcavoured to advance 
prices as called for by the higher cost of raw materials, but their 
efforts had been in vain. "They were not alone in this unfortunate 
position, for a survey of the annual accounts of others engaged in 
the same business disclosed an absence of profits which must be no 
less disappointing to them than it had been in their own case. 
This discouraging result did not arise from any falling off in the 
demand for electrical plant or from foreign competition, but was 
caused solely by the excessive expansion in this country of factories 
for the manufacture of electrical plant. Some three or four years 
ago great preparations were made for increasing the supply of 
electrical machinery, for which it was foreseen a great demand 
would arise, and although the expectation had bcen to some extent 
j tstified, the demand bad not come in sufficient volume to provide 
employment for all the factories. The strugyle among the new 
or extended works to fill their workshops had been so keen that 
prices for electric installations had been reduced to the point of 
no profits, and this they would fully realise when he informed them 
that the price of electrical machinery had in the last three years 
been reduced by more than one-third, and that in spite of a con- 
siderable advance in the price of raw materials during the last 12 
months. The cause of the unprofitable result of their business was, 
therefore, clear enough, and no doubt they would like to know how 
long the present state of matters was to go on. He wished he could 
tell them. The demand for electrical plant would, no doubt, grow, 
but he could not entertain a hope of better protits until competition 
was reduced. The plain fact was, there were too many of them 
for the work to be done, and they could easily see that 
the future was a question of the survival of the fittest. 
In this point of view he thought they were as favourably 
equipped for a struggle as any of their competitors, and 
their directors and officers must, undiscouraged, continue their 
efforts towards greater economy in production and increased 
efficiency, so as to maintain the high position the company had 
hitherto held in the manufacture of clectrical plant. Ав to the 
financial position, last year they had on the debit side of the 
balance-sheet a loan of £7,500. "That was repaid, and this year they 
had no loan. They would have observed a falling off in the return 
from shares in other companies. This was due to a reduction in 
the dividend of the Madras Tramways Co., caused by a falling off 
of the receipts in consequence of a bad monsoon last year and an 
outbreak of plague in the city of Madras. "The iaterest on the out- 
lay in the construction of the extensions had been cbarged to 
revenue account, although as yet there had been practically no 
return for this expenditure. He was, however, pleased to inform 
them that since the beginning of June, when a part of the extensions 
was opened for traffic, the increased receipts were very encouraging, 
and gave good ground for anticipating a satisfactory return from 


this property, not only ultimately, but in the not distant 
future. The Electrical Power Storage Company, Limited, 
continued to do very well, for, notwithstanding the depression 
and severe competition that had prevailed during the year, 
its previous dividend of 6 per cent. was maintained. As he 
mentioned last year, they bad intended to offer a part of their 
large holding in the company to shareholders, not because they 
were dissatistied with the return, but because they could do with 
part of the money in their own immediate business; but tho 
feeling in the financial world against everything electric had been 
во strony, without, ак he thought, adequate justification, that they 
did not think it expedient to offer the shares. He believed a 
reaction was not far distant, for nothing that had happened seemed 
to justify the recent distrust, and, when confidence did return, they 
intended to offer a part of their large holding in that company at a 
price which they believed would yield a good and permanent 
return to investors. 

The motion was seconded by Mr. J. IRVING COURTENAY. 

Mr. Rickman, a sharcholder, remarked that for so small a profit 
the directors’ fees seemed rather high. He did not wish to say 
anything against the present board, but he thought that there was 
a nced for fresh blood to be introduced. 

Mr. Hancock, another shareholder, in criticising the board, re- 
marked that he had seen one of the directors’ names on the pro- 
spectus of the Electrobus Co., aud he considered it was most 
unfortunate. He, too, advocated the addition of younger men to 
the board, and thought that in that way they might be able to 
meet the competition of other companies. 

The CHAIRMAN, replying to these and other remarks, said that 
for his part he would be very glad to give up his place on the 
board in favour of someone else. It would relieve him of much 
worry aud responsibility. The Americans had come across and 
were роіос to do wonderful things, but so far they had not paid a 
dividend. If the shareholders could find a man who would be 
willing to come on to the board and work for a year or two for 
nothing, be was sure that his co-directors would welcome him. 
As to the Electrobus Co., it bad nothing whatever to do with that. 
company. 

The report was adopted, and the retiring directors re-elected. 


Edmundson's Electricity Corporation. Ltd. 


Tue ninth ordinary general meeting of the shareholders of this 
company was held on Monday at the Westminster Palace Hotel, 
Mr. HENRY WOLFENDEN, chairman and managing director, in the 
chair. 

In proposing the adoption of the report, the CHAIRMAN explained 
that the reason he was in the chair was because in October last Mr. 
F. E. Gripper, feeling the strain of the chairmanship too great, 
tendered his resignation. The resignation was accepted with regret, 
and he (Mr. Wolfenden) was elected to the position. It was 
unfortunate that on the occasion of his first appearance as chairman 
it fell to his lot to propose a reduced dividend on the ordinary 
shares, but he did not think that any alarm need be felt at that 
reduction. Of course 16 was unpleasant, but the reason for it at the 
present time was obvious. The net trading profit for the year was 
£27,709, as against £38,618 in the preceding year —a falling off of 
£10,902, and that contrasted with £12,000, the sum by which the 
dividend was reduced. The reason for the decrease in the trading 
profit was that less capital had been spent during the year on 
installation or promotion accouat; the reduction of expenditure 
under that head being £150,517 as compared with the prec.ding 
year. A further diminution of expenditure under that head 
would be shown this year, and thereby their financial position 
would be strengthened. On the other hand, interest and dividends 
receivable from their investments had increased by £2,078 only. 
The shareholders migbt naturally ask how it came about 
that with increased investments of £132,509, and in addition 
with the trausfer from the bnon-dividend earning to the 
dividend earning stage of about £39,000 of their investments, 
во small an increase in dividends was shown. There were 
various explanations for that. In the first place, whatever 
might be the state of trade now, it was not brilliant during 
the early part of the financial year, with the result that users 
of current practised every economy, and that was continued 
more or less throughout the year. He thought that they now saw 
evidences of an improvement in the condition of affairs. Another 
explanation was that acting upon optimistic views their expert ad- 
visers might have recommended an outlay in the past somewhat in 
excess of what had so far proved necessary to meet the requirements of 
the case, but they hoped that that would largely correct itself in 
cours3 of time. Whilst their stations which were at work generally 
Bhowed progressive results for the year, one of them —Guernsey—had 
retrograded to the extent of about £500 of income, notwithstanding 
that about £2,000 or £3,000 additional capital had been expended. 
Hamilton also, which was one of the local authority's undertakings, 
had retrograded by some £700 compared with the previous year. On 
the other hand, £25,000 had been invested in the Inverness under- 
taking, and was included in the divideud-earning class this year 
because it formed part of the North of Scotland capital which waa 
already earning a dividend, although, as a matter of fact, Inverness 
scarcely contributed any profit to the parent undertaking owing to the 
fact that it only commenced to generate in May, 1905. In like manner 
the Scarborough investment showed an increase of nearly £12,000, 
and, unfortunately, that only produced an increase in income of 
£198. Of their total investments of £1,413,101, £398,474 had not 
yet reached a dividend-earning stage, which was made up mainly of 
their holdings in the following companies :—Alderley and Wilmslow 
Electric Supply Co., Ltd.; Isle of Wight Electric Light and Power 
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Co, Ltd.; Lancashire Power Conztruction Co., Ltd.; Ramsgate 
and District Electric Supply Co., Ltd., and the Urban Electric 
Sapply Co., Ltd. It was important to remember that every 1 per 
cent. which the total amount might yield in the future was equiva- 
lent to close upon 1 per cent. of their ordinary share capital. They 
bad considerable hopes for the future of those companies. The 
Lancashire Power Co. took powerto supply consumers with current, 
but owing to the limitations imposed by the original Act practical 
difficulties were placed in the way of their approaching consumers 
direct. Those difficulties had now been overcome, as the Power Co. 
had promoted a Bill to that end this session, which Bill was now 
ошу awaiting the Royal assent. The local authorities had ex- 
pressed their willingness and even their anxiety to make arrange- 
ments with the Power Со., and they were taking active steps to 
posh the business. It must, however, be borne in mind that a 
power company required a certain period of time to acquire its 
customers. Ав to Ramegate, that company only commenced supply- 
inp customers in October, 1905, во that the year did not derive any 
profit from tbat station, but at the end of June, 1906, they had the 
equivalent of 8,951 8S-candle-power lamps installed, which he 
thought they would agree was satisfactory progress. 'The Urban 
Cu. was showing a distinct advance, the units sold during the half 
year being about 30 per cent. in excess of those for the correspond- 
ing half of 1905. The whole of the benetit arising from that 
inerease. would be felt by their company, as by agreement they 
guaranteed the dividends of that company up to the end of 1910, 
and under that agreement so far they had had to make up a deficit. 
The Alderley and Isle of Wight companies were making good 
progress, and ought before long to become dividend payers on their 
Shares. The total increase in tbeir investments for the 
year was £132,509, being the difference between £1,413,101 and 
£1,253,789, plus £27,803, the amount of their investments at the 
end of March, 1905, in local authorities' undertakings. The 
principal increases in capital account were Alderley, where they 
had spent about £19,000; and the Lancashire Power, the North of 
Scotland, on account of Inverness, and Ramsgate, were all up. The 
Scarborough tramways was also up on capital account by about 
£10.000, but so far they were receiving a very inadequate return on 
that investment, which be was sorry to say bad proved a very dis- 
appointing one. As to the immediate future the board felt that 
the concern needed rest, and they intended to confine themselves to 
developing their existing undertakings and bringing them to a 
remunerative stage, limiting their capital expenditure as far as 
possible, consistent with the proper carrying on of the business. 
He could not give any binding pledge for the future, but he cculd 
a ure them that the directors of Edmundson’s Co. had no intention 
of raising any additional capital during the current financial year, 
пот did he see any reason why they should do so in the year 
following. He did not wish them to take that statement as 
implying that he saw any further necessity for capital expenditure 
in the future. Of course it was a matter for regret that the dividend 
on the ordinary shares should have been reduced, but the board felt. 
thst the best interests of the company were being served by the 
step they had taken. They were now in a state of transition, and 
their desire was to maintain the company in a sound and strong 
position. Не was not going to prophecy but if, as he hoped, 4 per 
cent. was their low water mark, the shareholders would not have 
been called upon to sustain any great hardship. 
Mr. W. R. DavIES seconded the motion. 
A long discnasion ensued, in which many shareholders took 


Mr. Barber said that a year ago they had a very glowing report, 
and the board held out no expectation that the trading protits were 
going to subside nearly ont of sight. He did not think that the 
shareholders had been sufficiently taken into the confidence of the 
directors, and said he could not understand why, when the interim 
dividend of 24 per cent. was paid, there should have been such 
large selling of shares. It looked as if somebody had got inform- 
ation which was withheld from the ordinary shareholders. 

Mr. FULLER said he thought they were exceedingly indebted to 
the Chairman for what he had done for the company, and it seemed 
to him that they wanted new blood on the board to assist him in 
bis work. As to the Lancashire Power Co., that was known in the 
Nurth as “ Edmundson's folly,” and he expressed grave doubts as 
to its future. No doubt they would get plenty of customers 
everybody could do that if they gave goods away. The Leeds 
Corporation was charging 14d. per unit, whilst the Power Co. was 
going to be satisfied with something less than half that price. He 
suggested that as the directors retired in rotation they should not 
be re-elected, but replaced by new men. 

The CTIATBMAN, in reply, said that as to the Lancashire Power 
scheme he had faith in that concern. The scheme would not ripen 
іп а year, but he believed that eventually there was the making 
of a very fine and profitable business there. As to the shares falling 
in price, all he could say was that not a single director had reduced 
hi- holding, and, as a matter of fact, there had been less transfer of 
sharea last year than usual. Their position with the Urban Co. was 
that they guaranteed the interest on the whole of the capital up to 
1910 апа they took the whole of the profits. So far they had 
inverted £79,000 in the Lancashire Power Co., and a further sum 
had been invested during the current financial year, and he thought 

that a fartber amount would be necessary to bring it to a state of 
completion and prosperity. He should think that before they had 
fni:bed their liability would probably Le not less than £100,000. 

Tha report was then adopted. 

On a resolution being proposed for the re-election of Mr. Walter 
B. Hopkins as a director, Mr. BAnBER moved that the largest 
sh reholder should be elected in his place. 

The CHAIRMAN ruled this out of order, ав no notice had heen 
tiven, and Mr. Hopkins's re-election was agreed to, 


' had been spent on constructing 24,210 stations. 


National Telephone Co., Ltd. 


THE twenty-eighth annual general meeting of the company was 
held on Thursday of last week, at Hamilton House, Victoria 
Embankment, E.C., Mr. George Franklin in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said he 
must claim their indulgence by reason of the fact that he occupied 
the chair for the first time, and his difficulties were none the lesa 
because he was following so able and experienced a man as Sir 
Henry Fowler, whose wisdom and sound advice were always at the 
service of the company. As those present knew, the report that 
day was an interim one; for the first five months of the year, 
they had audited accounts, but for the month of June, the profit 
was an estimated one. On the second page of the report they had 
in a nutshell the whole story which the directors could tell them. 
They had there the income, what it had cost to earn it, and what was 
left. The income for the half-year had gone from £1,086,381 to 
£1,195,685, being an increase of £109,304, as compared with the 
corresponding period last year. That represented an income on 
308,623 stations, of which 24,210 had been added during the half- 
year. Post Office royalties amounted to £113,365, making a total 
of £2,130,000 paid to the Post Office, for which they had received 
absolutely no service at all. The net income was £1,082,320, as 
against £985,791; an increase of £96,529. They had to deduct 
working expenses amounting to £696,193, or (06432 per 
cent. of the net income, an increase of 468,878. Share- 
holders might ask how it was that the working expenses 
were increasing in a greater ratio than the income did. The 
answer was that during the past two years the board had 
had to adopt cheaper rates of tariff, both in London and in pro- 
vincial towns—he meant the message rates—and the result had 
been to bring down somewhat the revenue per line, although the 
percentage remained the same. Under expenses they had an in- 
crease of £11,483 for rent of premises, rates and taxes. The 
increase had been due to two things, first, the increase in local 
rates, and secondly, insurance. In insurance, owing to change 
of circumstances, they had had to pay £5,000 more for 
premiums. During the last few years the board had adopted 
the policy of taking a portion of the fire risks themselves, and 
already they had built up an insurance fund of £25,000, the 


property of the shareholders, which was at their disposal. The 


maintenance and-renewal of wires expenses had increased £22,416, 
that item now standing at £228,052. That was due to the policy 
of the board in renewing from time to time all wastage of plani 
out of the revenue, and he hoped the policy would commend itself 
to the shareholders. The net result of the half- -year's working was 
an increased profit of £27,650, and out of that there was absorbed 
by debenture and other interests a sum of £5,359. Preference and 
other dividends would absorb £13,708. They had transferred 
£10,000 to the reserve fund, making a total of £120,000 for the half- 
year, and a balance of £10,858 had been carried forward. "Turning 
to the statement of accounts, the amount previously expended on 
construction of exchanges and private stations was £11,287,194, and 
during the half-year further expenditure amounting to £608,407 
The total 
amount under that head was £11,895,602, which, divided 
over the total number of stations, worked out at a cost 
per station of £30 158, 4d. Some years ago the Postmaster- 
General] adopted the policy of granting licences to muni- 
сре and amongst them one was granted to the Glasgow 
T oration. During the month of June, 12,821 stations were 
ing on the municipal system, and £362, 000 waa spent by the 
Glascow Corporation in constructing those 12,800 stations, which 
worked out at a cost per station of £28 5s. Thus whilst the National 
Co.'s cost for London and provinces amounted to £30 15s. 4d., 
there was the Glasgow Corporation starting with many advantages 
which they did not have, with an expenditure of £25 58. If 
they reduced the sum set aside out of the profits for reserve, the 
eost per station would work out at £25, as compared with the 
Corporation’s £28. They heard with pleasure that the Post Office pro- 
posed to purchase the Glasgow undertaking, as it would put an end 
to the senseless competition, and because it demonstrated the 
opinion that the Government gave proper treatment to their 
licensees, as it was absolutely beyond all reason to suppose this 
Government would mete out differenttreatment to different licensees. 
He would like to refer to their reserve fund. They would add as 
he had mentioned £120,000 that year, and it would then amount 
to £2,065,943. The board regarded the reserve fund as an 
insurance against any ultimate shrinkage in the business of the 
company. Previously to last year they were always uncertain, owing 
to their limited tenure—namely, December 31st, 1911— but although 
that uncertainty had been removed by the agreement confirmed by 
the House of Commons, there still remained considerable uncer- 
tainty as to the price which would be paid. ‘lhe amount might 
have to be determined by arbitration, and in view of that contin- 
gency, they felt it necessary to strengthen their reserve fund 30 as 
to ensure the repayment of the company’s capital. The new 
expenditure which would be incurred during the next 54 years 
would be reproductive, and their future policy would be only to 
gpend money on a class which would be sufficient to earn interest 
and all proper charges. There were two figures that his predecessors 
always gave them, and he supposed they would expect him to do 
the same. "The number of shareholders was 11,107, with an average 
holding of £537, and the debenture holdera numbered 4,392, with 
an average of £824. The growth of the staff was always an 
interesting figure, and the number now stood at 16,709, as against 
14,647 last half-year. 
Mr. SAMUEL Н. Sanps seconded the motion. 
Mr. Lea Ѕмттн congratulated the board on the past year's work- 
ing, and mentioned that he thoroughly approved of the policy of 
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the board in building up a large reserve fund. The remarks of the 
chairman as to not taking up any new business unless it was repro- 
ductive, he (the speaker) thought, would be considered very 
satisfactory by the shareholders. 

Mr. JACKSON criticised the action of the board in building up 
such a large reserve fund, and moved “that the report be not 
adopted," suggesting that possibly the board would see their way 
to paying a higher dividend out of the reserve fund. 

Several other shareholders deprecated the building up of so 
large a rescrve fund, but none of them seconded Mr. Jackson's 
motion. 

The CHAIRMAN, in reply, emphasised the need of building up a 
reserve fund so that, in case of their business shrinking, they would, 
when the time of their tenure ceased, be able to pay back the com- 
pany's eapital. 


General Electric Co., Ltd. 


NMR. G. Вукс presided at the annual meeting held at 71, Queen 
Victoria Street, E.C., last Friday. In moving the adoption of the 
report, he said that the accounts did not ditfer materially from 
those submitted last year, but, unfortunately, the difference, such 
as it was, consisted in a reduction of the profits earned by about 
£3,000. They had written off plant and building account a 
sum equal to the depreciation of last year; they proposed that 
5 per cent. should be paid upon the ordinary shares, but the amount 
carried to reserve suffered to the extent of £3,600. The reserve 
account now stood at the respectable figure of £108,000, or more 
than 50 per cent. of the amount of their debentures. Their income 
from investment was less, and the capital account of investments 
was reduced by about £18,000. They had been able to sell at an 
advantage a block of debentures in an undertaking which they had 
started, and this sale relieved them from finding capital for this 
undertaking. He believed the aggregate of their investments was 
worth a larger amount than the amount in the books. ‘They had 
added £30,000 to the property account during the year. They 
must always be prepared to spend largely on extension of factories ; 
that was the only means of keeping upto date. They had extended 
both Witton and Salford works. They had added a large wing to 
their engineering shops, and had almost doubled their testing and 
power houses, At Salford they had built new instrument works, 
and transferred the whole of their wood-working shops to new 
premises. All these additional works had been equipped with new 
machinery, and he trusted that they would help the output and profits 

of the coming усаг. Their profits had suffered very largely on т 
of the rise in raw materials, iron, copper, lead, tin spelter, plat&- 
num, india-rubber, timber, manganese, mica—almost every raw 
material they used had gone up in price. He attributed this rise 
to the fact that all American and Continental factories were full up 
with orders, and they practically ruled the prices, but these foreign 
factories had the advantage over them that they could and did 
combine, to obtain increased selliug prices, while here in England 
any serious combination could not be effected, and although they 
had to pay more for their raw materials, they had not been able to 
recoup themselves by a corresponding increase of selling prices. 
While profits had suffered, the volume of the company's trade and 
their turnovers had increased, and all their factories had been able to 
work full time. They had to do a good deal more work to earn the 
profit. Their large enterprises at Witton had progressed favour- 
ably. The Witton engineering works had turned out an increasing 
quantity of dynamos and motors, especially for three-phase current. 
The report he could give upon their carbon factory was more 
encouraging this year. They had not reached the dividend-paying 
period yet, but they had been fully occupied at more remunerative 
prices, and this factory had continued to receive the orders and 
support of home, as well as Colonial, Governments, and of many 
municipalities. "They had succeeded in turning out many new kinds 
of carbons such as flame carbons, and these were now of great help in 
keeping the carbon works well employed. In almost all the new 
carbons which they had turned out, they had succeeded in making a 
quality far superior to any of the Continental makes, and some of 
the arc lamps now burning could only burn with their carbons. He 
thought that after so much tribulation and loss, they might be proud of 
their carbon works. Debtors aud stock had increased to over £70,000. 
The additional capital required had been partly provided by the 
directors by re-investing their dividends in ordinary shares. The 
policy of the directors had had oue object 80 far well attained ; that 
was constantly to increase the security of their preferencesharcholders. 
Six years ago, when the company started, the preference shares 
were secured by the existence of ordinary shares to the amount of 
4 250,000; with this year's additions that sum, as increased by addi- 
tional ordinary shares and reserve fund, amounted to over £450,000, 
& circumstance which the preference shareholders should take into 
account when valuing their property. He could not pretend to 
be satisfied with the profits which the company had been able to 
make during the last years. They were purely a manufacturing 
concern with its immense liabilities and risks, and a dividend of 5 
per cent. on the ordinary share capital was not an adequate or 
encouraging return, being merely an interest which could easily be 
obtained on a non-risk aud non-work basis. There was no water 
in their capital account whatsoever. The amount debited on 
account of goodwill was now fully covered by the reserves which 
they bad placed on the other side. Those who knew the inner 
working of the business could testify that they had no dead weight 
—there was not a man in their employ who was not a working 
man. ‘There was not a single machine in their vast factories that 
did not turn and work during 53 hours of the week—there was not 
а space in their warchouses that was not utilised. It could not be 


due to any internal deficiency, to any circumstance over which they 
had direct control that the capital invested did not produce а 
more satisfactory return. There must be some other reasons, 
and one, to his mind, was a most important cause of the 
present inability of their factories, as, indeed, of many other 
concerns in the country, to work at an adequate profit. 
Every one of the articles they manufactured had to be 
sold here, and everywhere in competition with international 
manufacturers. These manufacturers were assisted by their 
Government they were not. The co-operation of industrials and 
their Governments abroad formed a powerful combination which 
they could never hope to tight successfully single-handed. Look 
what such a combination could accomplish. A German Steamship 
Company subventioned by their Government took from us the blue 
ribbon of the Atlantic. The late Government broke through the 
customary attitude of doing nothing, and subventioned the Cunard 
Company. The result was the launching of the Lusitania, which 
would regain for us the inestimable ribbon of the Atlantic. He had 
referred often before to the injustice they suffered from foreign 
tariffs. 'This year again Custom duties had been raised against 
them in Spain, Germany and France. The case of the French 
tariff wasa particularly hard one to their firm. They had estab- 
lished a special house in Paris, under the title of the '' General 
Electric de France,“ and had spent much money to push their 
manufactures in France. Suddenly, without warning, they were 
told they must pay as much as 50 per cent. more duty than before. 
They were powerless—the (Government only could help them. If 
it did nothing, foreign nations would shut all the doors against 
them, and would increase still more the difficulties of large 
manufacturing concerns such ав, theirs, But not tariffs alone 
required an immediate co-operation between manufacturers and 
their Government; there were other anomalies and hardships 
under which manufacturers were obliged to work, unable t5 effect a 
remedy unless helped by the State. The common law affecting 
commercial cases required alteration. Large traders in this country 
suffered injustice daily almost rather than submit to the arbitra- 
ment of a judge and jury who had no technical knowledge and 
often were influenced by sentiment. Recently the Westinghouse 
Co. had to pay a very large sum to somebody who claimed 
that he had invented something for them. He believed 
а proper expert judge would have given quite а different 
verdict. Here they bad a large company against a poor 
man. Twelve gentlemen who knew nothing about it gave the 
verdict. It was a costly, sometimes an impossible task, 
to teach technicalities to solicitors, counsel, judge and jury. They 
wanted a tribanal of judges supplemented by experts. The com- 
pany law, especially the law regarding debentures, led to much 
wrong, made it difficult to give credit and often put a premium 
on swindling. He mentioned that because they suffered greatly 
from the law of debentures. Debentures should be a bill of sale 
and nothing else. At present, especially in the electrical trade, a 
man began with a small capital of a few hundred pounds, and then 
put on thousands of debentures for credit. It was not safe—it was 
not right. It was not common honesty that allowed it. He had 
always been taught that a man anywhere must pay his creditors— 
he could not give preference. In America, when a man felt he was 
going to smash he gave preference to one man, and the rest had to 
look out. That was an injustice. They always thought the English 
law would prevent that, but the company law actually helped that 
sort of thing by the law of debentures, which, at the present 
moment, was very irksome to this company, because out of one 
thousand customers at least 300 or 400 were limited liability com- 
panies now. It was not so bad ten or fifteen yeara ago, but now 
that everybody turned himself into a limited liability company the 
matter was very serious. He thought that the Legislature ought to 
do something to stop it. The Patent Laws were designed to favour 
the foreigner and to work against the English manufacturer. 
These laws allowed a foreign inventor to take out a patent for a 
few pounds, not to work the invention in England, but to hang up 
the industry for 14 years, In the electrical industry particularly 
they were sufferers from such antiquated patent laws. The 
present state of some industries—such as the telephone, polyphase 
machinery, lamps—was directly traceable to this cause. 
The chairman next referred to our canals and railway freights, 
Among other remarks on the latter point was one to the effect that 
they came aeross almost daily cases that proved that foreign goods 
were carried at a lower rate than English; the law of rating was at 
the bottom of this injustice, and Parliament should be asked to 
abolish it. He believed that the Government and the veneral 
public knew but very little upon the subjects which he had referred 
to and which so vitally affected their industries, and therefore the 
welfare of the whole nation. 

Mr. Hirst seconded the adoption of the report. 

Mr. Евер. WALKER said that the company was earning 10 per 
cent. but did not divide up to the hilt. Hethought the chairman 
took an unduly gloomy vicw of the prosperity of the industry. He 
was glad the chairman had recovered his usual health. 

Another SHAREHOLDER asked whether it was not possible to do a 
little combination among electrical manufacturers here. There 
was undue competition which, if it were ended, would give another 
5 per cent. 

The CHAIRMAN replied that it was impossible here because, if they 
combined and raised prices here, foreign competition would be more 
severe than ever. 

It was asked whether the ordinary shares were beld entirely by 
the directors and staff. | | 

The CHAIRMAN said that there had been a few in the market. 

It was suggested that when the company wanted more capital, 
the preference shareholders might have an opportunity of taking 
up some ordinary shares, The report was adopted. 


^ 


— 


Vol. 59. No. 1,496, Jury 27, 1906.] 


THE ELECTRICAL REVIEW. 147 


Consolidated Electrical Co., Ltd. 


Tue directors’ report just issued states that in September last the 
Canonbury business was disposed of to the Consolidated Supply Co., 
Ltd. The purchase price of £19,732 (payable as to £15,000 in 
6 per cent. preference shares, and as to £4,732 in cash) represented 
the book value of the London premises, plant, machinery and 
stock-in-trade taken over. The Anglo-Portuguese telephone shares 
held by the company are now taken into the balance-shect at their 
par value of £1 each, and their appreciation in price has enabled a 
redaction of £16,222 to be made in the item of goodwill. The 
value of the £15,000 6 per cent. preference shares of the Con- 
solidated Supply Co., Ltd., received in part payment of the 
Canonbury business must necessarily depend upon the measure of 
success ultimately achieved by that undertaking. When this value 
is definitely ascertained, the item of goodwill can be further 
correspondingly reduced. Several items of doubtful value in- 
claded in the previous accounts have been written off out of the 
past year's profits. The directors have been able to pay off during 
the year the whole of the arrears of dividend on the preterence 
shares up to November 30th last. A further dividend on these 
shares, covering the period from December 1st, 1905, to March 31st, 
1906, has been paid since the close of the year, and it is intended 
in future to pay these dividends half-yearly on or about January 1st 
and July lst. Of the available balance of £12,079 standing to the 
eredit of profit and loss account, the final dividend on the pre- 
ference shares absorbed £300. The directors recommend the 
payment of a dividend on the ordinary shares of 3 per cent. for the 
year, which will absorb £3,300, leaving £8,479 to be carried 
forward. [Last year there was a net loss of £717.] 


Great Northern, ‘Piccadilly and Brompton 
Railway Co. 


THF accounts for the half-year ended June 30th show that the 
capital expenditure during the half-year has.been £1,039,928. The 
estimated expenditure for the current half-year is 4800, 000. ‘The 
progress of the works has been satisfactory. ‘lhe rolling stock is 
now arriving at the rate of 15 cars per week. The surface buildings 
are progressing rapidly, and it is expected that the railway will be 
opened for public traffic throughout its entire length in January 
next, The running tunnels and station tunnels between Finsbury 
Park and Hammersmith have been completed, and the permanent 
way and conductor rails have been laid the entire distance, with 
the exception of a small piece at Covent Garden. The lifts, stair- 
ways and ventilation system are nearing complction. The sub- 
stations are all completed and running, with the exccption of 
Hyde Park Corner, which it is anticipated will be running early in 
September. The car-sheds and repair shops at Lillie Bridge have 
been completed, and are ready for the reception of the rolling 
stock, The rent due up to June 30th, 1906, from the Underground 
Electric Railways Co. of London permits of a dividend at the rate 
of 4 per cent. per annum. 


South Wales Electrical Power Distribution Co. 


ACCORDING to the Financial Times, a circular was sent to the 
principal consumers of electrical power in South Wales by the 
debenture holders' committee of this company asking them to 
attend a meeting in Cardiff on Wednesday in order that the com- 
mittee might discuss with the present and future consumers the 
position of the company. The committee feel that it will not be 
possible to raise any further funds as authorised in the Bill now 
before Parliament unless the consumers in South Wales are 
to at once enter into agreementa to take such additional 
power as will justify the raising of the further capital. Shouldthe 
necessary support be forthcoming the committee would be prepared 
to advise their friends to find the capital necessary to place the 
company оп а sound working basis.” It had been arranged that 
Mr. Charles H. Merz should attend the meeting to explain his 
views a8 to the present position and prospects of the undertaking. 
An extraordinary mecting of the proprictors of the company will 
be held at the offices, Queen Strect, Cardiff, on Tuesday, August 7th, 
for the purpose of authorising the creation and issue of prior lien 
debenture stock under the provisions of the Company's Act 
of 1906. P 


Metropolitan Railway Co. 


Tre report for the half-year ended June 30th, 1906, states that the 
total receipts (deducting this company's proportion of the revenue 
of the City lines and extensions) have been £389,014, and tue 
expenses £213,032, leaving a profit of £175,981. The receipts show 
a decrease of £51,316, and the expenses a decrease of 43, 653, as 
compared with the corresponding half-year of 1905. The net 
revenue account, after providing for the interest upon the debenture 
stocks and other fixed charges and the dividend upon the preference 
stocks, shows a balance of £46,658 available for dividend upon the 
ordinary stock. The directora recommend a dividend on the 
ordinary stock for the past half-year at the rate of £1 10s. per cent. 
per annum, carrying forward £3,667. The falling off in revenue is 
due partly to the diversion of the Great Central Railway traflic to 
their new route, and also to the new and increasing competition of 
motor-omnibuses in London. From circumstances entirely beyond 
the control of the company, the electrification of the trains has not 
yet been completed, and the company is therefore not reaping the 
fall advantage of the new method of working. The effect of this 
is that the working expenses are for the time being increased, and 
there has not been that development of passenger traffic which the 
company might reasonably have expected, 


Electrical Development Co. 


Ot& Toronto correspondent understands that the number of the 
board of directors of the Electrieal Development Co. has been 
increased from five to eight. The new directors are Mr. W. R. 
Brock, Mr. E. R. Wood and Mr. A. M. Grenfell, of London, who 
will ;cpresent the English capital represented. A meeting of 
shareholders has been called for August 7th, and will be held in 
Toronto. The meeting will be asked to authorise the purchase of 
bonds and stocks in the Niagara Falls Transmission Co., а sub- 
sidiary company authorised to transmit power to New York State. 
A controlling interest will also be acquired in the Albion Power 
Co. and the Niagara Falls Gas and Electric Co., which will give the 
company the right to sell current for light, heat and power in 27 
towns and villages in New York State. 


City of London Electrice Lighting Co., Ltd.—The 
interim report for the last half-year states that the number of 
customers being supplied was 11,969, with the equivalent of 
853,000 8-c.P. lamps connected. ‘There were 30,014 awaiting con- 
nection ou completion of the consumers’ wiring, delivery of motors, 
&c., as compared with 22,960 a year ago. ‘lhe gross revenue from 
sale of electricity for public and private supply, and meter rentals, 
excluding sundry receipts, totalled £128,523, an increase of £4,027 ; 
while the net revenue was £55,318, an increase of £3.003. ‘lo this 
was added £22,235 brought forward, making an available total of 
477.553. The lamps connected show а net increase of 34,051 
during the six months, chiefly due to the continued demand for 
motive power. Both the gross revenue and net revenue for the 
half-year are larger than for the same period in any previous year. 
This result is attributable to the increase in the number of units 
sold, and to further reductions in the working expenses. ‘There has 
been a considerable increase in the number of units sold, chiefly for 
power purposes, the total being 11,143,662 units, as compared with 
10,050,465 units for the corresponding period of 1905. The directors 
have declared an interim dividend on account of 1906, of 28. each 
onthe ordinary shares, 


Waterloo and City Railway Co.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent. per annum for the half-year ended June 30th last, carrying 
forward £738. This is at the same rate as for last year. 


Blackpool and Fleetwood Tramways Co.— Thie 
directors have decided to recommend the payment of a dividend 
at the rate of 4 per cent. per annum for the half-year ended 
June 30th. The total revenue for the current half-year amounted 
to £11,204 115. 3d., and the number of passengersccarried was 
$77,825. The dividend last June was at the same rate. 


Liverpool Overhead Railway Co.—The accounts for 
the past half-year show an available balance of £6,796 16s. The 
directors have resolved to recommend payment of a dividend at 
the rate of 5 per cent. per annum on the (1892) preference shares, 
which will absorb £3,000, and carry forward q balance of 
£3,796 16s. 3d. 


Stock Exchange Notices.—The Committee has ap- 
pointed special settling days as under :— 


Wednesday, August Ist. Anglo-Argentine Tramways Co.—Further issue of 
100,000 ordinary shares of £5 cach, fully paid, Nos. 430,008 to 510,007 and 560,008 
to 580.007. 

Bruce Peebles & Co.--3,000 ordinary sharcs of £5 each, fully paid, Nos. 17,001 
to 20,000. and a further issue of 1,049 ordinary shares of £5 each, fully paid, Nos. 
50,001 to 51,049, and 7,2 ordinary shares of £5 cach, fully paid, Nos. 21,050 to 


58. 381, 


Delhi Electric Tramways and Lighting Co. 100,000 6 per cent. preferred and 
participating shares of £1 each, 115. paid, Nos. 1 to 100,000. 

And ordered the undermentioned securities to be quoted in the 
Oflicial List :— 

Anzlo-Argentine Tramways Co.—Further issue of 100,000 ordinary shares of 
£5 each, fully paid, Nos. 490,008 to 510,007 and 260,008 to 680,007. 

Western Telegraph Co.—Further issue of £235,620 4 per cent. debenture 
Stock. 


Anglo-Ameriean Telegraph Co.—The directors have 
resolved to declare an interim divideud for the quarter ending 
June 30th, 1906, of 158. per cent. on the ordinary stock and 
£1 10s. per cent. оп the preferred stock, less income-tar, payable 
on August 4th. There will be a balance of £19,695 to carry 
forward. . 


Kensington and Knightsbridge Electric Lighting 
Co., Ltd.—An interim dividend on the ordinary shares at the rate 
of 10 per cent. per annum for the half-year ending June 30th, 1906, 
will be paid on August 8th. 


Dublin United Tramways Co. (1596). Ltd.—The 
report for the half-year ended June 30th states that the amount 
available for division is £17,503. It is recommended that divi- 
dends be paid for the half-ycar at the rate of 6 per cent. per annum 
on the preference shares and at the rate of 6 per cent. per annum 
on the ordinary shares. 5,000 is placed to reserve and renewals 
account, and £2,000 towards maintenance in the current half-year, 
leaving £5,403 to be carried forward. The dividends are at the 
same rate as for last year, 


County of London Electric Supply Co., Ltd.—The 
directors have declared an interim dividend on the ordinary shares 
for the half-year ended June 30th, 1906, at the rate of 4 per cent, 
per annum. This із the same rate as at June last усаг. 
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MAREET QUOTATIONS. 


Wednesday, July 2Bth. 


Ino. or Dee, 


OHEMICALS, &0, 


a Acid, Hydrochlorio “з . per сиё. 6j- oe 
a ээ Nitric ee ee ee ee per cwt., 22/- ee 
a pe Oxalic ee ee ee ee per owt. 82/- ee 
a „ Sulphuric... - .. per owt. 6/6 s 
a Ammo ‚ Bal .. per owt, 49J- wo we 
а Ammonia, Muriate (crystal) . per ton 288 10 
тж . per ton £30 А 
р Bleachin powder ‘a .. рег ton #5 10 di 
a Bisulphide of Carbon es .. per ton £18 ©з 
Во РА sch ss , .. per ton £15 es 
a Benzole (90 %) ee per gal. 1 • 
e ree 225 
a Copper pha 2s per ton 
a Lend, itrate x . per ton £28 
9 „ White Bugar.. per ton > 
a „ Peroxide... ` .. рег ton £27 10 V 
a Methylated Spirit . per gal. 2/6 а 
а Naphtha, Solvent (90 % at 1600) per gal. 6/8 i 
a Potassium Bichromate, in casks рег Ib. dad. Я 
a Potash, Caustic (75/80 v» . per ton £20 " 
a Potassium Cyanide .. per lb. 1а. " 
a She Пас ee oe per cwi. . . 
& Bulphate of Magnesia os . per ton 24 10 : 
а Sulphur Sublimed ене .. рег ton 46 10 ee 
а s ' Recovered ee рег ton 85 10 3 
a " per ton 45 e 
a Boda, башы кыш 70 % .. рег ton #10 15 PR 
2 stals .. per юп 48 5 АЕ 
а Bodiam ichromate, casks . per Ib. $38. M. ine 
e Cyanide ee ee e. per Ib. е ee 
METALS, &c. 
b Aluminium meu in ton lota .. per ton 2160 i 
b » Wire, in ton lots .. per ton 2191 she 
b Sheet, in ton lota .. per ton £177 «s 
b Babbltt's metal ingots per ton 448 to £140 Г. 
с Brass (rolled metal to 17) basis per lb. 9d. id. dec. 
e „ Tube (brazed) per lb. p M 
6. n solid drawn).. .. per lb. " id. dec. 
сн Wire, I er Ib. n. i 
e Copper Tubes (brazed) oe . рег Ib. 1/- is 
e i) „ (solid drawn) . per lb. 1/- id. dec. 
9 соет Без e sciet) .. per ton 2 42 dec. 
9 Co .. рег ton £95 £2 dec 
9 per ton £96 £2 dec 
e . (leetrolytio) Bars .. рег ton £92 
e m s Sheets „ per ton £104 
9 v 10 Rod per ton £96 
e Кш Wire per. Ib. па. 
/ Ebonite Rod ' os per а 
oe oe per * 
n German Bilver Wire T .. рег lb. 
h Gutta-pe e " per ld. 6/- to 1J. "T 
h India-rubber, Para fine .. per lb. B/O} to 5/21 ine. 
í m Charcoal Sheets per ton £18 = 
4 Pig (Cleveland warrants) ` per ton 50/6 2d. inc. 
: ii еш scouring юш por юа гоо а ds 
s Scrap, eavy . per ы ee 
„ Wire, galvanised No.8 .. per ton £9 15 808 
g Lead, English Ingot — .. .. per ton { 2 1/6 to 10 / in. 
9 „ „ sheet. . per ton { 2 10/- ine. 
т Manganin Wire No. 98 .. per Ib. 8/. E 
g Meroury “ә ae s per bot 2165 М 
d Mica (in original cases) small .. per lb. 6d. to 1/- 
d 9» 99 oe medium per Ib. 2/6 to 4j- ee 
4 large .. per lb. to 8/6 T 
, Phosphor Bronse plain castings per lb. to 1/8 vs 
rolled bars & per Ib. 4 to 1/8 5 
г< " „% Strip & sheet per lb. M4 
o Platinum 2 oa per os, nominal 
e Bilicium Bronse Wire per Ib. l- to 1/1 bs 
i Bteel, Magnet, aco'd'g to deso'p'n per ton £58 ss 
77 99 bars ee ee 215 to £40 es 
g Tin, Block (English) ©з ee per ton { К £5 10 inc 
Wire, Nos. 1 to 16 .. per lb. 2/2 Ad. dec. 
p p White Anti-friction Мебаја— ` 
te An$" brand . per ton #46 to £N - 
k Zino, Bh't (Vieille Montagne bad.) per ton 293 EN 
: Quotations supplied by:— 
а G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. i Bolling & Lowe 
e Thos. Bolton & Sons, Ltd. k Morris „Lid. 
d F. W & Sons. m W. Т. Glover, & Со., Ltd. 
e Frederick Smith & Co. n P. Ormiston & Bons. 
f India-Rubber, G. P. and Teleg. o Johnson, Matthey & Oo., Ltd. 
Works Co., " р The Phosphor Bronze Go., Lid А 


9 James & Shakspeare. 
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Italy.—A company has been formed in Milan, under the 
title of Societa Forze Motrici Ciamon Brenta, with a capital of 
2,000,000 lire, to be raised to 3,000,000 lire. The company has for 
its object the acquisition of concessions for the appropriation of 
water-power, with a view to the production of electrical energy for 
agricultural and industrial purposes, The company will also under- 
take the manufacture of electric plant. The following companies 
have assisted in the formation of the concern:—The Societa 
Italiana Edison di Elettricita, the Societa Italiana per l'Utilizza- 
zione delle forze idrauliche del Veneto, the Societa Anonima di 
costruzioni elettriche Brioschi, Finzi e C., the Societa Adriatica di 
elettricita and the Societa per lo sviluppo delle imprese elettriche 
in Italia. 


STOCKS AND SHARES. 


Tueaday Evening. 

AS regards price movements during the past week in the Electricity 
Supply division, very little of interest has to be noted. Bromptons 
have hardly been mentioned, and the same may be said of Charing 
Cross at 4-j. The “City Undertaking " Preference changed hands 
in a small way at 31-4, and are quoted fractionally lower. By the 
way, these shares are still quoted оп two separate lines in the 
Official List, viz., the 1901 issue and the 1903 issue. Although the 
two issues have now automatically become identical: in every 
respect, we understand that considerable formalities have to be 
gone through before the two issues сап be quoted together. Chel- 
seas at 5]-2 are unchanged, whilst the 43 per cent. Debenture is 
still in demand on the basis of 106-8. Citya Diii steady at 103-3, 
a few bargains being booked on this basis. The 5 per cent. Deben- 
ture at 123-125 is wanted by investors. Countys eased off a 
little to 8-3, but the Preference are a firm market at 113-12. 

A very fair business was done in Metropolitans, but shares con- 
tinue to be offered, and the price has given way 4 to 84. St. 
James’ are not a very lively market, neither are Westminsters, the 
price in both cases easing off fractionally. | South Metropolitan 
Electric Light 44 per cent. Debenture bas been inquired for, but 
no dealings are recorded. This stock is so well held that it is very 
seldom any ever comes to market. 

The Edmundson meeting held last Monday was rather inclined 
to be stormy, some of the shareholders making up for their reduced 
dividend by a few pungent remarks. On the week the Ordinarys 
show a fall of 10s. at 34, whilst the Preferences close unchanged at 
41 after having been as low as 44. 

The Rosario Electric Company has circulated a керө 
offering 15,000 6 per cent. cumulative second Preference shares of 
£5 each at par, with the right of conversion by holders into 
Ordinary shares at any time up till January let, 1917. The issue 
appears to offer an attractive investment. 

Amongst Underground Railway issues City and South Fondon 


stock has fluctuated several times within narrow limits, and fin isses 
unchanged аё 42. Central London stock has kept hard, and marks 


an advance of 1 per cent. at 87, but the Deferred has fallen a 
point to 73°6 on Continental selling, although the dividend 
announcement is satisfactory enough. 

Generally speaking, Tramway securities are lower on the week, 
with one or two exceptions. Anglo-Argentine Trams are g harder 
at 64-7. Capes have risen 4'5 fo T-, and London United Tram- 


ways Preference are 4 harder at 8-4. On the other hand, all the 


Belgrano share issues have been put down, and buyers are con- 
spicuous by their absence. Calcutta 'l'rams have been offered down 
to 8, but close unchanged on the week at 8-4. The Preferences, 
however, remain steady at 51-3, after having been 545-4. 

It is rumoured that the £10 Ordinary shares of the Potteries 
Electric Traction Company, Ltd., are to be split into £1 shares. No 
doubt the idea is to make the sbares more marketable, as at present 
they are seldom dealt in, and the market is a very narrow one. 
The price of the present £10 sbare is nominally 7-3, whilst the 5 
per cent. £10 Preference share stands at about 8. 

Turning to the Telegraph and Telephone section, it will be seen 
that alterations in prices are numerous. The number of rises and 
falls are pretty evenly distributed, and, althongh shrinkages are 


perhaps more in evidence, the tone of the market is steady to 


firm, with an upward tendency in some of the favourite stocks. In 
sympathy with other speculative stocks, Anglo “A” has fallen 
something like two points, and a very large business has been put 
tbrough in the stock. The dividend hardly came up to expectn- 
tions. The 6 per cent. Preference. stock is fractionally harder at 
113. Commercial Cable 4 per cent. Debenture was want«d for 
investment purposes, and rose à per cent. to 98-99. Direct 
United States Cable shares have advanced } to 16, and 
Eastern Telegraph stock has also been in demand at an 
improved value. Great Northern of Copenhagen have lost 
their rise of the previous week, and are back to 40 again. 
Marconi shares have slumped severely to 5-2, and even at thia 
price the market in them is none too firm. In National Telephore 
issues the Deferred stock and tbird Preferences have advanced in 
price, whilst the first Preferences and 4 per cent. Debenture stock 
have given way. United River Plates are quoted 64-7. The new 
shares are now being dealt in for the special settlement at 13-14 
rem. 

i In the manufacturing division the feature has been the sha p 
rise of British Westinghouse Preferences to 14-21. Brit ish 
Insulated Ordinary are fractionally lower. 


An Exhibition of Travel.—We are informed that 
arrangements are being made for a travel exhibition to be held in 
London in June, 1907, and it is anticipated that everything con- 
nected with travelling in all parte of the world will be on view. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


| 
| 


Business done 
Present Dividends for the lasi ; Сора | Сее, week ended pod 
Ine. four years. July 17th. July 24th. "e d Fall — 
35,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 N NI B y к жыл 
on *g " 08. to А es — ee ee eo 
706,000 Anglo- erican egraph ee ee ee oe S == ae 8 ee 
8,148,700 | Do. do. do. 6% Pref, za» ^m 8 96 6 96 1124 —113 1221 1122 . 
8.143.100 | Do. do. do. erred 5 Sa. 4% 928 — 22 207 | —14 
80,000 саме 680 Tel. 5% Mort. Deb. Stock Red. es ae 101 —108 ee e 
44,000 Telephone, Nos, 1 40 4, ¶¶ о. 1% 8 ^, - x . 
1.9898.5861 Comtaereial e Sting. 500 year 4 95 Deb. Sk. Red. 4 «X 4 97 973 m 
16,000 Cube Telegraph ee oe ee ee ee ee 10 y 6 9 ee ee en 
тары | Dissoi Kanik тры Od о с" 44 14 = я ; i i 
at egrap 6 ° ee ое ee м а в ee ee 
Ay ро 99, 9 Dm. Pref. ee p^ "b 10 98 01 ..: * е 
88.50 Birees W. India Cabl 4 % Reg. Deb., 1 to 1. 200, R. 4200 1 $i iod . 
е 6, е ey e e y xx ее 
4,000,000 | Eastern Telegraph, Ord. 8 or ds "E ay i ET 1 1 1 $3 +14 
9,600,000 e E ret e ee y T x 
1,048,779 4% Mort. Deb. Stock Red. 4 9 4 107 —109 1 107 
800,000 | Eastern Extension, Australasia, and China Tele. 1% 7 14 — 144 xd 14 14 T 
153,400 4 96 Deb. Stock ee es ee 4 7.7 4 16 —16€8 oe T 
800,000 | Bast & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 4 ч 4 100 —102 as . ee 
900.0000 | Do. 4 % Reg. M. Debe. (Mauritius Sub.) 1 to 8,000 4 4 4 100 —102 " 93 
186,887 Globe Telegraph and Trust ee oe e 549 D 54 103 — mi 11 И ilk oe 
180,887 Do. e 6 Pref. ec oo 6 * 6 142— 14 14 3 11 
P Helias and Berm Fc PE ton aor Y ps 2 ге - | 
udas e, Б E "m | 
37,900 | Debs. within Nos 1 tc 1200, Red.) «x 44% | 99-101 
37,000 | Indo- T h sé 26 - "S 10 96 f 13 % 57% - 14 5% 5 
951.191 | Marooni’s elegraph .. T T ee Nil Ni! 1 — 1 21/- 19/44 | —te 
72,680 Monte Video Telephone Co. Ltd. Ord. ee ee 1 8 8 4 ee 75— 1% ee ee se 
86,403 Do. do. do. 5 & Prei. 1 | 5 5 Н x 1— 1 id : S 
1,988,598 National Te опе, Pref. Btock ee ee ee 100 6 6 6 6 110 —112 111 11 * 
1,905,667 Do. о. f. Stock és os 100 49 5 5 Б 109 — 111 111 11 +1 
15,000 Do. do. 6 Cum. let Pref. oo ee 10 6 6 6 6 и — 18 oe ee 
15,000 Do. 0 6 Cum. 2nd Pref. eo ое 10 6 6 6 6 10 aw 13 112 oe ө 
250,008 Do. do. 5 % Non-cum. 8rd P., 1 to 950,000 b b b 5 6 6 51a 514 — à 
2,000,000 | Do. do. ^ 8j % Deb. Stock Red. .. | Stock 83 9% 93 — 98j ge * ! 
1,089,598 Do. do. 4% Deb. Stock Red. 85 100 4 4 | 4 4 102 —104 1025 Е 2 
179,818 | Oriental Telep. and Elec. 1 to 171,504,fully paid 1 6 64 64 73 lf— dM ie e 
80,000 Do. do. do. c Cum. Prem. 1 | 8 6 6 6 4—- 18 5} — ih 
100,000 Раоа 8 тч xd рот 10 1.000 Mo | 4X 4 | ae ч & 9 о УН І 
0 e э ar. , 9 — ee ee е 
11 580 Reuter’s ee ae ee ee oe oe ee 8 T T. 57 5 % 71— 73 s е 
60,000 | Telephone Со. ої Egypt, 44 % Deb. Red. .. | 100 xx a КЕ 44% 100 —108 ex | | 
3,301 Submarine Cables Trust | ee ee ео еә Cert, 6 6 6 R р, 127 —120 | eu. { ° 
22% United River Plate Telephone DEMNM AEN 6 7 8 8 8 K i - 4 64 eH . 
Do. 6 Prof., Nos. 1 te 40,000 b 5 6 b 5 b ee E 
119,947 Do. do. 5 Debe. ee ее • ее Btock b b b b 108 —111 ee ee 
15,6008 | West African Tel ph, Shares ae vs “ 10 3 4 4% 4 — 10 s 
99808 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 9% Nil — E. А 
Do. 4% Deba., 1 $0 1,500 guar. by Bras. Bub. Tel. 100 4 & 4 4 09 — 1 : 
Western „ Nos. 1 to 901,990 es 10 7 7 7 5 144 — 14 Mj! ld oe 
do 4 Deb. Btock 0 ee 100 4 4 4 4 102 —106 ГЕЈ . 
West India and Panama Telegra S "m es 10 у» й— 9/9 . 
Do. do. 6 Cum. 16% ef. oe ee 10 1 ч 1 > 6 5 % 6 — 1 643 oe 
a Do. do. 6 Cum. 2nd Pref. ee ee 10 Ni N Nil 44 — 53 5 ee • 
50085 Do. do. 6% Debs., Nos. 1 to 1,800 = | 100 | "s NET 
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. Including arrears. 


ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES. 


| gaa | 
H- | d- | Wis 


190,000 Anglo- Argentine Trams, 260,008 to 480,007 .. as b s "T 8 8 14 | + 4 
960,891 E 96 Cum. Prefs., 1 to 960,007 .. 5 ws 5 5 5⁴ 514 idi) e 
968,500 Do. ermenent, 6 % Deb. Stock, 1888 | 100 e 8 6 6 ч . 
$856,108 | Auckland Е. Trams., б 9% lst Mort. Deb. Stock .. | 100 = 5 5 5 
800.000 | Babcock & Wilcox, 1 to 690,000 ae бе 1 А 17 20 20 
300,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 è 6 6 6 
88,000 | British Aluminium, Ord., 2,001 to 40,000 . „| 5 ur 7 
00,208 Do. do. 1% Cum. Pref... баз wa b Ni) Nil 7 7 
28,009 Do. do. a во араш, Pref. ..  .. б Nil Nil 6 6 
28,009 Do. do. 4% Funding Certe. .. . b e: ee 4 4 
380,0001 Do. åo. 6 * 1st Mort. Deb. Stock Red. Stock | 5 96 b b 5 
800,000 | British Columbia E. Def. Ord. co | 100 gie 6 8 6 $ 
880,000 Do. 6 . Ord. Btock oo of „ 100 2а 5 5 5 
115,009 Do. 5 % Cum. Perp. Pref. Stock we 6. | 100 Ме 6 6 5 
$49,608 Do. 1st Mort. Debs., 1 to 6,260 .. - 40 а 
220,000 Do. Vancouver Power Deba., 1 to 9,900 | 100 si 
138,301 | British Traction ion cM а 10 8 6 6 8% 
1,0 Do. do. 6 9 Cum. Pref. .. . 10 6 6 6 6 968 
Do. do. Porp. Deb. Stock .. | Stock 5 b b b 
Do. do. 44 „ Ind Deb. Воск Red. 100 Я ws 44 44 
190,000 | British Insulated and He Cables éd. — e b 10 8 8 B 
10,000. Do. 96 ERES: 6 6 6 6 6 
608,060 Do. do. 44% lst Mort. Deb. Red. | 100 43 4 
212,800 | British Thomson-Houston 44 % 1st Mort. Debs, .. | 100 ES 
490,009 Y эйе Westinghouse 6 95 1276001 40 485,800 5 6% Nil 
| 001 to 475,000 de o» 
10085,9583 Do. do. $96 Mort. Deb. Stock. | 100 T 1% 4 1% 
80,000 ей, Lindley & Co., Ord. ев ee КҮ ee £l Nil il ee 
. 000 S$ Do. do. 6% Cum. Pref. .. #1 Nil Nil Nil -— 
308,782 | Brush Electrica] Engineering, Ord., 1 to 105,781 .. 2 Nil Nil Nil 92 
190,008 Non-cum. 6 eh oe d ws 3 6 6 6 6 
2 Do. P k 8 
ив дом Perp. 2nd Deb. Stock | Stock 
200,000 | Buenos Ayres 4 о, 1 to 100,000 è 8 4 | 896 
«49,000 š „KA 6% Cum. Pref., 1 to 40,000 5 6 6 6% 
23,500 “B do. 1 to 97,500 3 6а 6 6 6% 
$11,200 Do. 5 % Deb. А as 100 5 5 5 
196,000 Do. 5 & And Deb.Btook — .. . 100 bs b 5 | 5% . 
48,000 Calcutta Trams., 1 to 106,000 .. vá oe oe 5 is 6 8 8% | 
85,610 Do. 105,001 to 187,610 ee ee se Б oe ee ee 8 96 | 
806,000 Do. % 1st Deb. Stock . 100 $5 13 
$5,000 | Callender'a Cable ction shares oe e| 56 15 12 1 
49,008 Do. do. 5 Cum. Pref. ee ee ee 6 5 5 b 6 
Hosp Do. do. 4$ % ist Mort. Deb. Stock Red. | Stock | 44 44 44 44 
«1.55 Саре Е. Trams., 1 to 491,222 өэ ee ee ee 1 ee 15 10 5 $ 
480,000 8 Alkali, 44 4 120 ЕА ic КА. 1 ds 4 4 0 
„ я Stock | 100 ХА 
2 Do. . .. | Stock | 4 4 4 4 
Шаша Do. do. . do. .. Stock 4 4 4 4 
Дада | City and w 35 13 
паран "me os 5 1 Mort, Reg "Debs; 1 юү : үз 
. LI to 
ene and $0 to 11,000 of 450 Red, ] | | 5% | 5% | 5% | 5% 


» 


1 And bonus of 108. List 
Comsinued om moxi PAÍS! 


yerioð of nine months. f QnotaNons on Liverpool Stoch Unless otherwise stated all shares à 
period erpool Menem ai erw: ае ! are fully paid, § Interim dividends 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued 
i continued . 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL С )MPANIES.—( ) 
| Closing Closing | Business done | Rise + 
Btock Dividends for the week ended or 
otetions Quotations 
pina NAME, с last four years, 055 17th. July Ath. | July 24th, 1906. | Fall 
1902. | 1908. | 1904. | 1906. А ii auen Lowest. _ 
960,000 | Diok, Kerr & Co.. to 960,000 .. .. .. «| 1 M * 10 d. {= i ce. ned 
806,000 Do. do. 69% Cum. Pref., 1 to 806000 ..| 1 — =| 6 а 108—156 = » T 
904,150 Do. do. 4$ Deb. Btock oe ee oe 100 ws sf а 6 18]— 142 ee ee oe 
60,000 Dublin United Trams. (1896), 1 to 60 ,000 10 oe 6 6 14 MS 15 ee ee ee 
69,987 Do. 6 % Pref. desen 1 and 60,000 10 oe 6 95 —10 Е oe T 
B00,000 Do. Е А " Debs. oe 100 oe 9 i pen ве ee +14 
800,000 Do. "B^ Deb. Book. .. | 100 T А 1 16 » . .. 
99,201 | Edison & Swan Utd., * A" shrs., £8 på., 1 to 99,961 b Nil i si i oe 8 m Mu » 
17,189 Do. "a" pontes, 01 7,188 ee Б Nil Nil 4 Pig B5 — 87 oe 5% s 
844,028; Do. а b. Stock Red. eo eo 100 4 4 [3 5 90 — 96 . ee oe 
100,000; Do. 596 9nd Deb. Stock Prov. Certs. all pd. | 100 b 5 N il i— "s T 
119,100 | Electric Construction 1 to 112,100 — .. 3 | 6 4 Е 53 „ 
81,890 Do. 196 Cum. Pref., 1 to 8, 290 2 1 1 4 4 Ф 86 — 89 xd ee ee . us 
300,000 Do. Perp. lst Mort. Deb. Bk. | Stook | 4 4 H 9— 9 m " i 
25,000 | General есше Со. dad. Cum. Pref, |. 10 5 5 1 АС 98 — 97 xs si : 
200,000 Do. Mort. Deb. Btock | 4 4 1 4 21— 37 к КУ ES 
78,000 Gt. N. & Oy Вай Pret, Ora. TA "4 % 1 to таай 10 > 8 - 7 10—21] E RE z 
96,000 Greenwood & Ba ey 1 Сат. Рге f. ee ee 10 ee 7 5 Б 101 —102 5 ee ee 
80,000 Do. do. 5 Mort. Debs. ee ee 100 ` oe 5 15 12 9 18 oe " ee 
000 | Henley's (W. T.), Telegraph Works, Ord. .. oe б 20 15 15 8 | n 
900, Do, do. 4 & Pret. x | #2 4% | Be 4 moe 05 | |. 
41,978 Do. do. ort. Deb. Stock | Stock 107 —100 ^ » n 
108,022 Do. do. Bcrip. All paid .. oe os oe e 109 17 — 18 oe . es 
60,000 | India-Rubber, Gutta-Percha & Telegraph ` Norka., 10 |10 1 Б Юе H- 17 E a 
87,500 Liverpool Overhead Railway, Ord. «| 10 | 14 lj 13 6 4 m 2 Ex 
600,070 | London United Trams LOMI), 1 to 50,007 T 10 > 8 5 4— 5 LUN » M 
809,980 Do. do. 008 to 100,000 (£6 paid) 92 10 ee 8 6 5 ч 79 89 xd = үң 2: 
195,000 Do. do. 6 s% Cum. Pref., 1 to 195,000 .. | 10 — | б 2 5 i 94 — 97 xd Pi —2 
1,881,000 Do. do. Ist Mort. Deb. Stock . | 100 E 4 Р н El i s SR 
814,016 | Metropolitan Electric Trams, Detd. .. "5 ee 1 Nil Nil — 13 18, fe 
600,000 Do. 6 Ф C um. Pref. oe ee 1 % 5 % 5 4à 100 —104 1015 ee ee 
850,000 Do. 44 96 Deb. BE. Red. 100 e e 4 6 42 — 98/14 85 by 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 6 T as 6 { 207 a * Е 
34,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 64,500 | 10 "E 5 4 1 z кош; 
24,500 Do. 696 Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 oe 5 4 ü 100—109 Ин И 88 
245,000 | Do. 44% Deb. Stock .. e e| 100 „ 823 — B} xd 882 is 
87,850 Telegraph соно and Maintenance 19 20 4 20 4 100 —109 io МА Е 
150,000 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 $ 98 — 95 | " —1 
8,599,200 Under • "y R., Lon., 596 Profit Bhar. B. Nta. oe ee oe ee b 100 —108 102 100} Уе i 
640,000 | Waterloo & City Railway, Ord. Stock 100 и а» | NS 1 1 26]. * l | 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,668 b 8 Ni a TE at з li 
66,666 Do. : C. P., 80,001 to 80,000 & 195,001 to 141,666 b oe 6 Nil { T8 — 83 ү zv —1 
246,806 | Do. Ist Mort. Deb. Stock — ..  ... .. | 100 és 4 4 96 % 
ES DH SUPPLY 1 
^ ч „ = ge ББЕБ ЫЕЕЕ | 
о 5 : 
— bë bà— 58 ) .. н 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 ; 5 ee 5 % % 4 9268 55 = 108 | 108 * 
60,000 | Do. do. 44 % lst. deb. stock .. | 100 н 44% ae | ү * x — | a 
29,877 Brompton & Kens, Elec. Lt, Sup., Ord., 1 to 20,000 5 8% 10% 10 34 - 81 42 — > 
10,628 Do. do. 1% Cum. Pref, Б 1 ф 1% | 1% TAE m 100* —108 
800,000 | Central Electric Supply 4 % Guar. Deb. ict hag 100 4° 4% 4% 54 2 а * T 
80,000 | Charing Cross and Btrand W Puppy 5 10 % 8 % В % m« 122 4— 4 | ej 
80,000 Do, do. do. im. Pref. Б 3% 44% 4% 4147 98— 441 2— 4i E s R^ 
40,000 Do. ui Undertaking” 1 80 Cum. Prf. b 44° 4 26 4 20 4 S 3 80 4i ps TUE 
ye Do - ы - `‹ : P 4% 99 —102 | 99 —102 so A 
420,000 Do. do. 4 Са Deb. Stock Red. . | 100 4% 4 96 Н % 8 e ies 6 b4— 5j jS a 
44,486 | Chelsea Electricity Supply, Ord. à * 5 de 44% : 2 444 106.108 10% —108 107 E с. 
175,0000 | Do. do. 44% Deb. Btock Red. Btock | 44% 44% "s 6925 10 — 109 ха 10 — 102 ха | 2104, 10A | s 
70,595 | City of London Elec. Lighting, Ord. 40,001—110, 596 10 5% b 2b % 8 2 113—123) xd| II — 1 44 © 
40,000 | Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 2 6% | 6% 64 | 12 —125 192 —195 "ha yo ^ 
400,000 Do. 5% Db. Stk. , Scrip. (iss. at 115) all pd. T 5 9 b 96 b ae 99 —109 xa 99 —109 2. ^: = 
B00,000 | Do. 44 % 2nd Db. Stk., Prov. Orts. apes 100 4495 44% um | 4% QM ga дз#— BA e e * 
40,000 9 of Durham Electrical Pow er, Ord. 2 4% 4 % | £3 1 0 - & I du 5 — 5 32€ nt: T 
50,000 | do. do. 5 % Pref. .. 5 6 96 9 ә 2 5 Y 8— 9 | в— 9 85 |. 8 T 
40,000 County of London Electric Lighting, Ord. 1—40,000 10 4 9 4% 44% ie 26 | LL aad 114— 12} 12° | ng * 
80,000 Do. do. 6 % Pref., 40,001 60, 000 10 6 & 6 96 : 25 - {о | 106-10 106 —109 bem. H 
US A do. 4% Deb. Stock es 845 “aie | 44 nhi 42 101 10 | юам ^| „ s: ‘3 
400,000 | Do, do. 44 % 2nd Deb. Stock . Btock | 4 5 44% do 13 po qe | ej. " 2 
80,000 Edmundson’ в Electric Corporation, Ord. Shares b 7 7 % : % 6 D 44— b 44— 5 | 98/9 - zm 
A eg m pP bep qi x | «42 | ed | ug | ag | 10 108 xà 100 —108xa | 10 1 | $ 
820,000 | Do. do. 44 % lst Mort Deb. Stk | 100 4% | t% 1% | 5390 | Ба 58 Dà— БВ $e ae - 
10,000 EN cn ies 7 б e| 54% | 6% се. си. тке ч s da 
10,000 о, 5 um. Pre to T T - n * S " —104 
75,000 Do. 44 % Ist. Deb. Btock ^ .. ..  ..| 100 +» | 4% | 44% | 44% | 101 1%, i ar A 
18,000 Hove, 1 to 18, ee se .. D ** 8 20 R g 9 g 6 62 64— 7 | Ts E Ар 
10,000 Do, ^r (£6 10s. paid) T T T ee £8 e j № | "a 4 2 | 99 —101 92 —101 КЕ: 2 — | 
87,809 Do. Deb. Stoc e e T e ee 7 — e : уш 444 4 | 99 —101 | 98 —101 Yes. Ses А ' 
1,800 Do. 48 9 Deb. Stock |. se] 3 ap 3% 132 |10 4 10 — 11 10 — 11 | ; 
21,000 Kensington and Knightsbridge Electric Ord. А 5 10 % 12% hz 4€ 98 —101 98 —101 ; — 
90,000 do. do. 4% Deben: Btk. | Bock | 4% 4% | 4% | 56—101 9-7 | e 
111,000 тойлоп Electric Supply ренди, ЖҮ EN - * | 15 g : 2 Il 53 B — bi | L5 
60,000 | Do. rel... . V] ^ & UU 5 — 99 . 
874,895 | Do. do. 4951st Mort. Deb. Btk. Red. | Stock | 4% | 4% | 4% | 4 % | n- » ms Bà a 4 
200,000 | Metropolitan Electric Supply, 1 to 100,000 .. А 5 44% 8 % " % ; do — ы ЖА OMA 511 t 
76,191 | Do. 44 % Cum. Pref. 1— 71,106, £3 pd. 5 45% 49% n | 110 1051367" 100—118 о 
220,0001 Do, 4 ^ Ist Mort. Deben. Stock 44% 4 © /o 314? 04 — 96 04 — 96 95 \ 
250, 0001 Do. B: & Mort. Deben. Stock Redem, Btock 2o x - 25 | 4400 OR _101 08 —101 994 
250,000 Midland Electric Corporation, 44 % 1st Mort. Deb. 100 | 44% 4 25 - 2 4220 | 1з— 83 Tj— 84 [^ 
75,000 diera г” on-Tyne, 1 to 75,000 «= | 5 os B 96 | 2 5 % 5i— 61 2 6i | | 
75,000 | Б % Pref., 1 to 75,000 5 « * 14 7492 1831— 14]. | 191— 14 | 
10,859 | Notting Hill Electric Lighting * 10 6 96 % H 2o | oa 9T — 99° 97 — 99 E 
64,000 Do. do. 49 Ist Mort. Deb. .. | 100 4 % 4 % % 72 | &à-— e ба— 62 : 
18,500 | Oxford, 110 95 ana 407 86 18,810 «„ ae 5 e 64% i | 14 97 — 99 | 07 — 99xd | .. T T 
50,000 Do, % Deb. Stock .. T 100 M 4 96 1 {о | 1244 101— 114 104— 114 103 4 2 
40,000 St. Jacana’ pm Pall Mall Eleotrio Light, Ord. .. 5 144% | 144% | 144% Te T— а 7— 8 es 3 / 
20,000 Do. do, 1 2 Pref, 20,081 to 40,000 5 1% | 1% 1% | Bae 05 97 | 95 — 97 | " : ы 
150,000} Do, do. 84 % Deb. Stock Red. 100 ЗЧ | 8% "ga 22 |..92 78 1— 91 K 
12,000 Smithfield Markets Electric Supply, Ord. .. 5 2 | 4 % % : O | 6 60 16 — 80 " e; 
50,000 Do. do. do. 4% Deb. Stock Stock | 4% | 4% 4% % а B 93— D И 
65,000 | South London Electricity Supply, Ord. à b 13% | 8% 1% - FEIN — d d 
108,700 South Met. Elec. Lt. & Power | Ord.. 78 1 Nil | Nil i 2 % 12 TE * 42 | 
85,869 | (Late Blackheath and Greenwich 4 1 96 Pref. . 1 Nil 796 | 1% 1 % 100 m 108 —1 | C poa К» 
148,292 Dist, E. L. Co.) 44 % 18% Deb. Stk. 100 44% 44% 43% | 280 dear 8.22 Nee - 
50,000 | Urban Electric Supply, Ord. .. А 5 5 Y | b 96 | : AI “a 5 4j— 43 90, =$ 
80,000 | Do, do. 6% Cum. Pref. 5 | 5% | 5% | б 2 44% | 100 —109 100 —102 
110008 | Westminster El — g c Ord. Db. Bik. Red E 199, | 18396 | we | 18 % 103—114 | 10-1 103 108 =i 
eH "us er Electric Bu ' se | i а, 18 
14.151 do. . 4 % Cum. Pref, > | b b | 5 2 5% 6 96 54— 54 54— 5 535 
| (Originally 5 N Red. to "n. > from 818% Dec., 1906. ) | | | 
Shares not officially quoted :—Mackay Companies, ord., 13—75, Pref. T 3—75, 2 
t Unless otherwise stated all shares are fully paid. 1 interim dividends, се 
=————————ш—<ш—————————үЄө[————————————————Є—Єї——Є—Є—Єү;————Є—Єү———————————————————— . 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JUNE, 1906. 


THB returns of electrical exports and imports for the month of 


June show considerable reductions in value 
the amounts recorded in the previous month, 


the average obtaining in.1905. The re-exports show an upward 


tendency. 


The June values recorded were as follows: — Exports £115,113, 


imports £118,978, and re-cxports £9,278, 


£138,461, £132,036 and £8,307 respectively, in the mouth of May, 
and with £129,552, £105,210 and £8,556 respectively, in June, 


1905. 


Considerable decreases are apparent in all the export items, 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


when compared with 
and are practically at 


excepting in electrical machinery and telegraph material, &c., the 
former of which shows a considerable improvement, and the latter 
a slight advance on the previous month. 

Although the imports of electrical machinery are also somewhat 


higher than in May, yet they lag considerably behind the exports 


in value. 
which compare with 


Telephonic material, always an important item of imports, this 
month amounted to £28,584, a considerable drop on the £35,720 
recorded in May, but above the average usually obtaining. 


A small export of tramway material was recorded during the 


month. 


| 


| 
| 


| E | EE 2 | 3 E 8 ; | Е g | д | 2 TE 2 2 „5 2 
| LE. ЕЁ 84 5 E PE 8 5 23 5 PE 935, ese 
Country receiving exporte and importing. | EFE Sg PEE p gas 8 2 | EE | 2 ' SLE EET TE 
| a A =з 38 s fa] = ees в а 
g | ШЫ FEE E EE Е LE | : 382 i| ERE 
| Rl ' EX. е A fx Ы tz] | E | a 
=. £ "NUES NL. oe £ £ £ 
Russia, Sweden, uc. and Denmark .. .. , 2,484 | 1,106 54 24 774 33 E Soa 56 Mos 
Germany .. ... he amd к 49. 4| wj @ X» ' 0 is x 
Netherlands. „ | 79 231 452 РИ 57 ds " е 
Dutch Borneo ‘and Java .. ee i 142 67 ase Fi Ud aue eae t S - ae 
Belgium 120 10 213 19 161 2,13 .. 120'00 
France = 49 T 3 | 7 . 168 174 29 T 58 
French Indo-China eat "EC wr КОР uns ves p is T 
Portugal, Madeira and Portuguese Africa 232 21 141 5b. 682 2346  .. 87  .. 384 
Spain and Canary Isles s 29 ы: a 63 179 iu 2,583 is T 10, .. 
Italy .. 129 | .. s 171 963 572 б 40 
Austro-Hungary and Greece 18 „ we o 28 0 an a Uh деш. м 14  .. 
t 384 | 180! 25 45| .. | 11444 ro 07, sa 
China and Siam 124 1.067 742 30 200 10 . | 165 | 
Japan 3,842 871 WG. ж 76 12,0711 3 
U.S.A. and Cuba 42 | "m" 145 .. 219 17 | "AP NN d 
со Peru, „пиш and Venezuela ... | 95 4664 | 312 .. | 854 gio A At | 867 | 208 
Chili . e 5095 136| 132 203 110 62, 262 tee. ae Ode 
Brazil 57 1,977 26 327 32 1,039 28 34 754 
Argentine 2,364 | 2,85 | 9 145! 30 8.294 144 651 370 
Channel Isles, Gibraltar and Malta 146 822, 536, 15, .. | 15| 29 MEC Жү 
British West. Africa к | 9| 531 76 122! 3. 163 5 „ a 
Cape of Good Hope 365| 684 301, 329. 557 31 И 9 
Natal.. .. 856 | 2,267, 608 445 30 8743, 83 . 7 1,826 | 
Zanzibar, British East Africa and “Mauritius . 2 | 5 — 19 Xx —— À l1. ue 7o жы 
India a .. | 2,298 | 2,382 1,101 344 " 1,041 | 2,540 42 56. 846 664 
Barmah „ OTB on... 11^ ae m 108 23 9 18 
ceylon 35 367 9 15 e 66 15 10 
Straits Settlements, Fed. Malay States and | | | 
Labuan 443 82 134 79 20 92 523. 19 54 ш 
Hong Kong .. 64 76 4 248 a 122 5 AN 5 "E 
West Australia 441| 200 95  .. 461 826 TE cae Ru 
South Australia „ 420) .. 115. 235 186. .. | ... P 
Victoria И " 2365 jn d. a 29 15 | 2,784 . " І 
New South Wales ‚| 1427 | 147 267. 630 22 2,519 1121 .. | 325 343 
Queensland .. pud 193 25 226 "LITE. T" x 
Tasmania Gls ac „ "E WM s Qus as 
New Zealand 269, 876 599 83. 10 1,665 376  .. 215 
Canada е 330 68  .. 175 156, .. 10 
Brit. W. Indies, Brit. Guiana and Falkland e... T 94 a | 5 E 25 27 ^ uus 40 . 
Total, £ ; 28,693 | 16,956 , 6,338 | 3,986 8,924 50,056 1,699, 29 1,659 5,426 1,347 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
| | | 
£ £ £ £ £ £ £ £ £ £ | 
Norway, Sweden and Denmark 231 194 fe 42 бз 644 144 8,102 E 
Holland  ..  ..  .. c 760 3,133 564 3,561. ... | 3,581 289 | 5,509 | 1,539 | ... s 
Germany | 3,987 7,104 807 348: 20 | 4,068 | 314 1384 1210 46 
Belgium 899 2,000 627 2,822) ... | 7,786 | 148] 920 17.533 
France 1,77 3,131 1,36 | 400 962 1,154 216 2,089; 190 55| .. 
United states .' 1,888 3,577 | 818 214 18,107 132 346 10] 1086| .. 
Canada vee 2 TD . e.s | T» TP | | ‚600 T Vs ee ies — 
Austeo-Hungary and Portugal 4 | | 80 = 
Total, £ | 982 37,020 | 1,243 | 9,048 |28,584 | 1,187 | 


9,546 19.229 4,752 | 7,987 
| | | 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


— —— 


Various countries, mainly as above 


ToTAL Ехровтв: 
£115,113 


Norx.— The amounts appearing ynder the several h 
third columns contain many amounts relating to goods 


‚ EE £ 15 
1,163 


1,995 | 610 226 | 81 26 | 


TorAL RE-EXPORTS : 
£9,278 


6’?VI 8 


£ 
32 


| 


l 
i 


| 


£ £ 


112 5,033 


TOTAL IMPORTS: 


£118,978 


are classified according to the Customs returns. The first and 
erwise unclassified, the latter, doubtless, consisting of similar 
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ALTERNATING CURRENT INSTRUMENTS. 


\ — — — — 


DR. SUMPNER has recently published three important papers 
on the above subject, a paper on the theory of phasemeters 
read before the Physical Society of London, a Presidential 
address to the Birmingham Section of the Institution of 
Electrical Engineers, and a paper read before the Institution 
in London. The Physical Society’s paper was almost purely 
mathematical, and does not lend itself to discussion here, 
bat the other two described the construction of, and the 
practical results obtained from, certain very interesting 


Кто. A.— WATTMETER. WITH CURRENT TRANSFORMER. 


* 


designs. We understand that the scheme of the instruments 
is not Dr. Sumpner's, having been used by other designers 
before : and that his work consists in the examination of the 
conditions that, must be observed in order to obtain accuracy, 
and of the extent to which these can be realised in practice. 
The care and.thoroughness with which this has been done 
deserve much praise, and we are the more concerned to 
recognise this because the paper bas been severely criticised 
by Mr. Franklin Stevens in the Elertrival Review (New York), 
who finds in it evidence that English electrical engineers 
are behind the times, and that our ideas and practice in such 
matters are obsolete. 

The instruments in question are moving-coil instruments 
of the same type as those ordinarily used for direct currents, 
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except that the permanent, magnet is replaced by a laminated 
‘ electro-magnet excited by an alternating current, and that 
the moving coil has no copper or silver former such as is 
used to damp the movements of a direct-current instrument. 
The general design is shown in fig. A and fig. А,, taken from 
the Birmingham address. In his Institution paper, Dr. 
Sumpner discussed four instruments all of the same general 


design, only differing in the electrical arrangements. These 
are shown diagrammatically in fig. B, 1 to 4, where they are 
drawn in a form similar to that of the Weston direct-current 
instrument, though actually made as in fig. A. 

Referring to the set of four tigures B, each represente 
an instrument connected up to a pair of supply mains. The 
electro-magnets of figs. 1 and 2 are excited by the main 
current, those of figs. 3 and 4 by a shunt circuit. Speaking 
relatively, the ampere-meter of fig. 1 is of small importance. 
There has never been any difficulty in making sufficiently 
good ampere-meters, little accuracy being usually required, 
and we suppose few engineers would care for the complica- 
tion of the two circuits necessary to this instrument, when 
the simple soft-iron instrument damped with an air cylinder 
and piston and working with one circuit is satisfactory. 
Again, the wattmeter of fig. 2 is shown by Dr. Sumpner to 
be much inferior to that of fig. 4. In fact, the two instru- 
ments of figs. 1 and 2 are mainly interesting as illustrations 
of the general theory of construction, though it is satisfac- 
tory to find that excellent. amperemeters can be made on 
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those lines. The main interest of the paper lies then in the 
designs of figs. 3 and 4, and we confine our observations to 
these two. 

In each case the force on the moving coil at any instant 
is the product of the instantaneous values of the magnetic 
flux in the magnet gap, and the current in the moving coil, 
and the position of equilibrium taken up will depend upon 
the average value of this product. 

In each of these two instruments the exciting current ів 
a shunt from the mains, and the impressed voltage is 
balanced by the sum of the inductive voltage due to the 
changing flux in the electro-magnei, and the fall of volts 
due to the resistance of the exciting coil. In an ordinary 
dynamometer the fall of volts due to the inductance of the 
shunt circuit is negligible compared with that due to its 
resistance, and the magnetic flux in the coil is in phase with 
the impressed voltage. But in these instruments the oppo- 
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site is the case. The fall of volts due to the resistance of 
the circuit must be negligible compared with that due to 
the inductance. If this can be secured, t.e., if the ohmic 
drop in the coil can be neglected, the flux is strictly in 
quadrature with, and its magnitude is proportional to that 
of, the impressed voltage. Dr. Sumpner has discussed pretty 
fally the conditions that make this possible, and it is clear 
that by designing the magnet with a long narrow gap во as 
to reduce its reluctance as much as possible, and, if necessary, 
by а moderate increase of dimensions, the condition can be 


a — 
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Fic. C.—WaTTMETER WITH RESISTANCE COIL AND CURRENT 
NSFORMER. 
The magnet coil is wound in four equal sections which can be 
coupled in series or in parallel. 


met very closely. 


the exciting coil, while the force on the moving coil is 
proportional to the field in the gap, it is necessary for 
accuracy that these should be proportional to one another, 
and that tbe general map of the distribution of the flux of 
the electro-magnet should be the same at every instant, 
differing only in the density. There is little doubt that 
this condition is fairly met by the provisioh of an air gap of 
large area and constant width, though if any part of the gap 
were much narrower than the rest, or if part of the iron 
circuit were closed, it would not be the case. It may be 
taken, we think, that an electro-magnet, such as is shown in 
fig. A, does give, or can be designed to give, a strong field in 
the gap in quadrature with, and proportional to, the impressed 
voltage of the mains, within any assigned limit of error. 
Coming now to the currents in the moving coils, which 
move in a field in quadrature with the mains voltage, it is 
necessary in both instrumenta that they should be in quad- 
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rature with the impressed force, that of the mains voltage in 


the case of the voltmeter, that of the main current in the 


case of the wattmeter. This is provided for by the employ- 
ment of a condenser in the'voltmeter circuit, and of a trans- 
former in the wattmeter circuit, which give currents in the 
desired phases provided certain conditions are fulfilled. 
The conditions for the voltmeter are that the condenser shall 
not absorb any energy by leakage or by electrical bysteresig, 
and that the circuit shall be non-inductive. The conditions 
for the wattmeter are similar: viz., that there must be no 
absorption of energy by magnetic hysteresis in the trans- 
farmer, and that the secondary circuit which includes the 
moving coil shall be non-inductive. The first condition in 
cases is met readily enough by a mica condenser in the 

Gwe cane, by an air transformer in the other. To arrange 


са _.' 


It may be observed that since the . 
impressed voltage is proportional to the total flux through 


that the moving-coil circuit shall be sufficiently non- 
inductive seems to be a more difficult matter, and it is not 
clear to what extent it can be met. In an instrument 
designed by Dr. Drysdale, on the same general principle as 
we are discussing, and referred to by Dr. Sumpner, a second 
fixed coil is introduced into the gir-gap of the electro-magnet, 
wound in an opposite sense to the moving coil and connected 
in series with it, giving an approximately non-inductive com 


Fia. D.—EDGEWISE INSTRUMENT (COVER REMOVED) USED As 
VOLTMETER WITH SEVERAL RANGES. 


bination. That design has the further advantage that the 
moving coil has no closed iron circuit. In either design the 
error due to the inductance of this circuit can be reduced to 
any extent by introducing non-inductive resistance at the 
expense in the wattmeter of the force on the moving coil. 

In any case it is clear from Dr. Sumpner's figures that 
the error due to this cause can be reduced to a very small 
amount, and it is probable that it can be made entirely 
negligible withont excessive reduction of the forces on the 
moving coil. If this be ғо, and the conditions for accurate 
working can be met as easily as appears, Dr. Sumpner has 
made out a clear case for the adoption of moving-coil 


by 


УУУ 


Fic. D.. 


instruments as normal instruments for alternating- current 


circuits, on exactly the same grounds that have led to their 
universal employment for direct currents. 

Figs. C, С,, C, show another form of the instrument— 
a wattmeter with its transformer. In this case the trans- 
former, fig. C,, has an iron core, which makes the construc- 
tion more compact but increases the self-inductance of the 
moving -coil circuit. 

Figs. D, D., is another form again, arranged in this 
case for a horizontal scale. 

Mr. Franklin Stevens's condemnation of the scheme can 
only be explaiued by supposing that he has not really under- 
stood the case for it, but has received an impression, from 
the very care and detail with which Dr. Sumpner has dis- 
cuesed the conditions for accuracy, that these are difficult or 
even impossible. On the other hand, perhaps his familiarity 
with the portable dynamometer leads him to forget that the 
initial difficulties with that instrument were at least as great 
as those which present themselves here, though they were 
of a different kind. There they were mainly mechanical, 
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due to the smallness of the forces available, while here they 
are mainly electrical, the forces available being large and 
the construction involving little or no difficulty. 

Before leaving this subject it may be pointed out that 
electrostatic instruments are probably capable of much wider 
application than they have received. In their case the 
electrical difficulties are small, as there is no heating, no tem- 
perature effect, no inductance to be considered, and the 
introduction of condensers cuts them off from the live 
circuits, and makes them very safe to handle. The 
mechanical difficulties due to the very small forces are met 
by hanging the moving part on a compass point, and forming 
the inductors as spherical surfaces struck about that point 
as-a centre. Electrostatic instruments have been success- 
fully used for insulation testing on a plan due, we believe, 
to Mr. Oswald Cox, and they have many advantages. 


INTERFERENCE IN WIRELESS 
TELEGRAPHY AND THE INTERNATIONAL 
TELEGRAPH CONFERENCE. 


By R. A. FESSENDEN. 


(Concluded from page 114.) 


2. As Shown by Verified Tests —The foregoing official 
and semi-official tests were made with the old type of inter- 
ference preventer, and while it is believed that the results 
obtained are much better than has generally heretofore been 
considered possible, they are far inferior to the results which 
have been obtained with the latest improved types of inter- 
ference preventer. 

Brant Rock.—Fig. 12 shows the work done in cutting 
out interference when working between Brant Rock, Masesa- 

chnsetts, and Scotland. 
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In the diagram, R A represents the Brant Rock trans- 
Atlantic station, distant a little over 3,000 land-miles from 
Machrihanish. It will be seen that there are 11 interfering 
stations within a radius of 50 miles from the Brant Rock 
station, and six within a radius of 30 miles. The power of 
these stations ranges from 3 H.P. at the smaller stations up 
to 15 and 20 н.р. at the Boston and Lynn stations, and 
about 50 H. P., it is believed, at the Marconi trans-Atlantic 
station at Wellfleet. 

It will, of course, be obvious that the Brant Rock station 
would not have been located in this position if there had 
been any question as to the possibility of cutting out 
interference. 

The results obtained justified the location, for, except in 
the case of Cape Cod and a high-power station at Boston 
which interfered intentionally, none of the other stations could 
be noticed when communicating with Machrihanish. 

With reference to Cape Cod, the electro-magnetic waves 
from it were easily cut out, but the electrostatic effect. gave 
some trouble until the proper arrangement was used, since 
which time its signals have been cut down until they are 


barely audible, and do not interfere with the receipt of 
messages from other stations. Some later improvements 
which have been made will entirely cut out the small trace 
of disturbance still left. 

With reference to the Boston station, this gave no trouble 
while sending on its own tune, but the operators at that 
station received instructions to interfere purposely as much 
as possible; and as they succeeded in getting within 3 per 
cent. of the Brant Rock tune, and had a large amount of 
power at their disposal—10 to 15 Kw.—they were able to 
interfere for several nights. This, however, afforded an 
excellent, opportunity of testing some improved methods, and 
as а result it was found possible entirely to cut out this station, 
even when interfering of set purpose, so that signals were 
entirely inaudible, and, at the same time, to read messages 
from Machrihanish, the messages from Machrihanish being 
cut down only 50 per cent. 

It would, of course, have been an easy matter to have used 
a different tune for sending from Machribanish to what was 
used at Brant Rock, and to have eliminated the disturbance 
in this way, but it was considered that the opportunity of 
making a test as to the ability of the station to cut out 
malicious interference was too good to be lost, and owing 
to this fortunate circumstance some very important improve- 
ments were made in the way of cutting out interference. 

Washington tov Boston Texst—It was found possible to 
receive messages at Washington from Massachusetts, a 
distance of 400 miles, in spite of the fact that the U.S. 
Navy Yard at Washington, distant a mile and a quarter 
from the Washington station, was sending. Тһе Washing- 
ton Navy Yard was entirely cut out. While it is true that 
the wave-length of the Navy Yard is about 30 per cent. 
different from the Boston sending tune, the experiment 
showed that the wave-length might be very much closer 
without causing disturbance. 

Interference Formula.—The following formula applies 
approximately, when the interference preventer is used— 

(MD) dr.P8 . 
| (ats)? PD 

Here M D is the distance of interfering station D from 
receiving station R, at which station D interferes with receipt 
of messages by R from sending station s. 

MS = distance of 8 from R, 

P 8 = power of sending station, 

PD = power of interfering station, 

d Е = difference between frequencies of sending and 
interfering stations divided by frequency of sending 
station, | 

C i8 а constant. 

The value of the constant C as a rule lies between 10° 
and 106, depending upon circumstances. The formula is, of 
course, not «quite correct, as a great deal depends upon 
the capacity of the aerials, &c. It agrees fairly well, 
however, with the results obtained in practice. 

Under ordinary conditions, unless an interfering station 
is nearer to the receiving station than 1 per cent. of the 
distance between the receiving and transmitting stations, it 
will not produce any disturbance where an interference 
preventer is used at the receiving station. · 

This does not apply to the latest methods of sending and 


C. 


receiving wireless signals, as with them it does not matter 


how close the interfering station is, and in a later article 
I shall describe tests showing that messages can be 
received on an aerial while at the same time the same 
aerial is being used for transmitting messages to another 
station without the transmitted messages interfering in any 
way with the received messages. I am aware that this 
statement will hardly seem credible, but I would ask for 
a suspension of judgment until the patent situation is such 
that I can publish a description of the apparatus and test. 


DIRECTED MESSAGES AND UNPUBLISHED METHODS. 
The question of directing messages is one which has 


occupied the attention of a great many workers in the wire- . 


less field; but here, again, the statements made are, as а 
rule, quite unreliable. An exception must be made in the 
case of Marconi’s work on horizontal antennz, which is an 
entirely practical and reliable method, within the limits 
pointed out by Marconi. 


i 
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With reference, however, to the statements made by other 
experimenters to the effect that they have succeeded in 
throwing signals in only one direction, these statements are 
entirely incorrect. Even an elementary knowledge of optics 
shows that even if a wave train could be started in опе 
direction it would immediately spread out and act as a new 
source. Hence all statements that waves can be projected 
in a single direction by the use of three or more antenna 
are absurd. In order to obtain any effect of projection, the 
dimensions of the reflector must equal a great number of 
wave-lengths. Suppose a wave-length of | mile were 
used, then the reflector would have to be about 25 miles 
in diameter, and even then there would be a good deal 
of loss. 

The writer has used several methods, most of them not 
very efficient, however. One method in connection with the 
wave chute is shown in fig. 13. Another method, shown in 


А 
ш 


figs. 14 and 15, consists in using a bundle of horizontal 
iron wires stretched at a little height above the ground, the 


wires being about 1 mil in diameter, and laid so as to be’ 


perpendicalar to the direction of receipt of the waves. A 
shield is used behind the layer of horizontal wires for the 
purpose of cutting out the waves coming from behind, 


Fig. 15. 


This method has the advantage over the horizontal copper 
wire in that the horizontal copper wire only ‘shunts the 
ground, and hence the signals are weakened. On the other 
hand, the horizontal iron wires gather in, according to my 
experimente, a much larger fraction of the energy, and, 
moreover, as the length of the horizontal iron’ wires when 
tuned is less than the length of the horizontal copper wires, 
the apparatus is more compact. 

A much more efficient method is the one shown in fig. 16. 
Here a is a tank, filled with distilled water, в, and having 
a layer of oil on top. р, to prevent evaporation. с ів a 
copper cylinder connected through the secondary of an 
Elihu Thomson transformer, E, and grounded at F. G is a 
metallic reflector. The walls and bottom of the tank are 
made of asphalted brick. The secondary of the Elihu 
Thomeon 


transformer is connected to the usual oscillatory 


circuit ot to a high frequency dynamo. 


Li 


In this device the water has about 80 times the specific 
inductive capacity of air, and hence the wave-length is 
approximately nine times as great and the energy is 80 times 
as great. Nearly pure water is an insulator for these high 
frequencies, while at the same time it maintains its' high 
Specific inductive capacity, provided it is not allowed to 
freeze. By this construction a metallic reflector can be 
used, which has many times the wave-length, without 
obtaining abnormal proportions. For instance, if the 
cylinder is 1 ft. high, it will radiate as much energy as a 
cylinder of the same diameter 80 ft. high, and if the tank 
reflector be 100 ft. in diameter, there will be quite a strong 
focusing of the waves. For stationary work, the front wall 
of the tank should be made flat and not circular, and a 
wave chute should also be placed in front. In regular work- 


ing, the whole tank should be covered on all aides except the 


bottom by a well varnished board framework, so as to 
prevent absorption of the waves. 

One advantage of this method is that on account of the 
energy being localised, a less amount of energy is required, 
and hence the capacity of the cylinder can be made relatively 
small, and still be effective over long distances. 

New Methods of Work.—With reference to unpublished 
methods, the fact will be appreciated that it is not advisable 
to publish methods until the patents have been filed for a 
considerable time. This much may be said, however, that 
the present types of sending and receiving apparatus will 
soon be entirely superseded by methods employing no spark 
gap in sending and producing indications at the receiving 
end by direct electro-dynamic action. With this type of 
apparatus there is no trouble whatever from interference or 
from atmospheric disturbances, and it possesses many other 
advantages which it is not necessary to go into at the 
present time. 


SUGGESTED METHOD OF INTERNATIONAL WORKING. 


The writer has given elsewhere (Hysteresis in Social, 
Moral and Economic Functions) a proof of the following 
deduction :— — | 

* Deduction 7. 
ment is insurance.“ 

It is unfortunate that the abuses which have accompanied 
the independent control of public utilities, should have led 
governing bodies to attempt to operate these public utilities 
instead of controlling their operation by the Government's 
power as landlord. 

In the official report of the Ontario Power Commission, I 
have given the reasons why, except within certain very narrow 
limits, governing bodies should not operate public utilities. 
I there point out that engineering improvements are only 


The only proper function of a govern- 


— . S М 


Fig. 16. 


made through the expenditure of large sums of money for 
experimental work, and refer to instances within my own 
knowledge of the expenditure of 24 million dollars in 


. developing a new method of making window glass and the 


expenditure of five hundred thousand dollars in developing 
an electrical invention. To quote from my report :— 


It can hardly be questioned that the executive head of a muni- 
cipality .or State would not feel justified in spending several 
million dollars of public money in attempting to develop an engin- 
eering improvement, in view of the fact that only a small fraction 
of such attempts are successful. 

Further, communities and their executive officers would generally 
lack the incentive of personal and corporate gain, especially if all 
similar undertakings were under State or municipal control, and 
would therefore to such extent be deterred from advance. 

It is true that under State or municipal operation some minor 
and sporadic developments may be expected, but nothing of a 


general or important character. Important developments generally 


come only from the hands of individuals or bodies responsible only 
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to themselves, and provided with the incentive of a large profit 
The elimination of self-responsibility and incentive would 
inevitably produce a condition in industrial and scientific develop- 
ment analogous to the Dark Ages. 

In their proper functions of insuring the safety of ocean 
traffic, the Governments have undoubtedly a right to enact 
such regulations as shall provide for this in the greatest 
degree possible. In their functions of insuring a stable 
form of government, they have the right to take such steps 
as shall secure, in time of war, at least, the highest etficiency 
of their navies. This latter right should be exercised with 
due rezard to the fact that the normal state of the nations is 
one of peace, so far as this can be done without decreasing 
the efficiency of the service. 

These governmental rights can, it is believed, be secured, 
without interfering with the rights of the individual, in the 
following way :— | 

(а) By the international adoption of two different wave- 
lengths, one for mercantile use, and the other for navy and 
army use. The two wave-lengths chosen might be, for 
example, 500 metres for mercantile work, and 550 metres 
for army and navy work. 

(^) Stations operated by companies or individuals should 
not be allowed to operate within 5 per cent. on either side 
of the two wave-lengths chosen—/.e., should 500 metres and 
550 metres be the two wave-lengths chosen, private com- 
panies should not be permitted to use wave-lengths between 
limits of 475 and 575 metres. 

It might at first appear as if a separate wave-length 
should be used for signals of distress, but, on consideration, 
it will be seen that this would be inadvisable. А station 
which might be in range and capable of giving assistance 
might be talking on some other tune at the time the signals 
were received, and hence might fail to notice the signal of 
distress. The only proper signal of distress would be the 
repetition of a single letter, as a single letter can always be 
heard, sooner or later, through interference. All vessels 
within hearing should be required by law to immediately 
cease operating on hearing this signal of distress, and to 
answer it in a prescribed manner. 

Inasmuch as it is possible to select signals within a quarter 
of 1 per cent., it is evident that the allowance of 5 per cent. 
on either side of the international wave-lengths allows for 
some 40 different tones, which number, in my experience, 
will be found more than ample for all practical purposes. 

It is believed that the international adoption of two wave- 
lengths as suggested above would solve all the difficulties 
which are at present met with. 


——————— —— 


RAIL CORRUGATION: A REVIEW. 


SPECULATION as to the cause or causes of the phenomenon 
of the longitudinal corrugations which have been suffered 
for many years in isolated instances, but within the last five 
years have extended their operations throughout the world, 
and are well known to a large and always increasing number 
of tramway officials—speculation has been approaching a 
crisis, and now may be gaid almost to be emerging from the 
regions of surmise into a less foggy land. This has been 
brought about, as usual, by the gradual collection of evidence 
which is being subjected to a severe fining process. 

The Light Railway and Tramway Journal published in 
December, 1903, the views of some who had formed theories 
from practical experience. Since then various people have 
joined in the discussion, and a réswmé of the opinions 
expressed may be of value as indicating the direction in 
which a solution must be sought. 

In 1903 the question was discussed cursorily at a 
meeting of the Tramway and Light Railway Officials’ 
Association, when conflicting statements were made as to 
the usual /ocus of the first corrugations, although the opinion 
that they appeared first on one of the rails of curves seemed 
to find general acceptance. Оп the other hand, nothing 
could be suggested more than tentatively as originating the 
trouble. The shot in the dark of one was that electricity 
had something to do with it ; electricity, the origin for some 
of all good and evil. 


Another speaker thought that constant braking over 
certain stretches of rail might be at least a contributory, 
and Mr. W. J. Cudworth (N.E. Railway), Mr. F. C. 
Tempest (S.E. and C. Railway) and Walter Scott, Lid. 
(Leeds Steel Works), all express the same view in the Liyhf 
Railway and Tramway Journal, so that it must be treated 
with the respect which is due to competent authority, 
although the last firm are not users of rails, and say that 
they are unable to suggest any reason why the wear, which 
must have arisen from the use of brakes or from the slipping 
of the car wheels on the rail should be so uneven as to produce 
corrugation. 

Mr. Smith, of Leicester, also holds the ** braking " theory, 
for he says, in the June issue of the above Jovrnal, 
that corrugations are most perceptible just before a com- 
pulsory stop, which indicates that the brakes have a 
great deal to do with it, and bis opinion is strengthened by 
finding that they do not occur on curves. It is well to say 
here that in this his experience is at variance with almost 
all the experience of which there i8 any record. 

It is well to note particularly that only two engineers of 
our heavy railways have observed corrugations, and those 
not at all where speeds were high, but rather where they 
were at their lowest, and we may draw the conclusion fairly 
that there is nothing provocative of corrugation in the track 
of standard railways, while we may agree very well with the 
fundamental statement that the most likely action to produce 
such u strange effect is the alternate skidding and rolling of 
wheels, 

It is easy enough to picture the genesis of depressions 
under the action of skidding wheels, but not so easy to 
understand why they should persist, unless we assume that 
skidding begins general at the same point, and that the 
periodicity of the alternations between rolling and sliding is 
fairly constant, although 16 is also reasonable to assume that 
when once the smallest depression is formed, the tendency of 
freely rolling wheels is to bump into it from the adjoining 
crest and to perpetuate and deepen it in that way. Similarly 
we may imagine a whole series of waves propagated from & 
single source independently of any farther skidding. 

Probably greater light could be shed on this if Messrs. 
Cadworth and Tempest disclosed more fully the nature and 
degree of the phenomenon as it occurs at the stations on their 
lines. 

In Hull the corrugations appeared first **on a curve of 
very large radius where the cars ran at high speed,” and it 
came later to straight rails over which also there was quick 
running. 

Mr. Fell records in his recent report to the L.C.C., that in 
this country the worst corrugations appear at curves and on 
the outer rail first. He says that they are found in almost 
every tramway in England and America. With regard to 
the latter country, he does not say anything as to curves 
playing an important part, but mentions that the length of 
wave varies with the speed, being up to 8 in. long in 
Buffalo, where the cars run on some of the interurban lines 
at 20 to 30 miles per hour, and as much as 31 in. long on the 
Boston Elevated, where speeds are over 40 milcs per hour. 

Here, then, are conditions quite the reverse of those noted 
by Cudworth and Tempest, producing what we must take to 
be the same effect. In one set of cases (the English main 
lines) high speed on the open line never has set up these 
waves, while in the other (the tramways) they are said to be 
influenced in a marked degree by speed. That suggests 
first that the essential differences in construction between 
tramways and railways in England are responsible, and that 
the vibrations (assuming that they are vibrations) which 


` induce material waves are killed, or cannot be started on the 


resilient track of a railway, while they are fostered and 
magnified on the relatively unyielding tramway. 

It suggests next that if real corrugations have been observed 
on railways, and if they are the outcome of braking, there are at 
least two causes at work independently, for braking can have 
nothing to do with corrugations on those parts of a line 
where brakes are not used. 

But the Buffalo interurbans and the many other 
American light electric railways on which corrugations have 
been reported are built very much like. our railways, so that 
corrugations ought not to arise on them ; yet they do, and 
the evidence, so far as we have gone, leads to the con- 
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clasion that they can be neither caused nor cured by con- 
struction in one way or the other. 

Once having granted that vibration is the instrumentative 
force, however generated, it is unnecessary to trouble abont 
the varying length of waves, for it seems to follow naturally 
that this will vary with the speed of сага. ‘he only thing 
to care about ів the cause of waves of all lengths. 

Up to this point there are indications that the line which 
research should take rather seems to be to ascertain the 
differences which exist between main line and tramway 
rolling-stock and permanent way, for, with rare exceptions, 
observed at a few stations, it may be said broadly that corru- 
gations do not occur on steam railway lines in England, but 
that they are becoming universal on electric tramways. 

The differences in permanent way construction are marked, 
and cau be expressed most simply by saying that a railway 
13 flexible and a tramway rigid. 

If there were none bnt home evidence available, there 
would Беа prima furie case for corrugations being caused by 
rigidly held and inflexibly bedded rails, but there is the 
American evidence quoted above from Mr. Fell's report, and 
there is tbe especially strong evidence of Mr. V. Angerer, 
vice - president of Messrs. Wm. Wharton, jun., Incorporated 
(Light Railway and Tramway Journal, December, 1903), 
who seems to have been investigating the subject for years. 
He has found corrugations occurring on elevated and surface 
tracks, on track laid on sleepers, and on the yoke and concrete 
construction of conduit tramways, on straight track and on 
curves, but Ле has never found it on any regular steam railway. 
We have not space to reproduce the whole of his contribution, 
bat briefly, his theory is that corrugations are ** produced 
through vertical vibration set up in the rail, which brings 
the surface in more severe contact with the wheels at regular 
intervals. The vibrations are set up at the joints, and the 
corrugations start at or near them, and are observed chiefly 
where either the supports of the rail were rather far apart, 
or where some of the wooden cross sleepers had sunk so that 
a considerable length of rail was suspended; also “ where 
the supports are rigid like yokes laid on concrete, aud where, 
therefore, the elasticity of the wooden cross ties docs not 
connteract the setting up of vibration. This elasticity is the 
only explanation I have for not finding corrugations on 
regular steam railroads." 

That is to say, the vibrating rail is “stopped” at such 
short intervals by the sleepers that serious waves cannot be 
formed, and that whenever enough of these stops are 
removed the mischief begins. 

If it were possible to believe that sleepers are “ washed 
out " only on tramways and never on railways in America, 
we should be more ready to accept this theory as plausible, 
but we have it from several sources, and from the present 
witness among them, that corrugations have not been found 
on railways. On many thousands of miles in America and 
this country there must have been a great number of oppor- 
tunities during the last 20 years—to go back no farther— 
for exceptions to have helped to prove the witness's rule. 
Notwithstanding our unwillingness to accept this theory 
completely, the value of Mr. Angerer’s observations is un- 
disputed, and whoever investigates the phenomenon as it 
occurs in Great Britain, should pay minute attention to the 
way in which corrugated rails are bedded on the concrete. 
They should look also for the indents on the side of the 
railbead, which Mr. Angerer found and attributed to vertical 
movement of the rail, although it is probable that these 
marks are not confined to corrugated lengths. 

Mr. Ayton, of Ipswich, finds that “ іп almost every case 
where corrugations have appeared the subsoil consists of 
loo-e ballast and sand, witli water coming quite close up to 
the surface." This ceincides well with Mr. Angerer's views, 
and be believes that if the rails had been laid like an 
o-dinary railway the track would have killed the vibrations 
and corrugations would not have been formed. 

Again, the Brussels Tramway Co. find that the corruga- 
tions ** are generally more accentuated on the rail which is 
nearest to the extrados of the road, t.e., to the point which 
gets most rain water." 

There have been great variations: in tho percentage of 
carbon in the tramway rails of this country, and it is pro- 
bable that they are barder than railway rails, as they 

naturally ought to be. It is conceivable that the great 


. which is 


difference between the supports of railway and tramway 
rails would permit cold rolling to take place in the latter, 
bnt not so casily in the former, even though the steel of the 
railway rail were softer. That it docs occur at every tram- 
way joint which is not particularly carefully fished is common 
knowledge, but the question is under what circumstances 
this bump at joints develops into a series of waves? 
Whether analysis bas much or all to do with it, ought to be 
discovered by the examination of a full set of corrugated 
specimens varying in carbon and manganese. 

In the Street Rail ay Journal, for July, 1904, a German 
engineer wrote :— Owing probably to the use of soft rails, 
German railways [used here in the American sense, meaning 
light railways or tramways] have been large sufferers through 
the wear of rails in waves or ridges, which was noticed in 
America before high carbon rails became so common in that 
country . . . . At first these ridges are formed for only a 
trifling distance, but once begun they are propagated very 
rapidly, and always i in the direction in which the cars run. 
The most plausible explanation is that the wheel rolls the 
rail material before it, until the wave has reached a certain 
height, whereupon the wheels rise over the obstruction, and 
the process begins again.’ 

Together with this suggestion, and in opposition to it, 
should be taken the case presented by Mr. G. Moyle, the 
engineer to the Bengal State Railways (Engineer, December, 
1904, Tramway and Railway World, June 7th, 1906), 
the more remarkable because it refers to 
main line railways. Не was troubled with what he calls 
appropriately roaring rails, and made analyses which brought 
to light that those rails are much /arder than ordinary rails, 
“This sets up intense and undue vibration in the rail, which 
is enhanced when Ње track has resonant properties.” Mr. 
Banister, of Norwich, quotes this authority in the Light 
Railway and Tramway Journal for June, and believes that 
the reason is the only one which is sufficient. to account for 
the corrugation on his tram rails. 

Iu the Alectrician for February 16th, 1906, there is an 
editorial note in which the part contributed by rail com- 
position is said to be caused by susceptibility to cold- 
rolling, which **seems to be associated with relatively low 
carbon and high manganese contents." It continues 
emphatically : :—“ Where tramway rails containing over 

55 per cent. of carbon, and under ‘8 per cent. of manganese 
have been used rail corrugation is unknown." The authority 
for this assertion is not quoted. 

Certainly the analysis of every specimen of corrugated 
rail which is to be used as an argument should be ascer- 
tained, together with the analyses of neighbouring rails which 
are not affected, although apparently subject to the same 
conditions. . 

Inquirers on this and other matters forget sometimes to 
take both kinds of evidence—positive and negative—before 
drawing a conclusion. 

It will not have escaped attention that corrugation is 
attributed now to rails of the hardest and of the softest steel, 
and is difficult to reconcile such contradictory statements, 
while at the same time we are most unwilling to suggest that 
the observations of. either side are incorrect, or, in fact, that 
they are really irreconcilable. 

[n any case, the rail is only the soil in which waves may 
be sown. If the analysis is of one order, perbaps no external 
influences could corrugate the surface, if it is of another, 
waves may be formed readily under certain circumstances. 


If the first analysis is satisfactory from other points of view, 


of course it will be used always in future, and nothing more 
will be heard of corrugations, but that will not bring 
us any nearer to isolating the active causes of them, 
and it is with that in mind that we are reviewing the 
subject now. 

Another hypothesis is due to Mr. Fell, who thinks that 
waves may originate by very slight unevenness of the newly 
rolled rails “setting up a slight jumping action in the car 
wheels," as well as through unevennesscs due to rail joints, 
and to wheels or track being out of gauge. 

Several companies on the Continent attribute the mischief 
to want of homogeneity in the steel, and some “to the 


oscillations of the motors." 


(To be continued.) 
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ELECTRICALLY DRIVEN ICE-MAKING 
PLANT. 


By ORRIN E. DUNLAP. 


WHAT is believed to be the only electrically operated ice-making 
plant in the United States has been installed by the Cataract Ice 
Co., of Niagara Falls, in a new brick building 125 ft. long, 44 ft. 
wide, and 28 ft. high. The greater part of the artificial or manu- 
factured ice of to-day is made by one of two systems, known as the 
"ean" system and the “plate” system. The Cataract Ice Co. 


Іск-Млкіхо PLANT; REFRIGERATING TANK ON THE RIGHT HAND. 


9 


formerly used the ''can" system, but, desiring to increase its 
output, as well as the quality of its product, it adopted the ‘ plate“ 
system. ; 

In Niagara Falls the popular power for the operation of factories 
of al] kinds is electrical power, ard the company has installed a 
100-u.P. Westinghouse induction motor to-operate an ammonia 
compressor; a 5-H.P. motor of the same type, that operates an air 
compfessor; a 3-H.P. motor to drive the brine pump, and a 5-H.P. 
motor to operate an electric crane. The electric current is received 
from the Niagara Falls Hydraulic Power and Manufacturing Co., at 
2,200 volts, and for the operation of the small motors this 
voltage is stepped down to 220 volts. 

In this Niagara Falls plant the tank 
occupies a space 98 ft. long, 154 ft. wide, 
and 9 ft. 9 in. high. This tank is divided 
into eight compartments, each containing 
four plates. One of these eight сот: 
partments is emptied daily, taking out 
eight cakes of ice, the approximate weight 
of each сакс being about 4 tons, so that 
the plant has a daily capacity of about 
32 tons. The weight of the daily output 
varies, of course, according to the thick- 
ness of the ice. Each cake of ice made is 
about 15 ft. 3 in. long x 9 ft. 6 in. wide, 
clear and transparent. Into each cake 
of ice, about 6 ft. apart, two iron rods, 
5 ft. long and about 1 in. in diameter, 
are frozen, and in drawing the ice these 
rods are engaged by hooks at the ends 
of chains on the electric crane. After 
being raised from the compartment where 
it was made each cake of ice is conveyed 
by the crane to the rear of the building, 
where it is placed on a tip table and 
dropped to a horizontal position. At the 
present time saws operated by hand are 
used to cut the ice into small cakes, but an 
electrically-operated saw is to be installed. 
Out of each of the huge cakes 32 small 
cakes are made, and these are chuted toa 
storage room, where the ice is kept for 
delivery. The plant has a storage capacity 
of 3,000 tons. 

The water is taken from the city mains. 
It passes through a condenser, and is 
pumped to the top of the building, where it 
is discharged into a tank of large eapacity equipped with live steam 
coils. Here the temperature of the water is raised to 160° F., and 
by gravitation the water passes down through a flat cooler, which 
reduces it to a temperature of about 90° before passing through the 
filters, which have a capacity of about 15,000 gallons per day. 
From the filters it passes to the fore-cooler, or water storage 
tank. From this tank it passes, as it is used, by gravitation to the 


freezing compartment. In the operation of the plant, the an- 
hydrous ammonia gas is compressed and thereby heated. It is 
then passed to a condenser, where it is brought into contact with 
water-cooled surfaces, thus reducing its temperature to the tem- 
perature of the water, and converting it into a liquid. It 
is then allowed to expand into coils, which are encased in the 
freezing plates. These plates being submerged in the water, 
ice forms on their outsides, and after a period of eight days a cake 
of ice has developed or grown. The system used is known as 
the direct-expansion system, but the trouble with old direct- 
expansion plants is obviated hv the introduction of a reserve 


line, which is used inf thawing off. After the hot gas has passed 


through the coils within the plates in thaw- 
ing off the cakes from the plates, it becomes 
liquefied. Itisthen conveyed by meansoftbis 
reserve header to another compartment, 
where it is expanded into the coils. It will 
be observed that in thawing otf, tbe plates 
are used as a condenser. This eliminates 
the possibility of the liquid gas going back 
to the compressor, which was the difficulty 
met with in operating the old type of 
direct-expansion plate plants. 

As it takes eight days for a cake of ice to 
develop, it is evident that could the period 
of freezing be reduced, the plant investment 
would be materially lessened. Experts are 
now trying to accomplish this. 


Belgian Investments in Tram- 
Ways. The Société Générale Belge 
d'Entreprises Electriques, of Brussels, which 
isclosely associated with the Loewe financial 
group of Berlin, realised from its tramway 
investments in 1905 nct profitsamonnting to 
£19,600, as compared with £18,000 in the 
preceding year. This reeult has dnabled tbe 
payment of a dividend at the rate of 64 per 
cent. on the share capital of £240,000, as con- 
trasted with 6 per cent. in 1904. In addition 
to Belgian undertakings, the company is in- 
terested in the Anglo-Argentine Tramways Co., and in other tram- 
ways in Italy, Denmark, Bulgaria, Turkev, and other countries. A 


second Belgian tramway enterprise is the Union Anversoise de Tram- 


ways et d'Entreprises Electriques, of Antwerp. In the course of the 
report submitted by the directors at the meeting on July 3rd, it was 
stated that during 1905 the company assisted in the establishment 
of the General Electric Tramways Co., of Rosario, which will work a 
length of 77 miles. The company and the Compagnie Mutuelle de 
Tramways have undertaken the work of transforming the Roeario 
network, which will be arranged on the overhead trolley system, 
and the first section will shortly be opened to traffic. In co- 
operation with others, the company has formed tbe Escaut Elec- 


Four-Ton Brock or IcE CARRIED BY ELECTRIC CRANE. 


tricity Co., which is to supply the district of Antwerp with elec- 
trical energy, and has also participated in the construction of the 
Société Hispano-Belge de Chemins de Fer et de Tramways, and the 
present summer is to witness the inauguration of the first line, that 
is, from Malaga to Torre del Mar. The netéprofits of the Antwerp 
company amount to £48,000, and a dividend has been declared at 
the rate of 73 per cent, on a share capital of £200,000. 
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THE ROYAL COMMISSION ON LONDON 
TRAFFIC. . 


Tur latest addition to the London Traffic Library is now 
complete in eight volumes. The last to be published is 
Vol. IV, which is concerned to the extent of 1,250 paves 
and 102 plates, with appendices to Vol. I, the Report of the 
Commission. 

The series is an astonishing example of thoroughness, is 
well worthy of the grandeur of the subject, and deserves a 
much better fate than seems likely to be its lot. People 
already begin to think of this Commission as having sat 
sometime in last century, and will be inquiring soon what has 
been done to lessen the congestion in London streets. 

Half the volume is taken up with the results of a Sub- 
Committee's visit to the States. Тһе conditions in New 
York City are quite unlike those found in London, and are 
dependent on the long and narrow formation of Manhattan 
Island. 

Elevated railways are not suited to the London streets, as 
everyone knows, without seeing them in New York. 

Mr. Lynden Macassey, the learned secretary, supplies 


anotber description of the subway, which suffers, if anything, 


from over description. Nevertheless, the volume would 
have been incomplete without it, and probably Parliament 
does not know so mucl: about it as our readers. 

There are 1,300 miles of tramway track in New York, all 
controlled by the omnipotent Interborough Co., which owns 
the Elevated " and works the Subway. Although the last 
34 miles of the Subway were estimated to cost 10 million 
dollars, the company agreed to make it for 2 millions. The 
L.C.C. would scorn to save 1} million pounds like that. 
In Boston, too, the means of transport are all in the hands 
of one concern, the Boston Elevated Railway Co. АП the 
facilities in New York have supplemented and not inter- 
fered with each other, and it is said that where all three 
systems are in operation at a 5 cent fare, passengers take 
the tramcars for one mile, the Elevated for from one to two 
miles, and the Subway for anything over, which leads to the 
remarkable conclusion that the species of undertaking on 
which least capital has been spent does the least work, but 
gets as much for it as the others. 

While New York presents little likeness to London, 
Boston is what the secretary (possibly from the effects of 
overwork) calls its prototype. ‘With every extension of 
tramway mileage, the population has spread radially ont- 
wards." 


The tramways did all the carrying work until congestion 
got to such a pitch that tbe speed of the cars in the busi- 
ners centre seldom exceeded 2 miles per hour, a state of 
things which it is not hard to parallel in modern London. 
In this case a subway on one side and an elevated railway on 
the other have brought the necessary relief, so that the 
problem was not anything like so difficult as ours. Greater 
Boston, having an area of 292 sq. miles, has a population 
of 1,147,000; that of Greater London, containing 693 


. miles, which is considered by the Commission (%% 


Vol. 1), had a population in 1901 of 6} millions ; 1} millions 
enter and leave the City of l,ondon every day. 

The Commission says that Boston presents the best 
example of co-ordination anywhere existing. | 

In America general workmen's fares are non-existent, 
and have been refused consistently by the Government. 
“There is a distinct tendency toabandon the practice of placing 
conductors on every coach of a train instead of on the station 

orm. I we mistake not, our underground rail- 

ways will follow suit as soon as they begin tp realise that 
they must pinch to pay. 


Here is u pill for the Roads Improvement Association and 


the motor-omnibus fraternity :—*'* The evidence. . . as to 
the reguiating effect of tramways on general traffic is very 
striking. Tradition has it that two foot bridges were 
required in the sixties to enable pedestrians to cross 
Broadway at its lower end, but that, shortly after the intro- 
duction of horse cars. . . conditions so much improved 
that the bridges were removed." 
When our long-expected Traffic Board is created, we shall 
bave to acknowledge the lesson taught by New York and 


Boston, where “co-ordination and control are effectually 
secured by ad hor tribunals.” 

Sir John Dickson Poynder presents a report on the 
question of aiding the construction of railways into thinly 
populated districts, or the running of unremunerative trains 
by the aid of various easements or subsidies. ‘ In many 
cases the additional trains could be put on . . . if the local 
authority were willing to forego its claim to the whole or to 
part of the increased assessment attaching directly to the 
railway . In other words, if the local authorities 
would stop killing the goose, they might have a chance of 
getting some golden eggs.  . 

Sir George Bartley presents a report on meaus of transit 
in European cities. In all Continental cities tramways and 
generally urban railways are built on a concession which 
prescribes service, fares and routes. At the expiration of the 
concession the lines revert to tlie grantor under agreed 
conditions. That arrangement is not at all unlike the 
English procedure as between local authority and company, 
and we rather think that the profit-sharing arrangement 
between the City of Paris and the Metropolitan Railway Co. 
is not so unique as the report suggests. Whether that is so 
or not, Paris does well out of it, for in 1903, in spite of the 
fire, the company paid 54 million francs to the city, and the 
latter carried 3 million francs to relief of rates after paying 
interest on а loan of 72 million france, which it raised for the 
railway. The concession is for 34 years. Another lesson 
which the L.C.C. has conned, but not kenned. 

Then follow appendices on the Regulation of Traffic by 
Police; Area, Houses and Population of Greater London ; 
History of London Traffic (wliich may be interesting, but is 
not essential), and the Building Laws in Greater London, 
none of which need keep us. — Last, except for a complete 
bibliography and catalogue of works of reference, comes а 
summary of Mr. Stephen Sellon's examination into the tram- 
way systems of the kingdom. 

This appendix shows that where facilities for locomotion 
are provided the workman will remove from the centre of a 
town to the limit of the penny fare; and that the universal 
effect of a tramway is to appreciate the value of the pro- 
perty on its route. We know a county surveyor who has 
been in the habit of declaring any time this last tive years 
that roads with tramways on them cost one-third more to 
maintain than they did before the paving was laid, and he 
had nothing but a strip on each side to keep, vet the Com- 
mission deduces from Mr. Sellon's report that in every town 
tramways have invariably resulted iu a diminished cost of 
maintenance of the streets. С 

Certainly that will not please the Roads Improvement 
Association, to whom, by the way, we wish every success in 
their persistent Struggle in the direction indicated by their 
title. 


=> 


A Cape Town Action.— In the Supreme Court at Cape 
‘Town, judgment was given on Jne 18th by Sir John Buchanan in the 
action brought by the Metropolitan Tramways Co. against the City 
Council and the Cape Town Cas and Light Co. ‘The action arose 
out of the explosion in Adderley Street, Cape Town, in June fast, 
when a lady was killed and several people injared by the upheaval 
of about 200 yds. of the street surface. The tramway track, which 
was being relaid and the rails welded on the Thermit process, was 
on the point of completion, and was completely destroyed. The 
planti» charged tue Council with negligence in slowing a very 
high pressure gas main to be laid over a disused sewer in the way 
it was, and in blucking up the sewer in Adderley Street at both 
ends without any means of ventilation, whilst the charge against 
the Gas Со. was negligence in laying a high pressure main in con- 
tact with a sewer, and in not keeping the gas-pipes in proper repair. 
The Council denied that the explosion was сапа д by coal gas, 
declaring that it was due to plaiotiffs’ negligence in using the 
Thermit process for welding the rails. Sir Jolm Buchanan, in 
summing up, said that the weight of evidence pointed to the fact 
that the principal source through which the coal pas, which caused 
the explosion, entered the sewer, was through the hizh Pressure main 
which crossed the crown of the sewer. The gas was bieugbt on the 
spot by the Gas Co., and it was impossible to hold that this was done 
without the knowledge and ре mission of the Council. Evidence of 
the experts showed that it was at a certain joiut that the gas fed 
into the sewer. The running of the mains through the crown ot 
the sewer was known to the Town Council, and was undoubtedly 
improper and wrong. Judgment was viven for tlie Tramway Co. 
against both of the defendants jointly for £1,044 for replacing 
the rails blown up, and £250 for the loss of trath also costs. 
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NEW PATENTS APPLIED FOR. 


Compiled ressiy for tbis journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, High Holborn, London, W.C., and at Liverpool, to whom all 
inquirios should be addressed. 


15,478. ''Thenrnopiles." II. ALEXANDER. (Date applied for unter Patents 
Act, 1901, August 29th, 1905, being date of application in Germany.) July Uth. 
(Complete.) 

15,499. “New or improved electric vulcani-ing apparatus.” L. Bixnko and 
Тнк Puig ix Evectric Hratine Co., Lro. July 9th. 


15,50). “Improvements in clectrie radiators.” L. Bixko and the Piasix 
ErrkcrRIc HEATING Co., Lap. July sth. 


15,501. *'Electricaliy-eontrolled optical applian e," J. C. Furpbrrt. July 
9th. (Complete.) 


15,512. New or improved switch for strong and weak electric currents.” 
C. FEvea TAM EYER and О, Kostizen.. (Date applied for under Patents Act, 1901, 
Leing date of application in Germany.) July 65th... (Compiete.) 


15.590. *" Improvements in electrical controlling apparatus for tlat.bed 
print ng machinery." A. С. Асокх. July Yth. 


15.581. Improved electric tell-tale for engine telegraphs.” J. 
Мсіхгохн. (G. McIntosh on the High Seas.) July 10th. 


15,587. “Improvements in insulators for electric rail or tramways.” P. T. J. 
EsrLER and C. З. Draxr. July 10th. 


15,613. Improvements in electro-magnetic devices.“ J. M. Bann. (Date 
applied for under Patents Act, 1901, Juiy Lith, 1:05, being date of applica- 
tion in United States.) July 10th. (Cempicte.) 


15.614. “Improvements in electro-magnetic devices.“ W. II. Trompsos, 
(Date applied for under Patents Act. 1901, July Lith, 1900, being date cf 
application in United States.) July 1th. (Complete.) 

15.615. “Imp ovements in and relating to electrical sigoslling apparatus.” 
А. W. SHaARMaN and THe DE Forest WikELrss TIrrrokarin SyNbpicAi: EK, LTD. 
July 10th, 


13.616. Improve:nents in elec'rical signalling." J. N. MASKELANE, jun., 
and THe Dk Еокент WiuELESS TELEGRAPH Syxpicate, LTD. July 10ih. 


15,6. 3. Improvements in brakes for electric tramway and like vehicles." 
G. A. Truss and О. H. BaupwiN. July 10th. 


15,662. Improvements in und relating to adjustable pendants for hanging 
electric lamps and the like." W. B. Scorr. July llth. 


15,669. '*Improved electrical multi-circuit switch." 
H. Bevis. July llth. 


15,682. Improved electrical indicator and alarm for fire prevention and the 
like." Н. GARSTANG. July ilth. (Complete.) 


15,704. “Improvements in intercommunication telephone apparatus." THE 
ELECTRIC AND ORDNANCE ACCESSORIES Co., Lin., and R. F. Harr. July lith. 


McM. 


A. J. D. KuavsE and 


15,711. Improvements in windings for alternating current dynamo.electric 
machines.” L. J. Hustand Tug SaspycnorT Fousxpry Co., Lro. July llth. 


15,725. “Improvements in brakes and indicating connections for electric 
trams and other vehicles." D. J. Мокслм. July lith. 


15,759. “ Improvements in making insulators and non-conducting material 
for electrical work.” J.C. BUTTEKFIELD, July 12th. 


15,784. Time measuring device for telephone conversations.” 
EVILL and A. Bitms. July 12th. (Complete.) 


15,785. Improved connecting means for the pole plates of the individual 
cells of storage batteries," G. DRkiHanRpT. July 12th. Complete.) 


15,7939. “Improvements in electro-magnetic self-propelling torpedoes.” 
O. Lv6o. July llth. 


15,818. *'Process for obtaining metals from ores or furnace products 
in the electric furnace." К. Kaiser, (Date applied for under Patents Act, 
1901, July 19th, 1905, being date of application in Germany.) July 12th. 
(Complete.) 


15,836. '" Improvements in motor-operated electric switches." THE 
British Тномвом-Носвтом Co., LTD. (General Electric Co., United States.) 
July 12th. 


15,839. *'Electric driving gear for machine tools and other machines." A. 
WicHLER and G. RENNERT. July 12th. (Complete.) 


15,909. “Improvements in and relating to variable condensers.” MARcCONI'S 
WIRELESS TELEURAPH Co., Lrp., and J. V. Sr. PLErTs. July 13th. 


15,910. *'* Improvements in electric sparking mechanism applicable especially 
for effecting ignition in internal combustion engines," Manconi’s WIII. LT AS 
TRLEGRAPH Co., Lro., and E. PrippLE. July 13th, 


15,915. Improvements in electric incandescence lamps." W. NERNsT and 
L. STockEM. July 13th. (Complete.) 


15,37. “Improvements in switches for motor cycles." 
July 14th. 


15.983. Device for actuating advertising apparatus in vehicles driven by 
electricity." E. von PLANTA. (Date applied for under Patents Act, 1901, 
November 28th, 1905, being date of application in Switzerland.) July 140. 
(Complete.) 


15,984. Improvements in and relating to systems of control of electric 
motor operated devices." Тнк BritisH THomMson-Houston Co., LTD. (General 
Electric Co., United States.) July l4th. ` 


15,985. “Improvements in electric resistance devices." THe Bririse 
THomson-Houston Co., Ltp. (The General Electric Co., United States.) 
July 14th. 


16,988. “Improvements in the regulation of electric currents subject to large 
fluctuations of load." M. J. E. TILNEY. July l4th. 


15,989, *' wa the in speed regulation of continuous-current electric 
motors.“ M. J. Е. Tinney. July l4th. 


J. Rouss- 


G. HR. Dio. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications be obtained of Messrs, W. P. 
Tompson & Co., h Holborn, W. O., and at Liverpool, price, post 
free, 9d. (in stamps). 

1905. 


ELkcTROLYTIC CELLS. E. A. Ashcroft. 5.648. March 17th. 


ACCUMULATOR PLATES. А. Schanschieff. 11,6544. June 8rd. (Date applied 
for under Rule 6 Patents Rules ,,05, December 4th, 1905.) 


BYXCHnONOUS ALTERNATING ELECTRIC CURRENT DyNAMO-ELECTRIO MACHINES, 
British Thomson-Houston Co. (General Electric Co.) 11,703. June 8rd. 
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ErLtcrmicat, OzoNIsERS, С. А. Sahlstrom. 12,367. June lith. (Date applied 
for under International Convention, June 21-t, 1904.) 


Junction Bow FoR ELEcrRIc Castes. T. B. Reader. 12.472. June icti. 
О. мамо Ecrecnic Macninery. The Hon. C. А, Parsons. 13,108. June 21th. 


DvyNAMo-EtrcrBeic Manises, Bortish Thomson Houston Co. General Б сле 


Coa 18,112. June ite 


SPARKING Com WITH MULT PLE WINDING For LONITLION ANO Lib c PERPOSESR, Boe. 
Ч Меселе © Niliuclior " aad A. Michel. 14,959. July 20th. 


MiaxNvrACIURE oF ELEcTIuCAL Resistaxces. C. Ruzicka. 16,631. August eth. 


Evecrnobes For SECONDARY BarteRies, H. F. Joel. 17,238. August 25th. 


PGECTRICAL TrRracrors. I.. Gorad. 17,61). August iist. 


Coxrüvasce FoR Тихе TH: Scnracks of ComMuracons. IE. B. Philip- and 


T. C. Parkin. 18, 20. S. Pinner 8th. 


Evecrete Мозок STARTING AND CoNTHOIL ING. Swilcukrs.. Drvish Thoriscn- 
Houston Co. (General l£iectrie Coo 18,7. September bth. 


I. Hr CONTROL Sas TEMS.. Allgemeine Plektricituts-Ges. In. 10. September 
sth. (Date apphed for under International Convention, september ГАВ, 
14.) 


Anc Lasers. F, Janeczek. 25,227. December oth. 


ILeEcTHICAL Winning Device FoR CLocks. Deceui- 


ber Gth. 


A. II. W. Tailke. 25,450. 


Enectiic Frese дур SwircH Mreuaxisu. Callender's Cable and Construction 
Co. and J. C. A. Ward. 25.614. December Sth. 


Attomatic EML CUr-Ovrs.. O. lias. (J. A. Ноте, Cape Colony.) 26,601. 
December Otli. 

DiNwvwMo-EtEcrigic Macwixes. E. Porsche and L. Lohner. 27,152. December 

29th. 


APPARATUS POR INDICATING WHEN THE Tro ey-SbtaNDARDS OF ELECLRICALLY- 
Ditven VMI I. LS BROME “ALIVE " AND ron GUARDING THE STANDARDS 
VIII. N. Ix SUCH A Conpirton, P'. J. Pringle. 6,0 7. Mureh 22ud. 


Dynamos rou Rall WAY TRAIN Lionrio. II. Leitner and R. N. Lucas. 12,945. 
June Wha. 


COMBINATION INcaNpEsc eT ELECTRIC Lame AND Perropic AUTOMATIC Swittcn 
ron Lr. CTI Frasa [лент Punurosks. C. II. Birkbeck. (Phelps Co.) 
13,156. June 26th. 


Evecraic Lamps OF THE CHARACTER KNOWN AS Varor Lamers, iN. PART 
APPLICABLE TO OTHER EcrcrHIc VAPOUR Arranattus. C. О, Bastian and 
G. Calvert. 13,158. June 26th, 


Evecrric INCANCESCENT Lamp Sockkers. W. Fairweather. (Benjamin Electric 
Manufactaring Co.) 13.421. June 29th. 


ACCUMULATOR Grips AND Movuns THEREFOR, 
Mitchard. 13.471. June 29th. 


Harry W. Cox, Ltd., and A. C. 
ALTERNATING CURRENT ELecTRIcITY METERS. W. Hamilton and Ferranti, Ltd. 
13.696. July 3rd. 


APPARATUS FOR AGITATING ELECTROLYTIC SOLUTIONS. F. J. Clarke. 17,152. 
August 24th. 


Evecrric TERMINAL. O. Millauro. 12,6734. (Date applied for under Rule 5, 
Patents Rules 1905, September 15th, 1905.) 


British Thomson. Houston. Co. (General 
September 1н. 


18,904. September 19th. 


ELECTRIC INCANDESCENT Lamps AND Fitrinos Trakreror. A. W. Hill and Sir 
Hiram Maxim Electrical] Co. 19,259. September 23rd. 


CosTRoL oF Hi. ernie Morors. 
Electric Co. 15,546. 


ELrcrRIC BSwiTcites, G. Smith. 


Anc Lamp Evectropes. British Thomson-Houston Co. (Allgemeine Elek. 
trieituts Ges.) 20,330. October 9th. 


TELEGRAPH AND LIKE PotLEs OR Maats. W. Schutz. 20,001. October 10th. 


Ertkctnicar, Fresk Boxes. W. T. Henley's Telegraph Works Co. and W. Н. 
Nichols. 21,048. October 24th. 


JUNCTION Box ron ELECTRIC CABLES, HE. W.Hill 23.756. November 18th. 


ELECTRIC [NCANDESCENT Lamps oF THR “ NERNST'’ Түрк. О. K. Hartung. 
20,987. December 27th. 


1906. 


WIRELESS TELEGRAPH SvsteMs. C. G. G. Braunerhjelm. 2,194. January 29th, 
(Date applied for under International Convention, February 3rd, 1905.) 


INTRODUCTION OF ELECTRICAL APPARATUS HAVING Maanetic Corks on Masses 
INTO ALTERNATING CURRENT Crrevtrs., Siemens Bros. & Co. (Siemens 
Schuckertwerke Ges.) 2,707. February 8rd. . 


RzotLATIxa Devices For Arc Lamers. F. W. Howorth. (Phomnix Electro- 
technische Ges.) 3,212. February 9th. 


INCANDESCENT ELrEcTRIC Lamps. W. R. Lake. 
3,890. February 16th. 


ELECTnIO Horn. L. Chalas, E. Requillart and C. Contal. 4.931. February 
м. (Date applied for under International Convention, March 3rd, 1905.) 


(Parker Clark Electric Co.) 


METHOD or OPERATING Fry-WHEEL Motor-GFNERATORA, 
tricitats-Ges, 5.250. March Эта. 
Convention, May 24th, 1905.) 


SPAKKING PLUGS ғов INTERNAL COMBUSTION ENGINES. P. Duflos. 5,566. March 
Tth. 


ELxCTnIC Instrators. E. J. Foreman. 6,317. March 15th. (Date applied tor 
under International Convention, March 16th, 1905.) 


Allgemeine Elek. 
(Date applied for under International 


ELECTRIC SPARKING PLUGS FOR ExPLosi0N ENOIN RS. E. Canedy. 6,423. March 
16th. (Date applied for under International Convention, March 16th, 1905.) 


PROCESS AND APPARATUS FOR BUILDING COMPOSITE MICA PLATES FOR ELECTRIC 
INSULATION AND OTHER Purposes. B. G. Levis. 6,100. March 16th. 


TurFhMO-CHEMICAL GENERATOR OF ELECTRICITY. L. P. Basset. 7,375. March 
27th. (Date applied for under International Convention, March 27th, 1905.) 


ELECTRICALLY HEATED SHAFT Furnaces. Allmanna Svenska Elektriska Aktie- 
bolaget. 7,597. March 29th. (Date applied for under International Con- 
vention, March 80th, 1905.) 


ELECTRICALLY HEATED BHarT Furnaces. Allmanni Svenska Elektriska Aktie - 
bolaget. 7,598. March 29th. (Date applied for under International 
Convention, March 30th, 1906.) 
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-single diagram or illustration, 


No. 1,497. 


THE BRITISH ASSOCIATION. 


THE summer meeting of the Institution of Mechanical 


Engineers, which commenced on Monday last. was not over 
before the British Association for the Advancement of 
Science commenced on Wednesday, at York, its seventy- 
sixth meeting. For people who regard these meetings as 
affording relaxation, the August holiday is uite a con- 
venient period. Inany case, it probably suits the majority ; 
but it is a pity that the two meetings clash with one 
another, as it may prove inconvenient to those engineers 
who desire to attend Section G. Prof. Ewing is to preside 
over the Engineers, and we observe that many well-known 
men are expected to take part in the diacnssion of the 
papers, which are interesting and varied. 

The meeting bids fair to be a success, and the Parliament 
of Science will find York a most satisfactory place for its 
deliberations, and even for its picnics. We trust that no one 
connected with Section G, or with the ruling circles of th: 
Association, will think us ungracious if we take the opyo:- 
tunity while the meeting is proceeding to indulge in a little 
criticism and to make a few suggestions. 

We have heard it stated over and over again that 
Section G is an anomaly, and that it ought to be swept 
away. It is said that the British Association is for pure 
science, and that engineering is outside its proper sphere. 

Certainly it has often seemed to us that the Section is 
treated rather like & poor relation. Take. for instance, the 
Report. In the volume recently issued, out of 616 pages 
only 20 pages are devoted to this Section, and of these 11 
are taken up by the President's address. There is not a 
althouzh the papers are 
entitled Dutch Architecture," Steam Turbines,” “Roller 
Bearings," * Motor Cars," and so forth. 

In several cases merely the titles and the autliors' names are 


given, and in others only the briefest summary—of little or 
no use to anybody. In former volumes we have seen 
references to the numbers and dates of technical journals in 
which the papers might be read, so the report might be said 
to amount to at least a satisfactory index. In the volume 
before us even these references seem to have been omitted, 
with one exception, where the name of a technical journal is 
cited, but no number or date is given. Thus the whole of 
the labours of Section G were lost to the majority of 
the members of the Association, and were available only 
to the fortunate few who went on that memorable tour in 
South Africa. 

We venture to suggest that as long as the mechanical 
section is maintained it should be better reported, as other- 
wise we hardly see how first-class papers can be looked for. 

We frequently hear that the best are not available to the 


British Association, in spite of its splendid traditions and 
influence; but that they are reserved for the special societies. 


where at least a tolerable record is kept. Thus it often happens 
that Section G is almost deserted, only some two or three 
of the faithful lingering to hear long-winded papers of 
the advertising order, which constitute no advancement of 
science, nor even—did they but realise it—of the authors. 
For ourselves, we should not much regret it if Section G 
were swept away, so that those engineeers who attended 
the British Association’s annual meeting could, with an 


easy conscience, devote themselves to the various kindred 


branches of science with great refreshment and advantage. 
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Short of this drastic course, we recommend the exclusion 
of all papers not considered to be of sufficient interest and 
value to be reported in full, with illustrations, in at least one 
technical journal. The report should then give sufficient 
information for ready reference to the full text and the 
discussion on it, and at least a readable summary of the 
aper. 

ў We hold strong views on the maltiplying of meetings and 
the reading of papers. We look forward to a kind of 
Millennium, when each member of a society will receive an 
advance copy of the paper, and when the whole time of the 
meeting will be devoted to discussion, spirited, earnest, even 
heated, so as to infuse some life into the proceedings. 

The papers will be very carefully selected, and ie rejec- 
tions will be many. The honour of having a paper discussed 
will be eagerly sought after, and the presidencies and vice- 
presidencies and the memberships of councils, and, in fact, 
the “ laurels,” will be for the champions in "such debates. 
The young men will be discovered and brought forward, 
and some of the old ones will cheerfully give place to them. 
Youth will be served ! 


A LETTER which appeared in the Pall 


Wild versus / Gazelle on July 23rd under the 
“ Planted ^ . , ” 
Rubber. above heading, signed “ Globe Totter, 


raises some interesting points as to the 
cultivation of the Hevea braziliensis in Ceylon and the 
. Straits Settlements, which should receive due consideration 
from would-be investors in this industry. The writer states 
that this rubber tree is of all the most delicate, and that some 
of the conditions under which it is expected to flourish and 


produce remunerative quantities of latex are about as opposed | 


to those existing in its natural habitat as it is possible to 
imagine. In addition, be doubts whether the fact that trees 
planted 20 or more years ago in picked positions have 
apparently adapted themselves to their surroundings, is to be 
taken as any criterion as to how plantations on a large scale 
with closely planted trees are likely to turn out. 

As to investments in Brazilian rubber forests, he is still 
less encouraging, and here we are entirely with him. We 
wonder whether the directors of a company which was 
recently put before the public are acquainted with the history 
of the several other older companies of the same kind, and 
how they propose to get over difficulties which in the past 
have proved insurmountable. No one but a native-born 
Brazilian can hope to stand the climate of the Upper 
Amazon and to manage the rubber gatherers and the business 
generallv, and these gentlemen, though possibly no worse 
than many Europeans who have come under the corrupting 
influence of india-rubber, are much more likely to look after 
their own interests than their employers. We have on 
several occasions spoken favourably of the prospects of rubber 
cultivation in the East, and still think that investments 
made in this with caution should prove satisfactory ; but we 
would be most emphatic in advising our readers to have 
nothing | whatever to do with anything of the sort in Brazil. 


Охе of the most important electricity 

E E "i supply tendencies in the States at the 

| “Electricity. Present time—if we may judge from the 
great attention which is being given to the 
question i al of our American, electrical contempor- 
aries — is to pay more regard than formerly to the 
selling of electricity. All sorts of ideas and schemes 
are being put forward for the commercial central station man 
to consider in connection with new schemes for pushing his 
sales of energy. Here in this country, too, equally energetic 
action is being taken, though with perhaps a little less shouting. 
It is now felt that the man who has sufficient knowledge 
of the technical side of the business and is at the same 
time capable of organising and managing a selling depart- 
ment, and can push advertising and publicity work with 
resource, tact and discretion, во as to catch the interest and 


patronage of the consuming public is at the point of becoming 
—dare we say it ?—Qquite as essential to the suecess of an 
electric light and power concern as the highly skilled and 
qualified station engineer. We had an idea that in this 
particular direction—the commerce of electricity supply 


American works were far more advanced than we in the old 


country. But we hardly know now whether that is correct, 


for we have before us comments made in two of our 


American exchanges which are not altogether i in agreement 
on the point. The Wesfern Electrician is pleased, in 
editorially referring to some remarks made by an American 
visitor to this side of the Atlantic, to say that Englishmen’s 
lack of enthusiasm is shown most noticeably in the matter of 
procuring central station business. It continues :— 


As a rule the English central stations.are abreast, if not ahead, of 
ours in the matter of equipment, but how to make this expensive 
equipment pay for itself by the extension of profitable business 
seems to be a greater problem to the average British central station 
manager than plant design. ... Ав to going out after new business 
it is a thing unthinkable. The corporation-owned properttes are the 
worst of all, though the limited companies are bad enough in this 
respect. 


This is edifying, whether it be trueor not. But the same 


mail brought us а copy of the Electrical World, where, also 


editorially, we find a somewhat different position taken up. 
We quote :— 

A municipal plant iu the United States, which is pushing for 
new business in the same way as a central station corporation, 
would be such a novelty as to attract universal attention. The 
general policy of municipally-owned electric light plants in the 
United States has been that of taking what business comes to it, 
provided the plant has capacity to care for it, and letting the 
matter go at that. It has often been pointed out that municipally- 
owned and operated electric light plants in Great Britain are hardly 
to be compared with those in the United States, owing to radical 
differences in conditions. . . . While we are led to judge that 
business getting campaigns among English municipal plants are 
not common, yet there is, nevertheless, much more interest taken 
in this subject than among American municipal plants. In fact, 
the whole tone of these papers (read before the M.E.A.) indicates 
that British municipal plants are operated more in the interests of 
their ownera than are American municipal plants, and consequently 
their management corresponds very closely to that of ашу рго- 
gressive private companies. 


We attach little weight to what the Western Electrician 
says regarding English backwardness; it has so often. 
found so much in this poor old country to decry. It is 
а surprising concession to learn from that quarter that 
our stations are even “abreast, if not ahead of" theirs 
in the matter of equipment. But, after all, we cannot 
see what is to be gained in a matter of this sort by the 
use of general depreciatory terms. The electricians of 
the two countries have to deal with this publicity 
and electricity selling in their own way; there are 
different sets of conditions and different classes of 
public, and they have to find out the best way to adapt 
themselves to meeting these conditions and people so as to 
win in the competition with other illuminants. The result 
aimed at is everywhere a bigger custom, and in obtaining 
that result the interchange of ideas between our own electri- 
city works officials and our American cousins, might be 
made to play an important part. 

A paragraph is going the round of the daily newspapers 
on this side, showing. how much less electricity is used рег 
head in London than in New York, but the reasons are 
not stated ; for one thing we believe that the gas competi- 
tion which has to be met here is infinitely larger and more 
firmly established than that encountered by the electricity 
supply authorities in New York, both in regard to lighting 
and heating. 

The gross misrepresentations and the half-truths Which 
emanate from gas quarters here in regard to street 
and private lighting, require very vigorous refutation 
by the commercial staff of an electricity supply under- 
taking. This is one of the chief duties ‘that must 
immediately devolve upon any man who takes up can- 
vassing for the sale of electricity. According to the 
present indications, he is to have before long whatever 
assistance he may be able to obtain from an extension of 
municipal wiring powers. These we have condemned, 
because they tread on what is legitimately the ground of private 
enterprise. We have never doubted, however, that many a 
householder may be more ready to adopt electricity if he 
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finds that easy schemes are introduced for effecting the wiring 
of his house, and we have seen in practice that the small 
steam Or gas power user may become an electric power user 
the more readily because the burden of the initial cost of his 
installation is borne by public shoulders—for these reasons 
municipal wiring, or municipally controlled wiring, may be а 
great help to the electricity salesman in his work. But the 
objections to municipal electric trading are no weaker on 
this account. 


THE three important papers read before 


E Electrical a the joint London meeting of the Iron and 
oS Steel Institute and the American Institute 
Engines, of Mining Engineers (of which we give 


an abstract on this and other pages of the 
present issue) dealt mainly with the subject of large gas 
engines in relation to iron and steel works. To electrical 
engineers, the subject, which is wrapped up with that of our 
only untapped source of energy, is of exceptional interest. 
The chief point upon which the consulting electrical engineer 
would lay emphasis was not touched upon in either the papers 
or the subsequent debate. We should like to know how the 
capital cost of a blast-furnace gas power station, with 
producers as a stand-by, would compare with that of a steam 
station of equal power. Further, large gas engines have now 
been in operation long enough to provide some indication 
as to the manner in which their wear and tear compares with 
that of large steam engines. What, too, should be the 
depreciation allowance ? | 
We are of the opinion that the large gas engine has come 
to stay. Thermally, its advantages are tremendous. 
Mechanically, we believe that the methods of washing the 


gas which are now in vogue will remove anxiety on this 


score. On the subject of the merits or demerits of two-cycle 
rersus four-cycle engines, we have to confess to an open 
mind, settled convictions depending upon the questions of 
governing and paralleling direct coupled alternators driven 
by such seta. 

Sooner or later a flood of papers on these subjects will 
inundate the I.E.E. and its Local Sections. But why 
should not discussion begin at once? There is surely 
enough subject matter for at least one really good paper 
during the coming session. 


A VERY satisfactory account of the 
behaviour of the Kjellin electric steel 
furnace was given in a paper presented by 
Mr. E. C. Ibbotson to the recent meeting of the Iron and 
Steel Institute. It appears that a fixed furnace giving a 
long ton of metal per charge has been at work at Gysinge, in 
Sweden, during the past year, and has produced 950 tons of 
tool steel and special steel ingots. The tool steel was chiefly 
made from charges containing about 80 per cent. of white 
pig, and 20 per cent. of steel scrap, the metal being obtained 
in all the usual tempers with carbon contents regulated by 
the addition of briquettes. When briquettes were used, the 
energy consumed was 1,128 Kw. per ton, without briquettes 
мкб per ton, including all losses. The magnesite lining of 
the furnace lasted seven weeks without briquettes, and five 
weeks with them. Favourable reports have been received 
where the steel has been used, more particularly in con- 
nection with steels prepared for stamping dies, punches, cold 
chisels, screwing dies, cutlery, drills, and turning tools. 
Special steels of different types have also been employed 
with satisfaction, especially a high-speed tool steel when 
tested to one of the latest Government specifications. А 
2% per cent. unannealed 2-in. nickel steel bar, } in. in 
diameter, gave an ultimate strength of 50:44 tons, a yield 
point of 80-68 tons per square inch, an elongation of 44 per 
cent., and a reduction in area of 60 per cent. Some electrical 
testa of No. 6 gauge rod showed the metal to have a resis- 

uvity of 36 microhms, and No. 16 wire one of 33:5 microhms. 

A ‘upping furnace has lately been constructed. 


The Kjellin 
Steel Furnace. 


THE PRESENT POSITION OF THE 
LARGE GAS ENGINE. 


THERE could hardly be a more impressive testimony to the 
industrial importance of the large gas engine than the fact 
that at the recent meetings of the Iron and Steel Institute 
and their vonfreres, the American Institute of Mining 
Engineers in London, papers on the subject were presented 
by no fewer than three authors, English, German and Belgian 
respectively. 

Giving first place to the bulkiest of these, that by;Herr 
K. Reinhardt, of Dortmund, which, without any discussion, 
will cover 107 pages of the Journal of the Iron and Steel 
Institute (in addition to 15 special folded diagrams), we pro- 
pose to notice certain of its most important features, 
particularly as bearing upon electrical questions. The paper, 
of course, commences in an historical and retrospective vein. 
Unless much attenion is given to Mr. B. H. Thwaite's early 
work—and none is given by Herr Reinhardt, not even the 
mention of the name of this pioneer—this development can 
hardly be said to have a history ; all that is possible is an 
index of installations and a bibliography of papers. 

We must give unstinted praise, however, to the exhaustive 
series of questions which the author drafted and had circu- 
lated by means of the Society of German Ironmasters. 
These are of a most searching character, and cover size, type, 
cooling and purifying of gases (both method and cost), the 
stoppages and troubles occurring (together with the causes 
of these troubles), amount of cooling water, amount and cost 
of lubricants, and the most suitable sizes for blowing engines 
and for driving dynamos, and a question as to whether 
alternating-current generators run satisfactorily in parallel. 

Selecting points of chief interest from the replies, we 
would note that the author records the fact that of the 49 
German smelting works questioned, 32 had. already gas 
engines at work, and nine had such engines on order. In 
actual operation on March 1st there were 208 engines having 
a total effective horse-power aggregating 184,000. In course 
of erection, or on order, there were 146 engines aggregating 
201,000 H.P. Of a combined total of 385,000 H. P., 64 
engines were of thesingle-acting four-cycle pattern, accounting 
for 34,000 н.р.; 88 were of the single-acting two-cycle 
pattern, amounting to 81,000 H.p., and 197 were double- 
acting four-cycle motors amounting to 260,000 н.р. In 
order that the tally may be as nearly up to date as possible, 
the author notes that there has been ordered between 
March Ist and July Ist of the current year 31 engines 
aggregating 36,150 H.P.; 14 of these are to be used for 
driving blowing engines, seven being two-cycle engines, and 
seven double-acting four-cycle motors, the respective aggregate 
powers being 7,800 and 9,400. For driving dynamos, 17 
double-acting four-cycle engines were on order, these aggre- 
gating 18,950 н.р. Before we leave these statistics, we 
may note that, taking present installations and present 
orders, there will be at work 161,300 н.р. for blowing 
purposes, 16,100 н.р. for driving rolling-mills, and 206,100 
Н.Р. for driving dynamos. Of the 199 engines falling under 
the latter category, 48 are single-acting four-cycle motors, 
41 are two-cycle motors, and 110 double-acting four-cycle 
motors. The largest aggregate installation at any single 
works is of 35,000 effective horse- power; 16 works possess 
over 10,000 H.P., and 27 worksovér 5,000 H.P., all in actual 
working. In most of the ironworks the gas engines work 
continuously without any reserve engine power ; a few have 
up to 40 per cent. reserve of gas engines, and а few have a 
similar reserve of older types of steam engines and steam 
turbines. Nearly all the engines in ironworks use blast- 
furnace gas. Two planta use only coke-oven gases, three use 
blast-furnace gas and coke-oven gas separately, and one plant 
uses the two gases mixed. The Mansfeld Co. utilises the 
waste gases from the copper smelting furnaces for driving 
gas engines. Producers employing coke as fuel are kept as 
а reserve at seven works; these are for use only in case of a 
strike, to assure the working of the most necessary part of 
the plant. | 

As to the practical experience obtained in working, con- 
siderable space is given to dust and the various washing 
devices for its elimination. In the amount of trouble which 
it occasions, this varies with the type of engine and methods 

D 


n —— —— ——. ¼?—!ͤ— ——.ññ. IA UU ЧЕ УЕР TE I TS NI BI SE I SS OA I II —— TT IO TIS IE ͤ—— — 


164 


THE ELECTRICAL REVIEW. 


[Vol. 59. No. 1,497, Асаоет 3, 1906. 


of purification in vogue. Тһе adjustment of the latter is 
apparently а matter of great nicety, as the percentage of 
moisture in the washed gas affects engine working and 
economy. Ав regards cleaning of the engine, when the gas 
is well cleaned and contains from 0:015 to 0°03 gramme of 
dust per cubic metre, and at the same time well cooled and 
dried, the inlet gear must be cleaned at intervals of two or 
three months, and a complete and internal cleaning must be 
undertaken every six or eight months. In a few plants 
using gas which is specially clean, the engines require less 
frequent cleaning. In others the inlet gear, throttle valves 
and other similar parts require cleaning at periods of 14 
days. At the same time, sien the lubrication is not exces- 
sive, and even when the gas is not well cleaned, an internal 
cleaning of the engine every two to three months is suffi- 
cient. The parts before the cylinder require for cleaning on 
an average from six to 20 hours, according to the size and 
build of the engine and the number of men employed, and 
the internal cleaning requires from two to eight days. 

The quantity of water used for cooling the cylinders and 
pistons averages 8'8 to 11 gallons per hour and per effective 
horse-power. 'The consumption of gas has not yet been 
sufficiently tested to compare the various systems. 

According to trials made at ironworks, the heat employed 
by the engines varies from 2,200 to 3,300 calories per hour 
and per effective horse-power. Most ironworks are at 
present not yet in а position to determine.the consumption 
of gas in their engines, and content themselves with testing 
the exhaust gases, and thereby determining the completeness 
of the combustion in the motor. 

From the answers received from the ironworks and 
collieries to the question, it may further be concluded that 
the old arrangement of the single-acting four-cycle motor, 
with one or more cylinders, has no longer in recent years 
been generally used, and that, on the other hand, double- 
acting four-cycle motors, mostly with tandem cylinders, are 
in keen competition with two-cycle motors. There is, there- 
fore, little necessity to deal in this paper with the obsolete 
single-acting four-cycle motors, which have been replaced by 
newer designs, particularly as many of these engines were 
only considered by their designers as of temporary construc- 
tion, owing to the heavy demand which suddenly arose for 
large gas engines. 

The author then proceeds to examine the whole question 
of gas engine design, commenting on various types of 
cylinders, valves, valve gear, governing, stuffing boxes, 
ignition and starting devices. In regard to ignition, the 
author points out the difficulties arising when the sparking 
plugs become covered with moisture on standing. Another 
source of trouble is mentioned in the following manner :— 

* Should ignition fail at one end of the cylinder while the 
engine is working, this requires the driver's special attention. 
This failure may be occasioned by a leakage of the cooling 
water from the piston, at a pressure of 3 to 5 atmospheres, 
by the partial fracture of the piston, of the walls of the 
cylinder, or of the cover. "This water, leaking out during the 
suction period, squirts against the plugs on the return stroke 
of the piston. 

* [n such cases, when the driver is convinced that the 
outer ignition apparatus is in good order, the engine must 
be stopped and the reason of the ignition failure ascertained : 
also, if the load on the engine will allow of its being done, 
one end or one cylinder should be put out of service. If, 
however, it cannot be spared, at any rate the gas in the 
cylinder concerned must be shut off, and the compression 
working cut out, for instance, by wedging up the exhaust 
valve. If it is supposed that the piston is cracked, even 
though the leakage be very slight, the cylinder should only 
be kept at work in case of great necessity, because the presence 
of water in the cylinder quickly causes considerable wear. 
If the above-mentioned precautions are taken, namely, to 
heat the ignition plugs before starting, and, moreover, to 
make sure that the gas is suitable and burning with a steady 
bluish flame, the starting of gas engines no longer offers the 
slightest difficulty. Further, since the general adoption of 
compressed air for starting large gas engines, the time has 
passed when hours, and even days, were spent in vain efforts 
to make the engine start. 

„The pressure of the air employed ranges from 6 to 25 
atmospheres. In most cases the valves work in the same 


admitting compressed air to one cylinder. 


cycle when starting as when running. The compressed air 
is admitted at what would usually be the commencement of 
the combustion stroke and gives the engine a start. The 
moment of admission of the compressed air should be deter- 
mined in consideration of the fact, in case of an ignition of 
the gases now drawn in, the combustion pressure attained is 
higher than that of the compressed air. Further, no such 
admission should take place before or during combustion, as 
it would deteriorate the mixture. In multiple cylinder 
engines, particularly two-cycle engines, which can start, with 
а corresponding small load, starting is often possible by 
In such cases 
ignition must be allowed to take place in the second cylinder, 
then the compressed air must be shut off in the first cylinder 
and then after & few revolutions, and after the moisture 
originating from the compressed air has been.evaporated by 
the heat developed by compression, the gas valve in the 
first cylinder must also be opened. — In starting gas engines 
the ignition mechanism must be 80 arranged that ignition of the 
mixture takes place at a time which corresponds to a smaller 
crank angle, distant from the dead centre than obtains at 
the regular speed. In the same manner the ignition must 
also be regulated by hand if the number of revolutions of the 
engine is variable, as is the case with gas-blowers." 

The author then proceeds to discuss various types, and to 
describe their salient features, these including the double- 
acting four-cycle engines of  Maschinenbau-Gesellschaft 
Nurnberg, together with similar engines by Ehrhardt and 
Sehmer, of Schleifmühle ; by the Markische Maschinen- 
bau Anstalt, Wetter-Ruhr; by the Elsassisehe Maschinenbau 
Gesellschaft, Mulhauser; by the Fried. Krupp Aktien 
:esellschaft, Essen-Ruhr ; by the Gutehoffnungshutte, Ober- 
hausen ; by the Maschinenbau-Aktien Gesellschaft (formerly 
Bechem & Keetman, Dursburg); and by the Dingler'sche 
Maschinenfabrik A.G., Zweibrucken. The only two-cycle 


- engines to be taken into consideration are the Oechelhüuser 


and Körting systems. 

The first is represented by the engines constructed by the 
Ascherslebener Maschinenbau-Akt. Ges. and by A. Borsig, 
Berlin, the latter engines by Korting Brothers themselves 
and their concessionaires, who are Gutehoffnungshutte, 
Oberhausen, Donnersmarckhutte, Zabrze, Siegener Mas- 
chinenbau-Aktiengesellschaft, and Maschinenbau-Aktien- 
gesellschaft, formerly Klein Brothers, Dahlbruch. 

Most of the ironworks answered the author's question as 
to the inost practical size of the engines, viz., for driving 
dynamos, 1,000 to 1,200 в.н.р. per unit; for driving blowing 
cylinders for each blast furnace, a separate engine, usually, 
say, from 1,000 to 1,200 в.н.р., or in some cases, larger 
units, say, from 1,600 to 8,600 в.н.р., according to the 
efficiency of the furnace. Concerning the size of the 
engines, it may be observed that with a few large unite, as 
compared with a larger number of smaller units, the 
reserve power of the plant, also the safety of the apparatus, 
for example, of the pistons and cylinder covers, diminishes ; 
and, further, that the cleaning of the large engines is more 
complicated and takes more time. 

Units larger than 1,000 to 1,200 effective horse-power 
are only to be found in very large plants, or where the space 
is limited. | 

“From the answers received to his last question concern- 
ing the possibility of connecting alternating-current dynamos 
in parallel, when driven by gas engines, this, stated generally, 
can be done without special difficulty. From several 
sources it is gathered that sometimes the practice of switching 
in at the moment that the engine is running without load 
occasions difficulty ; that naturally depends not only upon 
the degree of uniformity of the engine, on the momentum of 
oscillation of fly-wheel, and on the construction of the 
dynamo, but, above all, upon the action of the governor and 
the formation of the mixture at the time named, and for this 
reason will vary with the design of valve-gear.“ 

After considering all these various types, the question as 
to which system—two-cycle or double-acting four-cycle— 
should be adopted, the author makes the following state- 
ment :— 

When the double-acting two-cycle engine was introduced 
by Körting Bros. in the year 1902, a number of engines 
made by them met with general success; this engine, as 
compared with the then existing single-acting four-cycle 
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engines, showed such marked progress in this line that 
many considered that the four-cycle system was no longer 
a serious competitor.. The builders of the four-cycle 
motors were, however, guided by the success of the Korting 
engines in the right direction, namely, of reconstructing 
their engines as double-acting engines with a single closed 
cylinder, and to arrange two of these cylinders, the one 
behind the other, with the object of increasing the 
mechanical duty. Prof. Meyer had already at that time 
called attention to the fact that, in view of the large 
negative work expended in the charging pump of the 
Korting engines, the double-acting tandem four-cycle engine 
would, without doubt, again seriously compete with the 
Korting engine. That this forecast was a correct one may 
be seen from the statistics given at the commencement of 
this paper. 

Many persons at the present time, in judging the ques- 
tion of system, go so far as to prophesy that the gas 
engine will return to its original starting point, viz., the 
four-cycle system, while others, equally convinced, affirm 
that the four-cycle will not continue to be adopted by 
ironworks and other manufactories. Even with the 
experience gained up to the present time, it is impossible 
to give an opinion, based upon sufficiently trustworthy 
evidence, in favour of either of these opposing views. It 
is impossible to come to a conclusion from the total horse- 
power, for up to March of this year engines with 
260,000 в.н.р. were at work, ог on order, for double- 
acting four-cycle, as against 91,000 for two-cycle, without 
further considering the praportionate value of the two 
systems. If these figures prove that the competition of 
the two-cycle engine must not be neglected, on the other 
hand, the importance and connection of the builders of 
the four-cycle types must be considered advantageous to the 
latter. 

The builders of two-cycle engines themselves admit 
that these motors are less adapted for the high speeds 
required for driving dynamos than for driving blowing 
engines and pumps, because, with a reduced time of charg- 
ing, the resistance of the charging pump cannot be kept low 
enough, and principally, owing to the relatively large 
number of explosions (especially with gases of high 
calorific value, such as coke-oven gas), the flow of heat 
through the metal walls, the lessened security of the 
explosion chamber against breakage, and the occurrence of 
premature ignitions, create uncertainty; moreover, the 
governing hitherto employed in two-cycle engines for 
dynamo driving is, as a rule, inferior to that of the four- 
cycle engines. For this reason it may be explained that 
several firms who build two-cycle engines have lately 
decided to adopt also the manufacture of double-acting four- 
cycle engines. 

On the other hand, the two-cycle engine is, without any 
doubt, most suitable for driving blowing cylinders ; for, 
as already stated, it permits, within wide limite, a varia- 
tion in the number of revolutions per minute; it starts 
easily against a load, and at the slow speeds of the blowing 
piston the work of the charging pump is not excessive. 
Klein Bros., for instance, state that the work of their 
charging pump with valves is from 6 to 7 per cent. of the 
work of the power cylinder, so that the difference, compared 
with the negative work of the four-cycle motor, no longer 
preponderates. 

Theoretical discussions concerning the correct or the 
incorrect mechanical efficiency, which during last year 
created such a stir in Germany, can for the present contri- 
bate nothing to elucidate the question of the systems. For 
the managers of works, in addition to inquiring about the 
price and power of a gas engine, above all inquire about the 
security in working, and least of all about the quantity of 
gas consumed per brake-horse-power. They do not trouble 
themselves at all about the mechanical efficiency. 

Suitable trials concerning the consumption of gas in more 
recent engines are not available for comparison, therefore it 
is not known how far the two-cycle engine is at the present 
time, in this respect, still inferior to the four-cycle engine. 
Should the ironworks now be compelled to consider an 
economy of gas, the author does not believe that the larger 
consumption of the two-cycle engines would for long have 
any great influence on the question of systems ; for then the 


ironworks would probably first consider a more thorough 
cleaning of the gas employed for heating the blast and for 
burning under the boilers, thereby increasing its value, and 
in this manner save gas. So long as these conditions 
remain as they are, and so long as the four-cycle engine is 
not more secure under average working conditions than the 
two-cycle engine, so long will the question of systems not be 
decided by general and theoretical considerations, but in 
such cases by the ironworks and mining industries them- 
selves. 

The situation was well sammed up by a manager who, 
referring to this very point, told the author personally that 
he himself preferred double-acting four-cycle, but his engine 
drivers preferred double-acting two-cycle. 

In conclusion, the author stated that the present position 
of the application of gas engines in German ironworks shows 
the value the managers of these undertakings attribute to the 
better and less dangerous utilisation of the waste gases of 
their furnaces, and the successful efforts that have been 
made by the German engineers in order to meet the require- 
ments suddenly demanded by ironworks. It also proves that 
German ironworks are obliged to utilise to the uttermost the 
sources of power at their disposal, in order to ensure their 
existence and their participation in the trade of the markets 
of the world. In other richer countries, with more 
favourable conditions, the matter is not so urgent. 

Passing next to Prof. H. Hubert’s paper, we would note 
that the author stated that ‘ the idea of directly employing 
it (blast furnace gas) in gas engines. . . occurred simul- 
taneously to several engineers.” Against this version of 
history, Mr. B. H. Thwaite energetically protested as the last 
speaker in the discussion. Prof. Hubert described in detail 
the history of the development of blast furnace gas engines 
in Belgium, and pointed with natural pride to the fact that 
the prophecy of Messrs. Bailly and Kraft, of the Cockerill Co., 
published in the Annales des Mines de Belgique to the effect 
that for each 100 tons of pig produced per day in the blast 
furnace, 3,000 H.P. would be continuously available, had 
been more than justified in actual working. 

Excluding engine details, upon which we cannot touch in 
this abstract without injustice to other manufacturers, the 
cream of Prof. Hubert’s paper is given in the two tables on 
p. 166, of which Table I deals with the detailed tests on a 
1,400-H.P. two-cylinder double-acting tandem Cockerill 
engine. | 

A succeeding Table, which we also reproduce on p. 166, 


shows the advances made between 1896 and 1906 :— 


These figures are significant. In comparing the trials of 
1906 with those of 1900, which gave results which were 
considered excellent at that time, there was found a 
diminution of 15 per cent. of calories used per 1.H.P. For 
the brake-horse-power the reduction attains 31:4 per cent. 
Finally, the thermal efficiency has been increased 18:4 per 
cent. The advance made is thus very considerable. The 
advantage obtained, ascompared with the employment of steam, 
is by no means the least interesting of facts brought out by 
this investigation. Admitting, however, that a 70 per cent. 
efficiency is obtained by burning the gas under boilers, 
which is considered satisfactory, and that the steam raised 
amounts, according to Carnot’s cycle, to an efficiency of 
40 per cent. (between 200? and 10°, which the cycle of 
Rankine makes 77 per cent. of that of Carnot), and finally 
that one could succeed in obtaining 80 per cent. of the 
Rankine cycle, the thermal efficiency becomes :— 


O70 х O40 x OFT x O8 x 100 = 17725, 


which is lower by 42 per cent. than that of the motor above 
described. 

It has been assumed earlier in the paper that a blast 
furnace producing 100 tons of pig-iron per day produces 
about 9,000 cb. metres of gas at 1,000 calories available for 
the production of power. 

Under these conditions, by obtaining 2,450 н.р. with the 
steam engine and 4,220 by using the gas direct in gas 
engines, there remains a difference of 1,770 H.P. in favour 
of this new application over the results obtained by a first- 
class steam plant of the usual (boiler) type. 

Lists were also given of various Cockeril gas engines 
supplied from the Cockerill works, and from the works of 
their licensees. 


variable admission 10th, 1906 
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TABLE I. 
| s i | ; Highest Ї Heat 
Mech. Elec- Consumption per H.».- ane P : ; 
: Total І caloritic Calories used per hour carried 
| А апіса! | trical ў hour ір cb. m., at 2 ! Thermal 
Desert | Tied, Brake | Electrical | “oni | em бру] 00min- por alen. Р? end per eMeienoy, амаз f 
lest: power. power. power. у, ciency,| per aia л ae bomb, — — Pa. | сігсша. 
| per | рег cent. | per 3 m. tion, per 
| | cent. cent. LH.P. | B.H.P. E. 11. 7. Calories. I. H. p. | B.H.P. | E.H.P. cent, 
8 LEN = ИРС pits Oss i 5 = с - | ы 5353 I P 
i | | | | | 
4 load. 1250:48 | 986:00 | 9175 787 931738 (2513 3187 3425 979 24602 |3190'1 |33531 | 29˙82 16 
‘load ... 146388 | 13332 12507 9110 938 854 2:313 | 2:540 2707 963 22274 | 2446'0 | 2606'8 28:52 | 102 
Full load 156945 | 146615 ; 1877:45 93°41 939 87°76 | 2°247 2:406 2:560 983 29088 23551 925165 | 2877 20 ˙2 
Full load 1607:74 1494˙8 14047 | 92:97 | 940 874 2:325 | 2:497 2˙657 943 21925 22547 2505 6 | 28:98 | ' 
Overload 1755:06 | 15819 | 14877 | 90:00 940 847 | 2:155 12:352 | 2:542 988 2129 1 | 2363°3 25115 | 29°84 | 20:2 
| | | | | i | 
g * This is greater than that given by the Junkers calorimeter. 
TABLE II. 
| Power Consumption of gas. | Consumption of heat. | Thermal 
Date of . J A efficiency, 
No. Description. trials. DEM E j си CEDE per 
| | I.H.P. B.H.P. 1. U. v. B. H. p. I. .). B. 11. 5 cent. 
(ae p 
1. 8-H.P. engine aay ies sis "S say | 1896 | 5°26 4 4°03 5:30 4030 5300 1577 
2. 200-н.р. engine. Single cylinder, single act- July 19th- 213°9 181:82 | 2:830 3:329 2775 | 3625 22:9 
ing, constant admission 20th, 1898 , | | 
3. 600-н.р. engine. Single cylinder, single act- March | 8258 670˙0 2:560 3156 2520 3106 252 
ing, constant admission 20th, 1900 | | 
4. 200-н.Р. engine. Single cylinder, single act- | December 246 9 2153 2:081 | 3418 | 2766 | 3172 23:0 
| ing, variable admission 2nd, 1901 | | | 
5. | 1,400-H.P. engine. Double acting, tandem, Jan. 9th and 1755˙06 1581:9 2:155 2:392 | 2129 | 2363 29°84 
| | 


The third paper, by Mr. Tom Westgarth, entitled “ Notes 


on Large Gas Engines Built in Great Britain, and upon 
Gas Cleaning,” was very brief. On its statistical side it is 
to be commended by reason of the fact that a separate table 
is given to each make of engine, its cylinder arrangement 
and duty described, together with the nature of the fuel 
(blast furnace, producer or coke-oven gas) used. In the 
following table, condensed from Mr. Westgarth's, only 
large gas engines, г.е., those of over 500 H.P., are included, 
as smaller engines have not been enumerated by him. 


Gas ENGINE INSTALLATIONS IN THE UNITED KINGDOM. 


| i 
No. of | No. of | Aggregate 


| 
Туре. Builder. аша engines. 1.Н.Р. 
"T qe NES PUT EUN 
Oechelhiiuser Wm. Beardmore & Co. | 9 : 28 32,600 
Korting . | Mather & Platt ... 4 6 4,875 
Premier Premier Gas En- 9 28 | 16,950 
| gine Co. 
Willans & Willans & Robinson 1 | 2 | 1,800 
Robinson | | 
Crossley » „ Bros 16 | 31 | 19,360 
Cockerill ... ' Richardsons, West- 9 ! 24 20,500 
garth & Co. | | 
| Total | 48 119 | 96,085 
i 


и — — M — ———— 


Mr. Westgarth notes that most engineers commence 
cleaning the gas for engines by passing it through ordinary 
fans of water. It was soon found that two or more fans 
in series would be necessary, and that & considerable 
quantity of water and much power was required, the 
result not always being satisfactory, particularly if the gas 
had not previously been very well cleaned and cooled by 
passing through large dust-catchers and long mains. A 
difficulty also occurs with the moisture absorbed by the gas 
in the fans, and it has been found necessary to supplement 
the fans by various cleaning and drying devices. Illustra- 
tions are given in the paper of various methods of cleaning. 

Of the contributions to the discussion we would only note 
that of a member of the American Institute of Mining 
Engineers, who naively explained the backwardness of his 
country by an electrical parallel. In the early days of elec- 
trical transportation, those who had been the first to discard 
mules had been heavy losers, as in five years their plant had 
become obsolete. Those who had waited until others gained 
experience then came in and made money. So in regard to 
large gas engines. Hitherto they had hung back to see how 
things were going, and let others experiment. Now they had 
secured licences and were going right ahead. 

As a confession of a hitherto undiscovered tendency 


towards caution and conservatism in American engineering 
progress, such remarks are novel, unexpected and almost 
historic ! 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Odrrespondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. _ 


Resinous Matter in Para Rubber. 


I should like to draw your attention to a statement made 
in Mr. John Langan's paper on “ Standardising Rubber- 
covered Wires and Cables," published in the Proreedinys of 
the American Institute of Electrical Engineers, Vol. XXV, 
No. 4, April, 1906, which I think needs some modification. 
In referring to the amount of resinous matter contained in 
fine Para rubber, Mr. Langan states that it seldom exceeds 
1 per cent. Now, as a rubber chemist of many years' 
experience, and from the results of scores of analyses, I beg 
to say that no sample of Para rubber has yet come under my 
notice with so low a percentage of resinous matter. Asa 
matter of fact, the amount of resinous matter contained in 
pure Para rubber, washed and dried as it would be used in 
the manufacture of rubber-insulated wires, varies from 2 per 
cent. to as much as 5 per cent. 

I should be obliged by your inserting the above note in 
your esteemed journal at an early opportunity, as Mr. 
Langan’s figure may be misleading to consulting engineers 
and electricians who have to draw up specifications. 


W. F. Eichenauer, F.C.S. 
Woolwich, 


July 26th, 1906. 


Manufacturers Selling Direct to Consumers. 


The suggestion of “One of the Pinched” to start a 
“ black list," is a good one, and one that would tell very 
severely on the manufacturers so transgressing if all con- 
tractors could be induced to band ther. In the mean- 
time, a great deal of good could be done by the E.C.A. if 
they would start it (with a committee to consider each case 
fairly) and distribute the list amongst all contractors. 

In our own town we find that an electrical company has 
supplied a large drapery establishment throughout with 
Nernst lamps, and one of their representatives calls regularly 
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to take orders for burners, although he does not call on the 
electrical firms in the district. 
We shall be glad to hear of a movement to stop such 
proceedings. 
pp. The Northern Electrical Co., 
J. P. C. 


Doncaster, July 30ih, 1906. 


The discussion to which you have opened your columns is 
one of much greater import than appears at first sight. 

We hear any amount about free trade," yet forsooth 
what is equivalent to a duty of 28 per cent. to 40 per cent. 
is paid to middlemen in all sorts of trades, who in the 
world's work only act the part of distributor. If these 
middlemen act as manufacturers’ agents a sales commission 
is undoubtedly due to them, but can any industry fairly 
stand the so-called ** trade discounts’ now given? Anything 
that tends to cheapen the article to the consumer tends to 
increased sales, and therefore the fewer the hands through 
which articles pass between manufacturer and user the better 
for both parties and trade generally. 

The example of the cycle trade given by “ Cables" isa 
very good one. While the cycle boom lasted prices were 
high enough to allow profits both to the manufacturer and large 
trade discounts to the agent as well, but when the slump 
came and artificial prices had to fall, manufacturers very 
wisely cut down their discounts to a reasonable selling com- 
mission. The only pity is that other classes of manufacturers 
do not follow theirexample. The incompetence of the average 
cycle agent and repairer " of a few years ago was largely due 
to the 50 or 60 per cent. discount he received. Possibly the 
jerry wireman is also a product of trade discounts. 


Consumer. 


A Bucking Motor. 


Can you or any reader kindly explain the following :—A 
II- H. p. direct current motor supplied with current from 
a London company’s mains, and controlled by р.р. switches 
and starter with no-volt release, after working for some time 
suddenly reversed direction of rotation, damaging some work. 
It was stopped for а day and tried again, when exactly the 
game thing occurred. — On its being tested the reading was 
rather low, but otherwise everything appeared satisfactory, 
and the motor started away again all right. A lamp placed 
between the company's mains and earth was found to light 
up to about three-quarters normal candle-power from both 
positive and negative wires. 

Wireman. 


Alternating-Current Instruments. 


The article on alternating-current instruments in your 
last week's issue contains an appreciative description, 
together with a fair and scientific criticism of some new 
instruments of mine. But you make one statement which 
I cannot allow to unchallenged. You say, ** We under- 
stand that the scheme of the instruments is not Dr. 
Sumpner's, having been used by other designers before.“ 

Of course, there is nothing new nowadays in the mere use 
of an electro-magnet, or in that, of a moving coil or other 
such accessory device, but it is undoubtedly quite new to use 
the following combination :—(1) А specially-designed shunt 
magnet excited by the voltage of the circuit ; (2) a coil of 
wire free to move in the field of the shunt magnet, and 
supplied with current due, not to the inductive action of the 


shunt magnet, but to: (3) a specially designed accessory, 


such as I have described. 

The reasons for using such a combination, and the con- 
ditions necessary to ensure accuracy in an instrument when 
constructed on these lines, will be found, as you state, in 
the theoretical and experimental papers [ have written, and 
which I need not refer to further now. But I must point 
out that electro-magnets as used hitherto in instruments have 
nearly always been series excited, that is to say, excited either 
by pessing the main current through the coils, or by con- 
necting these coils across the mains through a large non- 

inductive resistance. In either case the magnetising current 
is made proportional to, and in phase with, the quantity 


(current or voltage) to be measured, and it is invariably 
assumed that the magnetism produced follows the variations 
of the magnetising current with sufficient accuracy. This 
assumption is, in my opinion, rarely, if ever, justifiable. Оп 
the other hand, although shunt magnets have sometimes 
been used for instruments, the great advantage obtainable 
from their use has not, I consider, been previously realised 
in practice. When a suitably designed shunt magnet is put 
across the mains, its magnetism is directly controlled by the 
alternating voltage of these mains in accordance with a 
mathematical law which at first sight does not appear at 
all hopeful for instrument purposes, but which, as a matter 
of fact, can be shown to be a convenient law having a most 
important property—viz., entire independence of the pro- 
perties of the iron, so that variations in permeability and 
hysteresis do not affect the relationship between the mag- 
netism and the exciting voltage. The only instruments in 
which shunt magnets having low-resistance windings have 
been used are those of the induction type. In these instru- 
ments the special feature of the shunt magnet is not taken 
advantage of. The iron is used as the core of a transformer 
rather than as an electro-magnet ; the currents in the 
moving system are not kept in definite paths as in a moving- 
coil instrument; and these currents are mainly due to the 
inductive action of the magnet itself. Both in action and 
in principle my instruments are quite distinct from those of 
the induction type, and they are also entirely different from 
instruments of the serics magnet type such as that devised 
by Dr. Drysdale. 

The “ severe " criticisms of Mr. Franklin Stevens in the 
Electricul Review of New. York cannot be taken seriously, 
since they are founded on a misunderstanding of the instru- 
ments. І have found his criticisms much more amusing 
than alarming, and they are directed not so much against 
me as against the British nation in general. But in spite 
of all this terrible curse, no one appears a penny the worse ! 


W. E. Sumpner. 
Tunbridge Wells, July 30th, 1906. 


[If we have unintentionally done less than justice to Dr. 
Sumpner, we willingly express our regret.— Ёрк. E. R.] 


— 


Rapid Methods for Producing Electrotypes. 


The gratitude of electrotypers of all grades is due to Mr. 
Cowper-Coles for his masterly paper on ** Rapid Methods” 
in electrotyping, which ought to go far towards revolu- 
tionising the industry. | 

Electrotypers are, as a class, a cold-blooded crew, and far 
from effusive in their methods of expressing their thanks. 
This is proved by the fact that five or six weeks have 
elapsed since the first instalment was published, and not 
a single word of comment or dissent has yet appeared. 

Of course, Fools rush in where angels fear to tread," 
but the fear of being classed with the fools should not be 
allowed to prevent the humbler disciples from attempting 
to discuss with the Evangelist of a new school points of 
interest in so important a branch (though apparently not 
yet fully recognised as such) of the electro-chemical industry 
as electrotyping. 

As a young beginner in the art I feel particularly indebted 
to Mr. Cowper-Coles for having thrown a little light on the 
methods by which my more successful rivals are enabled to 
get—and get through—more than their fair share of work, but 
I must admit that there appears in Mr. Cowper-Coles's paper 
to be too large a percentage of history and prophecy and too 
little practical detail, while some of the illustrations are far 
from clear. 

This is not surprising, as the same defect is noticeable in 
most available works on electrotyping, but possibly the 
gifted author will oblige, when his attention is drawn to the 
points likely to fog a beginner, by condescending to give a 
little more information. 

'l'herefore, to begin, on page 949, fig. 3 is stated to have 
electrodes in series, and so—presumably—has fig. 1, but the 
reader is left to decide for himself whether or not the vate are 
sub-divided into separate cells. 

Again, fig. 4 shows that 12 per cent. (by weight or 
measure is not stated) of sulphuric acid gives a solution 
which offers a trifling resistance either hot or cold. The 
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practical advantage of increasing the acidity above this point 
and heating the bath so as to utilise its superiority in con- 
ductivity over a cold bath is not shown—at any rate, not 
shown in such а way as to convert a battery hand who has 
had his clothes rotted by highly-acidulated liquor, not to 
mention the extra labour in getting rid of the excess of 
copper sulphate formed. 

There is something quite wrong about the data on p. 949, 
and also the calculations. А shell 025 or O3 in. thick 
would at 10 amperes per sq. ft. take 40 or 50 bours to grow, 
not 12 or 15, but no sane person would think of habitually 
making shells this weight. 

There is a much simpler, better and cheaper form of 
looped hook than that shown in fig. 5, and the elaborate 
fake shown in fig. 6 is sheer waste of money. | 

Fig. 7 shows connectors for suspension rods, but the author 
does not state whether they are for the series or parallel 
electrodes. In either case they must prove а heavy 
addition to the cost, especially if modified to enable them to 
carry the heavy currents required for rapid methods, and if 
for rods in parallel, the waste of jointing material must be 
ruinous. 

Fig. 8 unmistakably refers to Starrett’s Patent No. 
14,823 of 1903, and fig. 9 is evidently Haas's old Patent 
No. 7,858 of 1896. 

À good deal is said about the resistance of the electrolyte 
depending on its composition and its temperature, but no 
reference is made—and all the text-books agree on this 
point—to the fact that the spacing of the electrodes is the 
most important factor (incidentally enabling the electro- 
typer to dispense with rheostats), which is varied (for better 
or for worse, according to the point of view) by the intro- 
duction of anodes of fancy shape or fantastic construction. 

I am not, of course, presumptuous enough to attempt to 
correct Mr. Cowper-Coles. I merely point out these errors 
and omissions so that they may not mislead the young and 
inexperienced, and by so doing diminish the usefulness of 
his admirable paper. 

Nemo, 


Wiring with Flexible. 


The initial cost of installing electric lamps is admitted to 
be one of the chief drawbacks to the advancement of electric 
lighting, more especially in small towns where the consumers 
are still more reluctant to incur any small outlay required to 
keep the wiring in fair order. This renders it essential that 
the wiring must be, in the first instance, erected in a solid 
manner to last for years. In a country town in which the 
writer is interested, there is an undue amount of flexible 
used, which gives no end of trouble. 

If manufacturers slotted out base blocks for ceiling roses 
and switches to take 1}-in. casing, it would help towards 
economy. 

As so much time and money is constantly being spent in 
installing electric light, perhaps, without creating a precedent, 
the Editor may consider it within the scope of the 
, ELECTRICAL REVIEW to invite contributions and suggestions 
on the best ways and means of reducing the initial cost of 
installing electric light, and to offer suitable remuneration for 
the same. Until this is accomplished the inhabitante of 
small towns will have to continue to enjoy a blind man's 
holiday. 

Manager. 


[We are loath to surmise that our correspondent has a 
* contribution or suggestion " up his sleeve, awaiting the 
offer of suitable remuneration ! We are, of course, 
always ready to consider contributions submitted for that 
purpose, to publish them if suitable and if space allows, and 
to remunerate the author, or, in brief, to pay for them. 
Deliberately to invite contributions on this very contentious 
subject would, however, probably result in a flood of MSS., 
the bulk of which we could not possibly use, and conse- 
quently in much disappointment to the authors.—Eps. E. R.] 


The Penetrating Properties of the Arc Light. 


Several statements re light penetration have appeared 
recently in the “ Correspondence " columns of the electrical 
Presa, the accuracy of which J seriously question, 


In the Electrician, of July 20th, 1906, M. Laporte 
writes :—“ It is generally agreed that the air in the neigh- 
bourhood of the earth is more transparent for yellow and red 
radiation than for radiations of shorter wave length." 

And again, in the ELECTRICAL REVIEW, of July 27th, 
1906, the following statement occurs in a letter from the 
Kitson Light Foreign Supply Co. :—‘ Any lighting 
engineer knows... . that the blue rays which pre- 
ponderate in the electric arc. will not penetrate the fog for 
any distance, whilst the red and yellow rays do, and as the 
Kitson system is rich in these, it stands to reason that it 
should be a better illuminant during fogs than the electric 
arc. The same is true of the oil-wick lamp and an ordinary 
gas jet. | 

I do not question the statement that an oil-wick lamp 
will penetrate fog better than the light from a carbon arc, 
but I question the accuracy of the explanation, which is 
generally accepted aa the true one. 

I maintain that the differencein the penetrating properties 
of the two lights is entirely due to the difference in what is 
usually termed their intrinsic brilliancy, but which I prefer 
to term the difference in the light density of the two 
illuminants. s 

I think it will be found that if the two sources of different 
coloured illumination have the same flux of light per xc 
centimetre of radiating surface, then the illuminant rich in 
blue light will penetrate the atmosphere somewhat better than 
the illuminant rich in red and yellow light. 

If I am not correct in stating that blue light penetrates the 
atmosphere better than any other colour, perhaps the 
manager of the Kiteon Light Foreign Supply Co. will kindly 
explain to me and others through your columns, why it is 
that distant objects appear blue. 

C. Orme Bastian. 

London, N. W., July 30/h, 1906. 


Inaccurate Electricity Meters. 


I was greatly amused to read Mr. Hornby’s letter in your 
last issue, in which he states that he would alter the Board of 
Trade regulations on the above subject, presumably to give 
his meters a better chance of complying with them. 

Whatever limit is adopted, a meter } per cent. more 
inaccurate will, of course, be officially ‘ incorrect," and it is 
more “ absurd " to reject a meter of } per cent. outside at а 
6 per cent. limit than it is at 24 per cent., because the per 
cent. difference in error is much less, so that the “ геа] 
advantage" he speaks of is non-existent. Furthermore, I 
do not see any absurdity in rejecting a meter that is 3 per 
cent. wrong. Surely electricity, of all forms of energy, is 
most easily accurately measured, and, in my opinion, this 
limit is quite high enough. « As to his last paragraph, the 


natural inference is that, as he wants the limit raised, his 


* modern meter" is rather uncertain in ita permanence of 
adjustment. But from experience of five or six thousand 
meters of various types I am convinced that there are meters 
on the market that do run for, say, five years in the con- 
sumer's coal cellar and come out still within the B. of T. 
limits. At the end of that time, it is only reasonable to 
overhaul them, whether the test is good or bad; but the 
great majority of the meters of & certain type do conform 
with the above conditions. 
E. Fawssett. 
Newcastle-on- Tyne, July 30th, 1906. 


— — 


The dispute about inaccurate meters between the consumer 
and the supply station will still go on as long as the legal limit 
is as narrow as it ів at present, and we quite agree with Mr. 
Hornby that the limit should be raised to, say, 6 per cent. 
on consumers' premises and 4 per cent. in the testing 
station between one-tenth and full load. 

If narrow limits are fixed unreasonably there will always 
be a large percentage of inaccuracy in the meters, because 
these limits are taken from sample instruments which are 
giving excellent results in the laboratorv of the authorities, 
but are fixed withont consulting the manufacturers, who 
know best what accuracy they can obtain from.their meters. 

Of course, instruments which keep inside such limits can 
he made, under fair conditions, but it is quite natural that 
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the ordinary supply type meters do not give the best results 
if they are treated very roughly and carelessly ; and further, 
if the manufacturers are pressed, as they are at present, for 
cheaper and still cheaper meters, which cannot be adjusted 
sufficiently, and, therefore, cannot give such good resulta as 
a well made meter which is paid for at its value. 

As mentioned by Mr. Hornby, with wider limits the 
supply station can defend its meters better when dispnted 
by unreasonable consumers, and so gave the trouble of 
exchanging meters. | 

E. Dormann, 
Engineer to Aron Electricity Meter, Ltd. 

London, N.W., July 31st, 1906. 


* 


The methods of ascertaining the value of a supply of elec- 
tricity, as defined by the Electric Light Acts and provisional 
orders generally, are open to adverse criticism. This being a 
matter of vital importance to all electric supply undertakings, 
the time has arrived for the I.E.E. to appoint a committee to 
inquire into the legal aspects of a supply of electricity as a 
commercial commodity. 

A model form of consumers’ agreement is required badly, 
and likewise a model form of specification for meters. 


P. T. 0. 


Gas v. Electricity. 


There is no doubt that jerry wiring is to blame for much 
of the lighting work going over to the gas people, and this, 
to my mind, points to the necessity of having a vigilant 
outside staff and a live man at the head of the mains 
department. А 

So long as embryo engineers are left responsible for out- 
side work, Mr. A. J. Abraham and others can go on 
“issuing circulars to intending consumers " what time the 
wiring contractor plays havoc and flourishes. 

The mains superintendent should not be the “ soft- job 
man " во often to be found on corporation staffs ; he should 
rather be an alert worker, a man of decision and sound 
judgment, knowing when to enforce and when to stretch his 
rules. He shonld be blessed with more than a superficial 
all-round mains experience. Such a man will not only awe 
the jerry contractor, but also do much to snatch work from 
the hands of the gasman. 7 

It is a remarkable fact—and, I might add, an unhealthy 
sign—that in spite of low salaries numbers of first-class men 
do apply for such posts when vacant, although, thanks to 
the Councillors, a muddler ” is often selected. 

W here the right men bave been selected I have generally 
noticed a higher standard of wireman's work, a state of 
affairs as much welcomed by good contractors as by supply 
people and consumers. | . 

W. Lunn. 

London, W., July 30th, 1906. 


— — 


In his letter on this subject last week, Mr. Abraham 
realises, as many others have done, the hopelessness of in- 
ducing the majority of consumers to renew their incandescent 
lampe after a reasonable period of service, although this may 
entail but a small expenditure compared with the. electricity 
bill. 

In America the supply companies have more or less 
successfully met this difficulty by offering lamp renewals free 
of cbarge to their customers, notwithstanding the trouble 
experienced through consumers sometimes abusing this con- 
cession by demanding new lamps on the least appearance of 
blackening of the bulb, & condition which is not detrimental 
to the efficiency of the lamp till it has attained an advanced. 

e. 
A 16-c.r. lamp, consuming about 56 watts, will burn for 
18 hours with a consumption of 1 unit. 

Allowing a useful life of 800 hours per lamp, the amount 
of energy consumed by one lamp before being discarded will 
be about 44 units. Now, if English supply companies were 
to adopt a system of free lamp renewals, allowing one lamp 
per 40-50 units consumed, according to the life and efficiency 
of the lamp, this would prevent new lamps being claimed 


before the old ones had completed their useful life, and 
would ensure the replacement of many worn-out lamps 
which are at present a free advertisement for the gas 
companies. 


Lee, S. E., July 31st, 1906. 


[Apart from the question at issue—where is that 16-0. p. 
lamp consuming 56 watts, and lasting 800 hours? Оп a 
200 or 240-volt circuit it would be more like 76 watts.— 
Eps.—E.R. ] 


E. 6. -Kennard. 


Broken Commutator Connections. 


I should like to know whether any of your readers 
experience a similar difficulty to my own. I have a large 
number of traction motors to keep in repair, and I find the 
wires on the armatures after from 6 to 18 months' running 
break off short, sometimes close to the commutator, and 
sometimes about an inch back, but never more than an 
inch. 

There is no sign of over-heating, and no fault of any kind 
in the armature apparently to cause such a clean break. 

| Puzzled. 


[This is a familiar old trouble, due generally to stresses 
imposed on the wires carrying currents by the stray field, and 
sometimes to relative movement between armature and com- 
mutator. It can often be cured by substituting flexible 
conductors for the stiff connections.—Eps. Е.К.) 


Hawkes v. Electrical Corporation, Ltd., and Bauer. 


The attention of our client, Mr. J. Augustus Bauer, of 
17, Gracechurch Street, E.C., has been called to your report 


of the case of Hawkes against the Electrical Corporation, 


Ltd., in your issue of the 27th inst. Mr. Bauer was a 
co-defendant of the Electrical Corporation, Ltd., in the 
action. 

The plaintiff claimed damages against our client for 
fraudulent misrepresentation, and also damages against the 
Electrical Corporation, Ltd., which was an insolvent com- 
pany which had ceased to carry on business. 

After evidence had been called in support of the plaintiff's 
case, and before our client's case was opened, the plaintiff 
consented to judgment being entered in the action for our 
client, Mr. Bauer, upon all charges. The defendant corpora- 
tion, which was absolutely insolvent and without either the 
means or motive for further contesting the action, then con- 


“sented to judgment being entered against it. 


A casual reader of your report would infer from it that a 


| judgment had been given against Mr. Bauer for fraud, and 


you will appreciate our client's anxiety to point out at 
the earliest moment that the fact is precisely the contrary, 
and that on every charge which Mr. Hawkes made against. 
Mr. Bauer, Mr. Bauer succeeded in obtaining judgment. 

We ask you to insert this letter in your next issue, in 
order that the true facts may be known to the readers of . 
your paper, to many of whom our client is well known. 


; Parker & Richardson. 
London, E. C., July 31st, 1906. 


— 


* WANDERER."—The production of powerful static charges 
on leather belts driving machines is a well-known pheno- 
menon. It is apparently due to friction between the belt 
and the pulleys, and probably is best, observed when the belt 
is dry and slipping slightly, and the atmosphere dry also.— 
Eps. E.R. 


Burglary.—(Gresham Lodge, Watford, the residence of 
Mr. Cecil Hodges, of Cecil Hodges & Co., was entered by burglars 
on Tuesday afternoon last week, but happily they were disturbed, 
and their haul was considerably lessened in value on that account. 
Burglars are giving much attention to the residences of electrical 
men in this neighbourhood. It ia only a few months since Mr. Tom 
Hawkins, of the Morris-Hawkjos Co., suffered similarly. 
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LEGAL. 


GREAT NORTHERN PICCADILLY AND BROMPTON RAILWAY. 


Mr. JusricE WALTON had before him ор 27th ult. a case in which the 
Attorney-General sought to recover certain penalties (£13,200) 
from the Great Northern, Piccadilly and Brompton Railway Co., under 
Section 113 of the Stamp Act for failure to state an increase of the 
nominal capita] of the company. 'The defendant company was 
formed in 1902, when the Great Northern and Strand Railway 
project was handed over to the Brompton and Piccadilly Circus 
Railway Co. The transfer carried power to raise capital amount- 
ing to £2,400,000, on which the Great Nortbern and Strand Co. had 
already paid stamp duty. The contention set up on behalf of the 
Crown was that the duty should also be paid by the defendants as 
they had acquired power to raise additional capital. 
Judgment was given for the defendant company, with costs. 


A. E. MEADOVS v. THE L. & Y. RaILWAVY Со. 


AT the Liverpool Assizes on Saturday (28th), before Mr. Justice 
Bray and a special jury, Albert Edward Meadows, of Formby, 
brought an action against the Lancashire and Yorkshire Railway 
Co., for damages for injuries sustained in the disaster at the Hall 
Road station on the electric railway between Liverpool and South- 
port, on July 27th last year. The company admitted negligence, 
but denied tbat plaintiff had suffered any injury or damage. Mr. 
Mendows's case was that the accident caused him to suffer from con- 
cussion of the brain, and extreme nervous prostration, and he had 

continued to get worse. His mind was affected, and he had lost 
his employment in a Liverpool firm of wine merchants, and had 
been obliged to make trips to the Isle of Man and to Jamaica. 
Defendants agreed to pay £1,250, and taxed costs. 


THE KING v. Mountrorp (er parte LON DON UNITED 
TBamways, 1901). 


JUDGMENT was giveu on Saturday last in this case, in which Mr. 
Mountford had to show cause against a rule obtained on behalf of 
the London United Tramways Co. calling upon Mr. Mountford to 
show cause why an inquisition verdict and judgment taken before 
the Bheriff of the County of Surrey on February 26th should not 
be quashed on the ground of excess of jurisdiction. 

The facts of the case were these:—Mr. Mountford was a dentist 
who carried on his practice in Eden Street, Kingston, in a house 
which for many years had been associated with a dentist's practice, 
and he held the house under a lease for a term of years which 
was unexpired. The Tramway Co. under its powers gave Mr. 


Mountford notice to treat for a strip of land which formed part of . 


the forecourt of the bouse, the strip being about 10 ft. wide x 
170 ft. long, and including a portion of the garden and a portion of 
the stable. The object of doing that was to widen the street so 
that a double line of tramways might be introduced into that 
particular street. Mr. Mountford originally put his claim for 
compensation under the following heads:—He claimed com- 
pensation for the value of tbe land taken, and compen- 
sation for the damage done to his business during the 
time the works were being executed. He also claimed for the 
injury done to his premises and the goodwill of his business by 
reason of depriving the house to a certain extent of its approach, 
by reason of the injury to the light of the room in which 
Mr. Mountford carried on his practice, for injury to the 
stable, and further compensation for depreciation of the 
goodwill by reason of these matters and in conscquence of 
the alteration of the character of the neighbourhood by the 
company bringing the tramways there and the running the cars 
there. The rule was granted upon the ground of excess of jurisdic- 
tion, the company alleging that the notice to treat being served in 
pursuance of their powers under the Act of Parliament, which 
powers authorised the street widening, no compensation could be 
awarded to Mr. Mountford by reason of the laying down and open- 
ing of the tramways which were authorised. The question before 
the Court was whether there was an excess of jurisdiction on the 
ground that Mr. Mountford had no right to pat before the jury 
those considerations, and that the jury bad no right to take them 
into account in assessing the compensation. 

Mr. Justice DARLING, in giving judgment, said the case raised a 
question of some difficulty as to the matters which a'sheriff and his 
jury were entitled to take into consideration in awarding com- 
pensation in respectof land compulsorily taken by virtue of the Lands 
Clauses Consolidation Act, 1845, Sec. 63. That provision ensured 
that in estimating the purchase money of the land or compensation to 
be paid for the taking of it, regard should be had not only to the 
value of the land to be purcbased or taken, but also to the damage, 
if any, to be sustained by the owner of the lands taken from the 
other lands of such owner, or otherwise injuriously affecting such 
other lands by the exercise of the powers of the Act. His Lord- 
ship, having stated the facts of the case, said tbat in the Sheriff's 
Court the jury awarded Mr. Mountford £360 in respect of the land 
taken by the company, and £400 in respect of the injurious affec- 
tion of the remainder of Mr. Mountford's premises, including loss 
of goodwill in his business. That sum was arrived at by consider- 
ing the injury likely to be done to Mr. Mountford's other land and 
to bis practice by the tram company’s legal use of the tramway 
laid by the company upon land which had never been his, 


Whether that was a matter entitling Mr. Mountford to com- 
pensation in tbat respect was the question they had to decide. 
That he would have been entitled to such compensation had the 
tramway been laid and worked upon, the very land taken from him 
appeared to be indisputable, and to follow from the decision of the 
Courts in many of the cases cited at the Bar. Yet even so, it 
seemed to him that a person whose land was taken and paid for at 
its full value and more, received some advantages over others 
equally inconvenienced with bimself. In this case Mr. Mountford 
suffered no more from the running of the trams on the line in 
Eden Street than did his neighbour on the opposite side of the 
road whose house, indeed, was nearer to the tramway than was that 
of Mr. Mountford himself. For the taking of his land, Mr. 
Mountford had been paid £360,and in tbat sum was included damages 
for the diminished value of the land left to him, and also further 
damages for the use of that taken, owing to the passing over it near 
Mr. Mountford’s house of the public and the ordinary traffic of the 
street. More than that he could not satisfy himself he was entitled 
to claim. He could not veto the making of the tramway along 
the public highway, nor the working of it, though the Attorney- 
General might have proceeded by information against the com- 
pany had they run trams before the street was widened. He 
thought the rule should be made absolute. 

Mr. Justice PHILLIMORB concurred, and the rule was accordingly 
made absolute, with costs. | 

Mr. Gorpon, on behalf of the claimant, elected to have the whole 
verdict quashed, and to have a fresh inquisition. 

Order accordingly. 


A DEevoNproRT TRaMWay CLAIM. 


AT Plymouth County Court on 26th ult., Albert Caley, typesetter, 
claimed £1,000 damages from the Devonport and District Tram- 
ways Co. for injuries sustained through an alleged negligently-driven 
car on December 23rd, 1905, knocking him down. The jury gave 
8 verdict for the defendant company, and no costs were asked for. 


Mica INSULATOR Co., LTD., v. BBucE PEEBLES & Co., Lro. 


IN this action (says the Edinburgh Evening News) plaintiffs sued 
defendants for interdict and damages in respect of alleged infringe- 
ment of certain patents relating to electrical insulating aheets of 
which the pursuers aver they are the registered proprietors. Inthe 
Outer House, Lord Stormonth Darling allowed a proof, but the 
defenders reclaimed, and the First Division recalled the Lord 
Ordinary’s interlocutor, holding that the pursuers’ averments were 
lacking in specification. Amendments were made and the ‘case 
remitted to the Lord Ordinary for further procedure. The pursuers 
have now abandoned the action, and his Lordship has pronounced 
an interlocutor accordingly. 


BELFAST TRAMWAY CLAIMS. 


Last week Frances M'Creight, widow, sued the Corporation of 
Belfast for £2,000 damages for the loss of ber husband, whose 
death was caused by an electric {татсак running into the vehicle 
in which he was riding on January 7th, 1906. The jury awarded 
£1,000. 

A constable sued for damages sustained in the same accident, and 
the case was settled for £145, with costs. 


THE MAYOR AND CORPORATION OF SOUTHAMPTON v. 
COUBTENAY. 


In the King’s Bench Division on Friday, July 27th, the case of the 
Mayor and Corporation of Southampton v. Courtenay came on 
for hearing before Mr. Justice Phillimore and a special jury. It 
was one in which plaintiffs claimed £918 damages for breach of 
contract. d | ‚ 

Mr. Lowe, K.C., appeared for the plaintiff Corporation, and Mr. 
Hamilton, K.C., was for the defendant. 

Defendant contracted to pay the plaintiff Corporation £25 per 
car per annum for the sole right to accept advertisements for every 
one of their regular running cars for five years, and, under the 
agreement, he was to pay quarterly in advance. The Corporation 
had 49 electric cars in all. Some of these ran three hours a day, 
some four hours, some eight hours and some more ; but, according 
to the calculations of the borough treasurer, they averaged 64 miles 
a day for the whole year, and, on behalf of the plaintiff Corporation, 
evidence was given by the tramway managers of Newcastle and 
Birmingham to the effect that it was generally understood in the 
tramway world that a regalar running car ran either for eight hours, 
or 60 miles a day. 

His І,оврзнір thereupon suggested that the case might come to 
an end, as the evidence showed that the plaintiff Corporation's 
cars accomplished 64 miles per day ; but Mr. Hamilton intimated 
that he should prefer to put his case before the jury. When the 
Court met on Monday, however, Mr. Hamilton announced that an 
arrangement had been come to by which 45 out of the 49 cars were 
to be taken as regularly running cars, and that the same propor- 
tion would form the basis for calculation in case of an increase in 
the number of running cars during the currency of the contract. 

Mr. Justice PHILLIMORE said he thought that was a very proper 
arrangement. | м 

The jury thereupon returned a formal verdict for the plaintiffs, 


and judgment was given accordingly, with interest. 
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WESTLAKE t. BT. Pancras Borovan CovuNcir. 


Tus case came before Mr. Justice Neville in the Chancery Division 
last week. 

Mr. C. E. JENKINS, К.С. (with him Mr. Beaumont) in opening the 
plaintiffs’ case, said his clients were somewhat numerous, having 
several interests, and by the action they sought to restrain the 
defendants from carrying on certain works of theirs adjacent to 
the property of the plaintiffs in such a way as to create a nuisance. 
The plaintiffs also claimed damages for past[acts of the defendants. 
The nuisance alleged was first a nnisance caused by vibration set up 
by the engines used by the defendants in carrying.on their business 
as suppliers of electricity in St. Pancras. The defendants had a 
large generating station opposite to the plaintiffs’ premises, and the 
plaintiffs’ case was that these engines caused a vibration to their 
premises of a nature which made their houses less comfortable and 
at times really intolerable. Plaintiffs alleged that the nuisance was 
something more than temporary, and the vibration caused injury 
to the plaintiffs’ premises structurally, and affected the inhabitants 
thereof prejudicially. The other ground of complaint arose in con- 
nection with certain dust destructor works that the defendants had 
on the same site as their electric generating station. The de- 
fendants brought to these works the refuse of the parish for the 
purpose of destroying it. Defendants had also to get rid of clinkers 
used on their works, and the nuigance the plaintiffs complained of 
was the scattering around from the chimney shaft of a sort of grit or 
dust which covered the plaintiffs’ premises if the wind was in 
that direction, and thus interfered with the health of the 
occupants of the prémises, and also preveuted them from 
carrying on their respective businesses as beneficially as formerly. 
Plaintiffs also complained of a nuisance 8by smell caused by 
the burning of the refuse, and also by a process that was called 
“ damping down" the clinkers. That was a general view of the 
case. The defendants had become the undertakers in the year 1894, 
and they acquired their land about that time. Im 1894 they 
started the supply of electricity in the borough, and erected on the 
land an engine house, and put in it five reciprocating engines, and 
the generating station was carried on for a considerable time with 
these five engines;.but whetber or not vibration was caused to 
neighbours by those engines did not matter, because an action was 
not brought. But in 1902 the defendants decided largely to 
increase their plant, and in May, 1903, they had three engines at 
work of from 700 to 900 R.. each. The effect of this addition 
was to set up a serious nuisance by vibration. In 1904 Mr. 
Westlake complained about it in writing, and іп November, 1903, 
the owners of certain houses in Great College Street, adjacent to 
the defendants’ works, brought an action against the defendantsseeking 

an injunction. to restrain them from causing a nuisance. In that 
action, which was tried before Mr. Justice Joyce, the defendants 
denied any vibration at all, but they set up as an alternative 
defence that there were probably defects due to the engines 
not being properly balanced, and this they said they could 
put right. In that case, however, the injunction was granted 
against the defendants, but a stay of the injunction was granted 
on the footing that within that time the defendants would 
balance the engines properly, and then there would be 
no nuisance to anybody. The present plaintiffs were awaiting 
the result of that action. The defendants, having got the stay, 
occupied the six months in trying to improve the balancing of their 
engines, no doubt, but also in buying out the plaintiffs in that 
action, and he (counsel) rather thought they had bought up the 
whole of the side of Great College Street abutting on their works. 
The result of that was that defendants did not worry any more 
about the injunction, and ultimately, after complaints had been 
made, the present action was commenced on December 30th, 1905. 
( To be continued.) 


Mr. Justice NR VNL gave judgment in this case on Monday. 
His Lordsbip held that the plaintiffs had established their case as 
regarded one engine only, and granted an injunction with costs, 
exer pt so far as they had been increased by the other issues as 
to which they had not succeeded. : to p 


— ——— —ů— — — 


PARLIAMENTARY. 


Third Readings.—in the House of Lords on July 24th the 
Cerk City Railways and Works Bill and the Lancashire Electric 
Power Bill passed their third reading, and on July 26th the South 
Wales Electrical Power Distribution Co. Bill, the Macclesfield 
and District Tramways Bill, and the North-West London Railway 
Bill passed third reading. In the House of Commons on July 27th 
the Folkestone, Bandgate and Hythe Tramways Bill was read a 
third time. In the House of Commons on July 26th the Kent 
Electric Power Bill was read a third time; on Tuesday last 
the Sbropshire, Worcestershire and Staffordshire Electric Power 
Bill was read a third time. | 


Installation Contraets.— The BRADFORD ELECTRICAL 
Exomegnine Co. has recently booked a contract for the electric 
lighting, switchboards, &c., at the new brickworks of Messrs. Brooks, 
Ltd., Lighteliffe, Yorkshire; also the contract for the lighting of 
the Standard Hotel, Bradford, for which tantalum lamps will be 

weed throughout. 


the local authorities of these places. 


BUSINESS NOTES. 


Holiday. Handbooks.—The latest handbooks received 
from the Health Resorts Development Association 2, Gray’s Inn 
Road, E. C., relate to Guernsey and Broadstairs, they having been, 
as with the earlier publications noticed here, published on behalf of 
The Quernsey handbook is the 
fullest, as well as being the best illustrated, of the series so far 
issued. 


Electrical Exhibition at Bristol.— Mr. William 
Edwards, who promoted a successful exhibition at Bristol last 
year, is organising an electrical manufacturers’ exhibition, to be held 
at Bristol in November and Deceniber next. Weunderstand that it 
is designed to be a ho-, electrical manufacturers’ exhibition, to 
meet the requirements of the biggest firms, and bears no relation 
whatever tothe many small shows which have been held and proved 
of no real benefit to the trade. Its object is to give manufacturers 
an opportunity of bringing the latest improvements in their 
various lines before the notice of electrical contractors and the : 
public generally, and to demonstrate clearly the advantages of 
electricity for lighting, heating and motor power purposes. 
The Bristol Corporation Electricity Department has agreed 
to take part iu the exhibition, and doubtless many manu- 
facturing tirms will follow its example and give their support. 
Early communications should be addressed to Mr. Edwards at 133, 
Cromwell Road, Bristol, with a view to securing positions. We 


‘learn that the entertainment side of the affair will be well looked 


after with a view to attracting a large number of people. 


Brush Contracts.—Among the recent contracta booked 

by the BRUSH ELECTRICAL ENGINEERING Co. are the following: 

For the Dumbarton Tramways (per Crompton & Co).—Six double-deck car- 
bodies. : 

For the Plymouth Corporation.—Six demi-cars complete with Brush trucks 
and motor equipments for one-man control. 

For the Bolton Corporation ''ranways.—Ten double-deck car-bodies with 
top-deck covers. 

Кот the Bombay Е.В. & T. Co.—10 double-clnss cars with Brush trucks and 


motor equipments; 10 single-class ditto; 20 additional trucks and motor 
equipments. 


A German-Swiss Combination.—<A further instance 
of the policy of consolidation which is proceeding on the Continent 
is afforded by the announcement that the Felten and Guilleaume- 
Labmeyer Works Co., of Frankfort and Mulheim, bave acquired 
practically all the shares in the Gesellschaft der Maschinenfabriken 
of Escher, Wyss & Co., of Zurich. The latter company, which is 
largely concerned with the construction of hydraulic turbines, is 
also the owner of the Zoelly steam turbine patents which the com- 
pany works in Switzerland, while in Germany the patents are 
utilised by the Zoelly turbine syndicate, which is controlled by 
Friedrich Kr&pp & Co., the Siemens-Schuckert Works and other 
companies, and which has still 17 years to run. It is understood 
that the principal reasons for the German acquisition of the shares 
in the Swiss company are to be found in the former's desire to at 
once become capable of competing in the steam turbine branch, and 
also to come into close association with the existing Zoelly turbine 
syndicates. The total share capital of the Swiss company amounts 
to £200,000, and the German company have acquired 95 per cent., 
partly by cash payment and partly by an exchange of shares. The 
new order of affairs has led to the retirement of certain of the 
directors of Escher, Wyss & Co., and to the assumption of office of 
representatives of German interests. Notwithstanding the transfer 
of the majority of the shares, the Zurich undertaking will con- 
tinue as & Swiss company, and the management remains in the 
same hands as hitherto. 


Oerlikon Installations.—From the Maschinenfabrik 
Oerlikon, Oswaldestre House, London, W.C., we have received a 
copy of a periodical communication, No. 24, giving a few descriptive 
points concerning some of the installations that are at present being 
carried out by the company. One is the Valle-Mavgia Railway 


‘between Locarbo and Bignasco. which is being equipped with 


Oerlikon single-phase motors of 40 H.P. output, and with Oerlikon 
pateuted collectors. The trolley pressure is to be 5,000 volts, and 
apart from the Seebach-Wettingen experimental line, also built 
by the Maschinenfabrik Oerlikon, and working at a pressure of 
15,000 volts, this is the highest trolley pressure up to now autho- 
rised by the Swiss Federal Railway authorities. 

Another installation is the 50,000-volt power transmission for the 
city of Seville. The line is 80 miles long, and has to transmit 
power from three 1,500-H.P. hydro-electric units, running at 
a speed of 400 r.p.m., 40 cycles, 5,000 volts. Three single-phase 
transformers of 600 K. v. A. output are at present coupled to each 
end of the line, a seventh being ordered as a spare. . There ie, also 
mentioned the installation of the Société de l'Industrie Electrique de 
la Valnerina, Terni, which will ultimately dispose of 10,000 Н.Р. 
Five generators, the order for which has been given to the 
Maschinenfabrik Oerlikon, are of the three-phase revolving field 
type of 1,900 k. v. A. capacity step up the pressure to 30,000 
volts; 650-K.v.a. single-phase transformers connected up in mesh, 
step.down the pressure to 550 volts. The same company has further 
received the order for the equipment of the electric railway from 
Zug-Zugerberg, and for the installation of the electricity works 
of the city of Bion, as well as for machinery and apparatus 
for the electricity works of Taulan, &c. 
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New Lamp.—A new form of tantalum lamp, known 
as the “tantalyte,” has been put on the market by Messas. KRUPKA 
AND JACOBY, of Watling Street, E.C. It consists of a happy com- 
bination of the Sun tantalum lamp, and a specially shaped opal 
shade, which, being in proper focus, collects the light rays and 
redistributes them with concentrated power (viz, 130 candles). It 
is claimed that the watts per candle-power are only `5. 


Gas Engine Plant of the Indiana Steel Co.— 


Eight large gas-driven blowing engines are to be installed in the 
steel plant of the INDIANA STEEL Co., at Gary, Indiana. It is the 
expressed intention of the U.S. Steel Corporation, which controls 
the Indiana Steel Co., to make this the foremost American steel 
centre, and the significance of simultaneous development of gas 
power is obvious. The machines will be uniform in size and 
capacity. Each gas engine, as an electric unit, will have a rated 
capacity on blast furnace gas of nearly 3,000 н.р., corresponding to 
a rating of 4,000 н.р. on natural gas. The unit will be arranged in 
twin tandem fashion, each side consisting of two double-acting gas 
cylinders and one blowing cylinder in the opposed or vis-à-vis 
arranvement. The power cylinders are 42 in., and the air cylinders 
68 in. in diameter with a common stroke of 54 in., the unit running 
ata maximum speed of 75 r.p.m. for blowing, and 84 r.p.m. for 
electric work. The capacity of air delivery at this speed will be 
33,000 cb. ft. of free air per minute at 28 lb. pressure, with a maxi- 
mum pressure delivery of 30 lb. per sq. in. This type of engine 
will not only be used for blowing purposes, but also for electrical 
generation. In all sizes the resemblance to the horizontal tandem 
heavy duty steam engine design is strong. The general design 
‘conforms quite closely to that of similar machinery installed for 
the Carnegie Steel Co.'s plant (U.S. Steel Corporation) at Bessemer, 
near Pittsburg. The Westinghouse Machine Co. are the contractors 
in both cases. 


Catalogues and Lists.—Messrs. Ernest F. Moy, 
Lrp., Camden Town, N.W.—List No. 12 (32 pp.) containing a good 
deal of information, together with dimensional and other drawings, 
also tabulated prices concerning their various types of rheostats, 
motor-starters, and resistances. 

Messrs. BRUCE PEEBLES & Co., Lro., 1, London Wall Buildings, 

E. C.— New pamphlet No. 16, whose 28 pp. of thick art paper 
contain a well-illustrated and neatly-arranged description of their 
latest type of P. P. P. induction motor. The principle of the motor 
being first explained briefly, the self-contained, open and enclosed 
ventilated types are shown, views of the component parts and 
typical performance curves following. Particulars of two-phase 
motors are also given, and at the end of the pamphlet a number of 
pages are set apart for clearly-arranged tables giving speeds, 
efficiencies, power factors, weights and prices of two and three- 
phase squirrel-cage motors of the self-contained protected type. 

THE BRITISH STEEL PILING Co., Dock House, Billiter Street, 
E.C.—Interesting illustrated catalogue relating to “ Steel Piling.” 
A description of the company's system of interlocking channel bar 
piling, its construction, properties, advantages, &c. Some of the 
photographs show the application of the system in the construction 
of a cotfer dam for an American electric light company. 

Messrs. J. ARMFIELD & Co., Vale of Avon Ironwomks, Ringwood, 
Hants.— Illustrated catalogue (Section A, 32 pp.) describing their 
“ British Empire" water turbines of single aud double horizontal 

and vertical types, direct-driving turbine for clectric generators, 
also their mechanical turbine governor, and indicating hand gear for 
turbines. Dimensional particulars are stated in table form. Some 
general information concerning the measurement of water, prices 
and particulars of Pelton wheels, also appear, and views are pub- 
lished of a number of typical mills where the “ British Empire " 
turbines are in service. The extensive use of these turbines is 
indicated on а map of England and Wales, and a number of users 
‚аге named. | 

BRrrisH THomson-Hovuston Co., Lro., Rugby.— Price list No. 104 
(24pp.) in the company's standard form aud style giving in con- 
veniently arranged table form а list of prices and catalogue numbers 
of their overhead line material devices embodying recent improve- 
ments. Various forms of suspensions, deep grooved ears, cars for 
grooved wife, iacluding the B.T.-H. flexible ear, terminal clamps, 
strain insulators, and turnbuckles, frogs and croasings, section insula- 
tors, flexible suspension clamps and pole insulators are all included, 
appropriate illustrations appearing in each section. ` 

Messrs. ADaM HILGER, Lrp., 754, Camden Road, N.W.—List 
“А” (44 pages), giving well sct-out illustrated descriptions of their 
spectroscopes and spectroscopic accessories. 'lhe various instru- 
ments shown include table, universal, wave-length and automatic 
spectroscopes, spectrographs, solar and stellar spectroscopes, 
spectro-photometers, &c. Vacuum tubes and micrometers are also 
particularised. List B," also received from this firm, contains 
an account of their echclon diffraction gratings. 

Messrs. FALK, STADELMANN & Co., Lro., London, E.C.—List of 
revised prices of tumbler switches, also a table of prices of 
„Climax“ electric light wires and cables. 

Mrssrs. А. REÉvROLLE & Co, LTD., Hebburn-on-Tyne.— 
Pamphlet No. 34, describing their lever type totally enclosed 
motor starter. 


Meter Reading Books.— In reply to our correspondent 
"О. K.“ on this subject, Messrs. НАммонр & Stow, Ltp., of Sise 
Lane, 35, Queen Victoria Street, E.C., inform us that they are 
patentees and sole publishers of a loose-leaf meter reading book, 
which they believe will answer all his wants. 


Annual Outings.—On 21st ult. the employés of the 
Cardiff Corporation Electric Lighting 5 held their tenth 
annual picnic at Glynneath and Pontneathvaughan. 


The SuNBEAM Co.'s workmen’s annual excursion took place 
on Saturday last, July 28th, Brampton having been selected 
as a render vous. Cloud and brilliant sunshine alternated during 
the day, presenting to the trippers the hills and country in 
varying aspects and ever-changing phases. Some found enjoy- 
ment in rambling over the hills, boating was indulged in 
on the Tarn by not a few, while others sought pleasure in a 
plunge in its cool waters. Then there were the usual ' items" 
—the quoit handicap, and other forms of sport to test the skill and 
athletic fitness of the members of the party. Ample justice was 
done to the midday meal, and tea was served in the after- 
noon, The principal toast, “The Sunbeam Lamp Co.,” was 
entrusted to Mr. W. Young, Mr. T. J. Grainger ADM and 
Mr. H. Edmundson responding. The former in his remarks referred 
again to the insane competition which prevailed among the English 
lamp makers. Не concluded by an optimistic and hopeful 
expression for the future of their company. Mr. Edmundson 
added a few observations, remarking that so long as the com- 
mercial interests of the firm were in the hands of Mr. Grainger 
—a man of unwearying endeavour and business acumen— 
and they inthe manafacturing departments did their part and tried 
to turn out the best lamp, continued prosperity was assured. 

The staff and employés of Messrs. T. CLARKE & Co., electrical 
engineers, of 129, Sloane Street, Chelsea, S. W., had their fourteenth 
annual excursion on Saturday last, enjoying delightful weather. 
A large party travelled to Bognor, arriving in good time for break- 
fast. During the morning a cricket match was played on the 
sands. Dinner was served at the Waterloo Hotel, presided over 
by Mr. T. Clarke, and Mr. E. J. Clarke in the vice-chair. Sports 
were held during the afternoon, in which a great number of the 
men took part, and the party journeyed back to town at eight p.m., 
after a most enjoyable and happy day. 


France.—A company has recently been formed in Paris 
with a capital of £80,000 and the title La Société Francaise pour 
l'Industrie d'Aluminium. 


Self-Exciting Self-Regulating Three-phase Alter- 
nators.—THE LanMEvER ELECTRICAL Co., LTD., of 109-111, New 
Oxford Street, W. C., have introduced a Heyland” three-phase 
alternator in small sizes—up to 15 H.p.—so that the advantages of 
three-phase supply are thus made available even to small isolated 
installations. These alternators are both self-exciting and self- 
regulating, so that when driven at constant speed they require no 
attention. The floor space occupied is very small, and the machines 
light, rendering heavy foundations superfluous. 


A Remedy for the Motor- Bus Nuisance.—A device 
intended to put an end to the vile-smelling ‘visible vapour" 
emitted by the noxious vehicles which rattle and limp through our 
thoroughfares has been shown to us by the inventor and patentee, 
Mr. Е. Н. Lavaaat, whose address is care of Messrs. Feldman, 34, 
New Bridge Street, E.C. It takes the form of a high and low oil 
electric alarm, and consists of a small reservoir, in communication 
with the crank chamber of the petrol motor by way of a flexible 
tube, and containing a float. "The latter rises or falls in accordance 
with the variations of level of the oil in the crank chamber; when 
the oil is too high, an electric circuit is completed which lights a 
red lamp on the dashboard, and when the oil is too low a white 
lamp is similarly lighted. The absence of a light indicates that 
the level of the oil is between the normal limits; it might mean 
that the circuit was broken, but a check test is provided to enable 
the driver to satisfy himself that the apparatus is in working order. 
It is, of course, necessary that the air in the space above the oil 
in the reservoir shall be at the same pressure as in the upper part 
of the crank chamber, either by means of & pipe connection, or 
more simply by both being open to the atmosphere. "The device is 
all right in principle, and we understand that it has proved suc- 
cessful in practice. Anything that helps to cleanse our once fresh 
air from the horrible oil fumes with which it is nowadays defiled 
is worthy of commendation, and we are pleased to welcome Elec- 
tricity in her favourite róle of benefactress of suffering humanity. 


Holidays.—The works of the RHOD EGS ELECTRICAL 
MANUFACTURING Co., Lro., will be closed for the summer holidays 
for the week commencing August 6th. 


Street Lighting at Southport.—Southport has, from 
the very first, realised the importance of good illumination of its 
streets, and for the last- 11 years has used arc lamps for the light- 
ing of its main thoroughfares and promenade. Early last year it 
decided to make an extensive experiment with improved arc lamps, 
and it, therefore, lit the whole of Lord Street (which is one of the 
finest thoroughfares in England), with Excello arc lamps. There 
were two interlacing circuits, each of 15 12-ampere lamps, 
in series on 750 volts supplied from a constant-pressure trans- 
former, which gave such satisfactien that it was decided this 
spring, after a year's practical trial, to replace all the 15-ampere 
white arc lamps by a further supply of Excellolamps. The original 
open-type white arc lamps were supplied in series with rectified 
current from a constant-current transformer. As with Excello are 
lamps there is no gain in illuminating effect by rectification of the 
current, due to the fact that both the crater tips project 
downwards, it was decided to removethe rectifier and to supply the 
new circuits through the constant-current transformers alone. The 
new installation, which includes circuits of 36 Excello arc lamps in 
series, was put to work on Friday of last week, and from that date 
the Promenade, Lord Street, Eastbank Street, Church Street, &c., 
have been entirely lit with the Excello arc lamps. 
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The economy of this new method of lighting is considerable; a 


circuit of 36 Excello arc lamps of 19-amperes capacity, complete 
with the safety coils coupled in parallel with each lamp, took, under 
. eareful test, only 19:25 nw., that is to say, slightly less than 540 
watts per lamp. This is the first installation of Excello arc 
lamps run on this principle. Mr. R. S. Downe, the borough 
electrical engineer at Southport, designed the installation, which 
the Union ELECTRIC Co., Lro., were called upon to carry out. 


Quick Cable Laying.— The Britisu INSULATED AND 
Нкгзвү CABLES, Lro., have just carried through in very quick 
time the contract of which particulars follow. On June 14th, 1906, 
the North Metropolitan Electric Power Supply Co., Ltd., placed an 
order with them to supply and lay trank cables to connect their 
Hendon and Finchley sub-stations, and so to enable their trans- 
mission system to be supplied from either their Brimsdown or 
their Willesden (Taylor's Lane) power station. The order was for 
9} miles of 1 in. extra high-tension threc-core 11,000-volt cable, and 
42 miles of eight-core telephone cable, in both cases the cables 
being plain lead-covered, and 48 miles of trench work and tem- 
porary reinstatement, of which about 95 per cent. was under road 
Surfaces. The E. H. T. cable was fo be laid in a 3}-in. &ocketed 
glazed earthenware trough, and the telephone cable in tarred 
wooden troughing. A portion of the earthenware troughing and 
tile covers was obtained from various makers’ stocks, but the 
remainder and all the wooden troughing had to be built. Different 
thicknesses of tile covers were used, so as to distinguish clearly one 
cable from another at any point of the route. All the cables had 
to be manufactured, and the dispatch of k. n. r. and telephone cable 
was made from Prescot exactly 14 days after receipt of the order. 
Laying commenced on July 3rd, and being favoured with good 
weather from start to finish, the work was completed ready for 
testing by the evening of July 27th—i.c., six weeks and one day 
after receipt of the order. The cables were ready for, and were 
actually put under working pressure on Saturday, July 28th. The 
number of men employed on the work was approximately 230, 
divided into two gangs. Overtime was worked when necessary, 
but there was practically no night work, except keeping the 
jointers at work through the night on two occasions only. 


Theft of Telephone Wires.—A man named Alfred 
Simmonds has been committed for trial on a charge of stealing a 
quantity—about 50 lb.—of telephone wires belonging to the 
National Telephone Co., near Redhill, Surrey. The prisoner has 
been identified by finger prints with J. J. Fletcher, who had pre- 
viously received 12 months’ hard labour for stealing telephone 
wires, 


Bankruptcy Proceedings.— B. W. SuknMAN.—Under 
tbe failure of Bernard Williamson Sherman, electrical engineer, 
27, Chancery Lane, W. C., and North Road, Seven Kings, the first 
meeting of creditors was held last week at the London Bankruptcy 
Court before Mr. E. S. Grey, Official Receiver. According to the 
debtor's statement, be was for eight years in the employ of the 
National Telephone Co., and in 1902 he started on his own account 
at 16-17, Devonshire Square, E.C., as a telephone specialist and 
electrical engineer, with a capital of £270. He carried on that 
business until December, 1905, when the landlord distrained for 
£20 arrears of rent, and sold up everything upon the premises. 
T'he debtor in 1903 bought a dry battery company, and sold it to 
the Amalgamated Dry Batteries, Ltd., at a profit in shares. He 
still holds 2,508 shares, which are pledged. He also bought and 
sold ар Electric Flash Light patent. The statement of affairs 
was not lodged, but the debtor roughly estimates his unsecured 
debts at £900 and his assets at £5,000, that being the surplus value 
he attaches to his share holding in the Amalgamated Dry 
Batteries, Ltd. Не ascribes hig appearance at the Court to 
inability to realise his assets and losses in business in connection 
with patente. The creditors left the matter in the hands of the 
Official Receiver to be wound up in bankruptcy, the debtor's 
public examination being fixed for August 28th. 

LAzABUS BLUMENTHAL, electrical merchant, 78, Queen Victoria 
Street, E.C.—A receiving order was made on July 24th on a 
creditor’s petition. The first meeting isto be held on August 13th, 
and the public examination on September 11th, both at Carey 
Street. 

WILLIAM LESLIE, electrical engineer, now of H.M. Prison, 
Brixton." Last day for receiving proofs for intended dividends 
(separate estate) August 14th. Trustee, H. W. Figg, 1284, 
Queen Victoria Street, К.С. 

On the 27th ult. an order was made in the case of HARRY JONES, 
electrical engineer, lately trading as H. Jones & Co., Stoke-upon- 
Trent and Longton. 


Dissolutions and Lididations.— The ELECTRICAL 
Cokrokariox, Lrp.— A petition for winding up this company 
(presented by Mesers. O. C. Hawkes, Ltd., Birmingham, creditors) 
is to be heard in London on 7th inst. 

Notice is given in the London Gazette that a general meeting of 
the YORKSHIRE ELBCTRIO Tramways CONSTRUCTION SYNDICATE, 
Lrp., will be held at the office of the company, 14, Victoria Street, 
S.W., on September 5th, at 3 p.m., to receive the report of the 
liquidator as to the winding-up of the syndicate. 

Егество-Мвоолг, Suprpry Co., Lrp.—Creditors must send 
particulars of their debts, &c., to the liquidator (Mr. Н. Crewdson 

Howard, 70a, Basinghall Street, E.C.), by September 14th. 

NaTIONAL ELEkOTBIC Traction Co., Ltp.—A meeting is to be held 

at 79, Queen Street, Cheapside, E.C., on August 29th, to hear an 
account of the winding-up from the liquidator, Mr. Leslie Morse. 


. per minute. 


For Sale.—The Coventry Corporation is offering several 
engines, alternators and grease separators for sale. The alternators 
аге 100, 200 and 300 Kw. The plant is being sold to make room 
for larger sets. Some particulars appear among our advertise- 
ments to-day. 


Book Notices.— Science Abstracts.” Parts A and B. 
Vol. 9, No. 7, July 25th, 1906. London: E. & F. ЇЧ. Spon, Ltd. 
1s. 6d. each part. 

“Journal of the Institution of Electrical Engineers." Vol. 36, 
No. 173, July, 1906. London: E. & F. N. Spon, Ltd. 5s. net. 

“Transactions of the South Yorkshire Association of Mining 
Students." Vol. 1, No. 4, July 2nd, 1906. London: The Colliery 
Guardian Co. 

‘Engineering Press Monthly Index Review." Vol. VIII, 
No. 4, July, 1906. Brussels: Association de la Presse Technique. 
2.50 fr. 


Trade Announcements.—Mkssns. EvERSHED AND 
ViaNoLFrs, Lro., have appointed Mr. James Ferguson, 61, Pollok 
Street, Pollokshaws, (lasgow, their agent for Scotland. Messrs. 


.C. H. B. Forbes & Co., of Bombay, have been appointed their 


agents for the City and Presidency of Bombay. 

The offices of the Acton District Council Electricity Department 
have been removed to 130, Churchfield Road, Acton, and all 
correspondence should be addressed there in future. 

We are informed that Mr. Percy (оор has severed his con- 
nection with the Electrical Testing Institution, Faraday House, 
and is now in partnership with Mr. C. E. Newton, trading as 
Neville & Co, 11, Queen Victoria Street, E.C., and manufacturing 
insulating varnishes and materials. 

MESSRS. ALLDAYS & ONIONS PNEUMATIC ENGINEERING Co., LTD., 
Birmingham, announce that their works will be closed for stock- 
taking from 4th to 11th inst. 


LIGHTING and POWER NOTES. 


Barking.—The U.D.C. has applied to the B. of T. for 


powers to hire out clectrical apparatus. | 


Belfast.— The accounts of the Corporation electricity 
supply undertaking for the year ended March 31st last have been 
recently issued, and the results of the past year’s working in brief 
are as follows :— 


1905. 


Year ended March 3156 bite s 1906. 

Total revenue p Т са £37,152 £28,253 
» working costs Ke E 17,227 11,268 

Gross profit ee i si - "m 20,225 16,954 
Interest - iis m ae 22 7,845 7.78 
Sinking fund t zs = ы - 5,089 4,515 
Net profit. - 5 oe ‘ я 6,692 4,367 
Capital expendec 261,032 252,736 
No. of 8-c.r. lamps bs et BY 232,714 159,446 
Units sold .. is - T "S . 4,/02,049 2,290,472 
Maximum load .. А ЕА - és 4,375 Kw. 2,218 kw 
Capacity of plant or à y T 6,400 kw. 3,100 Kw. 
Average price obtaimed--- 

Private lighting st es z оми 2-890. 

Public lighting . .. "m 1 eM tod. ыа. 


Traction 


It will be observed that the output is largely increased, owing 
to the introduction of electric traction, which, however, was only in 
operation for the last four months of the past financial year. The 
net profit has also increased to the extent of £2,335. Mr. V. A. H. 
M'Cowen, the city electrical engineer, will undoubtedly be able 
to show an even better account next year. The new plant for 


the tramway supply was working non-condensing for the first three 


months, owing to the works being incompleted. "The average price 
obtained for traction supply appears somewhat low. 
The Harbour Commissioners have recently added two electric 
. cranes for facilitating the discharge of coal vessels on the Queen's 
Quay. Each is capable of lifting a load of four tons at a radius of 
*50 ft., the jibhead being 45 ft. above the level of the quay. Each 
crane is mounted upon a gantry, which is 14 ft. in height, to the 
underside of its girders. The motions provided for are lifting, 
lowering, revolving, derricking, and travelling, each motion being 
worked by a separate electric motor. The load is lifted by means of 
а 70-H.P. motor running at 650 r.p.m., the lifting speed being 180 ft. 
The grab has а capacity of about 35 cwt. The re- 
volving gear is worked by a 10-H.P. reversible motor, and the 
travelling gear also by a 10-H.P. motor. A O-H.P. reversible 
motor operates the derricking gear. The motors are series wound, 
for a pressure of 440 volts. The controllers are of the tramway 
type, with magnetic blow-out windings. The cranes were con- 
structed by Messrs. J. H. Wilson & Co., of Liverpool. 


Bideford.—Three companies have informed the Т.С. 
that they intend applying for prov. orders for E.L. 


Bray.—At a recent meeting of the U. D.C., a member 
moved that steps be taken to dispose of the E.L. undertaking, and 
the matter was referred to a Special Committee for consideration. 


Bristol.— On the 27th ult., Mr. Н. R. Hooper conducted 


a L.G.B. inquiry into an application of the Corporation to borrow 
£103,554 for E. L. purposes, made up as follows:—£10,400 for 
Temple Back, £57,100 for Avonbank, £40,800 for the distribution 
system, and £4,746 for loans adjustment. Details in regard to the 
Temple Back sum were asked for, and in regard to the Avonbank 
figure, £12,200 is required for superstructure, £32,130 for 
engine room plant, £9,682 for boiler house plant, and £3,039 
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for contingencies. 
the inspector questioncd Mr. Proctor as to the necessity for two. 
In reply, "two might not be necessary, but. were certainly desir- 
able." As is customary with Mr. Hooper, full details were required 
in regard to the various sums; these were not available. The 
inquiry was adjourned until September 20th next. 


Canada.—MoNTREAL.—An electrical exhibition is to be 
held for one week—September 17th to 22nd next—in the Victoria 
Rink, Central Market. It will be under the auspices of the Elec- 
trical Contractors’ Association. 


Ceylon.—The draft of a proposed ordinance to make 
better provision for facilitating and regulating the supply and use 
of electrical energy for lighting, traction, and other purposes, is 
published in the Uficial Gazette. 


Continental Notes,.—SwrpEN.—The German Consul 
at Malmö has drawn attention to the establishment of the Syds- 
venska Kraft Aktiebolag, which is to supply electric power to the 
towns of Malmo, Lund, Landscrona, Helsingborg and Halmstad 
from the River Lagan. The Consul is of opinion that the exten- 
sion of such enterprises will offer great openings for German electric 
plant and apparatus. . 

The company intends to improve the falls sothat they may furnish 
about 14,000 H.P., and in the future about 30,000 H.P.; and it is 
intended to supply this power so cheaply as to exclude competition 
from any other source of power at present available. 


AusTRIA-HvNGARY.—]t is stated that a scheme is on foot in 
Dalmatia to utilise the power of the Duara waterfall. It is pro- 
posed, with the assistance of foreign capitalists, to erect a plant of 
about 50,000 H.P. 


ITrAnv.— The authorities of the Province of Massa have granted a 
concession for a water-power plant to be put down on the River 
Rosara for lighting and power purposes at Fioizzano. | 


GERMANY.—Plans are being prepared in respect of a joint elec- 
tricity generating station which it is proposed to establish at 
Drochtersen (Hanover) for the electric lighting of that town, 
Niedorf and Dornbusch. 


Coventry.—The past year’s working of the electricity 
department has resulted in a net profit of £2,603, against a loss 
last year of £229. The capital expended during the year has been 
£18,182, bringing the total expenditure to date up to £152,685. 
During the year the number of consumers increased from 637 to 
805, and the equivalent of lamps connected from 71,727 (8-c.P.) to 
102,883. The number of unite sold increased from 1,375,735 to 
2,522,110, and the revenue from sale of energy from 4£13,248 in 
1905, to £19,493 in 1906. The gross profit amounted to £11,973, 
as against £8,217 last year. Capital charges amounted to £9,481, 
against £5,629 last year. There is a balance in the hands of the 
treasurer on net revenue account of £3,736, and the Committee has 
recommended that this be dealt with as follows: (1) That £850 
be repaid to the general district fund, being the amount paid over 
from the fund to meet deficiencies ; (2) That the balance of £2,886 
be paid to reserve fund and transferred from that fund to capital 
account. 


Derby.—A L.G.B. inquiry was held recently into the 
application of the T.C. to borrow £8,490 for E.L. purposes. The 
amount included £3,360 for mains, £600 for services, £490 for a 
spare armature, £1,500 for motors, £200 for radiators, £200 for 
transformers, £1,180 for meters, and £360 for lighting Upper Dale 
Road. During the inquiry the inspector was informed that the 
net profit on the year's working ended March last, was £969. 


Eastbourne.—The Finance Committee will, with the 
usual sanction, apply to the L.G.B. for power to borrow £11,269, 
required as follows:—(1) For capital expenditure already incurred 
in donnection with electric light extension, £6,726 ; (2) for estimated 
expenditure during the ensuing twelve months, £4,093; and (3) 
amount payable to Mr. Freeman-Thomas, M.P., for cables in 
Willingdon, £450. : 

Halifax.—4A new three-wire feeder for lighting purposes 
is to be laid from the works to George Street sub-station at a cost 
of about £1,352. | 


Hastings.—It is understood that the L.G.B. has refused 
to sanction the loan of £563 applied for by the T.C. for E.L. in 
Queen's and Cambridge Roads and portions of London Road and 
Sedlescombe Road North. It was proposed to install Oliver 
“ Flame" lamps, and at the inquiry the Inspector drew attention 


to the fact that the price charged for electric lamps at Hastings 


was the highest in the country, and it was now coming down to 
nearly the lowest. 


Itford.—The U.D.C. has, on the advice of its electrical 
engineer, decided that the charges for power purposes as from the 
end of September next shall be:—(1) On the maximum demand 
svstem—For the first 100 hours’ use per quarter 2d. per unit; 
all over this amount, 14. per unit. (2) On the sliding scale— 
For first 500 units per quarter, 2d. per unit; for next 1,000 
units 144. per unit; for next 1,000 units, 14d. per unit; all 
over nbove amount, ld. per unit. Councillor Stroud protested 
against the higher prices which had to be paid by some who had 


For this station two cranes are required, and - 


the slot meters. 'The report of the committee was then adopted, 
the engineer's suggestions to take effect from the end of 
September. 


Lancashire Collieries.—Extensive electrical installa- 
tions have been put down at the Douglas Bank Collieries, Wigan, 
at the Hulton Colliery Co.'s Chequerbent and Atherton pits and at 
the Westhoughton Coal and Cannel Co.’s collieries at West- 
houghton. The last-named are contemplating increasing their 
electrical plant. 


Leeds.—The Leeds Co-operative Society, which runs its 


own electric lighting plant, reports a loss of £45 during the first 
half of the current year on a supply of electricity to the value of 
£300 to its own departments. 


London, — ManvLEknoNE. — The annual statement of 
accounts of the electric supply undertaking for the year ended 
March 31st last has been issued. The previous statement was circu- 
lated in October last, and the debit balance was then shown to be 
£5,176. 'l'he estimate of income and expenditure for the year ending 
March 31st, 1906, showed an income of £97,693 and an expenditure 
of £95,891; the actual income was, however, £105,081, and the 
actual expenditure £92,040. Even when the position was more 
clearly ascertainable at the beginning of March last, the estimated 
net results were given at £6,062 less than has been realised, and 
the improvement was wholly due to the better conditions that 
obtained during the March quarter. The year's operations had 
resulted ір a :.et credit balance of £12,441. The Council did not 
commence the supply from its new generating station until 
August 6th last, prior to which date the Metropolitan Electric 
Supply Co. was supplying the whole of the consumers under the 
terms of the working agreement, and since the above date the con- 
sumers have only from time to time been transferred to the 
Council's source of supply. The electrical accountant informed the 
Committee that an approximate division of the year's income and 
expenditure as at August 6th, shows a loss to that date of £5,300, 
and a protit since of £17,741. The gratifying results shown on the 
revenue account had been achieved after providing for eertain special 
expenditure amounting to £2,331. АП interest charges accruing 
during the construction period and all establishment charges during 
the same period had been met out of revenue account. The cost 
per unit sold over the whole period, worked out at 1°601d., exclusive 
of capital charges and interest on the award, but during the March 
quarter, when the consumers were being taken over daily, the 
results work out to the equivalent of.1:313d. per unit for an approxi- 
mate annual output of 5,600,000 units. The financial position at 
March 31st last was, therefore, that the profit of £12,441 on the 
year had enabled the debit balance of 12 months ago, £5,143, to be 
wiped off, leaving a balance in band of £7,298. In view of subse- 
quent economies and more favourable conditions, the Committee 
believes that the undertaking is capable of achieving successful 
financial results. The Committee has decided to carry forward the 
balance of £7,298 to the current year's accounts. ио 

The Council is to pay the St. Helens Cable Со. £1,000 for extra 
expenses occasioned by the delay in commencing the work of 
laying the mains under its contract. The company claimed 
£1,350, but afterwards agreed to accept the lesser sum. І 

From the end of September the following charges for energy are 
to come into force :—Lighting, 8d. per unit for 500 hours’ use of 
the maximum demand, and 1d. per unit for all in excess of this 
quantity during each year; for purposes other than lighting, 2d. 
per unit for 125 hours' use of the maximum demand in each 
quarter, and 1d. per unit afterwards; basement lighting, a flat rate 
of 2d. per unit. All consumers are to be allowed 25 per cent. 
discount off the excess of each quarter's account above £50, pro- 
vided that such accounts are settled within 30 days of their being 
rendered, and that all outstanding claims against the Council on 
account of the change of pressure are withdrawn. The option is to 
be given to all consumers who were supplied previous to August, 
1905, to remain on their present scale of charges until September, 
1907. The Council is to offer to install and supply, through wiring 
contractors, not less than two pairs of 50-watt lamps to any new 
and approved consumer for an inclusive charge of 20s. per 50-watt 
lamp per annum to cover the use of the wiring and the supply of 
electricity up to 1,500 hours a year. All new lamps are to be paid 
for by the consumer, and electricity consumed in excess of the 
above quantity to be paid for at 1d. per unit. 


CAMBERWELL.—A statutory meeting of the B.C. has been con- 
vened for September 19th, to authorise the town clerk to make 
application to the B. of T. for a prov. order under the E. L. Acts, 
1882-8. A vigorous agitation has been commenced against the 
proposal, and at the last meeting of the B.C., deputaticns from 
local Ratepayers' Associations urged that electric lighting matters 
should be left to private enterprise. Subsequently a largely 
attended meeting was held outside the Towa Hall, when speeches 
denouncing the Council's scheme were loudly applauded. 

In a report recently circulated, it was stated that the decision 
to convene the meeting was arrived at as a result of the conference 
of the Works, General Purposes, Finance, and Public Health Com- 
mittees. The conference considered а long communication from 
Alderman Hearson, Chairman of the Works Committee, which, 
pointed out that the charges for energy compared unfavourably 
in those parts of the borough where there was no competition with 
the charges where there were two competing companies, and 
that the County of London Electric Supply Co. had been un- 
duly favoured by the B.of T., and the Government which waa 
formerly at the back of the B. of T. In view of the fact that 
there are now other influences at work at the Board, it appears to 
me," Alderman Hearson continued, that the moment is opportune 
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to appeal to that body to do justice to Camberwell by either 
granting an order for the whole of Camberwell independently of 
any other consideration, or,as an alternative to grant an order with 
the provision that the borough take over the undertaking of one 
of the competing companies, namely, the London Electric Supply 
Corporation, leaving out that portion of the borough at present 
supplied by the South Metropolitan E.L. and Power Co. There 
is in the latter suggestion nothing which conflicts with the prin- 
ciples upon which the B. of T. is presumed to act, and the 
advantage of this course to the borough lies in the fact that 
the London Electric Supply Corporation’s mains are already 
laid in the competing area, that there is an assured income in that 
area, that ratepayers who are now supplied in that area by the 
County of London Electric Supply Co., would in all probability 
come over to the B.C., even at the same rate of charge, and thus 
materially increase the Council’s revenue, and that ratepayers would 


be more ready to support a municipal undertaking, and a larger 


consumption would naturally follow. The purchase of the com- 
pany’s undertaking also commends itself from the fact that the 
mains are already down, and the further disturbance of roadways 
and pavements would thus be avoided, save for purposes of 
extension. It will not, of course, be lost sight of that there is no 
installation within the borough for the generation of electricity 
belonging to either of the electric light companies I have referred 
to, and I may remind you that the London Electric Supply 
Corporation's original offer included the furnishing of a supply of 
energy in bulk ata fixed rate for a specified time, and this arrange- 
ment if carried out, would probably fit in with the views now 
prevalent at the L.C.C., which is to supply the Borough Councils at 
prices which would enable them to compete on equal terms with 
tbe other electric light companies. Taking all these points into 
consideration, it appears to me that it is desirable for the Council 
to obtain a footing so as to be in a position to secure both for rate- 
payers and consumers whatever advantages pre to be derived from the 
next County Council Bill, and to do that I desire to get the approval 
of the Committee to one or other of the courses I have mapped 
out." "The conference also considered & report from the town clerk 
on the matter, which stated that so far as he could make out the 
total expenditure of the County of London Co. for the whole period 
of its existence in Camberwell up to December 31st last was 
£192,798. The net expenditure of the company last year was 
£3,367, and the income £13,685, leaving a balance to be carried 
forward of £10,318, as against £9,745 the previous year. 

STEPNEY.—The E.L. Committee has informed the Council that 
it has carefully considered the resolution passed by the Council in 
June, asking it to consider whether the engagement of the con- 
sulting electrical engineer could be advantageously terminated. 
The Committee stated that if the undertaking continued to develop 
at the same rate as at present the maximum load capacity of the 
station would be reached in 1907. The Council would, therefore, 
soon have to consider the question of adopting one of the following 
two expedients—viz., (1) of taking the necessary steps to erect a 
second station, or (2) of taking a bulk supply; and in the light of these 
developments, the Committee was unanimously of opinion that 
the engagement of the consulting engineer cannot now be advan- 
tageously terminated. : 

WESTMINSTER.—In spite of the Works Committee's recom- 
mendation that the City Council should accept the tender of the 
Westminster Electric Supply Corporation for lighting Whitehall 
and Parliament Street, the City authority has decided, by the 
narrow majority of one vote, to continue with gas. During the 
discussion Mr. Gatti said that he had authority for stating that the 
S.E. & C.R. Co. had resolved, after a series of exhaustive tests 
carried out by impartial experts, to light Charing Cross Railway 
Station with electricity. 

L.C.C.—The Highways Committee has proposed that the B. of T. 
be approached with a view to urging the necessity of further legisla- 
tion to provide that no electricity meter shall be fixed for use 
unless it bas previously been tested and stamped by the Council. 

IsLinGcTron.—A proposal was put forward recently that financial 
and technical experts should be engaged to inquire into the working 
of the electricity undertaking, the management of which had been 
criticised by some of the members of the B.C. The motion, how- 
ever, was lost. | 


Luton.—The T.C. has received from the L.G.B. sanction 
to a loan of £7,000 for electricity purposes. | 


Maidstene.—The T.C. has applied to the L.G.B. for 
a loan of £1,500 for condensing plant and buildings. 


Mansfield.—The result of the past year’s working of 
the Corporation electricity undertaking is a deficit of £758. 


Mexico.—Application has been made to the Mexican 
Government for a concession for the erection of a plant on the 
River Tecolaph (State of Vera Cruz) for the generation of electrical 
energy for power purposes. 

Middlesbrough.—The E.L. Committee of the T.C. has 


decided to recommend a reduction of id. per unit to consumers of 
over 1,000 units per quarter. 


Provisional Orders.—Application is to be made for 
E.L. powers for the following districte, and the local authorities 
have been notified by the applicants :— 


AWXERSHAX.—' The Empire Electric Light and Power Co. 
DuxsTaBLe.—Messrs. Foote & Milne. The T. C. has decided to oppose the 
application. 
FAsTLEIGH AND BisHoPpsToxKE.—The Mutual Electricity Supply Co. 
Faaxnax.—The Camberley Electric Supply Co. 
Le.stox Brzzarp.—The Mutual Electricity Bupply Co, 
WoopHALL 8p4.— Messrs. Foote & Milne, 


Pudsey.—The Electricity Committee of the Corporation 
reports a loss of £217 оп its trading for the period of 15 months ended 
in June. For five months during this period, we understand, the 
undertaking, which is a bulk supply, was not earning any revenuc. 


Rawmarsh.—The London Gazette for July 27th con- 
tains notice of the intention of the U.D.C. to transfer its prov. 
order to the Mexborough and Swinton Tramways Co. for 42 years. 


Rochdale.—The Electricity Committee of the Town 
Council has decided to extend the electricity supply to the 
Castleton district at an estimated cost of £2,000. 


South Africa. — KnooNsTAD. — The Mayor recently 
inaugurated the new generating set installed by Mesers. Hubert 
Davies & Spain. 

Stoke-on-Trent.— As the result of an appeal the assess- 
ment of the, Corporation electricity works has been reduced from 
£550 to £500. i 


Walthamstow.—Application has been made to the 
L. G. B. for sanction to borrow £16,775. The chief items upon 
which it is proposed to expend this sum are as follows :— Boilers, 
£3,150; engine and dynamo, £4,100; switchboard extension, 
£650; purifying plant, £515; grease-cxtracting plant, £515; 
buildings, £800; and main steam pipe, £350. A sub-committee of 
the Lighting Committee is to inspect the plant installed by Mcssrs. 
Henley's at Gravesend for the purpose of generating steam by 
means of exhaust gases. 


Willesden.—The annual report of the U.D.C. Electricity 
Committee shows a loss of £860 on the working of the E. L. under- 
taking during the past ycar. 

 Wolverhampton,—To meet the increasing demand for 
electric power supply in the Dudley Road district, the Corporation 
Electricity Committee has decided to lay down an additional fecder 
from the works in Commercial Road at a cost of £2,500. 


Woolwich.—The T.C. on July 26th decided to engage 
Sir A. B. W. Kennedy at a fee of 200 guineas to investigate the 
electricity undertaking and prepare a report. | 


TRAMWAY and RAILWAY NOTES. 


Continental Notes.—GrrMany.—Plans are being pre- 
pared in respect of a projected electric tramway between Gevels- 
burg, Milspe, and Vorde. | 

Paris.—An outbreak of fire occurred in a junction box between 
Motte-Picquet and Cambronne stations on the Metropolitan Rail- 
way last weck, which caused a stoppage of the traffic for about 20 
minutes. | . 


Dundee.—On the working of the Corporation tramways 
for the past year, the gross receipts amounted to £50,154, and the 
working expenses, including maintenance of lines, to £31,112, 
leaving a balance of £19,042. This sum has been appropriated in 
meetirg interest, sinking fund and depreciation ; £5,000 has been 
allocated to the fund for renewals; aud the surplus of £242 has 
been carried to reserve. During the year, 1,005,911 miles were 
run, and 13,086,396 passengers were carried, being respective 
increases over last year of 72,905 miles, and 1,444,871 passengers. 

"The new tramway route along the Arbroath Road was officially 
inspected recently by Col. Von Donop, of the B. of T. 


Durham.— Application has been made to the B. of T. 
for a year's extension of time for carrying outthe Bishop Auckland, 
Shildon and Spennymoor Tramways Order, 1904, by the United 
Kingdom Tramway, Light Railway, and Electrical Syndicate, Ltd. 
The Durham R.D.C. has decided to offer no objection. : 


Folkestone.—The B. of T. has granted the T.C. a three 


months' extension of the tramway order. 


Gloucester.—By a large majority the T.C. on July 
25th rejected a proposal that negotiations should be opened in 
order to ascertain upon what terms the tramway undertaking might 
be disposed of on lease or otherwise, to a company. 


Halifax.—The Committee has decided, subject to the 
approval of the Corporation, to put down a line of tramway from 
the terminus at Mount Pellon to Mount Tabor, at an estimated 
cost of £10,752, and to instruct the borough electrical engineer to 
procecd with the work immediately. 

Indignation is expressed at the dismissal of the motorman of the 
car which came to grief in the recent accident, and a member of 
the Corporation has decided to put a resolution to the next mectipe 
of the T.C. that the action of the tramways manager is '' harsh and 
unwarrantable.” 


Hastings.—A poll of the electors of the borough as to 
the advisability of the Corporation allowing the Tramways Co. to 
run cars on Sundays was taken last Saturday; 4,109 voted for 
them, and 2,689 against. . 

On Saturday last в line of tramways from the Front to Bilverhil] 
Was opened. "EE" | 
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The work of laying the tramways between Hastings and Bt' 


Leonards, on the Dolter system, has been started. The work is to 
be pushed forward with vigour. Eventually a route connecting 
Hastings, from the fish market, with Bexhill will be in operation. 


Japan.—The British Consul at Shimonoseki reports that 
` the Japanese Government has sanctioned the construction of an 
electric railway in Moji, and its extension to Hakata is under con- 
sideration.— Board of Trade Journal. : 


King's Norton and Northfield.— The U.D.C. has 
resolved to apply to the Board of Trade for sanction to borrow 
£40,000 to cover the cost of the King's Heath and Moseley tram- 
ways. In regard to tenders fôr this work, seo our Contracts 
Closed " column to-day. 


Liverpool.—A report by the Corporation auditors 
shows that the car receipts, for the year 1905-6, of the city tramways 


amounted to £550,083—an increase on the previous year of 49,238. 


The passengers carried numbered 119,123,644, an increase of 
2,480,981. Notwithstanding this great additional traffic, the 
mileage run has been reduced to 12,066,963—a decrease of 99,456 
miles as compared with 1904-5. The passenger receipts per mile 
averaged 10:940d., as against 10°669d. The revenue account shows 
& surplus of £175,677, leaving, after payment of sinking fund and 
interest charges, a net surplus of £75,959. Of this, two-thirds has 
been placed to the reserve fund, and the balance will be applied in 
relief of the city rates. The amount sct aside for renewals and 
depreciation—£88,814—is equal to 7:68 per cent. on the capital 
sum expended on the undertaking. The reserve fund stands at 
£214,398. 

A new length of track which bas been laid in Everton Road, 
linking up West Derby Road with the tramways in Eastbourne 
Street, was officially inspected on the 26th ult. by Major Druitt, 
of the B. of T. 


Llandudno.—The Llandudno Advertiser says that at а 
meeting held recently in Manchester of the unsecured creditors of 
the Llandudno and Colwyn Bay Electric Traction Co., Ltd, the 
arrangement under which the unsccured creditors receive a pro- 
portion of shares in the new company which has taken over the 
undertaking was accepted, and the formal resolution was unani- 
mously passed. "There is now, therefore, no legal difficulty in the 
way of the completion of the line by the new company, whose 
workmen are engaged upon it. The Llandudno and District 
E.T. Construction Co. has been before the public this week with an 
issue. | 


London.—St. Pancras.—The B.C. has passed a motion 
to the effect that the L.C.C. be asked to make provision in its next 
year's financia] requirements for the electrification of the remaining 
horse tramways in St. Pancras. 

L.C.C.—At Tuesday's meeting an expenditure of £112,000 was 
-sanctioned in connection with the construction of tramways over 
Westminster Bridge and along the Victoria Embankment. 

Authority was sought by the Highways Committee to an 
expenditure of £10,200 for the provision of special brakes for 170 
cars. 

After the summer vacation the question will be considered of 
applying to Parliament for powers to construct further tramways 
of а total length of 323 miles. 

The Highways Committee submitted the accounts of the reccipts 
and expenditure in connection with the tramways for the year 
ended March 31st, 1906. It appears that the total receipts from 
the southern tramways amounted to £782,210, of which £626,860 
was obtained from the electric cars, and the total expenses reached 
£561,755, leaving a gross surplus of £220,455. Debt charges 
absorbed £174,863, income-tax £8,000 and £35,000 was transferred 
to the renewals reserve fund, leaving a net surplus of £2,319 to be 
carried to the appropriation account. 

The total amount of the renewals reserve fund established in con- 
nection with the undertaking was, at the beginning of the year 
1905-6, £66,207. Dividends on investments and interest on the 
bank balance of the fund, amounted during the year to £2,077, and, 
as indicated above, a further sum of £35,000 has been added to the 
fund during the year. The fund has not been drawn upon during 
the year, and the balance carried forward to the current year is 
£103,684. 

No comparison of working expenses can be made with those of 
former years, owing to the different circumstances obtaining. It 
may be stated, however, that the total operating expenses for electric 
traction were £407,558, or 8:044, рег car-mile run, including £1,875 
for special charges. The total expenses in connection with horse 
traction amounted to £154,198, or 10:83d. per car-mile run, includ- 
ing £830, representing part of the cost of removing the derelict 
London, Camberwell ‘and Dulwich tramways. However, the 
working expenses for electric traction have been considerably 
higher than they are expected to be when the permancnt generating 
station at Greenwich is used to full advantage and the use of 
temporary stations is wholly dispensed with. 

The total number of passengers carried and the car-miles run 
during the year were 183,512,421 and 15,578,793 respectively, or 
18,693,861 and 1,497,396 more than in 1904-5. The sub-division of 
these figures between electric and horse traction is as follows: 


Electric traction. Horse traction. Total. 
Number of passengers .. 141,845,555 41,666,866 183,512,421 
Number of car-miles run... 12,164,292 3,414,501 15,578,793 


Of the total number of passengers, 33°53 per cent. were carried 
at 4d. fares, 48°50 per cent. at 1d., 9-10d. per cent. at 14d., 5°64 per 
cent. at 2d., 1:55 per cent. at 24d., and 1:68 per cent. at 3d. The 
average fare per passenger was 99d., as against 97d. in 1904-5. 


During the year a number of cars have been fitted with magnetic 
brakes, which make it possible for the cars to be run at a higher 
average speed than previously, with the result that the earnings of 
the cars have increased. 

The northern tramways, which have now passed into the 
possession of the Council, yielded net receipts“of £60,952 for the 
year. After deducting the debt charges there remained a surplus of 
£25,256, which sum has been carried to the appropriation account. 
As regards the Aldwych to Islington tramways, which were in 
operation for five wecks only, the receipts amounted to £2,394, and 
the working expenses to £2,076, leaving a surplus on working of 
£318. 'The proportion of debt charges for this period was £1,060, 
resulting in a net deficiency of £742. 

The net profit on the whole system is as follows: — Surplus 
balance of the appropriation account on April 1st, 1835, £29,989, 
surplus revenue of £2,319 and £25,256, on the southern and 
northern systems respectively for the year 1905-6 increased this 
amount on March 31st, 1906, to a total of £57,565. From this sum 
is deducted the deficiency of £742 on the working of the Aldwych 
to Islington tramways, and £25,573 expended on the general 
account respectively. The netsurplus balance on March 31st, 1906, 
then amounts to £31,249. 

The construction of the Garratt Lane tramways is nearly com- 
pleted, and it is hoped that the line will be opened at an early 
date. The electritication of the York Road tramways is also nearly 
completed, but it is feared that special track work required cannot 
be obtained until late in August. 

On August 4th the B. of T. will inspect the completed lines from 
the Falcon te the Latchmere, from Tooting to Plough Road, and 
from Vauxhall to Westminster and the Borough. If the result of 
the inspection is satisfactory, the cars will commence running the 
next day. 

The Highways Committee has appointed Sir Benjamin Baker as 
the Council’s representative on the Committee which is to inquire 
into the effect of the working of the Greenwich power station upon 
the Observatory, and has arranged with Prof. C. V. Boys to act as 
scientific adviser to the Council. The Admiralty representatives 
on the Committee are Prof. J. A. Ewing and Lord Rosse. 


Levton.—The Tramways Committee has approved of 
the plans submitted by the Walthamstow U.D.C. as to junctions 
with its system being laid down at Hoe Street and Markhouse 
Road. 

The tramways manager bas reported that on June 25th the 
Leytonstone line, with 142 horses, 14 cars, and stores valued at 
£243, were taken over from the North Metropolitan Tram- 
ways Co. 

In regard to training motormen, West Ham has agreed to provide 
a special car and inspector for the training of the Leyton drivers, 
upon the U.D.C. paying the cost of energy, wear and tear of car 
and track, and for any damage done, plus a reasonable acknowledg- 
ment for the facilities afforded. 

In regard to throngh running with West Ham, the tramways 
manager is to confer with the tramways manager at West Ham 
and to prepare a report, leading to a conference betwcen the two 
Committees concerned. 


Luton.—4An extension of a year for carrying out the 
tramways order has been granted to the T.C. 


Manchester and Altrineham.—The first portion of the 
Altrincham extension—that is, from Stretford Village to Sale— was 
opened for traffic on Saturday last. Low fares are charged, and it 
is not unlikely that this line will be a strong competitor with the 
old Manchester and Altrincham Railway for local traffic. Rapid 
progress is being made with the further extension from Bale to West 
Timperley, which is on the boundary of Altrincham, and the 
intention is as soon as possible to complete the line to the centre of 
the town by way of Barrington Road. Most of the new cars are 
being fitted with the Kno-wet" appliance for keeping the deck 
seats dry. Tests already made on other routes have proved this 
appliance to be satisfactory. 


Midland Railway.—The Railway Gazette states that 
it is proposed to adopt single-phase alternating current in con- 
nection with electrification of the company’s line between Lancaster 
and Heysham Harbour, a distance of about seven miles. It is 
intended to run an electric service for local traffic only, replacing the 
steam rail motor-cars now in use. The power station at Heysham 
is of sufficient capacity to supply energy for the scheme; it may be 
the first cxample of a single-phase line to be put into practical 
operation in the United Kingdom. 


Musselburgh.—A communication has been put before 
the T.C. by the Musselburgh and District E.L. and Traction Co., 
stating that the Royal Assent to the B. of T. Confirmation Order, 
which included the Musselburgh Extension Order, was likely to be 
obtained within the next week or two, and that the company 
intended to apply for powers this autumn to construct a tramway 
to connect thcir two systems. The Council decided not to 
oppose the order on certain conditions being agreed to by the 
company. 


Newcastle-on-Tyne.— During a violent thunderstorm on 
Tuesday last the tramway trolley wires were struck by lightning 
and fused. | 


Swansea.— The T.C. has decided to give notice to the 
tramways company requiring the sale of the tramway undertaking. 


— - - - - 
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Todmorden,—The T.C. has decided to purchase four 
motor-omuibuses for service in the borough. The cost will be 
£1,000 each, and the entire management and working will entail a 
gross expenditure estimated at £3,000 а year. 


Wallasey.—With the approval of the U.D.C., which 
controls the Wallasey tramways, a system of bonuses to employés 
has been brought into use. The desire of the Tramways Com- 
mittee is to ensure as full co-operation as possible from employés 
in working the tramway service. Drivers and conductors therefore 
now receive a bonus as à reward for an economical use of power, 
for punctuality in the service, for maintaining the cars in a clean 
and D condition, and for general smartness and efficiency in the 
work. 


Warrington.—The Light Railway Commissioners have 
submitted to the B. of T. for confirmation an order amending the 
Warrington and Northwich Light Railways Order, 1903, and extend- 
ing the time limit for construction. 


* 


=; 


TELEGRAPH and TELEPHONE NOTES. 


Australian Telephones.—The Federal Government has 
announced its intention to postpone for an indefinite period the 
toll telephone regulations. Р 


Brighton.—By 36 votes to 2 the T.C. resolved last 
week to accept the Postmaster-General’s offer of £49,000 for 
the telephone undertaking. The capital expended by the Corpora- 
tion on the undertaking up to the end of March last amounted 
to £53,765 ; taking the sinking fund and other items into account, 
there will be a deficiency on the Postmaster-General's offer of about 


£2,500. 


Canada.—The City Council of Ottawa has accepted the 
offer of the Bell Telephone Co. fora five-year exclusive franchise, with 
the privilege of cancellation by the city at the end of two years, pro- 
vided that three months’ notice is given before the expiry of 18 
months from date. The company will pay the city $5,000 a year, 
supply the city with 20 free telephones, and furnish house "phones at 
$27 and business telephones at $45. Should the franchise be 
cancelled at the end of two years, the city will receive only $2,500 
a year for that. term.— Montreal Gazette. 


Italy.—The official telegraph and telephone reports for 
the years 1899-1900, 1900-1, and 1901-2, have just been published 
in the Journal Télégraphique. It is stated that the establishment 
of tbe international telephone line between this country and France 
cost 700,000 fr. Special lines were also laid to effect direct com- 
munication with Switzerland. 

It was found that iron wires in the mountainous districts were 
liable to frequent interruptions, and they were, therefore, replaced. 

riments are being carried on with new poles obtained from 
the Black Forest and Bavaria. i 

From 1899 to 1902, the system increased by 1,956 kilometres of 
line, and 10,377 of wire. 

During the year 1901-2, 3,463 interruptions occurred to the 
railway telegraphs, and 3,939 to the Government lines. Of these, 
in the two services, 149 were due to broken poles ; 966 were due to 
broken wires; 1,264 were due to broken insulators; 4,780 were 
due to contact, &c., and 243 were due to lightning. 

The submarine cable service totalled 3,959,652 metres, and 13 
interruptions were dealt with between 1899 and 1902. 

140 new offices were opened in 1899-1900; 188 in 1900-1, and 
156 in 1901-2, bringing the total offices open up to 6,234. 

Government dispatches during the above three periods numbered 
147,971, 325,419 and 260,688 respectively. The last figure, it is 
explained, equals one-fourth of the private telegraphic traffic, and 
is dae to the improper use of telegraphs by officials for matters 
of a non-urgent character, which the Government is trying to 
counteract. 

The number of telegrams of all kinds dealt with was 50,456,550 
in 1900, 54,563,374 in 1901, and 56,847,580 in 1902. 

Only about 1:2 per cent. of the inland traffic is paid for by 
adhesive stamps. 

Tbe numbers of telegrams per 1,000 inhabitants sent from towns 
were as follows :—Genoa, 876; Rome, 685; Milan, 653; Naples, 596; 
and Venice, 571. The international traffic during 1901-2 amounted 
to 2.456,805 telegrams, an increase over the previous year of 
25.363. 

The receipts of the telegraphic and telephonic services for 1899- 
1900 were 15,294,783 fr.; 1900-1, 16,023,604 fr.; and for 1901-2, 
16,547 ,602 fr., showing increases of 683,515, 728,821, and 523,998 fr. 
respectively. 

The expenses of the Postal and Telegraph service amounted to 
62.354 783, 65,638,959, and 68,279,658 fr. respectively for the three 

ioda under review, leaving profits of 15,251,540, 16,343,651, 

and 19,008,175 fr. | de a 


Faroe Islands.—The Great Northern Telegraph Co. 
notifies the laying of a cable to the Faroe Islands (Thorshavn). The 
cable was opened for traffic on the 1st inst, and the rate from 
any office іп the United Kingdom is 54d. per word. Telegrams to 
other places in the Faroe Islands will be sent by post from Thorshavn. 


Japan,—The Japanese Administration announced the 
opening of the Tokio-Guam section of cable for public service 
on 1st inst. 


Manchester.—The Watch Committee has concluded an 
arrangement with the General Post Office for the provision and 
maintenance of a new system of telephonic fire alarms in con- 
nection with the new central fire station in London Road. At this 
fire station there will be several switchboards and an up-to-date 
telephonic apparatus, 200 nonpareil fire alarm signal boxes 
being placed in the streets on iron pedestals. For an annual 
rental of £490 the General Post Office will provide a staff of 
specially-trained officers to maintain the installation. The charge 
for wire will be at the rate of £4 a mile, and if, as is thought pro- 
bable, 150 miles of wiring be required, the annual rental for wire 
will be about £600. 


Private Telephone Wires.—Mr. A. Williamson having 
asked the Postmaster-General if he could see his way to reconsider 
the scale of charges for private telephone and telegraph wires 
between the chief cities, 80 as to promote the trade of the country. 
Mr. 5. Buxton replied that owing to the increasing congestion of 
the routes available for overhead lines between London and Liver- 
pool and other large cities in the United Kingdom, it became 
evident some time ago that the provision of any considerable 
number of long private wires would involve a very large expendi- 
ture in the rearrangement of the existing telegraph system, and in 
the establishment of new routes, involving serious waylcave 
difficulties, and might impede the proper development of the 
public service. It was, therefore, necessary to adopt the present 
tariff, which was designed to secure some rcturn of business. He 
was not prepared to provide double-wire telephone circuits for 
private use at lower rates ; but he was considering a scheme under 
which telegraph as distinct from telephone circuits might be pro- 
vided on moderate terms. 


St. Petersburg.—A serious outbreak of fire occurred at 
the Telegraph Office on Saturday last, causing an interruption of 
communications between Bt. Petersburg and the provinces. The 
cable service to foreign countries was not affected. 


South America.—The United River Plate Telephone Co. 
has commenced laying underground mains in Rosario. 

Messrs. E. M. Coll & Co. have applied to the Argentine Congress 
for a concession for the laying and working of a submarine cable 
from the coast between Bahia Blanca and the River Plate, which 
would touch Tristan da Cunha, the Canaries, Cadiz and England. 


Spain.—The Government has resolved to appoint a com- 
mittee for the reform of the telegraphic administration, and bas 
fixed a term of three months for the organisation of a new tele- 
phone service. | i 


Street Telephone Kiosks.—A recommendation from the 
Works Committee to grant permission to the National Telephone Co. 
to erect nine kiosks in the borough of Paddington at a rental of 
£25 each was opposed at Tuesday’s meeting of the B.C., and finally 
was withdrawn. Experience in Holborn has demonstrated the fact 
that the public show a marked preference for the kiosks as com- 
pared with the usual call offices. 


Telegraphic Interruptions and Repairs :— 


CABLNBS. IwrERRUPTED. REPAIRED 
Trinidad-Demerara (No. 1.) .. "P oe ee Aug. 96, 1901 .. ee 
inice- us ce ee ee ee oe 7. 


Dom 
B$. Luola- Martinique ee T ee 
Reissa-Issa (Yemen) Camaran .. T ee Oct. 


Oayenne-Pinheiro e so os >> e ANG. 18, 1903.. ee 
Port Arthur-Chifu (Closed) Zan. M, 1904 .. ee 
ee an. 


Tarifa-Tangier ee ee oe ee eo 
Garachico (Tenerif)-Santa Cruz we э» 
553 - m m 

uracao-La Guayra 
Curacao-Coro ] Closed. 


.. July 94, 1906. 
.. Jan. 11, 1906 .. ee 


LANDLINES. 
Puerto-Barrios ee ee ee ee oe ee Aug. 96, 1908 .. oe 
Bachkale-Deliman ee ee ee ee эө Feb. 12, 1908 LE J ee 
Bagdad-Bassorah.. : as a i .. July 17, 1906 .. oa 


Wireless Telegraphy.—It is reported by the Morning 
Leader that the German cruisers Vineta and Muenchen are on their 
way to the most northerly parts of the North Sea and to the 
Norwegian coasts in order to conduct wireless telegraph trials. 
The object of these is to ascertain from what distance communi- 
cation can be kept up with the new wireless telegraph station at 
Norddeich, the most north-westerly point on the German mainland. 
The object which the German Admiralty has in view is to establish 
а system by means of which wireless telegraphic messages can be 
exchanged between points on the German coast and every part of 
the North Sea region. e 

The Secretary of State for the Colonies has authorised the Crown 
agents to invite tenders for wireless stations in the West Indies. 
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GREENOCK ELECTRICITY WORKS EXTENSIONS. 


THE town of Greenock has claimed consideration for many 
years as one of the most important seaports in the country, 
and a busy centre in shipbuilding and engineering. 16 was 
only to be expected that in such a town the question of a 
supply of electricity would soon come to the front, and as 
far back as 1883 a provisional order was obtained by the 
municipality for the supply of electricity within а small area. 
Greenock possessing the questionable distinction of being 
the wettest town in Great Britain, it was but natural that 
the Town Council of that period should have turned its 
attention to water power, and the first installation, which 
was erected in the latter part of 1883, consisted of one 
40-H.P. water turbine driving four generators of the old 
Gramme ring type. А few public lamps were installed in 
order to show the possibilities of the new illuminant, but 
the only important customer appears to have been a neigh- 
bouring sugar refinery. 

The supply pressure was 100 volts, and as there were no 
other large consumers near the station, the cost of distribu- 
tion was prohibitive ; and after a considerable amount of 
money had been spent, the station was shut down. Latterly 
the School Board has utilised it as a laboratory, and the 
machines after being rewound are now used to generate 
current for class purposes. 

After this somewhat discouraging experience, the Council 
left electric lighting severely alone for a long time, but in 
1897, when a company proposed to apply for powers to 
supply electricity within the burgh, the Council was obliged 
either to start a supply business of its own, or to hand over 
its powers to the company. Mr. S. E. Fedden—now city 
electrical engineer of NSheffield—was appointed electrical 
engineer, and a scheme was drawn up estimated to cost 
£35,000. This was immediately put in hand, and on 
November 30th, 1899, public supply commenced. 

A description of the station appeared in the ELECTRICAL 
REVIEW of March 30th, 1900, and it is only necessary to 
state here that the installation consisted of two B. and W. 
boilers, three steam sets of a total capacity of 400 Kw. and a 
storage battery. The mains were laid partly on the solid 
system and partly in Callender-Webber conduits. 

"The British Electric Traction Co. at this time acquired a 
controling interest in the old tramway company, which 
applied to the Council for a renewal of the lease which was 
about to expire ; the lease was renewed on condition that the 
energy necessary for working the tramways should be pur- 
chased from the Corporation—the minimum guarantee being 
500,000 units per annum at lid. per unit. Тһе require- 
ments of the Tramways Co. necessitated an extension of 
plant, and in 1901 two additional generating sets, each of 
150 Kw. capacity, were installed under the supervision of 
Mr. Nelson, who had succeeded Mr. Fedden as burgh elec- 
trical engineer. The supply to.the tramways commenced in 
October, 1901, the number of cars in operation being 30, and 
the length of single track 13 miles. A further addition to 
the plant was soon made in the form of a 300-kw. Belliss- 
Silvertown generator and two Babcock & Wilcox boilers. 

In January of 1903 the present engineer, Mr. J. A. 
Robertson, was appointed in succession to Mr. Nelson. A 
dispute with the Tramways Co. regarding the price to be 
paid for energy used in excess of the minimum guarantee 
was referred to the Board of 'Trade for arbitration at this 
period, and the arbiter, who happened to be a lawyer, quite 
unacquainted with technical matters, reduced the price of the 
excess energy to seven-tenths of a penny per unit, bringing 
down the average for the whole supply to practically 1d. per 
unit, As the award was retrospective, the immediate result 
was a serious deficit in the financial returns ot the under- 
taking, and remembering the result of the early experiment, 
some members of the Council began to be alarmed. Fortu- 
nately, an enlightened policy was adopted. Prices were 
reduced for both lighting and power purposes ; condensing 
plant was brought into operation to reduce the works costs, 
and a system of © free wiring " and hiring-out of motors 
was inaugurated to encourage and popularise the use of 
. electricity. The resulte soon justitied the policy adopted. А 


brisk demand for power arose from the local shipbuilders 
and engineers, and the lighting business made steady head- 
way, with the result that the output of the station doubled 
itself in a very short time. The motors installed rose from 
670 н.р. at the end of 1903 to 3,100 н.р. in 1905, and the 
equivalent number of 8-c.P. lamps installed for all purposes 
(exclusive of tramways) Jumped from 42,000 to 85,000 
during the same period. Notwithstanding the reduced 
prices, the undertaking was able last year to show а net 
surplus of £1,600 after paying interest and sinking fund 
charges, and although the result of the past year’s working 
is not yet to hand, it is confidently anticipated that the 
results will be equal to, if not better than, those of the 
preceding year. 

The buildings for the Hunter Place generating station are 
situated near the centre of the town, and consist of a boiler 
house, engine room and three battery rooms. Е 

In the boiler house аге six Babcock & Wilcox boilers, each 
capable of evaporating 7,500 lb. of water per hour at a 
pressure of 200 lb. per sq. in.; they are all fitted with 
superheaters and chain-grate stokers, driven by a 5-H.P. 
Silvertown motor. A Green economiser of 256 tubes 
has been  installéd, with a 2-H.P. motor to drive the 
scrapers. ; 

For the feed-water supply there are two Weir pumps, 
each capable of delivering 1,500 gallons per hour against 
the full boiler pressure, and a steam-driven Worthing- 
ton pump. Just lately, however, a motor-driven Worthington 
pump has been installed, which is capable of delivering 
6,500 gallons of water per hour. This pump is driven by a 
25-H. P. motor through gear wheels, and is the one that is 
generally used for feeding purposes. | 

All the pumps draw from a large tank fed from the town 
mains, into, which all the drainage from steam traps, &c., is 
led; a water meter measures all the feed water used. 

A feed-water purifier by the Harris Patent Feed Water 
Filter, Ltd., installed six months ago, has given excellent 
results, removing every trace of free and emulsified oil. The 
action being a chemical one, the solid re-agents are charged 
into the apparatus, and are delivered automatically, in the 
form of solutions of a given specific gravity, without any 
mixing, weighing, or measuring: the water after treatment 
is passed through filter tanks, where the precipitate is 
removed and the water rendered absolutely pure. 

The cost of treatment works out at just under id. per 
1,000 gallons for re-agents, and the amount of attention 
required is about half an hour per day of one man's time. 
The quantity of water used in washing out is about 1 per 
cent. of the total quantity of water purified. | 

The plant installed iu the engine room consists of two 
400-Kw. Belliss- Westinghouse sets, which are shown in а 
separate illustration; two 300-KW. Belliss-Silvertown sets: 
two 150-Kw. Belliss-Silvertown sets; one 200-Kw. and one 
100-kw. steam balancers, both Belliss-Silvertown, making 
a total plant capacity of 2,000 KW. | 

In addition to the above, there are two battery-charging 
boosters, each capable of generating 120 amperes at 50 to 
150 volts, and driven by a motor taking 75 amperes at 300) 
volts, running at 750 r.p.m. ; these machines are ranged in 
line with half-couplings, which normally run clear, but can 
be bolted together with a distance piece between them, and 
when so coupled, the combination becomes а booster- 
balancer. 

A 15-ton crane, by Mesers. Carrick & Ritchie, traverses 
the engine room. E AE 

The new switchboard is by Messrs. Kelvin & White, and 
was put down in 1904. It rans along the south side of the 
engine room on a platform 8 ft. high, and presents a very 
handsome appearance.. The ornamental ironwork about 
the switchboard was made by Messrs. the Lion Foundry 
Compar y. | 
. Below the floor of the switehboard are fixed the shunt 
regulating resistances, which are operated by handwheels 
attached to upright rods in front of the panels. The 
generating sets can be plugged on to either the traction or 
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lighting bus-bars, and a sliding panel in front makes it nected with the regulating switches. Its normal capacity is 


impossible accidentally to connect with both at once. 400 Kw.-hours, and it has a maximum discharge rate of 280 
. There are two sets of lighting bus-bars, and each feeder amperes. А traction battery by the Chloride Electric 
is provided with a Storage Co. occupies 
change-over switch, — the two floors above; 


this battery consists 
of 260 cells having 
a capacity of 450 
KW.-hours, and a 
maximum discharge 
— ̃ ̃ — | rate of 460 am- 
2 — ІН P Leg ET sn 
An “ Entz” re- 
versible booster 
works in conjunc- 
tion with this bat- 
tery, and has given 
remarkable results 
during the eight 
months that it has 
been in use. 
Although the 
traction load was 
only about three- 
eighths of the total 
output of the sta- 
tion when Ше 
battery and booster 
were started up, the 


enabling it to be 
put on either bar. 
The traction 
feeders are not only 
protected by sepa- 
rate cut-outs, but 
also there is a large 
cut-out which can 
isolate the entire 
tramway system. 
A time-element in- 
strument is pro- 
vided, however, 
which allows a few 
seconds to elapse 
after the maximum 
current has been 
reached before the 
cut-out acts, and 
this has been found 
of great advantage. 
All the engines ex- 
haust into a main 
exhaust pipe, which 
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o the engine tion immediately 
room. A surfacecon- dropped from 6} Ib. 


denser capable of dealing with all the exhaust steam is to 5.lb. per unit generated. The average traction load is 
placed in a pit in front of the switchboard, an Edwards only about 360 amperes, but at times it rises to 1,000 
three-throw motor-driven air pump being used in conjunc- amperes, so that without a battery and booster it was 


GREENOCK ELECTRICITY WORKS: GENERAL VIEW OF ENGINE Коом. 


tion with the condenser, Two exhausts to atmosphere are necessary to run a generating set of 300 Kw. to supply an 


also provided. Г average load much under its capacity, while at times 500 Kw. 
A lighting battery by the Tudor Co., consisting of 304 was required for short periods. 2 - 

cells in two tiers, occupies the ground floor of the battery With the battery and booster a 300-Kw. set was found 

rooms ; 50 cells on each side of the middle wire are соп- too large, and as there was no 200-Kw. generator, it was 
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found that using the 300-Kw. set one day and the 150-KW. 
set the next met all the demands made by the tramway 
system. 

The “ Entz" booster consists of two D.c. machines 
coupled together, with a separate chain-driven exciter, the 
whole being 
mounted оп one 
bed-plate. The field 
winding of the 
booster consists of 
one coil only, sepa- 
rately excited from 
the exciter; the ex- 
citer field is excited 
through a carbon 
regulator which 
receives its energy 
from a few cells of 
the storage battery. 
This carbon regu- 
lator is simply a 
variable resistance 
actuated on the 
Wheatstone bridge 
principle, the varia- 
tion being effected 
by increasing or 
diminishing the 
pressure on the 
carbon columns. 
A solenoid actuat- 
ing the armature of 
the carbon regalator 
is placed in series | 
with the generator current. A rheostat is placed in series 
with each leg of the carbon regulator, and enables the regula- 
tion to be adjusted in either direction. 

Ав! the voltages tof the two sections of the battery are 
almost the same, theidirection and amount of!;current in the 
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MAIN SWITCHBOARD. 


exciter field depends on the relative resistances of the carbon 
piles, and this varies inversely with the pressure. In 
starting up the controlling spring is adjusted, so that with a 
given current in the series coils there is no pressure’ on 
either of the carbon piles. After the carbons have warmed 
up no further adjustments of any kind are necessary, and 
the booster works quite automatically with the load fluctuat- 


Влвсоск & Wircox BOILERS. 


ing between 100 and 1,000 amperes, the current on the 
generator being; kept practically constant. A view of 
the switchboard used with this booster is given on the 
opposite page. The current is distributed by means of 5} 
miles of Callender single-core bitumen cable laid solid. 
There are about 12 
miles of streets вор- 
plied with mains, 
principally Glover 
and . Callender 
cables, laid solid, 
and also drawn 
into Callender- 
Webber casing. The 
pressures of supply 
are 250 volte for 
lighting, 250 and 
500 volts for 
power and 550 
volts for traction. 
"The prices for 
energy are :— For 
lighting 4d. flat, or 
6d. and 14d. on 
the maximum 
demand. system; 
for public lighting 
4d. and 14d., with 
two-rate meters; 
and for power a 
sliding scale . from 
23d. to Id., or 
a maximum de- 
3 mand rate. of 3d. 
and 14. In order to prevent the use of inferior lamps, the 
Electricity Department supplies consumers with new. lamps 
of English make at 1s. each, up to 25 C. P., and sends an 
inspector, when desired, to advise, consumers as to the best 
means of using the light to advantage.-- The department 
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also enters into annual contracts to inspect and renew соп- 
sumers' lamps periodically at a fixed charge. 

Owing to the rapid increase of the demand for electricity 
а new power station is in course of erection, and will begin 
with two generators of a total capacity of 1,500 Kw. 
Mr. J. A. Robertson, M.I.E.E., is both resident engineer 
and consulting engineer for the new work. 


— — 
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THE BOLTON DISTRIBUTION SYSTEMS. 


HavrNa from time to time described the original generating 
plant of the Bolton Corporation and its extensions in the 
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Fic. 1. 


nating current with a periodicity of 83, at a pressure of 
2,000 volts, to sub-stations in the centre of the borough and 
the most thickly-populated districts. In the case of supply 
in the scattered districts, house transformers were used, 
Distribution from the sub-stations was effected on the three- 
wire system at a pressure of 100 volts on each side of the 
system by means of three-core lead-covered and armoured 
cables. 

During the latter part of the year 1899, the existing 
tramway. routes, together with several new routes, were 
equipped for electric traction, and on January Ist, 1900, 
all horse-cars were withdrawn from the Corporation routes. 
The service of the electric tramways necessitated the installa- 
tion of a large system of underground feeders to the over- 
head work, these feeders being all lead-covered single cables 
drawn into earthenware pipes. The British Insulated and 


Tupor BATTERY AT GREENOCK (see p. 180). 


Fic. 2. 


COMBINED SWITCH AND Fust PANELS IN BoLTON BvB-STATIONS. 


ELEcTRICAL REVIEW, we propose in this article to confine 
our attention to the distribution system, dealing at some 
length with one or two novel features. 

The original plant was laid down for distribnting alter- 


Helsby Cables, Ltd. (then the British Insulated Wire Co.), 
supplied all the material, and carried out all the work in 
connection with the laying and connecting up of the tram- 
way feeder system. 
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In the summer of 1900 the distribution in part of 
the centre of the borough was changed over to a continuous 
current three-wire system at 230 and 460 volts pressure. 
This system has gradually been extended, until at the present 
time practically all the consumers within one mile radius 
of the generating station are connected to it. The aggregate 
horse-power of the motors coupled to the -direct-current 
mains now amounts to over 3,500. | 

The single-phase system has in the meantime been 
extended to all the outlying residential districts, the trans- 
formers from the sub-stations in ‘the centre of the town 
having been trans- 
ferred to small | 
sub-stations in the 
out-districts ; and 
the distribution is 
effected principally \ 
through twin | 
cables at 200 volts 
pressure. 

The old under- 
ground sub-stations 
in the centre of 
the town were 
found so admirably 
suited for continu- 
ous-current feed- 
ing pointe, that 
underground cham- 
bers have been built 
for additional feeding points in preference to feeder pillars or 
boxes. These chambers, of which there are nine, 
vary in size from 5 ft. x 6 ft. 6 in. x 6 ft. to 6 ft. x 
18 ft. 6 in. x 7 ft. 6 in.; they are built at the 
junctions of main streets where feeder pillars would 
be considered an eyesore and an obstruction to traffic. 
The sizes of feeders in use are 5 and 8 in. triple-con- 
centric (laid solid in earthenware troughs), and 1'8 in. 
B.I. and H.C. singles drawn into earthenware pipes ; the sizes 
of the distributors are *0625, 125 in. three-core armoured 
cable laid direct, and :125, 25 and 5 in. singles laid solid in 


QC 


Fic. 4.—B.I. anp H.C Switca Fesk 


wood troughing, the neutral wires having approximately half 
the section of the outers. The three-core distributors were 
originally in use on the alternating-current system, and 
have given very little trouble with the increase of pressure. 


Each feeder supplies a practically distinct network, as in 


only two cases are feeders connected in parallel in order to 
equalise the pressure on the longest distributors, and then 
they are only coupled through light fuses in straight- 
through B.I. & H.C. fuse boxes. 

Disconnecting boxes are liberally used in order that faults 
may be easily localised, and lengths of distributors changed 


Fic. 3.—B.T.-H. Moron-GENEnATORS. 


from one feeder to another when desired. As the dis- 
tributors are fused only at the feeding chambers and are not 
interconnected, the least possible inconvenience is caused by 
a breakdown with this system, only the distributor on which 
the fault occurs being affected. 

Separate switches and fuses were at one time used in these 
feeding chambers, but the break of the switch and fuse was 
found to be insufficient, and longer breaks could not in 
all cases be arranged in the space available. 

The ordinary type of plug switch fuse was then adopted, 
and is still in use in one or two feeding chambers ; but this 
type was found to 
havea numberof ob- 
jectionable features, 
the chief of these 
being that : — (1) 
Probably owing to 
the expansion of the 
metal parts due to 
the heat from the 
fuse, the porcelain 
handles have been 
found to crack, and 
naturally come to 
pieces when Ње 
fuse operates or the 
arrangement is used 
as a switch; (2) 
they are often frac- 
tured by the average 
jointer or by a short on the mains; (3) most jointers have been 
found strongly to object to a fuse blowing in the palm of 
their hand, or an inch or two from their knuckles, when 
replacing a fuse with a short on the distributor ; (4) under 
these circumstances the switch fuse is not always accurately 
replaced, the blades fouling instead of entering the contacts ; 
the effect can then be better imagined than described. 

A combined switch and fuse was designed and protected to 
overcome these objections, whilst taking far less room than a 
separate switch and fuse. This type has been manufactured 
and supplied by the В.І. & Н.С. for several of the 
feeding 4 8 in Bolton, and has been found in every way 
satisfactory, especially to the men who have to operate it. 

Some of these fuses are shown in the accompanying illus. 
trations. Fig. 1 (p. 181) shows two of four 6-wa y panels fixed 


Fis, 5. SwircH-FUsEÉ PANEL. 


in Churchgate chamber ; fig. 2 shows two of four in Balmoral 
chamber, and fig. 5 a larger view of one of these panels. 
Referring to the latter, it will be seen that they are of very 
simple construction, consisting of a metal lever (in these 
cases wrought-iron) secured at one end by a wing-nut (in 
order that the lever may be easily removed if required), and 
fitted with a suitable handle at or near the other end. The 
contact blades are firmly fixed to, but well insulated from, 
this lever, a fuse preferably of the encloged type being fixed 
in the usual way between these blades. Carbon breaks are 
also fitted in order to prevent damage to the contacts when 
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opening circuits on load ; in fact, the arrangement now in 
use has all the advantages of a good knife switch in com- 
bination with those of a fuse. 

Fig. 4 shows a smaller switch fuse of slightly different 
construction ; this is fitted in a portable sheet-iron case, and 
is used to localise roughly a fault on the distributors. If a 
fanit comes on sufficient te blow the fuse in the chamber, 
the links are first removed in the disconnecting boxes on 
the faulty section, and the switch fuse is closed in the chamber. 
If this fuse does not blow it shows that the fault is not on 
the first section; the portable switch fuse is then me ш 
circuit in place of the link in the first disconnectin 
and closed. If the fuse does not blow, the link ів re ne 
and the operation is repeated at the next box and во on, until 
the faulty section is found; the fault is then accurately 
localised by a method similar to that described in the 
* Correspondence " columns of our issue of March 17th, 
1905. 

The records, &c., in connection with the distribution 
system are kept chiefly on the card system, in a very similar 
manner to that described in our issue of March 23rd, 1906, 
on pages 487 to 489. 

We may mention. that a three-phase 50-cycle 6,000- 
volt system has recently been laid down—in the first 
instance, to supply power to several cotton mills belonging 
to the Fine Cotton Spinners’ and Doublers’ Association, 
Ltd., and ultimately to supply power and light to the out- 
lying districte and large consumers. Two B. T.-H. 300-KW. 
460 to 6,600-volt Y-connected motor-alternators, shown 
in fig. 3, have been installed ; steam-driven sets are also 
being erected. 

The feeders, of ·075 in. section, lead-covered with B. of T. 
earth shield, have been supplied by the B.I. & H.C., Ltd., 
and laid on the solid system in duplicate. 

The switchboard for controlling these motor-alternators 
and feeders has been supplied and erected by the Key 
Engineering Co. 

The sub-station switchgear and the transformers for the 
mills have been supplied and erected by the British 
Westinghouse Co. The transformers are oil-cooled, with 
delta-connected primary and star-connteced secondary, 
wound for 400 volts between conductors for power, and 
approximately 230 volts to the neutral point for lighting on 
the secondary side. 

Our thanks are dne to Mr. Arthur A. Day, A.M.I.C.E., 
M.I.E.E., the borough electrical engineer and tramways 
manager, for permission to publish this article; also to his 
chief assistant, Mr. Hornby, and to the British Insulated 
and Helsby Cables, Ltd., for information and e 
used i in connection therewith. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Bolton.—August 9th. Two Lancashire boilers for the 
electricity department. See “ Official Notices” July 20th. 


Brent ford:— August 8th. Wiring, telephones and bells, 
for the Brentford Union new buildings erecting at Isleworth. 
Architect, W. H. Ward, Paradise Street, Birmingham. 


. Coventry.—August 8th. High-tension twin-concentric 
cable for the Corporation. See Official Notices to-day. ` 


Dudley.—August 18th. Feeder and distributor cables 
for the Electricity Department. See Official Notices“ July 27th. 


| Gloucester.—August 9th. Stores for the Light Rail- 
ways Committee. See “Official Notices” July 27th. 


Greenock.— August 7th. Coal, engine room stores, and 
electricity meters for the electricity department. See "Official 
Notices” July 27th. 


Leeds.—August 15th. Steam and other piping for the 
electricity department. See ‘Official Notices" July 30th, — 


London.—The B.C. of Paddington is about to invite 
tenders from selected firms for installing telephones in the Town 
Hall. 


Manchester.— August 6th. Electric tramcar bodies, car 
equipments and trucks for the Tramways Committee. Mr. J. M. 
M'Elroy, general manager. 


.Portsmouth.—August 6th. Welsh steam coal for the 
Tramways Committee. See Official Notices" July 27th 


Spain.—The municipal authorities of Cardona (province 
of Barcelona) have just invited tenders for the concession for the 
electric lighting of the town. 


Stoekport.— August lith. Water-tube boiler, super- 
heater and stoker, for the electricity works. See Official Notices 
July 27th. 


Stoke-upon-Trent.—August 4th. Water-tube boiler 
for the Electricity Committee. See Official Notices” July 20th. 


Walthamstow.—The Board of Trade having sanctioned 
the provision of additional loops on the tramway route, tenders are 
to be invited for carrying out the work. 


CLOSED. 


Bolton. —The Corporation has accepted the tender of 
Adams Manufacturing Co., Ltd., for the supply of motor starting 
rheostats for one year up to March 31st next. 


Chelmsford.—The Joint Hospital Board has accepted 
the tender of Mr. F. H. Dennis, electrical engineer, of Chelmsford, 
for the installation of telephones at the hospital. 


France. — The French Post Office and Telegraph 
authorities in Paris have just given out contracts as follows:— 
Les Forges de Franche-Comté, of Besancon, 188 tons of galvanised 
iron wire 4 mm. dia., at 890 fr. per ton; and La Compagnie 
Francaise du Bimetal, Paris, 60 tons of bronze wire, 2 mm. dia., at 
2,190 fr. per ton, and 75 tons ditto, at 2,105 fr. per ton. 


Halifax.—The Electricity Committee has accepted the 
tender of the Chloride Electric Storage Co., Ltd., for 24 C. W. S. 
type storage cells for the sum of £176. 


Hull.— The E. L. Committee of the T. C. has accepted the 
tender of Thos. Parker, Ltd., for the supply of two transformers, 
at £1,642, and that of the Lahmeyer Electrical Co., Ltd., for one 
transformer, at £1,536 10s. 


King's Norton and Northtield.—The C. D.C. has 
accepted the tender of Messrs. Wm. Underwood & Brother, 
Dukinfield, for the construction of the permanent way of the 
Moseley and King’s Heath tramways, and the extension to Alcester 
Lanes End, at £29,462, and that of the Brush Electrical Engineer- 
ing Co., Ltd., for the overhead equipment, at 24,115. 


Middlesex. — The Middlesex County Council, on 
July 26th, received the following tenders for the construction of 
railway No. 1:— | 

GREEN Lanes, Woop GREEN, AND SOUTHGATE, ORDER, 1903, 

Contract No. 17. 


W. Dobson (Edinburgh) . £63,315 | Wm. Griffiths & Co. £69,811 
Dick, Kerr & Co. (accepted) . .. 65,910 | Wm. Underwood & Co. 70.470 
Ford, Clift. .. 65,910 | J. A. Ewart . =v .. 72.123 
T. Adams Pk et ss ee 67,994 | G. Law ice ae aa oe 14.645 
Zadig & Co. 28 .. 67,890 | T. Turner. è E .. 16,832 
J. Mowlem & Co. 828 .. 68,300 | Muirhead & Co. TIER 
G. Wimpey & Co. 68,458 | R. W. Blackwe 1! & Со. . 84,079 
British Elec. Equipment Co.. 69,155 | Brush Elec. Engineering Co.. . 134,593 


The County БОРЕ s estimate of the cost was £68,411 11s. 9d. 


The construction of railways Nos. 1 and 2 under the Waltham 
Cross and Enfield Order, 1906, was placed in the hands of Messrs. 
Dick, Kerr & Co. at the same prices and under the same schedule at 
which they constructed the section of railway No. 15 Order, 1903, 
from the Edgware Road to the Willesden Green Railway Station. 
Messrs. Dick, Kerr are to be requested to allow their offer for tha 
construction of railway No. 4, under the Waltham Cross and 
Enfield Order, to remain open for a further period. 

The construction of part of railway No. 7 from the termination 
of railway No. 2 in the High Road, Southgate, up to the bridge 
north of New Southgate Station, has been placed in the bands of 
Messrs. Wimpey & Co. at an advance of 74 per cent. on the 
schedule of prices at which they are constructing railway No, 2 
Order 1901. 


Walthamstow,—The U.D.C. has accepted the following 
tenders :— 


Callender's Cable Co., 12 | Oliver & Co., 9 spare arc lamps . . £33 
feeder pillars .. . £17 each. | Reaveli & Co. 4Bircompreseop .. 96 
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London.—ISLINGTON.— The Lighting Committee of the 
B.C. has received the following tenders :— 


250 END SEALING Boxes FoR CONCENTRIC CABLE. 
Each. Each. 


Б s. d. 

Brit. Insulated & Helshy Cables Sowden & Sons  .. 5% .. 12 0 
Co. (provisionally accepted). 8 8| Glover & Co. a8 £s .. 14 0 
Berry, Skinner & Co... . 8 3 W. Luey & Co. . . 14 6 
Rumney & Rumney Ба .. 88 Imperial Construction Co o. . 17 0 
J. A. Cross .. .. 10 0 | Callender's Cable (“o. . 15 10 
Westminster Engineering Co... 10 6 Howard Davies. .. 15 6 
Universal Electrical Co. .. 10 6 Reason Manufacturing Co. . 17 6 


Moy & Co. .. В ae .. 11 0 Henley's Telegraph Works Co. 17 6 
The following tenders were received for 230 isolating switches :— 


па Each 

à: | ; s. d 

Univer. Elec. & Manufac. Co. E. Spagnoletti . ae .. 15 0 
(provisionally accepted) .. 11 0 Drake & Gorham .. s .. 18 9 
Ernest F. Moy... 85 .. 12 0 Union Electric Co. ^ . 19 0 
General Electric Со. .. .. 12 3 Johnson & Phillips xs . 22 8 
Veritys, Ltd. và ne .. 12 9 Crompton & Co. .. axis . 710 
Oliver & Co. .. 14 0 Brush Electrical Co. .. 29 0 


Reason Manufacturing Co. . . 14 6 


The following tenders were received for 5,000 yards of troughing 
and 13,500 brick covers :— 


Leeds Fircclay Co. provision: J. Knowles & Co. . . £14700 
ally accepted)... ix . £11200) Albion Clay Co... 164 0 0 
Doulton & Со. .. à . . 12100 


SrEPNEY.—The B. C. has received the following tenders for the 
annual supply of meter cases: — 


W. Badger 5 as .. £104 | Buck & Hickman .. Vx .. £184 
J. & W. Shale. aie . . 119 


An order has bean placed by the Stepney Borough Council with 
Babcock & Wilcox, Ltd., for one stecl coal bunker for the generating 
station, at £265. 


Maidstone.—The T.C. received the following tenders for 


the supply of condensing plant for the electricity works: 


Mirlees Watson & Co. шр o. Allen & Son £1,232 10 
ted) . ? Babcock & Wilcox 1,100 0 
Davey, Paxman & Co. . 1,822 10 0 G. and J. Weir.. 1,080 0 


Rochdale.— The Rochdale Electric Co., Shawelough, 
have secured the contract for the electric lighting of the new Crest 
Mill. They have also in hand similar contracts for the Clover and 
the Croft Mills. The dynamos and motors, which will aggregate 
over 500 н.р., will all be made at the works at Shawclough. 


Woolwich.—The B.C. has accepted the tender of the 
Corporation Electricity Committee for installing the electric light 
at the Plumstead Baths and Washhouses, at £678. 


 NOTEB. 


An Attempt at Corruption.—We have received, and 
reproduce below, a copy of a letter addressed by a firm of boiler- 
makers to Messrs. Preece & Cardew, who naturally returned their 
tender unopened :— 


* Messrs. Preece & Cardew, Westminster. 

Gentlemen, — With reference to my tender of this date for the 
boilers, &c., for the Shanghai Municipal Council, I beg to state that 
I do not know what other makers’ prices for water-tube boilers are. 
I am of opinion, however, that my water-tube boilers can be made 
and sold at prices at least 5 per cent. less than what Messrs. Babcock 
and Wilcox will charge, but as I have no desire to cut prices and 
undersell Messrs. Babcock & Wilcox, the price I have quoted for 
the boilers, &c., amounting to £——, carries 5 per cent. for you. 


“ Yours faithfully, 


This barefaced and impudent attempt to buy . hardly 
needs comment. We trust, however not without misgiving—that 
it constitutes an exception. 


Educational Notes.—UNiversity OF LIVERPOOL.— 
The 1906-7 session commences October 9th. Prof. Watkinson 
occupies the Chair of Engincering and Prof. Marchant that of 
Electrotechnics. Municipal electrical engineering is in the charge 
of Associate Prof. A. Bromley Holmes. 

UNIVERSITY OF MANCHESTEB.— The session commences on October 
2nd. А special course in electrical engineering has been arranged, 
leading to a certificate, and the electrical engineering training can 
also be taken as part of the course for the B.Sc. degree. Professor 
of electrical engineering, A. Schwartz; lecturer in electrotechnics, 
Dr. R. Beattie. 


Institution and Lecture Notes.—On Friday last in 
the Theatre of the Royal Dublin Society House, Prof. J. A. 
M'Clelland delivered the second of his lectures on Modern Con- 
ceptions of Electricity " before a numerous audience. 


Electric Shock Fatality.—According to the Morning 
Post an electrician named William Holmes, 22 years of age, was 
killed by a live wire” on Monday afternoon at the Airedale 
Foundry, Hunslet, Leeds. Не was engaged in connecting up а 


motor when he slipped, and in trying to save pomen put his hand 
on the wire. 


Sentence on “Professor” Richard.—“ Professor 
A. E. Richard, who has been making a very good thing out of the 
electrical quackery business for some years, recently came np at 
Wolverhampton on charges of having obtained moneys from 
certain persons whom he had “ professed” to be able to cure of 
their diseases and complaints by electrical treatment. It will be 
remembered that the police court proceedings lasted over a ^on- 
siderable period, a great deal of the evidence being given by those 
who had been gulled, other witnesses coming forward to testify to 
marvellous curves. The matter was referred to the Stafford 
Assizes, where charges on 17 counts were preferred against Richard, 
Some of the evidence given at the trial was amusing, especially 
that called in prisoner's defence. A Mrs. Cranston, of Bourne- 
mouth, had spent £2,000 upon doctors without deriving any 
benefit, but about 1894 Richard quite cured her by his elcctrical 
treatment. He was an honoured and welcome guest at her house 
in consequence, She had written a letter in endearing terms to 
him, and Richard bad invested £5,000 in her husband's compauy 
(Cranston's Tea Rooms, Ltd.). Mr. Cranston, out of gratitude, 
stood bail for £1,000 for the “ professor,” and advanced £2,200 for 
his defence. The jury found prisoner guilty, and previous con- 
victions having been proved against him, he was sentenced to 
twelve months' imprisonment without hard labour. 


The Inventor.—One, of the name of John Jones, 
writes to us as follows :— 

"I am an inventor by nature and by profession—nowadays 
profession is niue points of success—and I am capable of inventing. 
anything from a collar stud to a cannon, and beyond. Whether all 
my inventions have been what the world calls successful is another 
matter. After all, what does the world know about these things 
half the time ? 

“ Let it suffice that, to the true inventor, the knowledge that he 
has invented, the sight of his name—I, John Jones, of Jonesville, 
in the County of Joneshire, &c.—on the document issued as letters 
patent by a mysterious, but none the less magnificent comptroller, 
is reward enough, even if no return for money spent is obtainable. 

“Then there is the joy of drafting, and getting printed, and 
distributing broadcast to friends and enemies alike (alas, how many 
enemies the inventor has!) the descriptive pamphlet, illustrated, 
maybe, with home-made pictures; and again, how pleasant are the 
thrills which vibrate along onc's spine as one reads in the local 
papers the title or the short description of some patent just granted 
to oneself. There is the name—how it stands out from the others, . 
and how noticeable it must be to all the readers of the paper! 
Why, it is the very first name that Isee. Surely it is nardonable 
that one whom the papers think worthy of mention in this prominent 
manner should believe that at least fame is his. Fort-une ! —what 
does one care for fortune, when Fame is in question? 7 hat is worth 
many patent fees |" 


The Production of Nickel.—It is announced that the 
General Electro-Metallurgical Co., of Papenburg, proposes to 
establish in the immediate neighbourhood of the port, of Emden, 
smelting plant for the nickel earth which the company works up, 80 
that in future only the last process incidental to the production of 
nickel will have to be practised at Papenburg. The reasons which 
have induced the company to arrive at this decision are to be found 
in the fact that considerable expenses are incurred in the inland 
transport of the earth, which only contains 6 per cent. of nickel, 
and of which from three to four large shiploads are obtained from 
Australia every year. 


Canals and Waterways.—The Royal Commission 
on Canals and Waterways resumed ite sittings on July 31st last, at 
the Westminster Palace Hotel, Lord Shuttleworth presiding. 
Evidence was given by Mr. -Rawlence, F.S.l, and Sir Wm. 
Tomlinson, former M.P. for Preston and President of the Mansion 
House Committee for the Improvement of Railways and Canals. 


Appointments Vacant.—At a meeting of the Sunder- 
land Corporation Electricity and Lighting Committee on 27th ult., 
it was agreed to recommend the Council to advertise for & successor 
to Mr. J. F. C. Snell, the electrical engincer, whose agreement with 
the Corporation will shortly terminate. Mains superintendent for 
Barrow-in-Furness 2 shift engineer for Sheffield tramway 
power station (£130); charge e engineer for East Sussex 
County Asylum. 


Electrolytic Corrosion of Structural Steel.—Engi- 
neers have commented publicly on the electrolytic corrosion of 
structural steel, particularly those parts known as “ grillage beams,” 
supporting the columns and base parte, which are either in the 
ground or surrounded by concrete and partly above the ground, with 
a view to determining at which of the poles corrosion occurs, and 
whether one pole is more active than the other. To clear this up 
once for all, Dr. M. Toch has made a series of interesting experi- 


ments, imitating on a small scale the conditions to which structural 


steel is exposed, and the results show conclusively that rusting 
takes place at the anode only, the cathode protecting the iron work 
quite effectually. The alkaline nature of concrete offers no resist- 
ance whatever to the action set up by stray currents, and what is of 
vital importance in constructions of all kinds is that the accumulation 
of rust at the anode is sufficient to crack the hardened cement base. 
The best protection in such cases isa coat of insulating paint on the 
steel, which must form a good bond with the concrete.— (A mer. 
Electrochem. Soc. — Electro-chesmical and Metallurgical Industry, IV, 
No. 6.) А : 
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OUR PERSONAL COLUMN. Е 


ТА Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and j 
also electric tramway and railway officials, to keep readers of 
Егастртолг, Ruvinw posted as to their movements. 


Central Station Engineers.—Mr. C. W. Harvey Drew 
has resigned his position as an engineer-in-charge at the Shore- 
ditch borough electricity works in order to take up a post as 
' station supervisor " under the Admiralty. 

Luton T.C. has increased the salary of Mr. W. Н. Cooks, elec- 
trical engineer, from £260 to £300 per annum. 

Mr. B. SANKEY, chief assistant engineer at Mansfield, bas been 
appointed borough electrical engineer at Whitehaven. There were 
248 applicants. 


Tramway Officials.—The Derby Corporation Tram- 
ways Committee has increased the salary of Mr. Е. HARDING, 
tramway manager, from £225 to £275 per annum ; and that of Mr. 
C. BEACH, car-shed superintendent, from £130 to £150. 

Mr. Снлвгиз W. Hur, A.M.I.E.E., bas been appointed to the 
position of chief assistant in the Birmingham Corporation Tram- 
ways Department. 


General.—Mr. F. D. Warp (late master mechanic of 
the Underground Electric Rajlways Co. of London, Ltd.) was on 
Monday last presented with a gold albert and locket, suitably 
inscribed, on the occasion of his resignation. The presentation was 
entrusted to Mr. G. G. Porter, superintendent of the Mill Hill 
Park car-sheds, who referred to the loss he and the men would 
personally sustain, and to the tact, ability and consideration for all 
his sabordinates by which Mr. Ward was distinguished. It was 
beyond doubt due to his indomitable perseverance that the many 
difficulties which arose during the electrification of the District 
Railway, in the construction departments, had been overcome. Mr. 
Ward in his reply made special mention of Mr. Porter, who, he 
eaid, bad been his faithful henchman right through the undertak- 
ing. Wherever he was he could only hope that he would have 
command of a staf equally as good, for he knew he could not get а 
better. Mrs. F. D. Ward was also the recipient of a gold and 
diamond brooch, as a mark of esteem and respect, this presenta- 
tion being made by Mr. ALBANESB (superintendent of the Lillie 
Bridge car-sheds). 

Mr. Tuomas RicHARDSON and Mr. ManMADUKB Furness have 
been appointed to fill vacancies on the board of Richardsons, West- 
garth & Co., Ltd., caused by the deaths of Sir Thomas Richardson 
and Sir William Allan, M.P. | 

Mr. Howry M. Sayers, M. I. E. E., has removed from 36 to 39, 
Victoria Street, Westminster, S.W. 

At Newport recently Mr. R. WiLLiAMSON, local manager 
for the National Telephone Co., was presented by the staff 
with a silver kettle and stand, on the occasion of his promotion to 
Bwansea. 


Mr. E. C. GEDDEsS, who has lately, in his capacity of commercial 


agent, been energetically developing the North-Eastern Railway 
Industrial Redistribution schemes, has now been appointed deputy 
chief goods manager to that railway, but for the present he will not 
relinquish his duties as commercial agent. 

Mr. W. Vincent Warre, of Beddgelert, North Wales, who has 
been acting as managing engineer for Messrs. Bruce Peebles & Co., 
Ltd., contractors for the scheme, has been the recipient of a hand- 
some marble timepiece and a pair of bronze vases, subscribed for by 
members of his staff who have been engaged under him in the con- 
struction of the power house pipe line and transmission lines for the 
North Wales Power and Traction Co., Ltd. 

Mr. C. A. BAKEB bas been appointed electric lighting engineer to 
the L. C. C., in succession to the late Mr. Gunyon. 


Obituary.— Mr. Henry, borough electrical and tram- 
ways engineer for the borough of Nelson, has died as the result of 
falling from a bicycle which he was riding in the neighbourhood of 


Hellifield. At the inquest in the Nelson Town Hall on Friday 


afternoon, it was stated that Mr. Henry left home about 1 o'clock 
on the previous Sunday on his bicycle, withoutsaying where he was 
going. He was alone, and at about 3.30 p.m. a coachman discovered 
bim lying unconscious in tbe roadway near Hellifield, and his 
machine a short distance away uninjured. The front wheel was 
turned гоо зй, and it was surmised from the track of the machine 
that tbe unfortunate gentleman had run over a little stone, which 
had deviated the course of the front wheel, and thrown him off the 
cycle. In returning a verdict of “Accidental death," the jury 
expressed their sympathy with the widow. Mr. Henry was an 
exceedingly capable official, and during his short reign in his last office, 
be bad instituted many improvements for the better working of the 
tramways and the electrical department in general. Mr. Henry 
eerved part of his apprenticeship at an engineering works in India ; 
be then entered the establishment of Messrs. Siemens Bros. & Co., 
Woolwich, where he continued to be employed for seven and a half 
years. He was with the Bradford Electricity Department for two 
years, sabsequently accepting the post of chief assistant in the 
electrical works at Nelson, a position he held for four years, during 
which period the electric tramway system was instituted. From 
there he went to Radcliffe, where he was the electrical engineer to 
the Council till January last, when he succeeded Mr. Frazer as 
Nelson's electrical engineer. f 


CITY NOTES. 


— —— — 


Central London Railway Co. 


Тир twenty-second ordinary general meeting of this company was 
held on Wednesday at the Holborn Restaurant, W. C., Sir Henry 
Oakley presiding. 

In moving the adoption of the report and accounts (LiLEc- 
TRICAL Review, p. 142), the CHaIRMAN said that the receipts 
from all sources amounted to £180,225, showing а decrease 
of £5,600. The only item of expenditure he need refer to 
was the sum of £11,000, included in the £14,200 expended 
on capital account, which referred to certain work at the 
Post Office sub-station. It was absolutely necessary that there 
should be no liability of a breakdown on the line, and the money 
had been expended on extra machinery installed with the object of 
providing continuity of service. Electricity was a thing which 
seemed always to require duplicating, and it was probable that 
they would have to incur a further expenditure at Shepherd's 
Bush. They were working at that place very near their margin of 
power, and any failure of power would affect them very materially 
and commercially. He was not in a position to say exactly how 
much money would have to be expended on the work, but 
probably between £20,000 and £30,000, would be necessary 
to ensure that there should be no failure on the part of the 
machinery. As to the revenue, he had been asked how he could 
account for the reduction in the number of passengers carried. He 
could say that the traffic was constantly being watched, and 
he was satisfied that the backbone of that traffic was not 
affected. The total decrease was only 3 per cent., and half of 
that was taken from the Sunday traffic. At the Bank they booked 
5,000,000 passengers, and there there had been a decrease 
of about 73,000. Very possibly, what decrease had occurred 
had been the result of the better conditions of their competitors. 
There had, for instance, been a decrease of the passengers at Notting 
Hill Gate. So long as the Metropolitan and District Railways kept 
up fares, their line carried more passengers, but as soon as those 
companies dropped the fares, the passengers fell off in numbers. 
They were, of course, mostly short-distance passengers who were 
going penny stages. He thought, however, that there was a gradual 
return of passengers taking place, and it was no doubt due to the 
fact that the passengers felt they could rely on the tube trains. 
With regard to expenditure, every effort was being made to effect 
a reduction. The sum of £92,000 was available for dividend, and 
it was propesed to pay 4 per cent. on the ordinary and 
preference shares. Before he concluded, he must refer to the 
item of rates and taxes, which was very heavy. The manner 
in which railway companies were assessed was most unfair; 
in the case of a business undertaking, it did not matter how 
large the profit was, the rates were not increased on that account, 
but in the case of a railway company the rates were based on the profits 
realised. If by industry a railway company earned a large profit, 
the local authorities could take their share of it, and it happened 
that in all the parishes through which their line passed, the rates . 
stood very high. He hoped that something would be done to 
remedy the manner in which such companies were taxed. In con- 
clusion, he referred to the exchange stations being made with the 
other tubes. At Oxford Circus they had agreed to have an 
exchange station with the Bakerloo line and the Charing Cross 
and Hampstead line, the expenses of the construction being 
equally divided between the two companies in each case. At 
Oxford Circus they were now exchanging from 1,500 to 2.000 
passengers a day, and when the Bakerloo exchange at the Elephant 
and Castle was opened, he looked forward to a greatly increased 
traffic. 

Lord RATHMORE seconded the motion, and it was carried. 


Eastern Telegraph Co., Ltd. 


SIB Joun WorrEe Barry (chairman) presided on Wednesday at 
Electra House, Finsbury Pavement, over the sixty-cighth half- 
yearly meeting of the above company. 

The CHAIRMAN, in moving the adoption of the report, said that 
although the accounts did not show such a large net profit as 
those for the corresponding period to March 31st, 1905, the result 
of the half-year’s working might be considered satisfactory. The 
gross income for the half-year amounted, in round figures, to 
£628,300, as against, for the corresponding period, £676,200, or a 
decrease of £47,900. The most important reductions were in the 
reccipts from India, China and Japan, South Africa and Egypt. 
The decreases in the receipts from India and Egypt were 
principally due to the reduction of the tariff from 2s. 6d. to 2s. per 
word in the former case, and from 1s. 5d. to 1s. per word in the 
latter. These reductions only took effect from August Ist, 1905, 
and they were now consequéntly comparing a fullsix months at 
the reduced tariff with the half-year which was not affected 
by tbe alteration in rate. He was glad to say that the 
Indian traffic was, on the whole, showing an upward ten- 
dency, though, with fluctuations in the opposite direction, he 
was afraid it would take some considerable time before the 
“standard " figure was again reached. They were, in the half-year 
under review, comparing the revenue from traffic with China and 
Japan with the abnormal revenue earned on that traffic during 
the war between Japan and Russia, and naturally the cessation of 
hostilities had caused a considerable reduction in Government and 
Press traffic. From the progressive tendencies showing themselves 
in China, and the commercial activity which was bound to 
take place in Japan, they looked forward to a growth of 
commercial traffic with these countries. Although the traffic 
with Egypt had increased since the reduction of tariff in 
August last, it would take some considerable time before they were 
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able to earn the same revenue as they derived from that traffic 
before the reduction came into force. The reduction іп the earnings 


from South Africa was caused entirely by the diminution in - 


business. Тһе traffic with Australia bad shown a sub- 
stantial improvement, and as the associated companies had 
continued to carry approximately the same proportion of the total 
traffic as they had done since the opening of the opposition Govern- 
ment Pacific Cable route, this company had participated in this 
increased business. It was satisfactory to note that the traffic 
exchanged with South America had for some time past shown con- 
siderable expansion, and the boards of the Eastern and Western Com- 
panics had decided to enlarge their cable-carrying capacity between 
Great Britain and St. Vincent. It bad been decided to lay the new 
cables rid Fayal, in the Azores, not only opening a new route, but also 
enabling the Western Co. to effect а junction with the Commercial 
Cable Со. at Fayal for the more rapid interchange of traffic between 
North and South America. The Eastern Co. would lay 
the section between Porthcurnow and Fayal, and the 
Western Co. would lay that between Fayal and St. Vincent. The total 
ordinary expenditure for the half-year showed an increase of 
£5,300 when compared with the half-year to March 31st, 1905. 
The principal increase was under the heading of Working expenses 
at stations," the total expenses under this head being £157,100 
against, for the corresponding period, £145,400, or a difference of 
£11,700. Salaries and wages accounted for £5,500, whilethe contri- 
butions towards the expenses of stations worked by other com- 
paniés with which they were associated had increased to the extent 
of £6,000. With a view to improving the service to South Africa, 
it had been found advantageous to alter the system of working the 
West Coast route, and for this purpose arrangements were made to 
carry the cable into the Madeira station of the Western Telegraph 
Co., who dealt with the traffic over this line on their behalf. Asa 
set-off against the increase under Abstract B, general expenses in 
London showed a decrease of £1,500, while the expenses attending 
maintenance of cables were £8,000 less than they were in the 
corresponding half-year. They had recently built a small cable- 
repairing steamer, named the Sentinel; she would be 
atationed on the West Coast of Africa, where a considerable pro- 
portion of cable was laid in shallow water. The amount of £115,000, 
representing the balance of expenditure on new cables, 
had been written off during the current half-year. This 
completed the outpayment for the new cables from Great Britain 
to the Cape and to Mauritius, &c., and was their contribution to 
the new main route to Australia vid South Africa. The large sum 
involved, about £2,000,000, had been met out of their rescrve fund, 
and the financial operation had taken seven years to complete. 
They could not have done this in so short a period had their 
traffic not been abnormally increased owing to the South African 
and Russo-Japanese wars. The policy adopted by the directors of 
applying the reserve fund from time to time, as necessity arose, in 
strengthening the system and so giving a better service to the 
publie, enabled them to deal with the increase of business which 
they hoped would accompany the important reductions of rates and 
the increasing development of the world’s commerce. The 
general reserve fund now amounted to about £1,000,000, and, in 
view of their possible cable requirements in the future, he would like 
to see it increased as much as their ordinary dividends would 
permit. They would, no doubt, be able to add to this fund in 
future, but, unless something unforescen happened, they could not 
expeat to be able to carry such large sums to reserve as they had 
been able to do during the last five years. 

Sir J. DENISON-PENDER seconded the motion. 

A SHAREHOLDER suggested that the board might consider the 
question of starting a provident fund for the staff, so that provision 
might be made for the widows and families of deceased officials. 

The CHAIRMAN said the company had a pension fund. Without 
going into the matter, he would only say that cases of need were 
generally dealt with bv the board, but it was not their intention to 
start a fund for widows and families. 

The report was adopted without further discussion. 


Anglo-American Telegraph Co., Ltd. 


THE directors' report just issued states that the total receipts from 
January 1st to June 30th, 1906, including the balance of £847 
brought forward from the last account, amounted to £204,919. The 
traffic receipts show an increase of £17,801 as compared with the 
half-year ended June 30th, 1905. The working expenses of the 
half-year, as shown by the revenue account, amounted to £80,224, 
being an increase of £9,299 as compared with the corresponding 
period of 1905. Quarterly interim dividends of 15s. per cent. on 
the ordinary stock, and of £1 10s. per cent. on the preferred stock, 
were paid on May 1st, 1906, absorbing £52,500, and second quarterly: 
interim dividends of 15s. per cent. on-the ordinary stock, and 
£1 108. per cent. on the preferred stock, amounting to £52,500, will 
be paid on August 4th, 1906. The balance of £19,695 will be carried 
forward. "The directors greatly regret to annotnce the resignation 
of their esteemed colleague, Mr. William S. Cunard. 


The Consolidated Electrical Co., Ltd. 


THE fourth annual general meeting was held on Thursday of last 
week at River Plate House, E.C., Mr. Herbert Allen in the chair. 
The CHAIRMAN, in moving the adoption of the report (ELECTRICAL 
REVIEW, p. 147), said they met under happier conditions than usual, 
In consequence of their having sold tbeir Canonbury business, the 
balance-sheet had been remodelled. The items that stood last year as 
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“plant, machinery and buildings” at £9,539 and “stock in trade 
£11,693,” figured now as £15,000 investments, and sundry debtors 
£4,732. Another change in the balance-sheet was the list of 
their investments in other companies. Of course, one invest. 
ment that overshadowed all the others was the  Anglo- 
Portuguese shares. They themselves virtually controlled that 
investment, for they had 70,000 shares out of 100,000, and without 
reflecting any discredit upon the Anglo-Portuuese board, he con- 
sidered that it was largely due to that control that the Anglo- 
Portuguese Co. was in such a sound position. Ав long as they held 
these shares they were sure of a satisfactory state of affairs. 
The £3,000 in the Consolidated Supply Co. was as good 
as sovereigns, and their security was unimpeachable. When 
they came to the 15,000 shares in the Consolidated Supply Co. 
he admitted that they had a more difficult problem to face. They 
came by these shares, as they knew, by the sale of their Canonbnry 
plant. The value of those shares depended upon the ultimate 
success of the Supply Co. and they had in the meantime left 
them out of the balance-sheet. They could have made the balance- 
sheet look more rosy, either bv swelling the item on the reserves or 
reducing the goodwill by £15,000. That was a pleasure he hoped 
yet was in store for them. The Supply Co. had placed some of 
their shares at par in other directions independent of their com- 
pany, and he only hoped that Mr. Baylor would be able to raise 
more capital for that undertaking in the same way. They bad 
little to complain of with regard to the progress of the Supply Co. 
They had written off entirely an amount of £4,155 representing 
shares, for, as he told them last year, their value was a very remote 
figure, and their repeated appearance in the balance-sheet would only 
lead to confusion. Of course there was a wide distinction between 
those shares and those of the Supply Co. The goodwill had been 
written down by the substantial sum of £16,222, which had reduced 
that item from £606,515 to £40,296, and he saw no reason why if 
they continued that policy they would not be able in the next two 
or three years to get rid of it altogether. Sundry debtors might at 
first sight look a large item, but that included £4,732 due to them 
on the Canonbury sale, and £2,467 which represented the adjust- 
ing of certain old accounts, for which they took debentures of the 
Supply Co. The profit and loss accounts showed a total income of 
£22,677, but the greater part of that was exceptional. Their 
income amounted to £4,710, apart from the extra dividend received 
from the Anglo-Portuguese Co. He was not desirous of laying too 
much stress оп E858, which was a part of а sum of £2,000 payable 
to them by the Supply Co. in commutation of any profits 
which they might have made. It was really a book-keeping 
profit. The total expenses, as shown by the revenue account, 
amounted to £1,911, an increase of £358. The greater 
part of that increase was due to the fact that certain 
salaries which appeared in the trading account last year 
now appeared in the profit and loss account. The Canonbury 
factory, although dispused of in March, 1905, was not sites taken 
over until the following October or November, and several heavy 
salaries in the interval had to be paid by them. Their legal 
charges had been somewhat heavy during the past year, but 
he did not suppose they would occur again to the same extent. 
They had taken advantage of their exceptional year to straighten. 
up their accounts, by writing off a nominal asset which figured 
in last year's balance-sheet. He referred to the expense of £1,765 
incurred upon the preference shares issued in 1903. Не con- 
sidered that the issue was really the salvation of the company, and 
they must not grudge the expense incurred. Another gratifying 
feature of the year was that they had cleared off all the arrears on 
the preference dividend. They had after setting all their finances 
in order a balance of £13,861. The preference dividend would 
absorb £2,081, and they had now nominally left £11,779 to deal with. 
They felt that a conservative policy would commend itself to the 
majority of the shareholders, and some of the nominal profits of 
the year were not realised profits. They, therefore, pro- 
posed a dividend of 3 per cent., which would leave a surplus of 
£8,479 to deal with during the coming year. That surplus was 
represented in the balance-sheet by Anglo-Portuguese shares. 
Their first year’s working, as they knew, was in the nature 
of an experiment, and they suffered a heavy loss. In the 
second year there was a further loss on the trading account, but it 
was offset. by profits from other directions. They then resolved to 
give up their manufacturing business, and they then for the first 
time showed a handsome profit, and that wasall the more creditable 
as it was done at a time when many other similar companies were 
on the down grade. Their current year would show even a more 


. prosperous trading, as the whole of their 72,000 Anglo-Portuguese 


shares would rank for dividend instead of only 50,000 as last year. 
Indeed, he would be disappointed if they did not carn a dividend 
of 4 per cent. or 44 per cent. 

Mr. CHAnLES WOOLLEY seconded the motion, which, after some 
discussion, was agreed to. 

Mr. Lawson (a shareholder) proposed :—“ That in consideration 
of the exceptional services rendered to the company by the cbair- 
man (Mr. Herbert Allen) during the past three years, there be voted 
to him a sum of 500 guineas from the surplus profits of the year 
ending March 31st, 1906." He said that the accounts which they 
had just passed were the best that the shareholders had ever 
received. In the Anglo-Portuguese shares they bad an asset which 


represented to the shareholders a profit of between £33,000 and 


£34,000. That result was entirely due to their chairman, and there- 
fore it would be only a very small acknowledgment of his services 
if they voted him the 500 guineas he proposed. 

Mr. B. H. Evans seconded the resolution, which was carried with 
one dissentient. 

The CuaipMan having thanked the meeting for the vote, the pro» 
ceedings terminated, 
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Diesel Engine Co., Ltd. 


Mr. C. C. ELIs presided at the meeting of this company held at 
Cannon Street Hotel on 26th ult., and in moving the adoption of 


the report, he said that the balance-sheet, though not what they 


would call satisfactory, was by far the best that the company had 


ever presented. They were not likely to have more balance-sheets 
witbont a substantial amount to the credit of profit and loss 
account. They were receiving many more orders than ever before, 
and they were good orders. Internal combustion engines had had 
an uphill fight, but they were getting well over that now. This 
year they had gone in for a good deal more advertising and ex- 
hibiting, and their effórts in that direction had been very successful. 
The orders in hand were for more than 5,000 E. P., and a great deal 
of this was due to their engines having been seen at the Olympia and 
Liége exhibitions and elsewhere. They were also receiving 
numerous inquiries. If the business continued as at present, he 
had hopes that their next meeting would be a merrier one, and 
that they would have something to declare. A meeting would be 
called shortly to consider a scheme for a reduction of capital. 'The 
report was adopted. | ; 


Thos, Parker, Ltd. 


Tur twelfth annual meeting was held at the works at Wolver- 
Lampton, on Monday, Alderman C. T. Mander, J. P., presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, July 27th, p. 143), said it would be observed they 
had gone through the past year with very unsatisfactory results so 
far as the figures were concerned. "This was not due to any lack 
of energy or hard work on the part of the management and staff. 
Evervbody in the place had thrown his whole efforts into the 
work, but the condition of the market had made it impossible to 
get a proper reward. There were too many works to meet the 
demand, and it was simply a question of the work goingto the 
people who would quote the lowest price, and in the generality of 
cases during the last year or two these prices had carried practically 
no profit. This condition would no doubt adjust itself in a short 
time. They were, however, ina much happier condition at the 
present time than they were when they met last year, as their shops 
were rapidly filling up with orders, whereas at this time last year 
they were at the end of а long period in which they had been 
empty ing. Improvement had been steady for the last six months, 
and the orders taken in the present month were more than they 
had had during any month for the last two and а half years. It 
was found that the new design of the patent C" type dynamos 
and motors had been of great help in working up the speed of the 
place again. This type was put on the market about a year ago, 
and they had met the modern conditions admirably, as evidenced 
by the monthly increases in the orders taken for them. The adop- 
tion of auxiliary poles to all the dynamos and motors about 18 months 
ago was a step which was decided on after very careful consideration, 
as ita adoption meant the complete disorganisation of the shops, 
due to the alterations necessary to the proportions of the machines 
and existing patterns. 
be among the first to take the step, as the directors were con- 
vinced that it was a coming necessity, and that later on all 
manufacturers would have to make a similar chauge. The 
effect of this, however, on the output from the shops could not 
be avoided, and this was reduced by about 40 per cent. of what was 
turned out two years ago. 
of attention to broádening the base of the company's operations, 
and were developing certain patents which they found the shops 
admirably adapted to deal with. These additions would no doubt 
help to keep the shops full when electrical work was slack. This 
was the whole question between profit and loss. They had a certain 
amount of standing and staff charges, which in such a technical 
branch of engineering as the electrical industry were necessarily 
heavy, and which could not be reduced without sapping the vitality 
of the place, and it required a certain turnover to pay for these, 
which they did not attain last year. Their various agents round 
the country reported very favourably’ with regard to the type of 
machinery they were now selling, and with all this, in addition to 
the increasing base of operations which they were getting, they 
should be able to mect in another year or two under happier 
conditions. 

The report was adopted. 

Alderman Mander was re-elected a director of the company, 
and Mr. W. A. Nelson was re-elected auditor. 

Dr. GASKELL expressed the hope that the shareholders would be 
supplied with a report in six months' time in regard to what 
proeress had bcen made. 

Mr. AnMISTEAD said, if anything arose, shareholders would be 
made acquainted with it. 


Crompton & Co., Ltd. 


Tur report of the directors, to be presented at the annual meeting 
at Salisbury House, E.C., to-day (Friday), states that the contract 
department of the company has again made a satisfactory profit, 
and they are glad to report that, although selling prices are still 
low and competition keen, the results of the year's working at the 
company's works at Chelmsford show a marked improvement. 
During the financial year an extension to the lamp shop has been 
Completed and equipped with the necessary machine tools. The 
economies at the works referred to in last year's report, improve- 


It was consider..l good policy, however, to 


They had been devoting а large amount 


ments in manufacture and an increased output aided by this exten- 
sion, have all contributed to produce a better result. The net 
profit for the year amounts to £20,060, as compared to £9,129 in 
the preceding year. After providing debenture interest and other 
items shown in the net revenue account, there remains, with the 
sum brought forward from last year, an available balance of 
£13,373. The directors propose to declare a dividend of 24 per 
cent. per annum for the year, to place £1,500 to reserve for doubtful 
debts and contingencies, and to carry forward a balance of £5,817. 
The directors have pleasure in reporting that the company has 
transferred to the Madras Electric Supply Corporation the licence 
obtained for electric lighting iu that town, and that a contract has 
been secured from the corporation for the complete equipment of 
their undertaking in Madras for the sum of £174,534. The amount 
of work in hand at the commencement of the current financial year 
is largely in excess of the figures for any previous year, and the 
prospects of the company may, therefore, be considered satis- 
factory. 

Last year the dividend was at the same rate, £4,000 was placed 
to reserve and £656 was carried forward. 


Great Northern, Piccadilly and Brompton 
Railway Co. 


Sır G. S. Gien (the new chairman) presided at the half-yearly 
meeting, held at Hamilton House on Tuesday, and moved the 
adoption of the report (ELECTRICAL REviEW, p. 147), which, he 
said, recorded the steady progress of the undertaking. Work had pro- 
ceeded without mishan or check, and they could now look forward 
with confidence to its completion in January next. The rolling 
stock was beginning to arrive; already there were 75 cars in 
England. Those cars would be completed at the Lilley Bridge car 
shops, and they anticipated no delay either in regard to completion 
of the rolling stock or in regard to any other part of the work. 
Shareholders would wish to associate themselves with the expression 
of regret at their losing the services of Sir Henry Fowler and 
congratulation upon his appointment as a Cabinet Minister. 

The report was adopted and a resolution passed declaring a 
dividend of 4 per cent. per annum out of the rent received from 
the Underground Electric Railways Co. of London, Ltd. 


City and South London Railway Co. 


THE forty-fourth ordinary general meeting of this company was 
held on Tuesday at the offices, 71, Finsbury Pavement, E.C., the 
Rt. Hon. C. B. Stuart-Wortley, K.C., M.P., presiding. 

In moving the adoption of the report (ELECTRICAL REVIEW, 
р. 143), the CHAIRMAN said that the directors were able to pay 
a dividend of 2} per cent., as against 2 per cent. for the 
corresponding period of last year, and to carry forward a sum 
of £1,870. During the half-year they had carried 382,532 
more passengers and had received £1,561 more in receipts. This 
was in spite of the fact that there had been a reduction in the 
number of season ticket holders, some of the previous holders pre- 
ferring to take the 6d. return tickets. The total expenses continued 
to show a decrease. Receipts per train were 168. 0'40d., against 
16s. 370d., and the receipts per train-mile were 2s. 7:41d., against 
28. 7°95d. Per passenger the receipts were 1:80d., against 1:84d. 
The shareholders would be pleased to know that the works in con- 
nection with the Euston extension were progressing very satis- 
factorily. As they had been told before, there had been some delay 
occasioned by a very considerable portion of the tunnelling having 
had to be carried out under compressed air. This had occurred 
west of King's Cross and 5t. Pancras, and the cost had been allowed 
for in the estimates. Then they had encountered a certain amount 
of rock west of the Angel, but the delay occasioned by this ran 
concurrently with the delay west of 5t. Pancras, and so would not 
affect the date of the opening of the extension. "The tunnels under 
the great roof of St. Pancras had been carried out without any 
damage being done, and of the whole length of running line only 
some 140 yds. had now to be completed. The shareholders would 
see, therefore, that they were much nearer realising tbe great 
possibilities they anticipated when the extension was opened. As 
they knew, they were making & connection with the Baker 
Street and Waterloo Railway at the Elephant and Castle, 
and from information he had just received he was able to 
state that that would be opened earlier than was anticipated, on 
next Sunday in fact. It would take only a minute or less to walk 
from the platforms of one company to those of the other. When 
that connection was opened, they would have the most complete, 
and the newest and quickest route from the Angel to Waterloo, 


‘where lifts would take passengers on to the platforms of the South 


Western Co., to Charing Cross, Trafalgar Square, and to all the 
other placesthe lines served. Passengers would be able to book 
through from one line to the other. He was glad to say that their 
relations with the Baker Street and Waterloo Co. were most friendly, 
so that everything was being done to expedite matters. For the 
past 16 years the company had suffered from not being able to take 
its trains out of the tunnels for cleaning, in a way that was at all 
adequate. At Stockwell they had a very steep incline up which 
the trains were drawn by means of a steel cable, but the arrangements 
were costly, and not at all satisfactory. They led to stoppages, 
and were in other ways very inconvenient. Now they were going 
to alter all that, and had set about the making of two sidings at 
Stockwell for this purpose. They had sunk a large shaft, by means 
of a lift in which the carriages would be brought up to the surface, 
and so properly cleansed in the depot. The cost would be no 
greater than the old inctine, so that they would have a great improve- 
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ment at no additional expense. The directors gave the closest 
attention to the keeping down of expenses, and had set everything 
in motion to secure that end. They had begun the half-year with 
an uuusually good traffic, and he felt that they were justified in 
looking forward, particularly when the wealthy West End was 
connected up, to a prosperous future. 

Mr. SEYMOUR GBENFELL seconded the motion. 

Mr. ANDREWS, a shareholder, asked if the chairman could say if 
anything in particular had led to the recent increase in passengers; 
they had had a spell of fine weather during the past week or two, 
but he had generally found that tine weather tended to reduce the 
passengers carried, while wet weather sent them up. 

The CHAIRMAN said that some of the increase might be due to 
the disorganised state of the trams in the north of London, but 
that could not account for all, as the increase had been general all 
over the line. 

The report was then adopted, and & vote of thanks to the chair- 
man concluded the proceedings. 


Metropolitan Railway Co. 


In the course of his speech at the half-yearly meeting of this 
company last week, Sir C. McL4RkN, M. P., the chairman, said that 
they had felt motor-’bus competition very keenly. He called 
attention to the fact that the railway company were compelled to 
contribute large sums by way of rates for the maintenance of publie 
roads, the wear and tear on which was largely and in a growing 
. measure due to vehicles of this character competing with railways 
like theirs. In consequence of the expensive buildings and plant 
they had had to erect in connection with their electrification, their 
assessments at. Neasden and elsewhere were being put up, and they 
could not but regard this as very unfair, seeing that what they had 
done simply constituted a change from one mode of locomotion to 
another. The electrification of the Hammersmith and City Rail- 
way had taken longer than was expected, and the contractors for the 
rolling stock were also behind in the delivery of the trains for that 
service. They very much regretted the delay in getting rid of the 
steam out of the tunnels, but it was not through any fault of theirs. 
The beneficial results of electrification could not appear until steam 
trains were removed entirely, and they were still hopeful that when 
this was accomplislied a very great difference in their traffic returns 
would be seen. "They had bad a large number of breakdowns of the 
electric trains, especially during the earlier months of the half-year. 
The fault lay entirely with the car equipments, for which, of course, 
the contractors, the British Westinghouse Co., were responsible, the 
equipments being still in their hands, as the board had not up to 
now been sufficiently satistied with them to take them over. The 
main fault lay iu the character of the controllers provided on the 
motor-cars. «At the time they placed the order similar controllers 
had, they were assured, been working satisfactorily on important 
lines in America and elsewhere, and there was apparently no reason 
why they should not do equally well here. However, it proved not 
to be so, and the contractors were still engaged in taking all these 
controllers out and replacing them by others of a new design, which 
they were advised were superior and better adapted forthe conditions 
of their system. For their further information he might say that 
the controller had been changed on about one-third of the trains, 
and the Westinghouse Co. estimated that within two or three months 
. the work would be completed. With all these things against them 
.it was inevitable that they should make a poor showing, but he 
thought that they had now touched bottom. They hoped to get 
some of the Hammersmith and City trains running electrically in 
the course of a few weeks, and this, together with the more regular 

running of the trains on the circle, should tend to help the receipts. 


South Wales Electric Power Distribution Co. 


On Wednesday last weck an interesting and important meeting of 
the debenture holders, consumers and others concerned in this 
company’s future was held at Cardiff. (A complete report of the 
meeting appears in the Western Мей for July 26th, from which our 
extracts are made.) Mr. Robert Fleming, of London, presided, and 
he was supported by other members of the debenture-holders’ com- 
mittee. Both Mr, C. H. Merz and Mr. W. A. Chamen (the present 
engineer and manager of the company) were present and addressed 
the meetiug. 

The object of the gathering was explained by the CHAIRMAN, 
who said he would call upon Messrs. Merz and Chamen 
to speak in a practical way, and discussion would then follow. 
It was no use reverting to the past, which had been most un- 
fortunate. The question they had to decide was the best way of 
getting out of their unfortunate position, so as to improve their 
security and give consumers a reliable supply of power. Two or 
three months ago, for the first time, they were made aware of the 

precarious position of the company. They had conferences, and 
they immediately engaged the best engineering talent they could 
command to come down and look the situation over, and they 
came to the conclusion that the concern was worth saving. ' Their 
next consideration was as to how it could be saved, from a purely 
financial point of view. They looked at the Bill promoted in 
Parliament for increasing the capital of the company, and found 
it would not cover the ground. The Bill was radically changed, 
and had passed both Houses of Parliament. Under this Bill they 
had power to issue securities that would enable them to do what 
they wanted—raise money enough to put the plant in first-class 
condition—in fact, to make an entirely new plant which would 
produce power on most economical terms, and be reliable in every 
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respect. The next question was: Could they get the money to do 
it? They had come to the conclusion that they could raise the 
money with proper co-operation and help on the part of the con- 
sumers, and that a first-class plant on which they could all rely 
could be placed in the district. Those who had indicated their 
willingness to advance the money made one condition as an 
absolute essential, and that was that there should be some guarantee 
that the plant being there the customers should take the power 
from it. 'lhey had been disappointed in the past with the slowness 
with which connections had been made, and it would be impossible 
to raise the money unless something definite was secured in advance 
in that direction. The object of the meeting was to secure from 
those present at that meeting promises to take power to an extent 
which would sufficiently secure & moderate return upon the 
capital invested. 

Mr. C. Н. Merz said he was not connected with the old scheme 
in any way, and until a month ago he had not been over their 
district. He had since then covered the district fairly fully, and 
had spent a considerable amount of time in calculating what could 
be done in the district. He did not think there was any question at 
all that the district could be supplied with power much more 
cheaply from a central plant, from а comprehensive system for the 
whole district, than by individual plants installed by the different 
collieries. He did not know of any district in the kingdom where 
there would be more advantage from carrying out the scheme in a 
comprehensive way. That arose for one reason, because the water 
supply must be a difficulty in the case of many plante. He knew 
from the engineers to the biggest installation which had been put 
up in their district —the Powell-Duffryn—that they had to go in for 
engines, and could not go in for the advantages of steam turbines 
largely because of the difficulties of obtaining water for condensing 
purposes. Those difficulties were got over by having a compre- 
hensive scheme. The South Wales district, ten years hence, would 
be at a great disadvantage to the extent of tens of thousands, and, 
perhaps, hundreds of thousands of pounds, if it were developed by 
individual plante as distinct from a comprehensive scheme. They 
could buy а 15,000-н.р. turbine for a third of the price per H.P. they 
had to pay for a 500-H. P. turbine. What was the use of buying a 
lot of 500 н.р. turbines, or turbines of that order? Не urged them 
to seriously consider whether it was not the right thing to get a 
proper scheme started. In view of the unsatisfactory nature of the 
past scheme, one of the questions they would raise would be the 
reliability of supply. He understood that latterly the installation 
of the company had run fairly well, but he could only say that in 
the North of England, where he ws connected with a fairly large 
power scheme, he never had any hesitation in advising the biggest 
firmsto depend upon the power company for theirsupply. They could 
go down the north bank of the Tyne and they would have a difficulty in 
finding a steam engine of any kind. They would find even the rail ways 
run by electric power, all taken from the comprehensive supply 
system which was now installed throughout Northumberland. 
Therefore, thore was no question about the reliability. Firms like 
the Armstrong-Whitworth Co., with a capital of 10 millions, were 
not going to take their power supply from a power company unless 
they were satisfied it was right. It was proved to be right up 
there. No doubt the cc of supply had come up before them in 
some detail in connectiu1 with the present scheme, but he would 
like to point out that the people who originated the old scheme 
made a great mistake in the way they put things before the con- 
sumers. They had not put the power before them on such terms 
that they could afford to use it for all purposes. He was great 
believer in centralisation. For that reason he was а disbeliever in 
doing the thing partially. The thing ought, in the first place, to 
have been put before the consumers in such & form that it would 
have paid them to use power for all purposes. It seemed absurd to 
him that they should take a hauling engine at a colliery and dis- 
place it by a motor, and not drive their pumps or even their fans 
from the same source. It was the pumps and fans that consumed 
the coal, and the power was there to save coal. What was the use 
of trying to run a power scheme by getting all the machines which 
did not consume coal and running them from a central spot and 
leaving all the pumps and other machines, which were running con- 
tinuously, to be dealt with on the spot? Those were the very 
things which should be dealt with from a central source. Somehow 
or other this arose in connection with the starting of this business. 
The result was that they had not been given terms which would 
have paid them. From his knowledge of what had been done the 
power was used chiefly for intermittent work, and the price they 
paid— 2d. per unit—put in that form would not be remunerative to 
the company. What was required was a form of tariff or sliding 
scale which would enable any colliery and any power consumer to 
run any class of machine with economy. He was satisfied that if 
they discussed the matter frankly and in the proper spirit it waa 
possible to arrive at a form of tariff or sliding scale that they could 
put any motor on for any purpose with the full assurance that it 
would pay them to do so. : 

The CHAIRMAN explained that the debenture-holders were not 
there in any spirit of antagonism to the board of directors. The 
present board was not the original board, and Mr. Chamen was not 
the original manager. 

Mr. CHAMEN said that many present knew he had been speaking 
for some months on this question of a sliding scale. Perhaps they 
could leave the figures for the moment and first consider the 
principle. Several colliery owners had come to him and eaid that 
they could not put their pumps and fans on to the company's 
supply at ?d. per unit. They had put on their haulages and saved 
considerably, but that had been unremunerative to the company. 
The colliery companies, having this flat rate before them, had 
sought about to find the things which paid them best, and they had 
done the company the honour of giving them those things. They were 
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very glad to have them, but it was necessary that they should go 
a great deal further. No concern could make a living by supplying 
haulages at id. per unit. Не was afraid there was a tendency not 
to compare things that were equal, but he was sure that those 


gentlemen present would do their best to consider each case on 


perfectly fair grounds. If they put in their own generating plant, 
they at once proceeded to convert everything to electric driving. 
They put on their fans and pumps and everything else, and in that 
way they gave to themselves what was denied to the company, viz.,a 
good load factor. He hoped some of the gentlemen present would 
state what they were prepared to do in the way of entering into bind- 
ing contracts at a minimum price. That was the most businesslike 
way of dealing with the matter. There ought not to be a great diffi- 
culty in securing a satisfactory number of contracts in order to 
satisfy the committee that the scheme was worth carrying out. 

Mr. Bouter said that the debenture-holders had come down to 
say that if the colliery owners in South Wales thought that this 
power scheme was likely to be of service to them in the future, 
if they were prepared to show that feeling by giving it 
active and definite support, they would assist the colliery 
owners to find the £500,000, in order to put the concern on 
a sound financial basis. This must be a matter of co-opera- 
tion between the capitalists and the consumers. The prospects 
of the undertaking were not favourable so far as the capital 
was concerned. If the debenture-holders found the money they 
would bave to take some risk in the matter, and they looked 
to the consumers to make up their minds to go definitely into the 
question, and to say whether they would give the debenture-holders 
the necessary support. How were they going to find this £500,000 ? 
They bad had many anxious meetings about this matter. Mr. 
Mers bad been retained by them at their own expense to make a 
careful and definite report. They had had other engineers 
of great experience who had done the same thing, and who had 
advised them in the matter. The conclusion they had come to was 
this: That if this money was found the concern could be put, 
certainly as far as the consumers were concerned, upon a thoroughly 
satisfactory basis, and so far as the capitalists were concerned, upon 
a basis which, although, as he said, it was not altogether a most 
favourable one, was still the basis which showed a prospect of pro- 
viding interest on the new money, and showed some prospect of 
providing an income upon the old. A condition precedent to 
finding this money was that the colliery owners should give them 
their active support. He would not be a party to piecemeal work, 
and it was upon the basis of Mr. Merz telling them that 4500, 000 
most be forthcoming and be definitely available for the purposes 
of the company in order to enable the consumers to have a 
supply at a minimum price, and enable the capitalists to see that 
they could get a profitable return on their money, that he would 
approach this scheme. 

A general discussion ensued, in the course of which a good many 
questions were put to Mr. Merz. 

Mr. Merz said if the scheme was carried out they proposed 
putting cables over the whole of the district, во that any colliery 
could get a supply at a week or a month's notice. ; 

Sir W. T. Lewis proposed the following resolution :— 


That a committee of consumers, with power to add to their number, be 
appointed to confer with the debenture-holders' committee with a view to a 
guarantee being forthcoming for taking à minimum of power at prices satis- 
factory to them, should the necessary capital be forthcoming, to place the power 
company upon а sound commercial basis. 

The resolution was carried unanimously, and a committee was 


appointed. 


Bombay Electric Supply and Tramways Co., Ltd, 


THe report of this company for the period from August 2nd to 
December 31st last, presented at the first ordinary general meeting 
at Winchester House on the 31st ult., stated that since the statutory 
meeting an issue of the company's capital was made by prospectus 
dated August 8th, 1905, of £600,000 44 per cent. debenture stock 
and 60,000 6 per cent. cumulative preference shares of £10 each. 
The capital expenditure of the company at December 31st, 1905, 
amounted to £1,116,031, which included the amount of £950,000 
payable under the agreement of July 3rd, 1905, with the B.E.T. Co., 
for the acquisition of the horsc tramways, the freehold and leasc- 
hold property, goodwill, the concession to convert the tramways to 
electric traction, and to supply electrical energy for light ing and 
power. The price includes the completion of certain works in 
connection with the supply of electricity and all the costs in con- 
nection with the formation and registration of the company. The 
gross receipts to December 31st, 1905, were £44,472; after pro- 
viding for revenue charges, including repairs and maintenance, 
£19,121 remained. Deducting interest on the debenture stock and 
dividend on the 6 per cent. cumulative preference shares to 
December 31st, 1905, amounting together to £15,958, a balance of 
£3,163 remained, which the directors proposed should be carried 
forward. 

The electrification of the various routes is progressing, and some 
seven miles of double track are expected to be in operation early 
next year. Е 

In regard to the electricity supply section, the cquivalent of 
36,071 lamps were applied for up to June last, and the company 
anticipate lighting many public buildings and the docks shortly. 

Generating plant of 1,800 kw. has been installed in the power 
station, and 2,000 Kw. of additional plant is being forwarded. 


Charing Cross, West End and City Electricity 
Sapply Co., Ltd.—The directors have declared an interim divi- 
dend on the ordinary shares at the rate of 5 per cent. per annum 
for the half-year ended June 30th, 1906. Warrants will be posted 
n the 16th inst. This is at the same rate as last year's interim 


Great Northern and City Railway Co.—The report 
for the last half-year states that the total revenue receipts for the 
six months amounted to £49,390, as against £46,239 last year. The 
passengers carried during the same periods, excluding season 
ticket holders, were 6,852,233 and 6,391,574 respectively. The 
number of local season tickets issued was 3,131, as against 2,913. 
The number of threc-route season ticket holders using the com- 
pany's line during the past half-year was 2,967. 


Waterloo and City Railway Со, — The report for the 
past half-year states that the gross receipts of thc line, lesa 
Government duty, amounted to £17,367, and the working expenses 
to £7,815, as compared with £17,577 and £7,974 respectively for 
the corresponding period of 1905. A dividend at the rate of 3 per 
cent. per annum on the ordinary stock will absorb £8,100, leaving 
£738 to be carried forward. This dividend is at the same rate as 
for the corresponding period of 1905. The number of passengers 
(exclusive of season ticket holders) carried has been 2,181,065, a 
decrease of 38,055. The Bill of the London and South-Western 
Railway Co., containing powers for the acquisition of this com- 
pany's undertaking, has now received the Royal assent. The terms 
of sale, which were agreed to at а special general meeting of the 
shareholders held on April 5th last, are as follows :— 

In exchange for cach £100 of Waterloo and City ordinary stock the share- 
holders are to have the option of taking either £67 of London and South- 
Western Railway ordinary stock, or £105 of. London and south. Western 
Railway 3} per cent. preference stock, or £110 of London and South-Western 
Railway 3 per cent. debenture stock ; and so on in proportion for any fraction 
of £100. 

Prospectus.— Llandudno and District Eleclrie Tramway 
Construction Со., Ltd.—This company has been before the publie 
this week (the list was to close on Wednesday) with an issue of 
775 shares of £100 each. The company is to complete the con- 
struction of and equip and work a system of light electric railways 
between Llandudno and Colwyn Bay. 


Dublin United Tramway Co., Ltd.—Mr. W. M. 
Murphy presided at the meeting of this company held at Dublin 
last week. He moved the adoption of the report, which showed 
that the gross receipts had increased by £1,123, and the expenses 
by £1,649. The report was adopted. 


London United Tramways (1901), Ltd.—The 
directors have declared a dividend for the half-year ending 
June 30th last, on the ordinary shares of the company, at the rate of 
3 per cent. per annum, being at the same rate as for the year 1905. 
The dividend will be payable on August 9th. 


Melbourne Tramway and Omnibus Co., Ltd.—It is 
reported that a bonus for the year ended June 30th at the rate of 24 
per cent. has been declared. 


Bournemouth and Poole Electricity Supply Co., 
Ltd.—The directors have declared an interim dividend at the rate 
of 5 per cent. per annum on the ordinary shares, for the half-year 
ended Jane 30th. 


Stock Exchange Notice.—A pplication has been made 
to the Committce to allow the following securities to be quoted 
in the Official List :— 


Anglo-Portuguese Telephone Co., Ltd.—Shares of £1 each, fully paid. 


St. James' and Pall Mall Electric Light Co.. Ltd.— 
The amount of electricity sold during the quarter ended midsummer 
was 1,695,766 units, estimated to produce £21,894, as against 
1,573,443 units, which produced £22,487 for the same period of last 
year. 


North-Eastern Railway Co.—The directors recom- 
mend a dividend for the past half-year of 5] per cent. per annum, 
carrying forward £62,000; this compares with a dividend of 
only 4% per cent. and a carry forward of £41,349 for the corres- 
ponding period of 1905. 


Bristol Tramways and Carriage Co.. Ltd.—The 
directors have declared an interim dividend at the rate of 84 per 
cent. per annum for the past half-year. 


Imperial Tramways Со. Ltd.—The directors have 
declared an interim dividend to June 30th last at the rate of 8 per 
cent. per annum. 


Electric Landaulet (Co., Ltd.—According to the Times 
the directors have declared an interim dividend for the first half of 
the current year at the rate of 5 per cent. per annum. 


City of Buenos Ayres Tramways Со, (1904). Ltd.— 
A dividend of 1s. 3d. per share has been declared for the three 
months ended June 30th. 


Metropolitan District Railway.—The directors have 
decided to recommend the payment of a dividend on the 4 per cent. 
guaranteed stock for the six months ended Jane 30th last at the 
rate of 14 per cent. per annum, the same rate as last year. | 


Westminster Electric Supply Corporation. Ltd.—The 
directors have declared an interim dividend for the half-year 
ended June 30th last at the rate of 11 per cent. per annum. Last 
year the rate was 13 per cent. 


Metropolitan Electric Supply Co., Ltd. — The 
directors have declared an interim dividend of 4s. per share on the 
ordinary shares, being at the rate of 8 per cent. per annum. Last 
year 5s, was paid. | 
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ELECTRIC TRAMWAY AND RAILWAY 
| TRAFFIO RETURNS. 
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Нодде е ee ' * + 1 n + 5 i oa 
n ПК 2s | 1925 + 25.17 | viia 1,116 да «s 
Ilf ee oe @e | , x 4 Ш 1 87 ee 
Dkestog n. „ 25. 8з 28 17 234 f 101 . ll 
pewich >. . „ 2 1.0 — 6117 | 765 — 2H |105| 2 
Isle of Than "I. | 2,486 |— 199 890 14,4 — 82 1 
Ent se ee [I] е 520 — E: 11 1,829 a 84 111 wo 
Kir oe ee к= ee ER ee 7:5 "P 
Lan kahire Trm Co. x 20 | 1,823 + 97 30 25,919 ‘+ 5,682 12˙56 + 
Leeds xe Sean » pis + 855 m p |: 4,404 “06 |+ 
Leicester [EJ ee $ + yO 4,4 ee ae 
Leith ME DE | 1,186 |+ 602! 94 5.291 3 2,826 | 6 i+ 1 
Tiver podi és MES Р рө" — 950 э 14.665 И 5,541 | 104 1-1 
1 C. U. ee ee , .* ee „000. ee ; t 
London United ..| ,, Hf | ил + E ш 6655 Mu" on ies 
ft ee °. 1 1 5 5 — b И ee 
Manchester. | n 2812716] 1450 17 | 233,603 7 6,7% B4 |; 
Newcastle ..  ..| „ 14| 90M 41,799 | 15 | 62786 + 4,380 | 95:5 | ,. 
Newport ВИ oe 2 | gree + a | 5 9.70 1+ a | 14°B |+ 156 
Nort am ton ee i = * + 5:5 ee 
Oldham ^ .. „, 29 8. + 401 18 | 32,69 |+ 2,075 28-96) .. 
Pontypridd .. ..| „ 28 821 |+ 1 17 2,929 |— , 85 | .. 
Portsmouth .. — ..| » WW 4,598 + 98 17 35,547 —  82,145|.. 
Emm 2 nr DB И | dil- п s]: 
ing ee ee 20 ge + 1 — Г ee 
Rochdale .. >:| n 28) 217] 4 881 17 | 18,34 + 6,790 | 90-6 | +4 12 
Rotherham .. „, 26 1,018 |+ 109 17 8,391 |+ 728 9:88 | .. 
Balford oa e|» 23 | 9,279 |—1,908 | 16 74,490 |+ 189 | 38:9 | ., 
Shefüeld ..  ..| » 29 | 10,828 + 852,18 | 96,206 |+ 4,949 85°76 + 13 
Bouthampton ee Hu 2,163 + 8, 164 , 16,404 |+ 18 , ,. СЯ 
шеп On нек Rae 2 97 — 0 1 epe + 11233 
Stalyb'dge. Hyde pr. 21 | + 2,4 : їй |... 
Btockpori '..  .. July 21 2,049 |+ 49 16 | 16,021 |+ 5,265 155 |4 4 
Sunderland .. e|» 15 | 8,154 1+ 59 16 21,471 |+ 1,109 10:87| .. 
. ee ec [T] 25 | 855 = y | a nett [= 835 ' 44 ee 
Tyneside  .. e|» 25 985 + 18,442 + 5 S887! .. 
Walthamstow — ..| ,, 28, 1,359} 17 11,177 10 
Warrington..  .. Mar. 39 | 677 |+ 48 | 62 | 17.804 |+ 1,247 | 6°87 |+ -95 
West Ham .. . | July 26 4,700 41,195 | 17 | 99,410 712,240 ' 14:4 4 83 
Wolverhampton ..| „ 26 1,746  .. | 5s s ee 10 | .. 
Yorks. W. Riding .. | „ 2| 1768 (+ TM (30 26812) .. p 85 
aker .- aterioo { , ee о, * ee 
Cen. Longon Riy... „ R 1,48 — im | 4 23.810 — 613 "PIE 
Cit 8. Lon. Rly. » 29 193 | + " + 1 | 6 ee 
Dublin-Lucan Rly. és 27 306 — 1 4 ay 44 1 |.. 
G. N. and City Rly. „ 28 | 8,175 + 299 4 6,499 7 657 B|.. 
L' pool Overh'd Rly. » 29 8,155 — 162 4 6,273 — 296 | 6°78; .. 
Mersey Railway ..| „ 98! 3,075 4 321 4 6,167 4 HI| 4˙5 .. 
Metropolitan Rly... „ 29 29,805 ——4,627 | 4 60,531 |— 9,839 | 70:6 ' .. 
Met. District Rly... „„ 29 15,210 72,470 4 81,371 4,537 94 э 
Angio-Argentine ..| n 29 27,708 +13 Ж | 442009 |4 46,279 18 
Auckland. .. June 22 10,225 4 1,319 61,419 |4- 4,198 18°64 .. 
Brisbane . „, 11,595 (1,506 | .. is EP О oos 
Brit. Columbia Rly. „ 14,761 43,724 | 52 | 186,188 47,801 | .. ў 
Bu'n's A'r's E. T. Co. ,, 90! 2,00 + 194 28 35,846 f 6,840 H |; 
Bu'n's A’r’s-Bigr’no | ,, 22 7,482 + 7/63 20 | 103,890 |+ 6,203 
Calcutta epu July 28 | 1 55 I+ 511 се eis se |i ae 
§Cape "lectric в ө! 2 ay 8 5 ee ee se ee ae ье 
Geneva vs June 7.905 | ЖИ ee és ax - P 
Perth (. AJ : July 27! Soi i+ "EM | 80 | adn + din |96964 б 


* Compared with the corresponding period of 1905. 
1 Includes horse, steam and other receipts. 


I One week only, 
$ One month, 


3 g 1 
STOCKS AND SHARES. 

Tuesday Evening. 
SEVERAL of the Stock Exchange markets are—comparatively 
speaking and allowing for the season of the year- quite busy. For 
one thing, there has been a rise in South African shares, which 
rise has heartened things up considerably all round the Stock 
Exchange. Then, markets are escaping from the incubus imposed 
upon them by the gravity of the situation in Russia. Railway 
dividends and traftics are mostly good, and confidence looks like 
creeping back to Capel Court. If it were not for the holidays— 
but most of us have clrildren, and those who have not are mostly 
as kcen as children upon holidays, so it is no use complaining on 
that particular score. 

Electricity Supply shares have little to boast about so far as 
prices are concerned, but in the market we are assured that the 
general tone has taken a decided turn for the better. It was 
timidly suggested that shareholders might prefer better prices 
and a dull tone to lower values and a cheerful sentiment, but this 
met with scowls, and flippancy does seem out of place in this un- 
fortunate section. Charing Cross Preference of both kinds have 
risen 28. 6d. upon the declaration of the 5 per cent. dividend on 
the Ordinary shares, and Urban Ordinary are 58. harder, a few 
buyers having appeared where previously there were but sellers. 
Weakness in Westminster Ordinary is difticult to explain. Other 
changes are mostly due to the incidence of dividend deduction. 
Edison & Swan shares have been inquired for at 32s. 6d., a rise of 
half-a-crown: it is worth noticing that the time for the dividend 
declaration draws near. — 

Manufacturing shares are firmer in some instances, Crompton’s, 
for example, the price advancing to 14, while the Debenture is up a 
point. Westinghouse Preference receded to 17, and Brush Pre- 
ference went lower to 30a. British Insulated Preference аге 5? ex 
dividend. 

Telegraph descriptions give the commentator most trouble this 
week; there are so many alterations in consequence of the er 
dividend markings. Most of the movements are insignificant when 
this is remembered, but the Anglo-American group has hardened, 
the Deferred rising ? and the Preferred 14, reckoning the dividend 
on the latter. Direct United States Cable are about eighteenpence 
higher, the distribution being 68. 6d. per share. Eastern Telegraph 
Ordinary has recovered 3 points of the 3} deducted, but China 
shares have not changed. Attempted sales of Great Northerns in 
an unwilling market bave reduced the price 14 to 384. Indo- 
Europeans, however, are 10s. better. The Globe Telegraph pair 
reflect the dividends in their slightly lower quotations, and Sab- 
marine Cables Trust Certificates are a point higher. Of the move- 
ments in prior-charge stocks, a rise of 2 in Amazon Debentures, 
making the price 844, is the principal feature. Theshares, too, are 
58. better. 

National Telephone Preferred and Deferred stocks, and the three 
kinds of Preference shares, are all ex, the dividend on the First and 
Second Preference being nominally retained in the quoted prices. 
United River Plate Telephone shares are } higher at 7 middle. 
Marconi's are unchanged. 

With a rise of 3 points, City and South London Ordinary sto K 
has attained 46 middle, the baying being based upon the promising 
nature of the report. Central London Ordinary dropped 1 to 86, 
also upon the report, which holds out no present prospect of the 
other “ tube” and motor-'bus competition being slackened. Baker 
Street and Waterloo Debenture is still a shade below 90. It 
remains to be seen whether the alteration in the fares will do this 


apparently little-wanted railway much good. But possibly the 
public are not yet sufficiently acquainted with the line to 
patronise it. Underground Railways Profit Notes have fallen 2, 
holders feeling anything but easy as to the outlook of this curious 
arental concern. The feature of the week was the smart rise in 
{etropolitan Consolidated to 67, cr 158. dividend, but the price 
relapsed 2 points subsequently. Statements made at the meeting 
confirmed the suggestion here that the company is now witbin 
sight of the end to its worst troubles. Investora have been, and 
are, buying the stock as a good speculative lock-up. Districts 
are 25. : | | à; 

Long moribund, New General Tractions are being brought 
tolife by inquirers willing to pay 22s. 6d. for the Ordinary and 
about 34 for the Preference. Dublin United Ordinary have 
nominally risen 16s. and the Preference 6s., but the prices, in the 
Official List have been wrong for weeks past. Even London 
United Preference are 5s. up, at 84, and the Debenture improved a 
point to 944. But British Electric Traction Preference are è 
lower. New Calcutta Trams put on 44, restoring them to the same 
price as that prevailing before last week's decline, and Hastings 
and District Preference hardened to 4d. Just previqusly the price 
was no betterthan 4. It is said that the Hastings Corporation has 
granted permission for the trams to run on Sundays,so that if 
there are any strict Sabbatarians amongst the holdera of these 
tramway shares, they must regard the improvement in their pro- 
perty with contradictory feelings. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | ol Business done 
| osing Closing Rise + 
— NAMB, or Dividends for the last Quotations Quotations ul oat ented or 
D ia four years. July 24th. July Blst. 110%. Pall 
Arno ыр | 1904. | 1906. 7 " азор Болен, А 
25,000 | Amason Telegraph Oo. shares, Nos. 1 to 25,000 10 Nil Nil - sx "Р + 
155.800 Do. do. 6 % Debs., Nos. 1 to 1,950 Red. 100 Nil Б 9% ЕЛ — 83 d 2x 48 
102,000 | Anglo-American Telegraph .. .. .. «. | Stock | 60/6 | 61s. | 2 54% 65 — 67 xd 65 i - 
8,148,900 Do. do. do. 833 Pref. ee ee Stock 6 % 6 % . 6 96 111 —112 xd 1123 r eo 
8,148,700 Do. do. do. 0 ee Stock 1/- 28. il à?6 213— 218 xd 22 211i oe 
50,000 Portuguese Tel., 6% Mort. Deb. Stock Red. | 100 > oe "^ 101 —103 x 
44,000 i Nos. 1 to 44,000 6 6 ig 8 8 X Tu— 74 xd Р 
1,002,956; | Comm Cable Sting. 600 year 4 % Deb. ЁК. Red. Stock | 4 4 4 4 974— 994 991 UR 
16,000 Cuba Telegraph ee ee ee ee эе ee 10 64 10 5 9 °.» 
6,000 Do. sh 10% Pret. ee ee ee se 0 e А y 0 Ф 17 — 18 e eo ee 
12,981 Direct Spani Telegraph, Г) ee ee ee . ee . 
6,008 Do. do. 10 95 Oum. Pret. ee б 10 10 10 10 81— 91 T + 1 
80,000 Do. do. 4$ % Debs. is a 60 4 43 4 4 98 — 161 > 
88,500 Direct W. Indi Cab! unc Reg. Deb., 101,900, R. 100 УД 44 440% 95 101 з "i 
y . e, (T) x ind ! ec ee 
4,000,000 | Eastern Telegraph, Ord Ord Bock .. | Btook 1 7 7 7 Ө 142 —145 xd | 143 p 
2,000,000 84 % Pref. Btook e. >. | 100 849% | 84 84 84 83 — 91 904 R9: 
1,848,772 Do. 4% Mort. Deb. Stock Бей... | Stock | 4 4 4 4 107 —109 ja ds 
800,000 | Eastern Extension, Austral China Tele. 10 7 7 7 7 14 — 144 143 145; oe 
362,400 Do. 4 96 Deb. Btock eo eo ee Stook 4 4 4 4 106 —1C8 ee .. . 
800,000 | East & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1900 | 100 4 4 4 4 100 —102 m id 26 
200,0001 . 4 % Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4 4 4 4 % 100 —102 oe ee ee 
180,887 | Globe Telegraph and Truss 10 |£8 53 Б? 59%, 104— 11 11 104 T 
180,887 Do. do. © Pref. а vs 10 6 $ 6 6 6 96 l4g— 14 14h T 
160,000 | Great oo pee or xt M 10 194 15 94 24% 88 — 40 39 BRR -1 
Bermudas st Mort. - ( "T 
87,900 Debs be. within Ме Nos. 1 lle 1,300, fort. | 100 | 44% | 4% | 4% | 4% 994— 1013 ю} 
17,000 Корган Тое ~~ 8 95 10% 10 18 13 6K — 60 6t à 593 +4 
961,197 | Marconi's Wireless — В "ie FU . 1 Nil Nil Nil Nil н 1 20J- "m 
72,680 | Monte Video Telephone Co. А és ee 1 da 8 96 4 96 ss $— 1 - ss 8 
Jö ае ЕРЕ as, TAL A EAE Eee dodi 
Do. 2 f. Stoxx : .. | 100 43 5 5 5 107 —10) xd tul 1073 Dx 
15,000 Do. do. 6 95 Cum. Ist Pref. .. M 10 6 6 6 6 11 — 13 xd vos "T m 
15000 | Do. do. 69 Cum. 9nd Pref. .. 10 6 6 6 6 10 — ха | .. a te 
260,000 Do. do. 5 % Non-cum. 8га P., 1 to 260,000 5 6 5 5 b 51— 55 xd 5 ЖА E 
2,000,000 | Do. do. 89% Deb. Stock Red. Stock | 85 8% | 84 83 97 — 99 98 +з 
1,680,508 | Do. do. 49% Deb. Stock Red. 100 | 4% | «43 4 4 4 102 —104 14 | 193 | 
179,818 | Oriental Telep. and Hleo. 1 to 171,504, fully paid 1 6 64 64 74% lía— lya i es T 
80,000 Do. do. do. 6% Cum. Prei. 1 | 6 6 6 6% pis $ 5 ы 
100,000 Do. до. rel a 4% Rea. Deb. Stock 10 „% „% 4 lt % 2 -B Г i. | 
100,000 Pacifico European e. 09 Qar., Debs. $ — “ ee ee 
11,8800 | Reuter's pique 8 5 2 6 д b & 5 "— 72 7À : š. 
60,000 | Telephone Co. of Egypt, & % Deb. Rea. e 100 ME E sa 44 100 —103 = EN 
8,901 | Submarine Cables Trust e. we Cert. 6 6 6% | 6 127 —130 1294 ss 
70,000 | United River Plate T hone ` eM АА ex b 1 8 8 96 8 ie 7 T. + 1 
40,008 Do. 545 Prof., Nos. 1 $o 40,000 6 6 «4 5 ee 5 96 F. — eo ee ee 
119,947 Do. do. 5 Debs. .. »* s .. | Stock | 5 b b 5 96 MH 111 РЕ +4 
15,000: West African Tel h, Shares ee ee ae 10 2 4 «45 4% — 10 ee ee 
80,088 | W. Coast of 1 to 80,900 & 58,001 to Sá Nil Nil il Nil — d E as s 
150,000 Do. 46 Doba., Io 1.500 guar. by Dras. Sab. ‚| 100 4 4 4 4 La 100 — 103 is +1 
997,908 | Western Te h, L4d., Nos. 1 to 907,980 is 10 3 1 17 b 144 — 142 143 14% ‘ai 
лоо Do. " 6 bs. nd series, 1906 | 100 6 b b 5% „—.. t- 
=m Do do. 4 à .. | 100 4 4 4 4% 103 —1(6 104) | 1082 | +! 
West India and Panama Te B x o]. 10 Nil N Nil К: i— 4 а 
34,908 Do. ‚ 6% Cum. Ist t. - өө 10 q A 74 6700 5 9 6 — 7 vd 
4,009 Do. do. 6 . $nd Pref. vs 94 10 Ni Nil i Nil 5a 44— 53 e 
80,0088 | Do. do. b Debs., Nos. 1 to 1,800 oe | 100 % 6 96 99 —102 99 —102 | . 0 [EJ 


a 
з 
a 
r 
= 


Including arrears. 
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170,000 , Apo маш Трапе, 00006 0 күү СҮ ee H х | aa | в P | ie 6}3— Th 61.— 70; | 1% 655 
288.000 Permanent, 6 % Deb. Stock, 1888 | 100 se 6% 6 6% | 188 —141 зн —141 i 
985,100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. | 100 "ETIN % 5 » 162 —104 102 —101 0004 | 3. = 
exem | Бара тыы шй om | 1| 5 рю %% „ ES (0 р: 
88,000 British ашыш, E 9,001 to 46,0000 5 ku wa 1% 1% Ri ша 5,3) X 
0,000 0. Oum. Pref.. ee ee 1 — = ee . 
20,008 De "vs z^ " 6 Cum, Pret. ee ee - Nil Nil : о б % : — т l — xd | «d ee ee 
S TC a екы ы шн ш шк | a 
200,000 | Do. 65% Pref. Ord. Stock <... | 100 SE. 5 $ 5% | 107 —110 107 —110 .- M 8 
115,600 Do. 5 % Cum. Perp. Pref. Btock кә ee | 100 ze 6 5 6% 105 —108 105 —108 106} е ; 
900,400 | Ро. 15% Mort. Debs., 1 to 6,0. 40 n ч 925 9% 103 —105 103 —105 | .. E 
220,000 | Do. Vancouver Power Debs., 1 to 2,200 0 |. [а 4% | 4% 10 1%, 101 105 | * i 
161,481 | Do. do. . Pref. .. .. 10 | 6 $ 6 6 64$| 8 1— : fi 9 n mue 
1.415, Do. do. 858 ‚ Deb. Sto 5 b 5 5 4 109 —113 109 —112 | ni | 11 | -$ 
410,178 | Do. do. Deb. Stock Red. | 100 » aa @ 44% | 89 — 92 8) — 92 Ка i: " 
100,000 о, е ee . е • 
219,000 | British Thomson-Houston 44 96 1st Мон, Debs. .. | 100 5 4 44% 44% — — V s © 
ЕМЕ һава борс 
66,000 |{Browett, Lindley & Oo., Or ail. Ii n Ni | мй . — m i e : 
60,000 | Б? и % Cum. Prei. 41 Ni | Nil | Nil .. | MJ tol 1197 А » zx Wu 
106.731 | Brush Electrical Engineering, Ord., 1 to 106,781 .. | 9 Ni | Ni | Nil | 239 i— s ay : 
LE. a e teo Bi 2 Miu ss Ss i li 
126.0001 Do. Perp. Ind Deb. Stock | Stock 4 d Hi 1% 82 — 84 B2 — 44 BM | i 
100,000 | Buenos Ayres & ® O, 1 to gg he ae “is 5 v. B 4% 8 8] — ЗА 81— 34 A ^ | - 
40,000 Do. " A" 6% Cum. Pref., 1 to 40,000 | Б de d 6% 6% | 6% 4 55 1 — 5s m : 
217.780 De Ex De Be do VL. oos M E" % н 5 4 101 — 100 „„ 
190,000 Do. 64 2nd Deb. Stock — ..  ..| 100 1 154 5 54 | 101—104 1002—15 | - үз | +1 
106,000 Calcutta Trams., 1 to 106,000 . es " 6 ei 6% 8 8% 8— 8) 8 — HÀ | By, 94 “% 
82,610 Do. 105,001 to 187,610 ee e 6 oe es 8 % 10— 81 72— 5i | Tm | vn | + "д 
860,000 Do. 9% 1st Deb. Stock =<.  .. | 100 . 411 4; 44% | 10) —104 109—106 |. „ ed 
85.000 Callender's able C otion i 5 |1 ui 124 15% 104 — 11) 104— n 1041) io | .. 
40,000 ө е е е - 5 n ed ee oe 
800,000 Do. до. 43% Ist Mort. Deb. Stock Red. | Stock x: 430 43 44% | 18 —110 108 —110 кү | ш и: 
«91,229 Cape E. Trams., 1 to 299 ә ee es ee es 16 p^ 10 5 % $ 34— є Ya— H ee ee oe 
450,000 Kellner Alkali, 1 to 450,000 . 1 a 144]|453]!695 | L&—1 bp- d | P n 
: do. 44 % 1st Mort, Deb. Stock | 100 ч ng m 4 —102 93100 уз —2 
1,989,608 | Central London Railway, Ord. Stock we ee | Stock | 4 4 4 4 Bb — 6з B5 — 87 aby | 6 | —1 
— Do. A. Dd ^ “ao . Stock 17 | 44 17 | 4 E 
e L] е ee ee — į ==» . c 
480 Сну and London Railway .. Stock 2 1 42 — 44 45 — 47 46 аз | +8 
— Crompton & Oo., Nos. 1 to 85,000 EN 5 21 ? Hn lib ІН lj- 2 А m 
мехон { о £100, and Bal to 11,000 of A50 12 . 6 16% | 59% | 59% 9 97 — | +1 


* A 1 ths. all shares 
period o nine mon Geog rere кы Exchange. q prom Manoberter m Manchester hare List are fully paid. 5 Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued) 

_ ELECTRICAL ‘RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —f continued). 


| | iness | done | Rise + 
— | Btock Dividends for the | Closing | Closing | Bus 
ME, or | notations uotations week ended or 
Issue. NAME Share. last four years. чо 24th. p 8156. July 3186, 1906. | Fan 
t 1902, 1908. 1904. 1906. EUM Lowest. 
260,000 | Dick, Kerr & Co., 1 to 260,000 .. .. .. .. 1 à „5 |10% HH— На ie Eb i s 
805,000 Do. do, 6 % Cum. Pret., 1 to 805,000 1 - 6 Y 6 96 5 lé lj 15 1 26/3 rà 
294,150 Do. do. 44% Deb. Stock ..  .. ..| 100 X 4496 | 44% 44% | 103 —106 103 —106 (554 € 32^ 9-07 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 бе 54% 6 % 6 96 181— 14? 14}— 15bxd| .. e$ ^ 
59,987 Do 6 % Pref. between 1 and 60,000 10 " 6 96 6 % 6 % 14 — 15 14 — 15 xd xe m oo 
B00,000 Do. 84 oy „ A” Debs. í 100 F- BA% 34% 82% 95 —100 96 — 98 * | ё» — ў 
800,000 Do. BÀ 9% “ B” Deb. Stock. 100 8195 | 34%, BAX 95 — 100 95 — 97 | —1 
99,261 | Edison & Swan Utd., “А” shrs., £8 pd., 1 to 99, 961 6 Nil Nil 54968 . li— 18 ^a Ly 23 4 „ + А 
17,189 Do. “A” shares, 01—017,189 E 5 Nil Nil 24968 — 25— 3 — B .. ee e? 
544.0231 Do. 496 Deb. Stock Red. 100 4% 4% % 4% 85 — 87 B5 — BT z ds ee 
100,00 | Do. 5 96 апа Deb. Stock Prov. Certs. all pd. | 100 5 96 5% 5 % 5 A 90 — 95 90 — 95 | ose .. e 
112,100 | Electric Construction 1 to 119,100 .. 2 6% 4% Nil Nil — 0 B— B 
81,890 Do. do, 1% Cum. Pref. 1 to 81,990 2 7 96 7% % 7 2— 2$ 1l;— 23 xd | . 
200,000 Do. do. 4 % Perp. 181 Mort. Deb. 8k. | Stock | 4% | 4% | 4% | 4% 86 — 8) xd 86 — 89 . 
25,000 General Electric Co. (1900), 5 % Cum. Pref. * 10 b 96 5 5 % 9 — 9i y— 93 | 
200,000 Do, do 4% Mort. Deb. .. | Stock 4% 4% 4% 4% 93 — 97 93 — 97 INE tt 
78,000 | Gt. N. & City Rail Pref. Ord. (A 4 9 6 1 to 78,000 10 * 8 % 4% 4% 81— 3j t1— BF | 73/9 71/104 
96,000 | Greenwood & Batley 1 % Cum. Pref. - 10 1% 7% 1% 104— 103 10 — 11 EET .. 
80,000 Do. do. 65% Mort. Debs. L ta 100 T 5 % 5 96 5 9, 101 —102 101 —102 | 
200,000 | Henley's (W. Т.), Telegraph W EN Ord. .. zs 5 20 % 15 % |159 15% 12 — 13 12 — 18 | 123 
200,000 Do, do &% Pref. . b 55 43% 196 44%, 51— 53 bj— 53 Mu te 7 
41,978 | Do. do. 4 Mort. Deb. Stock | Stock 44% 44% 4196 44% 107 —103 107 —109 | 108) | 107 T 
108,022 | Do. do. Scrip. All paid X" T "a Y s "s d 107 109 107 —109 | 2 “+ | .. 
50,000 India-Rubber, Gutta-Percha & Т elegraph Works. 10 10 95 10% 5 96 10% 17 — 18 17 — 18 178 
87,500 |Liverpool Overhead Railway, Ord. .. * 10 14% 12% 13% Nil 1— 1; l- 14 | .. $ 
10,000 Do do. Pref. £10 paid T 10 5 96 5 96 5 96 5 96 i— 6 44— 6$ | wes E 
600,070 | London United Trams (1901), 1 to 50,007 ..  .. 10 T 8% | 6% | 8% 1— 2 8 — 8% 8i і 
899,980 | Do. do, 60,008 to 100,000 (£6 paid) - 10 T 8 96 6 % 8 96 Jaca. 2.8 MEC .. ы 
125,000 Do. do. 5 Cum. Pref., 1 to 125,000 .. 10 - b 96 5 % b 96 SB == A B= ST 50 8 + i 
1,831,000 Do. do, 4% Ist Mort. De sb. Stock РАР 100 Je 4% 4% 4% 92 — 95 93 — 96 | 993 | ЭЗ +1 
814,016 | Metropolitan Electric Trams, ooa. e - 1 Nil Nil Nil 8% — 41 — 1 | 26 | .. .. 
500,000 Do, 5 & Cum. Pre ** 5.2 1 D 96 5 % 5 % 5 96 1 — ) 1— |; 16/103 16/6 | ae 
850,000 Do. 44 O; ; Deb. е5 Red. 100 $a де 44% 44% 100 —102 100 —102 ье — | 
20,000 | Peebles (B.) & Co. 6 % Cum. P ref., 20,001 to 40,000 5 «3 ^ 6 9*6 6 96 4i— 58 4i— 58 100. | 97/6 | .. 
24,500 | Potteries E. 'Trc., 20,001 to 40,000 & 50,001 to 54,500 10 is 5 96 5 96 4% 62— Ti 61— 74 ec T “+ 
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RAIL CORRUGATION: A REVIEW. §- 


(Concluded from paqe 157. 


It is, perhaps, particularly important to note that Fell, 
Angerer, Ayton and Panton remark the presence of corru- 
gations on rails laid on bridges or elevated structures, Mr. 
Ayton stating, evidently with knowledge of the facts, that 
they occur on steam railway bridges, and tbat on the other 
hand, Mr. Kaye Butterworth, gencral manager N.E. Railway, 
says that no corrugations bave been found on the electrified 
parts of his lines, which are constructed exactly like steam 
lines and are on the surface. Then the fact noted by the 
Electrician that the Metropolitan District rails are beginning 
to roar is obvious to everyone who travels over the busiest 
parts of those lines, although we do not think that they are 


confined to the stations, and may not be attributable to 


braking, as suggerted by the writer of the note. Perhaps 
there is some degree of likeness between the latter lines and 
the elevated lines, some common tendency to resonance, 
which, when isolated, may help towards the solution of the 
whole problem. 

Meanwhile, we suggest that the committee appointed some 
years ago by the Municipal Tramways Association should 
inquire whether anchoring at several points in the 
length of a rail, or joint welding, gives immunity, and 
whether corrugations are found on the straight parts of 
single lines over which cars run in both directions. We 
should expect, too, that where slipper brakes—or at least 
metallic slipper brakes—are used constantly, there will be no 
corrugations, not because they tend to be ground out, but 
because they do not tend to appear. That will follow, if 
it is the fact that alternate sliding and rolling of the wheels 
causes them on lines where wheel-brakes are used solely or 
chiefly, but it would be a most difficult point to determine, 
and probably could be ascertained only by ceasing to ure 


- slipper brakes for several years, or in an approximate and 


uncertain way by making careful records of rail wear. 

We may now proceed to consider the differences between 
railway and tramway rolling-stock which might produce 
waves on the rails of the latter. 

Mr. J. E. Stead says (Light Railway and Tramway 
Journal, 1903) that he has no experience of corrugation 
except on electric lines, and that the cases brought to his 
notice occurred where the speeds were fairly great and 
constant, and, he adds,“ it does not occur where trams go 
slower," and would not appear if speeds were not uniform. 

His hypothesis is that the phenomenon is the result of 
car-wheels running at constant speed jumping at the rail- 
joints and touching the rails again at some definite distance 
away, the evil growing until a train of depressions is formed. 
Striking evidence in support of this view comes from Mr. 
Arnall, Birmingham city engineer (Zlecírician, February 
16th, 1906), who shows how constancy in the conditions of 
construction and the speed of cars has produced persistent 
corrugations on the rails of that portion of a cable tramway 
upon which the speed of-the cars was in excess of a certain 
limit. 

In that case the speed is much more nearly constant than 
is ever found on electric tramways, and the cars differ not 
at all, but it is noteworthy that, although the lines have 
been in service 18 years, there has been but one very recent 
and very faint instance of corrugation on that part of the 
route where the cable runs only 2 miles per hour slower than 
on that part which is always in trouble. ne tat: cc det tee 

Clearly the electric car as such has no monopoly in 
causing this disease ; and except for some evidence which 

as not yet been called, we should feel inclined to say at 
once that corrugations are not brought into existence by 
reason of the electrical equipment or the drive. 

First, we should like to know whether the Edinburgh and 
London cable tramways have afforded any evidence similar to 
that obtained from the Birmingham line. We have onr- 
selves observed signs of corrugation on the Edinburgh track, 
but we have no precise information as to the conditions 
under which it was produced, Next, we want to know most 
keenly if corrugations were or were not observed on any 
parts of the old steam lines, Mr. Fell says yes, but every- 
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one else seems to take the contrary for granted. If they 
were at all common on straight rails we could exonerate the 
electric car, but if they were not, it might only mean that 
the speeds were not high enough, or that the engines and 
cars were of such widely different natures that each 
neutralised any vibrations set up by the other. The 
Birmingham example shows excellently how much the speed 
may be concerned. 

If this last hypothesis is sound, it is at least curious that 
corrugations have not been noticed (we suppose that they 
have not) on those sections of steam railways where the speed 
of the ruling traffic is constant, as, for instance, on branch 
lines served by trains of uniform size, and constructed with 
rails having low joints cast off from the main lines, or on the 
Metropolitan and District Railways when they were steam 
driven. The greater wheel burden of the locomotives ought 
not to be such a disturbing factor as to cancel the waves made 
by the coaches. As a general thing, however, steam lines 
ought not to suffer, as train speeds and weights are so 
extremely diverse ; while those electric lines which run more 
than one type of car ought to be affected less than others on 
which the type is invariable. 

Possibly the best proof of this theory will be found on the 
up-line of a double track on hills which are not во steep as 
to prevent cars running at fairly high speeds. If cars and 
equipments are identical, speed will be as nearly constant as 
can be expected under any practical conditions, and corru- 
gation ought to occur in time. 

The Arnall theory involves corrugations over the entire 
length of the rail, for the cause is independent of the rail, 
and does not trouble about the rail joints; but against this 
theory there is some evidence that the wheels are set dancing 
by the blow of the low or wide joint, and that the resulting 
waves die ont gradually, not reaching the end of the rail, 
although we imagine that finally they might extend from 
end to end. This action would be exaggerated, and may 
even depend on constancy of speed and similarity in design 
of cars. At least we can say positively that corrugations 
by no means necessarily follow low joints, even though the 
track is thoroughly water-logged for some distance on either 
side of them. | 

Most people are agreed that flat curves over which 
cars run quickly are attacked first, and that the 
outer rail announces the fact before the inner, and 
the questions which present themselves are whether 
corrugations on curves and straight lines are of the same 
nature, and whether they are produced in the same way. 
There is no definite written evidence for or against the first, 
but we take it that any marked difference would have been 
mentioned before now. As to the second, we incline to think 
that not everyone who is satisfied as to the cause of waves 
on curves cares to attribute to it the waves found on the 
straight. 

It is obvious enough that when two rigidly connected 
wheels of the same diameter are driven round a curve there 
must be something of the nature of what Mr. Arnall calls 
torsional vibration, which will affect the rails at some point 
of speed, but it is not equally clear, unless we accept Mr. 
Panton's ideas, what produces corrugation on straight rails. 
He writes in the Liyht Railway and Tramway Journal 
for May to demonstrate that the origin of the evil is the 
single gear drive of the standard electric car and of all elec- 
tric trains since the Central London Railway and the Liver- 
pool Overhead Railway gave up the gearless motors, and the 
burden of his tale is that corrugations came to the rails on 
the curves of the latter with the change. The supposition 
is that the axles are driven on the skew by reason of the gear 
being at one end of them only, play in axle-boxes and horn- 
plates permitting, and that this action forces the wheel 
flanges against the guard-rail or the lip of the groove. 

In consequence of this the backs of the flanges are worn, 
and when speed is attained, the flanges will strike the check 
intermittently, making the axles oscillate, and causing that 
intermittent flattening which is called corrugation. That is 
Mr. Panton’s explanation, and considered by itself, it sounds 
plausible. Logically enough, he is going to prevent the evil 
by driving from both ends of each axle, so returning as 
nearly as possible to the old conditions of equally distributed 
drive under which no corrugations arose. 

The American elevated railways are much like our only 


example, and the drive is single-ended, so the chances are 
that any particular phenomenon will be common to both, and 
the origin the same. As we have seen already, corrugations 
do trouble them, and it will be usefal to know whether they 
occur only where there are check rails against which the 
flanges can grind. 

It occurs to us to point out that the running conditions on 
the Liverpool Overhead Railway were altered somewhat 
when the motors were changed. Were not the acceleration, 
the maximum speed, and the severity of braking increased, 
and might not these alterations affect the matter directly 
or indirectly ? For instance, as an example of indirect 
action, we suggest, quite at random, that the speeds round 
curves are now nearer the critical speed for vibration than 
before, and it may be just a coincidence that the speed which 
the trains or cars attain when the motors are put in 
parallel, is the speed at which critical vibration would occur, 
whether the carriages were driven by single or double gears. 
Mr. Panton thinks that the driving force of the motors in 
parallel is required before corrugation can be produced on 
curves. If it can be proved that the same effect is seen on 
the rails of curves round which cars coast, his theory is 
demolished. 

Many of us have noticed that the diagonal flanges of single- 
geared car wheels often, but not always, wear as Mr. Panton 
describes, and it is probable that this happens when the route 
over which the car generally runs is full of curves, but we 
find it hard at present to accept both the Arnall and the 
Panton theories, for they seem to be independent when 
applied to straight rails. Panton's requires a single-gear 
drive, Arnall's requires no axle drive at all. One makes 
flange action a necessity, while the other does not ask that 
there should be any flanges. 

If flange action causes corrugation on the straight, the lips 
of the rails must show it, and no evidence of that has come 
our way. 

Perhaps the strongest objection to the Panton theory lies 
in Mr. Butterworth’s statement quoted above. The N.E. 
drive is single-ended, and there is as much opportunity 
for flange action at curves, yet there are no corrugations. 
The C.L. Railway has been converted to the same drive for 
long enough to give some idea whether the Liverpool 
experience is going to be duplicated. If it is not, the 
Panton theory will receive a serious set-back, and we shall 
be pointed in the direction of the Angerer theory, which 
finds the vibration of the whole elevated structure sufficient 
to account for corrugation, but we are headed off again by 
the awkward questions, Why did these vibrations produce no 
effect on the rails of the Liverpool Overhead Railway during 
the many years of service prior to the introduction of gearing 
and accelerated service ? and, Why are they not now affected 
on straight runs ? 

How, then, does the braking theory fit? But ill, for it, 
too, wants neither flanges nor checks, and its effects, there- 
fore, should be demonstrated upon the rails at and near the 
stations of the Liverpool Elevated. According to Mr. 
Panton, “ corrugations are only found on electric railways 
where check-rails are supplied on super-elevated curves.“ 
Something authoritative from the Metropolitan and District 
Railways is much needed, and they should be able to com- 
pare the action of steam and electric trains with great 
advantage to the rest of the world. 

Mr. F. T. Aman contributes yet another theory to the 
Tramway and Railway Word for July, 1906, based on 
micro-photographic studies of Liverpool tram-rails. The 
article should be read as it stands, but the conclusion is as 
follows :—'* A current of electricity flows along the lines of 
least resistance, and the presence of any undue accumulation 


of either ingredient [pearlite and ferrite] of the metal must 


interfere with the uniform conductivity at that particular 
part of the rail, and when a wheel through which the 
current is passing comes in contact with a surface segrega- 
tion local heating is set up, and any consequent softening, 
however inappreciable, would form the nucleus of a hollow 
which would soon be hammered into considerable pro- 
portions." 

It is not a theory for which we can discover any fondness, 
as it does not satisfy the general conditions, but there may 
be light in it for all that. | 

Undoubtedly & small international travelling commission 
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is the proper instrament to use for the determination of this 
important matter. As things are at present, it is most 
dificult to estimate correctly the value of any evidence, 
simply because every observer ів a law unto himself, and is 
his own check in a great measure. Moreover, the attack in 
general of individual observers is not wide enough, and is 
carried out too often with a preconception of the result. A 
Commission would put its facts, wherever obtained, through 
the same sieve, whereas scattered observers use the sieves 
which are at hand, and the chances are that they vary in 
mesh and in condition. 

We have said enough in the course of this review (in 
which we have tried to be as little critical as possible) to 
expose the varied aspects of the case, and because of the very 
serious and universal’ nature of the trouble, we express the 
hope that an organised attempt will be made without delay, 
and without worrying too much about the cost, which will 
be insignificant in comparison to the growing expense of 
living in the impotence of ignorance, to put the knowledge 
of the way to prevent corrugation into the hands of every 
tramway in the world. 

The range of such an inquiry must be very wide, and the 
time required for the investigation of cases and for the 
assimilation of results will be long, but a conclusive report 
would be worth it all. 


REVIEWS. 


Steam Turbine Engineering. By T. STEVENS and H. M. 
HOBART. London and New York: Whittaker & Co. 
1906. Price 218. net. 


For an inspiration, the authors of this volume have acted 
in the spirit of the insect, a study of whose habits was com- 
mended to а certain sluggard. Laborious compilation, com- 
bined with systematic arrangement, such as marks this work, 
have their parallel in the well-ordered method of the com- 
mended ant. As a granary of facts marshalled in compart- 
mente, and equipped with a good index to facilitate reference, 
the present volume vindicates the claim of its authors to 
deal with a field not before covered. For an introduction, 
we may attempt to explain what the book is not. It is not 
a mere compilation of patent abstracts. Neither is it the 
treatise of the designer full of strange formulae and modern 
entropy diagrams. Nor does it go to the other extreme and 
attain to the merits of a handy volume to be read and 

i by the leading stoker whom a paternal (or is it 
grandmotherly ?) Admiralty proposes to place on the foot- 
plates of million-pound battleships as engine-room watch 
keepers. 

Having, by a process of elimination, tried to describe 
what the book is not, it remains to the reviewer to try to 
indicate what its 800 pages and 510 illustrations are devoted 
to. Itis an attempt to deal with the question from the 
point of view of the purchaser and user. Therefore, it is 
not merely confined to questions of steam consumption, but 
also to first cost and to maintenance. To aid the prospective 
purchaser, and prospective or present user to whom the book 
is equally, if not more, useful, comparisons are furnished 
between steam turbines and reciprocating steam engines. 
Information has, therefore, been collected from turbine and 
reciprocating engine makers, while the proceedings of seven 
societies have been indented upon. Much information has 
also been culled (in each case with due acknowledgment) 
from the pages of the ELECTRICAL REVIEW, and also from 
the pages of our leading contemporaries, British, American 
and German. 

The atmosphere of commercialism confronts us in the 
first or introductory chapter. The way to the purchaser's 
order department being through an appeal to his pocket, 
prices are given with a discussion as to the respective capital 
outlays on reciprocating and turbine sets varying in size 
from 65 kw. to 1,500 KW., and including the estimate 

for a 90, 000-Kkw. turbine plant, suggested when the Adminis- 

trative County of London (&c.) Co.’s Power Bill was before 

Parliament last year. The relative capital cost of condensing 


equipments receives very interesting treatment. For 
instance, taking the cost of laying down a plant to maintain 
a 26-in. vacuum as equalling 100, the cost of a 27-in. 
vacuum becomes 133, the cost of a 28-in. vacuum 160, and 
the cost of а 28}-in. vacuum 200. Peripheral speeds, 
pressures on bearings, numbers of vanes, and so forth, are 
given for machines of various outputs. 

The second chapter deals with nomenclature. The authors 
begin by urging the use of the kilogram-calorie in place of 
the B.TH.U. as more scientific, and express the hope “ that it 
will ultimately find its way into English technical literature, 
and, endowed with some satisfactory name, become the 
universal practical unit of energy." Our own view of this 
side issue is that it is not the name that debara its 
use, but the fact that many engineers who use metric 
measurements are apt to think in English units of measure- 
ment. For the rest, this chapter is replete with tables of 
equivalents of weicht, length, pressure, area and speed. 

Chapter III is devoted to the familiar De Laval turbine, 
and deals with efficiencies and consumptions at various per- 
centages of the rated outputs. The tables are lengthy and 
rather cumbersome. Chapter IV is the best compiled in 
the whole book. Part of this is perhaps due to the fact 
that more is known of the Parsons turbine than of any other 
pattern. Commencing with line drawings and photographs 
of one or two typical installations, we come to a very valu- 
able series of curves, which are mainly based on the 
admirable records of various installations given in Tables 
XXXVI and XXXVII. These curves show at a glance the 
effect on steain consumption at different loads of varying the 
steam pressure for turbines of different sizes, and the results 
of varyingthe vacuum and varying the superheat. In regard 
to the last named, fig. 120 will be specially valuable to 
engineers wishing to correct the steam consumptions 
obtained on test for variations in superheat above or below 
that specified. 

The fifth chapter, on Curtis turbines, is naturally shorter 
than its predecessor, although its descriptions of structural 
detail are every bit as lucid. Interesting curves are again 
given showing consumptions at various loads. Apparently 
the effects of varying superheat and vacuum have yet to be 
studied for this type. 

Succeeding chapters deal with the Rateau, Zoelly, Riedler- 
Stumpf, A.E.G., Hamilton-Holzwarth, Elektra and Union 
turbines. These chapters are mainly descriptive, informa- 
tion as to steam consumption and the factors which affect 
it being sparse. Were it not for the repute of some of their 
makers, the reviewer would be tempted to compare them 
with certain chapters in 80 and 90-year-old books on the 
Steam engine, where illustrations and descriptions of experi- 
mental engines are the only inemorials left to the ingenuity 
of their inventors. Engineering science now stands in a 
different category, so that the comparison would scarcely be 
a fair one. 

Chapter XIII is devoted to “a recapitulation of the pro- 
perties of steam," the properties being expressed in English 
and metric units. Chapter XIV, on the calorific value of 
fuels, seems to be the only one out of place and harmony 
with its neighbours. 

Chapters XV and XVI are worth very careful study. 
Four representative firms of engine builders, designated as 
A, B, € and D, furnished particulars of the guaranteed 
steam consumptions of their piston engines. Reducing the 
various tests of representative piston engines and turbines to 
the standard conditions of a pressure of 13 kilogrammes per 
square centimetre, 50? C. superheat, and a 26-in. vacuum 
(or 86:6 per cent. of a barometer standing at 30 in.), the 
consumptions are given for full, half and quarter load. At 
full and half-load, according to the authors' curves, piston 
engines have the advantage up to 3,000 kW., while at 
quarter-load the advantage lies with the reciprocating engine 
all through the curve which runs to 5,200 kw. Other 
curves show how these comparative results are modified with 
28 in. vacuum and other steam pressures. We believe that 
this valuable chapter will give an answer once for all to 
the vexed question of consumptions under different con- 
ditions. We hope that, before interested disputants compare 
unlike engines under unlike circumstances, they will peruse 
these pages. Such a perusal, although it may detract from 
the attractive vigour of controversy, will save much time. 
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The remaining chapters are mainly encyclopadic. We 
find in them practically a census of everything соп- 
nected with turbines, from details of condensers and 
tabulated descriptions of stations down to tabulated 
accounts of the equipment of turbine-driven vessels and a 
complete bibliography of turbine matters. The illustra- 
tions throughout the book, both line and half-tone, are 
beyond reproach. It is hardly necessary to add that we have 
formed a most favourable opinion of this excellent work. 


* 


LIGHT—COLOUR-VALUE. 


— 


THERE have been many discussions lately in the technical 
Press and elsewhere on the subject of light, the relative 
. value of gas and electricity, the proposed standardisation of 
electric lamps, &c., and I have been much struck by the 
absence of any exactness or definiteness as to what light 
should be. In nearly all these discussions the value of light 
is regarded on the basis of the quantity or intensity only of 
the light given by each illuminant, the quality beiug always 
ignored or dealt with in quite a cursory manner. 
The efficiency of electric incandescent lamps, open,“ 
* enclosed " and “ Нате” arc lamps, Nernst and mercury 
vapour lamps are all discussed in similarly unsatisfactory 
style. 

Surely it is possible to determine what is useful light, and 
to obtain an authoritative dictum as to what is best suited 
for the human eye. 

It is commonly stated that what we want is white light, 
and each lamp merchant claims to have produced a 
counterfeit of or improvement on the sun. White light is, 
of course, a compound, and what we want is an authoritative 
decision as to which primary colour or combination of 
primary colours is required for human use. I was sur- 
prised to hear Mr. Swinburne say at the Electrical 
Exhibition that probably the best quality of light for home 
use would be obtained from numerous coal fires dotted about 
our rooms, but that it would be the most costly. Well, the 
best generally is the most costly, and the practical man was 
created especially for the purpose of finding the nearest 
approach to the desirable at a practicable price. It is no use 
saying that you can get larger quantities of green or blue or 
yellow light at a cheaper price, though, of course, if you get 
enough bad light, it will serve after a fashion, as there will 
be enough red light contained therein to enable you to see ; 
and, in my opinion, it is the use of glaring lights of 
improper colour that occasionally punishes the eyes so by 
reason of the fierce reflection from all white surfaces, and makes 
one wish for two or three tallow candles for a treat. There- 
fore, neither quantity nor quality must be neglected when 
comparing values. 

I say I was surprised to hear Mr. Swinburne say that 
light ought to be red. I always thought во, but did not 
think it was scientifically settled that way. I was surprised 
again when he discussed the mercury lamp, and said that as it 
was so deficient in red rays, it was very restful to the eyes. 
This, I think, can only be true in a certain sense. If you 
give up trying to work or read by it, of course it is 
restful, but you can do this to still better effect, probably, in 
total darkness. 

In regard to the useful life of incandescent electric 
lamps, it is often stated to be best to over-run them, getting 
a largely increased quantity of light for a shorter life, and 
recent tests show that (on a quantitative basis only) this 
will pay when lamps are over-volted to an extent that 
will correspond with a consumption of power of 1:5 
watts per candle-power. All this J fervently dis- 
believe. The ligut is much too “ white," £e., deficient 
in red rays, approaching the colour of the “ highly 


efficient“ open arc lamp, and suitable only for open-air - 


treatment and for decorative purposes. The matter then 
resolves itself mainly, I believe, into а determination of the 
correct degree of incandescence permissible, and it would 
appear that nearly all materials are capable of being raised 
to such a temperature that the emitted light is useless for 
lighting purposes. If you hustle sufficient gas through а 
burner by compression you can get enough light from a 
“ Welsbach ” to frighten the most hardened electrician. 


Whether the extra cost of gas and mantles is“ worth the 
candle” is what I want to know. My belief is that the 
effect is precisely the same as the over-volted incandescent 
electric lamp and some arc lamps, the light being decorative 
but useless. 

Standardisation and comparison of lights then should start 
with a determination by spectrum analysis of the constitution 
of the light emitted by the incandescence of each material, 
and this I am confident would lead to the immediate 
rejection of many lights that are now in use to the detriment 
of our eyesight. Incidentally, I think we should arrive at a 
more satisfactory understanding of the relative values of 
electricity and gas. R. G. T. 


A NEW TYPE OP CONDENSER. 


WE recently inspected two condensing plants at the 
Electrical Works, Wallasey, Liverpool, which present some 
novel features of sufficient interest to put prominently before 
our readers. 

One condensing plant deals with 40,000 Ib. of steam per 
hour, while a smaller one condenses 15,000 lb. per hour. 
Both sets are quite new and bave been constructed and 
installed by the Hudson Economiser Co., Ltd., 30, Spring 
Gardens, Manchester, under the Hudsón-Holehouse patent. 

The principle is simply.as follows: The exhaust steam 
from the engine is led into one end of the condenser, which 
consists of a large wrought-iron chamber, cylindrical in 
shape, and divided inside by baffle plates into three separate 
portions. The steam, on entering the first chamber, which 
is of large volume, has its velocity impeded, and consequently 
all the oil, grease and other impurities fall to the bottom of 
the chamber and are led away to a small grease pump or 
settling tank. The steam then passes upwards and circulates 
round the next chamber. Into this chamber the feed-water 
is led by a separate pipe (the water meets the steam, and is 
raised up to the same temperature, while impurities present 
fall to the bottom of the chamber), while from this chamber 
to the feed pumps is a connecting pipe, which ensures a very 
high temperature of the feed water. 

After being purified, the steam passes to another chamber, 
where it meets a current of water entering in the opposite 
direction, and is condensed. 

A wing valve in the injection pipe is regulated by a float 
and levers, so that the water level in the condenser is kept 
constant. The whole of the water is taken away by a water 
pump from the bottom of the condenser chamber, while a 
dry-air pump takes away the air from the top. 

In the smaller set, the air and water pumps are of the 
vertical steam-driven type provided with a centre-weight 
governor driven by gearing, while in the larger set both 
pumps are of the horizontal type, the water pumps being of 
the plunger pattern, and the air-pumps of the ordinary type 
with valves at each end of the barrel. The water pumps dis- 
charge into cooling towers, and on being cooled the water is 
drawn up again by suction due to the vacuum into the con- 
denser, which process constantly recurs. By this means the 
water required for condensation is reduced to a minimum. 

A vacuum of 27°5 in. is steadily maintained under а 
variable load of traction and lighting. 

Under these conditions the feed water is kept at a tem- 
perature of 100° F., very free from grease and reduced from 
25 degrees to 12 degrees of hardness. 

The cooling towers are rather small, as they have not 
been enlarged to meet the requirements of the new con- 
densing plant: the results, however, are sufficiently good to 
show that this type of condenser is a distinct, advance 
on the ordinary jet or surface type, the more so, since to all 
intents and purposes it comprises a grease separator and a 
feed-water heater, and takes up less floor space than is 
required by other types. 

The condenser is particularly suitable for use in connection 
with steam turbines, as a high vacuum is maintained 
through great and sudden variations of load, and a very 
large volume of steam can be dealt with. 

That the condenser gives satisfaction, is shown by the 
fact that the larger set was ordered after an exhaustive trial 
of the smaller. 
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BOWELL’S ELECTRIC CLOCKS. 


Evecrnic clock systems, consisting of one master clock” arranged 
to close a circuit periodically (generally every half-minute or every 
minute) for the purpose of actuating any number of " indicating 
dials,” have been favourite problems for many years, and have met 
with more or less success, though they have not reached the stage 
of general adoption. 

To some extent, the failure of the publicto appreciate the advan- 
tages of electric clocks has been due to the fact that they have not 
been às silent in their action as is desirable, also reliability has not 
been a distinguishing feature of their working. Any attempts, 
therefore, which are made, on true mechanical principles, to ensure 
success, are well worthy of note. 

The а. B. Bowell system obtains, with the aid of extremely 
simple and well-designed mechanism, the advantages which one 


would naturally expect to follow upon the use of electro-magnetic 
apparatus in which the work to be done (at each half-minute) is 
spread over & comparatively long space of time. | 
Thissystem, which esses distinctly novel features, workssilently, 
although all the working parts are metal to metal, and it works (it 
is claimed) with a current sufficiently small to enable an ordinary 
wet Leclanché battery to give a thoroughly satisfactory life, and 
with a reasonably small variation in current during that life. Apart 
from this latter consideration, an important feature with this system 
is that the minimum working current may be greatly exceeded 
without giving rise to undue wear and tear of the mechanism and 
without producing noisy action. | 
Figs. 1 and 2 show the action of the Bowell system ; fig. 1 being 
a diagrammatic sketch of the receiver movement, and fig. 2 that of 
tbe transmitting contact in the master clock. In fig. 1 a rotary 
armature a is arranged in conjunction with a reciprocating armature 
b, these being arranged tandem in the field of the electro-magnet 
d, the armature a, when acted upon by the electro-magnet would 


Fic. 2. 


rotate not quite half a revolution, and the armature b, with its lever 
c, is therefore provided for the double purpose of completing the 
exact half revolution of a upon cessation of the master clock's 
signal, and of holding the parts normally in the position shown. 

The movement of armature а is conveyed to the clock hands by 
gearing. It will be noticed that there are no springs nor delicate 
adjustments, that no part is reciprocated except the armature ù and 
its lever; and that this lever, owing to the manner in which the 
two armatures assist each otber, never appreciably leaves contact 
from the surfaces upon which it acts, so that a silent action is 
always ensured. 

There is a very considerable torque upon the arbor of armature « 
even with a small current, and as this arbor is geared down in the 
ratio of 1: 60 to the minute hand's arbor, there is ample power 
available for the movement of the hands, &c., under all ordinary 
conditions. 

The master clock has its transmitting contact operated in a very 
simple and substantial manner, which, we believe, is distinctly novel 
and is decidedly good. Fig. 2 shows the escapement which has 
some of the teeth omitted from the scape wheel, this results in a 

long run for the purpose of allowing the cam c to operate the con- 


tact springs at the completion of each half minute. The ordinary 
run, or "drop," taken by the scape wheel after the finish of an 
impulse is kept as small as conveniently possible, because no useful 
result is obtained for it, but whether the drop is long or short, it 
does not affect the impulse either before it or following it. The 
contact arrangement is provided with additional contacts, as shown 
in the illustration. When the battery circuit is closed, these 
additional contacts cut out the non-inductive shunt; but as the shunt 
cannot fail to be connected the instant before the battery circuit is 
broken, this arrangement results in a perfectly sparklessaction. It is 
hardly necessary to add that the contact springs are in this way 
actuated by plenty of power by the cam c, so that the whole 
mechanism can, in common also with the receiving device, properly 
be described as containing nothing more delicate than the time- 
honoured “ grandfather clock.” 


THE VALUE OF THE REHEATER IN 
COMPOUND ENGINES. 


[COMMUNICATED.] 


Mr. E. а. HiürrLERs paper, read before the Institution of 
Mechanical Engineers in July of 1904, gave the results of 
very careful tests undertaken with a view to determining the 
efficiency of а 1,200-H.r. horizontal compound engine, and is 
worthy of comment and commendation. The special value of this 
exhaustive contribution lay in its bearing on the vexed question of 
the commercial value of reheaters, although the paper as a whole 
was one which might well be adopted as the standard for all engine 
tests. The engine whjch formed the subject of the tests, made 
65 revolutions per minute, and worked with superheated steam at 
155 10. pressure per square inch at a temperature of 441° F. to 450° F. 
The cylinders and reheater were both unjacketed, but covered with a 
non-conducting composition. During the teststhe average indicated 
horse-power was 930, and the mean steam consumption obtained by 
measuring the water fed into the boiler was 11°3 lb. per 1.H.P.-hour. 
With the reheater in use the steam consumption was 0°51 lb. less 
than when the reheater was not used. The use and non-use of the 
reheater considerably affected the relative outputs of the two 
cylinders. When the engine was working with steam in the 
reheater, the power in the high-pressure cylinder exceeded that in 
the low-pressure cylinder by about 17 H.P. On the subsequent test 
with the reheater out of use, the high-pressure cylinder developed 
about 103 н.р. more than the low-pressure cylinder, being about 
44 H.P. increase on its previous load. Assuming that the point of 
high-pressure cut-off remained the same with the reheater in use 
as without the reheater, then under the latter condition, owing 
to condensation, a less quantity of steam would enter the low- 
pressure cylinder, and less power would lse developed in that cylinder 
than with the reheater. That is to say, tne reheater substantially 
increases the available power of the engine. 

The thermal efficiency of the engine was in all ways creditable. 
Taking the specific heat of superheated steam at 0'60,the heat 
supplied per minute per r.H.P. was 217'0 B. TH. v. with the reheater 
in use, and 229:5 в.тн.и. when working without the reheater. 
Similarly the efficiency ratios, contrasting these performances with 
those of the standard engine of comparison (Raukine Cycle) are 
0:70 with the reheater and 0:667 without. 

An examination of the financial aspect shows results favourable 
to the reheater:— 

“It is calculated, after making all due allowances, that the coal 
saving effected per year, assuming that the engine works with the 
same load as at the test, is about 67 tons. The engine was, how- 
ever, designed for a load of 1,200 n.r. Calculated on this basis, the 
saving effected per year is about 85 tons. The price of coal at the 
mill is 16s. per ton, so that the annual saving will be about £70 
with the load at 1,200 н.р. The cost of the reheater over that of 
the usual connecting pipe between the cylinders, taking into 
account the extra cost of carriage and erection of the reheater, is 
estimated by the makers at £226. The above savings, therefore, 
represent the annual return on the initial cost of 24 per cent. when 
the engine is working at 980 KH. P., and of 30 per cent. when the 
engine is working at the power for which it is designed. 
Ale ing 124 per cent. for interest on the capital, depreciation of 
plant and attention, the respective annual savings are £25 and £40 
per annum.” 

So much for the modern reheater using superheated steam for 
drying the steam between the high and low-pressure cylinders of a 
compound engine. Compared with the use of ordinary saturated 
steam, described in an earlier paper by Prof. Weighton, the results 
are very gratifying. The use of steam in any form in a rebeater 
spells the consumption of fuel on the fire bars, and the only point 


. ina well-designed steam-driven plant in regard to which there is any 


possibility of recovering any of the heat wastes— binary fluid engines 
excluded —is in regard to the waste gases, The reclamation of this 
waste by means of superheaters and cconomisers has left us in 
a normal case with flue gases of a temperature of 480* F., containing 
about 12 per cent. of the heat originally present in the coal. In 
the low pressure cylinder of compound or triple-expansion engines, 
the initial pressure of the steam being about 20 lb. absolute, the 
initial temperature is 230° F., or about 250° below that of the flue 
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gases. It is perhaps a debatable proposition that for the purpose of 
securing slight further savings these gases, which in temperature are 
equal to steam at 150 lb. pressure, with 112° F. of superheat, should 
be used for the purpose of drying the low pressure steam. Experi- 
ments along these lines might result in the securing of a small saving, 
asit would only be necessary to dry the steam, or at most to give 
it the slight superheat of 5* to 10° Е. ‘The experiments would be 
difficult to conduct in any supply station not specially designed for 
the purpose. Either the steam would have to be carried to a low 


pressure superheater, with radiation losses and friction «n route, 


or a portion of the flue gases would have to circulate through the 
reheater, this circulation being forced by a fan. These gases being 
returned to the smoke stack at a fairly high velocity would tend to 
improve the draught. The chief objection which seems likely to 
arise would be the difficulty of cleaning the by-pass flue to and 
from the reheater, and the tubes within the reheater itself. 


RECENT ELECTRIC PYROMETER 
APPLICATIONS. 


Tae field of usefulness of the electric pyrometer is constantly 
growing broader. Electricity plays an important part in the 
industrial measurement of high temperatures, aside from its value 
asa research agent. The resistance thermometer, the thermo-couple 
and the radiation pyrometer now offer means of measuring tempera- 
tures which could only be approximately determined, if at all, a 
few years ago, and apparatus is now on the market which will 
indicate or record temperatures as high as 7,800° C. In other 
words, the temperature of the sun has been electrically measured. 
The temperature of the electric arc has been found to be 3,760? C. 
by Mr. Féry, and it would be hopeless in any electric arc furnace to 
attempt to measure the temperature by means of any pyrometer not 
based on the effects of radiation. In blast furnaces, brick kilns, 
open-hearth steel furnaces porcelain kilns and glass melting 
furnaces, the temperatures are either во high or the nature of the 
gases and furnace products so destructive that ordinary pyrometers 
cannot well be employed. | 

The day has passed when the element of chance, зо conspicuous 
and so costly in many processes, will suffice in important industrial 
operations requiring the use of great heat for their successful 
issue. It is interesting to note the adaptability of electricity to 
the difficult heat measurements which play so important a part in 
many industries. Thus, in chemical works, the processes in which 
electrie thermometers may be used are almost innumerable. They 
càn be used to control the temperature of vats, stills and furnaces, 
and in a general way the measurement may be made within an 
error of one-half of 1 per cent. Equally important is the control 
of the temperature of annealing furnaces. Without some sort of 
pyrometer in such work there is excellent prospect of ruining the 
castings or stampings under treatment. With a recording attach- 


Fia. 1. 


ment the electrical thermometer preserves a complete record of 
the temperature variations in the furnace during the time the pro- 
duct is under treatment; it shows the effect of each firing and 
gives a check upon the relative efficiencies of the firemen. 

Iu the hardening furnaces for treating high-speed tool steel, 
it has been found that at the hardening point 1° C. makes a 


Fic. 2.—THREE-PIfASE PANEL 
WITH OVERLOAD RELEASE. 


noticeable difference in the resulting steel quality, and 5° make 
the difference between good and bad hardening. The efficiency of 
a dust destructor depends largely upon the temperature main- 
tained, and by means of an installation of electric thermometers 
carefully distributed about a steam plant, the efficiency of boilers, 
superheaters and pressure gauges can constantly be watched. The 
temperature of the flue gases and of steam in the piping system 
із worth studying from time to time also, and if desired, con- 
tinuous records can be obtained at the main switchboard of all 
these temperature variations by electrical means. Still another 
iateresting application occurs in cold storage warehouses. In some 
cases men are employed to read the temperatures of the various 
rooms, and this entails the opening and closing of a large number 
of doors, which, in addition to the labour cost, is wasteful of power 
and tends to destroy the uniformity of the temperature in 
the various rooms. At the plant of the Cardiff Pure Ice 
and Cold Storage Co., Ltd., ia which 34 Cambridge thermo- 
meters were installed, the engineer reads the temperature 
of all the rooms in 10 minutes. Before the electric 
thermometers were installed the operation required 55 minutes, во 
that the daily saving, with readings every three hours, is six hours. 
The maintenance of an even temperature in hospital wards is 
greatly facilitated by electric thermometers focussed on the engine 
room indicators. Still other uses are in connection with galvanising 
baths, in explosive stores, magazines on shipboard, im coal pockets, 
timber stores, aud in the determination of melting points. 

The resistance thermometer has tbc advantage of high accuracy 
and a wide range, but is more expensive than the thermo-couple 
thermometer, which is specially suited to work where there is great 
risk of the instrument's destruction. The latter type is, however, 
not as sensitive ав the resistance thermometer, and requires more 
frequent standardising. The radiation type has the great advantage 
of not coming in contact with the Bodies at high temperatures 
which it measures, and it is therefore specially suited to the most 
difficult measurements of the higher thermal ranges. With Prof. 
Féry's instrument, the only restriction is that the body observed 
must not be too minute. With this type of apparatus, the con- 
dition of hot metal in the foundry can be followed with great 
accuracy. The precision which bas been attained in pyrometric 
applications is very largely due to the facility with which elec- 
tricity may be employed in delicate work on a commercial scale. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Reyrolle Apparatus. 


In fig. 1 we show a new form of motor starter panel, which is 
being introduced by Mzssns. A. REYROLLE & Co., Lro., Hebburn- 
on-Tyne. It is a combination of their standard lever type starter 
with a “Berry” type push and pull“ switch fuse, and has been 


Ге LOAD 


CURRENT 77 | 
TRANSFORMERS -f — 
» TIME LINIT 
FUSES 
AUTOMATIC 
OIL SWITCH 


TRIPPING COILS 


FROM SUPPLY 


Fic. 3.—DiAGRAM OF REYROLLE 
TIM£-LIMIT CIBCUrr-BREAKER. 


designed to meet the requirements of power users, supply com- 
panies, contractors, and motor manufacturers, who need to purchase 
at once a complete panel which will contain all that is required for 
the manipulation and erection of a motor circuit. The panels are 
made with or without the ammeter or н.р. indicator (our 
illustration shows the former type). It appears to be a sound and 


* . 
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mechanical apparatus, strong enough to stand the roughest treat- 
ment. Thea starter contains the firm's special resistance by the use 
of which it ia ble to start the motor while the lever of the 
starter is held at the first вад. This resistance also has the 
attractive feature that it contsins no resistance wires to fuse or 
break, and sparking on the studs becomes eliminated. The push 
and pull” switch is claimed to be fool-proof and is designed so that 
it will not stop in any intermediate position between “on” and 
"off" It has a rapid make and break and. it js. impossible to make 
circuit by closing-the cover; on thé other hand, the cover cannct be 
opened without first pulling.the switch to the off position. The 
three appliances are coupled together and mounted -upon a strong 
angle iron frame. It is suggested that the combination saves a 
good deal of trouble in purchasing departments, and also avoids 
delay and waste of labour which would be incurred if the several 
appliances were purchased from different quarters and assembled 
together by the-user or the contractor on the consumer's premises. 
Another device of Messrs. Reyrolle's is their time limit overload 
device for three-phase circuits. The rapid growth in the use of 
three-phase power plant gives rise to a demand forthe standardisa- 
tion of switch panels controlling such circuits. A very usual form 
of pancl for this purpose is of the type illustrated in fig. 2, which 
inclades a glow lamp to indicate whether the panel is alive, an 
ammeter, and an automatic three-phase oil break switch, operated 
by a handle from the front and automatically by a solenoid tripping 
device. The novelty, however, of this panel lies iu the simple 
arrangement for adding a time element action to the automatic 
gear. The connections of this apparatus appear in fig. 3 where it 
wil be seen that a small fuse is inserted in parallel with each 
tripping coil of the switch, or, in other words, the tripping coils are 
shunt connected across the fuse. Simplicity and flexibility are 
claimed as its merits. The size of the fuse may be varied to adjust 
the amount of overload at which the circuit is to be isolated, and 
dy varying the material used on the fuse, a long or short time 
element msy be obtained. 


Improved Circuit Breaker. 


The accompanying illustratjon shows an improved circuit breaker 
which is being made by Messrs. LiosEL ROBINSON & Co., Lro., of 
Thames Ditton, for sizes up to 1,500 amperes. It is a modified 
form of their older type which has been found во successful. The 
chief improvements are in the way of simplicity of design and less 
Space occupied. The carbon break is now mounted on an extension 

: 6f the main contacts, and stands well away from the board; it is 
actuated by a patented arrangement of inclined planes, thus doing 
away with link motions. The trigger mechanism is easily seen in 
the illustration, and is of very simple design. The handle, as 
shown, is independent, so that there is no movement when the 

breaker opens. This feature enables the gear to comply with the 
requirements of the Home Office for the use of electricity in mines. 
A small and cheap addition to the handle-arm provides the 
unclosable feature by which the circuit breaker cannot be closed 
on ап overload. The switch movements, which are finely 
laminated, nre parallel to the board, and are such that strain and 
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sbock are reduced to a minimum, allowing of the use of thin 

panels. The fact that the switch does not fall away from the 

board, and so become liable to hit an attendant, will be readily 

‘appfeciated. The carbon break is very wide, and on leaving the arc 
horizontal, the letter flies upand dissipates itself instantaneously, even 
on ъ dead short circuit. The space occupied is small, the overall 
dimensions being only 20 in. x 9 in. A patented adjustable time- 
element can be attached if desired. 


The Latest Trolley Head. 


The accompanying illustrations will give a clear idea of the 
ingenious invention of Messrs. Ногиеѕ & ALLEN. Personally, we 
should have wished that they had sought rather to perfect the 
retrieving trolley pole, but as they have chosen otherwise, we can 
say no less than that their device for preventing the mischief 
which happens continually with the usual swivel head has most 
things in its favour. We have not seen it in action, but 80 far as 
we can judge from the photographs, it compares favourably with 
any head of it3 kind on the market. Its simplicity and strength 
are especially noticeable, and there is no doubt in our minds that 
its action is certain. 


Еа. 1l.——TROLLEY HEAD IN RUNNING POSITION. 


Fie. 2.—SuowtNo POSITION AFTER LEAVING WIRE. 


All that is necessary t» make the illustrations quite clear is to 
say that pins a and B are connected by a spring in tension, and that 
the head is reset by pulling the trolley rope. Whenever the wheel 
is not in contact with the wire, the head is inthe safety position. 
It is claimed for the spring tbat it has the effect of cushioning the 
blow of the wheel against the leading end of certain forms of ears 
which are still very prevalent. 


Calibrated Fuses. 


THE British Exectric CaLIBRATED Fuse Co, of 14, Golden 
Lane, E.C., have recently issued an illustrated catalogue on fuses, 
&c. They are making a speciality of this one branch of the busi- 
ness, and we understand that they have just had to enlarge their 
works considerably to cope with the increasing demand for these 
goods. One of their main specialities is Pyrotin fuse wire,” which 
is claimed to be better than tin, aud yet cheaper. This wire is made 


(ибин auß aun - _ 


FvsE REPAIR KIT. 


at thecompany's works in Harpenden by a patent process, and is 

: wound on metal reels and packed in metal boxes containing 1 lb. 
each; in this form it is handy for the wireman’s toolbag. The firm 
make a complete fuse repair kit, consisting of an assortment of different 
size fuse wires, on separate reels, stamped with the current rating, 
and packed in a polished aluminium case, making a compact and 
useful kit. Every type of Mordey enclosed fuse is made at the 
Harpenden works. 
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Their open type fuses are made on the divided wire principle, so 
bringing the working limits very close together, the heat factor 
being practically constant. They have a magazine fuse for fitting 
to ordinary distribution boards, which contains a reel of the correct 
size wire at the end of the porcelain, which саз replace the fused 
wire in an instant. This reel contains 50 replacements. These 

azine fuses can be obtained separately to fit to existing boards, 
or with the boards complete. 

The firm are als» supplying a flexible arm electric light fitting. 
By sending a card to the London office, anyone interested can 
obtain a copy of the catalogue. 


The Sellers Dynamometer. 


To overcome the difficulties usually attending the measurement 
of brake horse-power, an ingenious device hss been patented by 
Mr. Е. SELLERS, of 8, Maswell Road, Muswell Hill, N. It consists 
of a lever, on one end of which is a wooden brake block running on 
small fianged wheels, and attached to a spring balance (8 в in 
figure). The lever is placed under the pulley as shown, with the 
block pressing against the rim of the pulley and the fulcrum resting 


SELLERS FRICTION DYNAMOMETER. 


on the floor. The load is applied by laying any weight on the long 
end of the lever, and is adjusted by sliding the 1 along it, 
while the spring balance registers the force applied to the rim of 
the pulley. The formula is 


B. H.P. = W X s + 33,000, 
where w = the reading on the balance in lb., 
and s = the peripheral speed of the pulley in feet per minute. 


The friction of the wheels of the brake block is found to have no 
appreciable influence on the readings. The idea is certainly clever, 
and the device will doubtless become very popular. 


NEW PATENTS APPLIED FOR. 
— m High for Lo Tesi W. P. Тномрвои & Co., Electrical Patent 


— ara on, W.C., and at Liverpool, to whom ali 


18,7824. ‘‘ Improvements in and connected with electr.c motor-generators.” 
H. ITNER. (Date applied for under Rule 5 of the Patents Rules, 1905, 
June 15th, 1906.) July 20th. 


16,011. “Instrument for ob;erving and recording the instantaneous voltage 
across two points, or the instantaneous current flowing in, or the instan- 
taneous power given to a circuit." J. T. Inwix. July 16th: 

16,066. Improvements in rests for telephone receivers.“ 
July 16th. 

16,087. Improved apparatus for regulating the speed of single and polyphase 
induction motors." А. BCHERBIUS. (Date applied for under Patents Act, 1901, 
July 18th, 1905, bcing date of application in Germany. ) July 16th. (Complete.) 

16,093. *'Improvements in speed indicators." Тнк British THOMSON- 
HOUSTON Co., LTD. (The General Electric Co., United States.) July 16th. 


R. W. Coan. 


16,120. ‘‘ Electric shock protectors.” C. E. HoLLIER. July 17th. 
16,159. Improved clectric battery zinc." Н. RoLLETr. July 17th. 
16.160. Improvements in electric arc lamps.” THE JAxpus Arc LAMP AND 


ELECTRIC Co., Lb., and А. D. Jones. July 17th. 

16,161. Improvements in electric arc 5 " Tux Jax pes Arc LAMP AND 
ELECTRIC Co., Lro., and A. D. Jones. July 17th. 

16,162. ^ « Tmprovemeats i in electric arc lamps." THe Janpus Akc LAMP AND 
ELECTRIC Co., Lro., A. D. Jones and B. M. Drake. July 17th. 

16,166. “ Improvements in magnetic brakes for tramcars or like vehicles.” 
J. W. MARTIN. July 17th. 

16,176. Improvements in apparatus for administering hydro-electric baths." 
Ө. A. Kxornz. July 17th. (Complete.) 

16,195. “Improvements in overload protective devices especially applicable 
to the control of e'ectric motors." Тнк British THomson-Hooston Co., LTD. 
(The General Electric Co., United States.) July 17th. 


16,201. Improved globe attachment for electric glow lamps.“ G. Davis. 
July 18th. 
16,227. Improved means for suspending the anodes and cathodes of electro- 


lytic baths." F.A.G Lover. July 18th. 

16,217. Improvements relating to systems of electrical distribution.“ 
M. WALKER. July 18th. 

16,248. ре method and apparatus for gauging temperatures." F. L. 
MORSE. July 18th. 

16,263. Improved automatic switch for use in installations for electrically 
lighting railway trains.“ Н. WRIOnT. July 18th. (Complete.) 

18,269. Improvements relating to electric induction furnaces.” THE 
GRONDAL KJELLIN Co., LTD., and J. HARDEN. July 18th. (Complete.) 

16,814. D in or relating to terminals of Өк machinery or 
apparatus.“ T. WESTWOOD and W. L. JoxESs. July 1 


18,842. Improvements in magnetic control appliances." Srornert & PITT, 
LTD., and C. R. Нклтн. July 19th. 

16,967. "Improvements in direct-ourrent dynamo-electric machines. 
ELEKTRIZITATS ACTIEN-GES. vonn. W. LAHMEYER 4 Co. (Date applied for 
under Patents Act, 1901, July 90th, 1906, being date of application in 
Germany.) July 19th. (Complete.) 


16,869. ‘‘ Improrements in and relating to electro-magnetic switches opada 
by alternating current." ALLGEMEINE ELREXTRICITATS GES. ed for 
under Patents Act, 1901, July s 1906, being date of app 
Germany.) July 19th. (Complete.) 


16,861. ‘‘ Improvements in electric circuit controlling devices." TEE Barrien 
TOKO HOTTON Co., LTD. (The General Electric Co., United States.) 
uly 

16,898. Automatic electric fire alarm.” W. G. Мерргнов. (Date applied 
for under Patents Act, 1901, October 10th, 1905, being date of application in 
New Zealand.) July 20th. (Complete.) 

16,410. 5 in enclosed electric arc lampe.” J. Bnocziz. July 
90th. (Complete 

16,425. i vent in and reliting to apparatus for laying electric 
conductors and the like." E. C. R..Mamxs. (A. Boström, Sweden.) July 
20th. (Complete.) 

16,456. ‘Improvements in e:ectrically-illumminated mirrors." E. P. HIDES 
and Н. BuBRELL. July 21st. К 


on in 


PUBLISHED SPECIFICATIONS. 


of 85 Messrs. W. P. 
—— & Co У o., Ge, High Hal born, А and at Liverpool, price, poss 


1905. 


T. Giara. 11,085. June 8rd. 
A. Artom. 13,464. June 29th. 


Ececrric Iexition Device ов SPARKING PLUG FOR lWTERNXAL COMBUSTION 
Morons. С. O. Bastian and G. Calvert. 18,568. July 1st. E 


TELEGBAPHIC Systems. P. Picard. 19,000. July Ist. 
International Convention, December 7th, 1904.) 


ARMATURES FOR MacGxETO-ELEOTRICAL MACHINES OR ELECTRIC DvNAMOS ОВ 
Motors. F. Saldana. 13,794. July 4th. (Date applied for under 
International Convention, July bth, 1904.) 


ELECTRICAL SIGNALLING AND CONTROLLING Drv:ces ror Ratwars. L. 
Kottmair and R. Zwack. 19,798. July 4th. 


ELECTRICAL TRANSMISSION APPARATUS FOB CAUSING THE MOVEMENTS OF AXY 
MECHANISM TO BE ExacrLY REPEATED pon DISTANT MECHANISMS. 
Evershed & Vignoles, Ltd., and S. Evershed. 13,874. July 5th. 


ELECTRIC Qvantity METERS OF THE ErLECTROLYTIC ТҮРЕ. Е. J. Piper. 
. 14,050. July 7th. 


TREMBLERS FOR ELECTRIC SPARKING APPARATUS. 
graph Co. and E. Priddle. 16,656. August 16th. 


ELECTRICAL APPARATUS FOR CONTROLLING THE WORKING OF ORDNANCE. A. T. 
Dawson and J. Horne. 16,724. August 17th. 


ELECTRIC SwitcHina Devices Fon ELECTRIC AcCUMULATORS. H. Stern and 
С. Engisch. 17,4024. Augus: 28th. (Date applied for under Rule 5 Patente 
Rules, 1906, August 98th, 1905.) 


КОЕМ or ELECTRICAL CowTACT-BREAKER FOR IxovcrioN CoiLs. 
17,8 5. September 4th. 


COMBINED ELECTRIC Switches AND АстомаАтІС Circrir BREAKERS. 
Holmes, 17,888. September 4th. 


TELEPHONE EXCHANGES WORKING ON THE CENTRAL MicnorHONR BATTERY 
System. H. Oppenhe mer. (Akt.-Ges. Mix und Genest} 18,812. 
September 11th 


ELECTRIC STOVES. 


MULTIPLEX TELEGRAPH SYSTEMS. 
WiRELESS TELEGRAPHIC APPARATUS. 


(Date applied for under 


Marconi's Wirelees Tele- 


E. Payne 


J. H. 


O. C. Hawkes. 25,082. December 2nd. 


ACTUATION OF MAGNETO ELECTRIC G&SNERATORS AND ELECTRIC CONTACT 
BREAKERS FOR USE iN THE IGNITION OF INTERNAL COMBUSTION ENGINES. 
Dresdner Gasmotorenfabrik vorm. Moritz Hille. 25, 502. December 7th. 
(Date applied fur un ler international Convention, May 22nd, 1905.) 


J. H. fu en and L. Gregson. 27,224. December 30th. 


ELECTRIC CONDUITS. 


1903. 
L. Wilsqn. 953. January 13th. 


AUTOMATIC ELECTRIC SIGNALLING FOR USE on ELECTRIC ТААМ, RAILWAYS, ОН 
THE Like. C.J. Spencer. 1,695. January 23rd. , 


A. Loebl. 1,7278. January 23rd. 


SPERD REGULATION OF SINGLE-PHASE CoMMUTATOR ErLkcrRIC Morors. В. G. 
Lamme. 2,604. February 2nd. (Date applied for under International 
Convention, February 6th, 1905.) 


H. E. Taylor. 4,331. February 22nd. 


HOLDERS FOR INCANDESCENT ELECTRIC Lamps. W. P. Brooks and A. D. White. 
4,808. February 27th. 


ELECTRICITY METERS. О. Paulet. 4,951. February 28th. 
under International Convention, March 1st, 1905.) 


WIRELESS TELEGRAPHY. 


ELEKCTRIC ALARM DEVICES. 


ELECTRIC TIME SWITCH. 


(Date applied for 


ELECTRICITY MkTERs. О. Paulet. 4,9514. February 28th. (Date applied for 
under International Convention, June th, 1905.) Originally included in 
No. 4,951, 1906. 


APPARATUS FOR ELECTRO-THERAPEUTIC TREATMENT. M. C. A. Kroeger. 5,047. 
March 1st 


ELECTRICAL ADVERTISING DEVICES. 


March 30th. 


Dynamo ELECTRIC MacHrNES. M. Milch. 7.919. Apri) 2nd. 
for under International Convention, April 8rd, 1905.) 


BRUsH-HOLDERS For ELECTRICAL MacHixES. G. Finzi and E. Tallero. 8,434. 
April 7th. (Date applied for under Int?rnational Convention, April 8th, 
1905.) 


J. Gibson and A. Brooker. 1,663. 


(Date applied 
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ELECTRICAL REVIEW. 
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No. 1,498. 


GAS v. ELECTRICITY FOR STREET 


LIGHTING. 


We had hoped that the very last word had been said, as 
regards the comparative value of gas v. electricity even for 
street lighting purposes, and it, therefore, came as a surprise 
that a gentleman holding the position of Sir William Preece 
in the electrical world should have stated, as he is reported 
tu have done recently, at a meeting of the Carnarvon Harbour 
Trust, that incandescent gus was, in his opinion, superior to 
electricity for street lighting, and that he always recom- 
mended public authorities to use it. The reason given for 
this remarkable statement is that “ incandescent mantles 
distribute the light much better than do the electric lamps.” 
No further explanation appears to have been given ; and, as 
Sir William has earned the reputation of being & humorist, 
we can only assume that he is still endeavouring to live up 
to that reputation. 
distribution of light is not the only important factor in the 


It goes without saying that a proper 


efficient illumination of our streets. We presume that the 
main object of street lamps is, or should be, to illuminate 
the footways and carringe-ways; and this being the case, 
there is no doubt that the incandescent mantle is as badly 
designed for this purpose as it could be. This can be con- 
clusively proved by anyone who chooses to take photometric 
or illuminometer tests. The greater portion of the light 
rays are projected from the mantle at an angle considerably 
above the horizontal, and of these comparatively few 
are caught by the reflector, the remainder being wasted. 
The man in the street usually judges the street lighting by 
the intensity of the light at the burner, and it may be 
interesting to quote from a paper read before the Royal 
Suciety by Sir William Preece in this connection in 1884 :— 
* We do not want во much intensity of light as intensity of 
illumination on the surface of our streets and the pavement 
upon which the busy traffic of streets circulates.” 

A large number of tests taken with a Preece-Trotter 
illuminometer, of the illumination of the footway and 
carriage-way by flame gas, incandescent gas und incan- 
descent electric lamps respectively, shows some curious 
results ; it will be a surprise to many to learn that a 
common flame gas burner i8 better fitted for illuminating the 
surface of the road than an incandescent mantle, and that 
two 16-C. P. incandescent electric lamps, one on either side of 
a suitable reflector, or a flattened-bulb lamp with a reflecting 
back, give better results than either. An ordinary gas 
light column varies from 9 ft. to 12 ft. in height, aud if 
such a column, fitted with incandescent gas, is fixed on the 
footway ata distance of, say, 12 ft. from a fairly light- 
coloured wall or building, it will be found that the building 
ut a height of 15 ft. or more will be more brightly illuminated 
than the footway a. iue same distance. This can be easily 
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proved without the aid of & photometer by anyone who 
chooses to make the observation in a side street illuminated 
solely by incandescent gas. 

A curve taken recently shows conclusively that the maxi- 
mum light intensity of an incandescent mantle is at an angle 
of 20° to 25° above the horizontal. At the horizontal line 
it falls 10 per cent., at 20° to 25° below the horizontal it falls 
14 per cent., and at 125? the light is only just over 50 per cent. 
of the maximum. Above the horizontal at an angle of 45°, 
there is given off 84 per cent. of the maximum, and up to 
this angle the reflector is quite useless. "The illumination 
of the building frontage along the streets is most misleading, 
and conveys a very false idea of the value of gas lighting 
for the purpose for which it is intended. 

Another curve shows the illumination in candle-feet at 
' different distances from two incandescent gas lamps placed 
upon 12-ft. columns 40 yards apart. The minimum 
illumination midway between the two lamps ів 013 candle-ft. 
only, and we are, therefore, not surprised at the police notice 
which was recently reproduced in the 77½/ ur: —“ When 
dark sets in every conveyance is to carry a lighted lamp. . . 
Bv order. N.B.—Dark sets in when the street lamps are 
lighted " !! 

A careful comparison of the gas light curves referred to 
above, with two similar curves of the light from Exoello " 
flame arc lampe, shows the superiority of the latter for street 
lighting purposes. Practically the whole of the light is 
emitted below the borizontal, the maximum being at 40° 
below, and therefore almost the whole of the light is usefully 
employed, instead of the greater part being wasted. 

The illumination curve along the footway and carriage-way 
has been taken between two columns 25 ft. high aud 
100 yds. apart. Аба distance of 16 yds. from the columns 
the illumination is 5 candle-foot ; at 30 yds. it is 14, and the 
minimum illumination midway between the columns is 05, 
or four times that of the incandescent gas. It would, there- 
fore, be necessary to fix 5 mantles along every 100 yds. of 
street in order to obtain the same minimum illumination on 
the footway and carriage-way, and if the same mean illumina- 
tion were required, the number would have to be considerably 
increased. | 

If it is suggested that the cost may be reduced by following 
the lead of electric lighting, and erecting high columns with 
powerful gas lamps at intervals of 100 yds., the position 
becomes absurd, for the following reason: An “ Excello ” 
12-ampere lamp similar to those referred to above gives at 
an angle of 40° an actual candle-power of 3,000 to 3,500, 
and as this angle is nearly the worst in the case of incan- 
descent gas, the mantle would have to produce / its 
best angle (20° to 25° above the horizontal) something like 


6,000 or 7,000 candle-power! The whole of this would . 


be wasted ! 


THE BRIGHTON TELEPHONE SALE. 


Tue Brighton municipality has quickly followed the lead of 
Glasgow in selling to the Postmaster-General the telephone 
system established a few years ago. The total capital 
expenditure to the end of March lust was £52,718, and 
the purchase price agreed on is £49,000. The Postmaster- 


General originally offered £41,200, that offer being based 
on an expert valuation of the plant. But municipal tele- 
phony is not concerned with values or practical business 
questions, and the Brighton M.P.'s being brought into play, 
the Postmaster-General was induced to raise his offer by 
£7,800, which lets off the Brighton Corporation with a 
relatively small loss in actual cash. i 

Like that of Glasgow, the Corporation of Brighton has 
been severely beaten in the competition, the National Tele- 
phone Co.'s system having considerably more than double 
the number of telephone stations served by the municipal 
System. For some time past the latter system has been 
at a standstill, and lately its small circle of customers has 
begun to diminish. In the face of such a complete business 
failure there was nothing left for the Corporation to do but 
to sell out to a benevolent Government. It is instructive 
to compare the actual results of the Brighton municipal 
systein with the plans and estimates on which the 
business was founded. The estimate provided for 
2,080 subscribers’ and public station lines at a total 
cost, allowing for 600 partially- Completed spare lines, of 
£43,280. The actual capital expenditure is, as noted above, 
£52,718, and the system actually contains 1,514 sub- 
scribers’ and public lines. According to the estimate the 
present system, including all extension stations and other 
extras and allowing for 600 spares, should have been built 
for about £37,000. In proportion to business done the 
estimate has been exceeded by £15,000, or 40 per cent. 
In these circumstances, and in view of the fact that after 
three years’ hard work it has not succeeded in getting more 
than three-quarters of the estimated number of subscribers, 
the Municipal Telephone Committee is to be excused for 
wanting to sell the business as quickly as possible. 

A brief examination of the accounts published by the 
Brighton Telephone Committee at the time the resolution 
to sell wus brought forward, shows the usual anomalies and 
the usual suggestive contrast between revenue and capital 
expenditure. The gross income for the year is shown to be 
£9,421, but of this nearly £1,000, or over 42 per cent., is 
overdue from subscribers. The working expenditure for 
the year is put at £5,780, but the capital expenditure for 
the year is entered as £7,395, although only 186 actual 
lines were added to the system during the year, and the 
majority of these should have been served by plant already 
in existence. The large capital expenditure for the year, 
compared with the small addition in working stations and 
Compared with the very low working expenses, is calculated 
to throw a doubt on the correctness of the method of book- 
keeping followed by the municipal telephone concerns. 
This doubt is increased when some of the items of capital 
expenditure are analysed. It appears that during 1905-6 
the average cost per mile of overhead metallic circuit 
was £28 118., whereas up to the end of 1904-5 the 
average cost Was only £25 14s. During 1905-6, 231 
instruments were added at an average cost per instrument 
of £6 15s., whereas the average cost per instrument up to 
the end of 1904-5 was only £3 9s, or a little more 
than half. Ducing 1905-6, £2,461 was charged to under- 
ground construction, but the only addition to the under- 
ground plant which appears in the statistics is 12 miles of 
metallic circuit. Presumably the money was spent on ducts 
not occupied by cables or on work which should bave been 
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charged to reconstruction or repairs. In any case the cost 
of the work done in 1905-6, as shown by the capital account, 
points very strongly to the suggestion that the charges 
against revenue have been lightened at the expense of the 
capital account. 


THE Report of the Royal Commission 


5 on Motor-Cars was not out in time to 
ө enon . | | | 
Motor-Cars. influence our remarks on the subject of 


motor- buses the week before last, and 
since it has been available, we have not discovered anything 
which we need not have said, or much more to add. 

The most interesting new fact, perhaps, is that the Com- 
mission proposes to supersede the present system of 
licensing, by taxation graduated according to the weight 
of cars, trading cars—including traction engines—to be 
taxed at half rate. Even the owners of motor-cars 
must feel, although they may not express their feelings 
openly, that they get off very easily under the present 
law, and we hope that some scheme of taxation will 
be incorporated in the amending Act; something very like 
the scale suggested by the Commission would not be amiss. 

The idea is to create a central authority for allocating 
the proceeds of the tax to local authorities according to their 
needs, the whole amount being used for improving the 
roads, and sadly they need it in most parts of the country. 

Although tke speed limit of 20 miles an hour for the 
lighter cars has been consigned by the Commission to its 
proper place, motor-'buses are to be held down to the 12-mile 
limit in force under the existing Act. Possibly as things 


are just now 12 miles is fast enough as a maximum speed 


for buses, but we do not appreciate the reasons which led 
the Commissioners to condemn a limit of any kind (except 
under special circumstances mentioned in the report) for 
pleasure cars, while a few sentences later they “ do not see 
any adequate reason for extending the present limit“ for 
"buses, especially as they use the argument in the first case 
that in large towns the traffic makes great speed im- 
possible," and no special limit is, therefore, necessary. That 
argument applies with equal cogency to the motor-’bus. 
We do not want to see motor- buses, of the present types at 
least, running more than 12 miles per hour in London 
streeta, but the case is altered entirely when the open road 
is reached, as it is now, by several lines and by ‘buses 
chartered privately, and as it will be far more often in 
future. Most of the buses in use now are quite safe at 
speeds over the limit when driven carefully, and there сап 
be no doubt that every month would see improvements 
introduced which finally would make every 'bus running 
on comperatively clear and easy roads at 20 or 30 miles 
per hour nearly as safe as a Bath chair, if only the retention 


of an arbitrary speed limit did not have the effect of 


checking invention and progress in that direction. If, on 
the other hand, as little attention is paid to the 12-mile 
limit as the pleasure cars have paid to the 20-mile limit, 
that will be another proof that a limit of any arbitrary kind 
is absurd. 

We can well imagine a type of single deck, broad gauge 
and long base 'bus which might be evolved for express trips 
between London and Brighton or anywhere else. Such cars 
might be able to runat 30 miles per hour on the open road with 
the least amount of danger to anyone, yet so long as the limit 
is retained in the Act that ought not to be done. and we 
may be quite sure that if it does find a place in the expected 
Act, it will not be expelled for several years after everyone is 
convinced that it 1s a nuisance. We trust, therefore, that it 
will not be included, but that reliance will be placed on the 

lice to check driving to the public danger equally with 
bises as with pleasure cars. 

Except for the imposition of taxes and the retention of the 
speed limit, there is nothing in the proposals of the Com- 
miæion that need alarm investors who have money in any 

motor- bus concern which can weather the storm that is 

now being raised, about noise, vibration and smell. 


THE BRITISH ASSOCIATION MEETING 
AT YORK. 


On Wednesday the 1906 York meeting of the British Asso- 
ciation came to anend. This is the third time the Asso- 
ciation has met in the city where it was born 75 years ago. 
The jubilee meeting was held there 25 years ayo, since 
which date electrical science and engineering have made such 
enormous development. With the presidential address of 
Prof. Ray Lankester, and with the address delivered in 
Section A by Principal E. H. Griffiths, we deal briefly in 
the following pages, but it is in the proceedings of the 
„Engineering Section " (G) that our readers are more par- 
ticularly interested. 

The Section is to be congratulated this ycar upon several 
things; first, it has seldom in recent vears had so excellent 
a chairman as Dr. J. A. Ewing, LL.D., F.R.S., M. Inst. C. E. 
The fascinatingly interesting address with which he opened 
the proceedinys stands by itself, and no previous address 
can be mentioned by way of comparison with it. It was 
devoted to conaidering in certain aspects the inner structure 
of metals, and the manner in which they yield under strain. 
and by experimental demonstration and lantern slides, 
together with the display of a fine humour, Dr. Ewing 
"held" everybody present from beginning to end of his 
discourse. A second reason for congratulation is akin to 
that already mentioned, for we believe the presence of so 
distinguished an engineer at the head of the Section had a 
great deal to do with the better attendance at the meetings, 
and, too, with the excellence we speak generally —of the 

rs read. i 

Although the aggregate attendance at the Associa- 
tion meetings this year has been lower than in a good many 
other. years, the Engineering Section has been better 
attended.than has been customary. An audience of 70 or 
RO was not at all unusual, and it was only after a whole 
morning had been spent in a darkened stuffy room, or when 
it was necessary to hurry away to keep excursion appoint- 
ments, that the attendance fell to that small sprinkling of 
hearers which is so discouraging to the author whose fate it 
is to have to read his paper at that particular moment. The 
programme of the Section was a very full one so far as 
papers are concerned, and there were also excursions to the 
Harrogate Corporation waterworks and the Cargo Fleet 
Ironworks at Middlesbrough. On Saturday the Section did 
not meet because of the Harrogate visit, and this fact, 
and the special interest taken in some of the papers, made 
it necessary for the Section to meet on Wednesday to 
work off arrears which had accumulated. | 

Some of the papers and discussions are given in the 
following pages, and others that are of electrical interest 
will be published later. 

Sir William Preece’s paper, on ** Glow Lamps Up-to-Date 
and the Grading of Voltages,” created the principal electrical 
discussion in the Section, among the speakers being Prof. 
Silvanus P. Thompson, Col. Crompton, Mr. Robert 
Hammond and Mr. Leon Gaster. | 

Other papers which were followed with considerable 
interest were those of Mr. C. Е. Jenkin, on The Advent 
of Single-phase Electric Traction on Railways" ; Mr. G. 
Gerald Stoney, on ** Some Recent Developments of the Steam 
Turbine”; the experiments illustrating? the balancing of 
engines, shown and described by Prof. W. E. Dalby; 
and the paper on “Standardisation in British Engineering 
Practice," by Sir J. Wolfe Barry. 

It has been resolved to hold next year's meeting of the 
Association at Leicester, with Sir David Gill, Astronomer- 
Royal of Cape Colony, as President. Apparently a new rule 
has been started for holding the meetings earlier than hag 
generally been the case, for next year July 31st is to be the 
opening day. In the following year Dublin will be the 
rendezvous, while in 1909 it is intended again to visit 
Canada, an invitation from Winnipeg having been accepted, 
though not without a small opposition in the meeting of the 
General Committee. 
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The Presidential Address. 


CONTINUAL increase in the number of learned and technical 
societiea involves every year more presidential addresses, 
summaries of recent advance, now in general science, now 
in special lines of research, now in special groups of 
application. These compositions are curious features of a 
somewhat self-conscious and hyper-sensitive age, always 
taking stock of its achievements and trying to foresee its 
further progress. Among them, the annual presidential 


address to the British Association has rather a special place, 


owed to the distinguished character of the speakers and the 
great diversity of scientific interests represented by their 


audiences. Some years ago it was thought that the British 
Association had done its best work, and that its place would 
be taken by the numerous separate technical societies that 
have come into existence since its foundation 75 years ago. 
Now there seems to be no ground for such anticipations. 
The number and distinction of its active members, and 
of its reports and transactions, are as great or greater than 
ever. ! 

Prof. Ray Lankester's address, delivered at York last 
Wednesday, wil take an honourable place in the series of 
these discourses. He touched many subjects, but on three 
he dwelt at greater length than on the others. Two of 
these—pathology, or the study of disease, and the recent 
history of the Darwinian views of the origin of species— 
belong to his special studies, and we look for luminons 
exposition thereon. But the third—radium—though lying 
outside his own subject, has so excited his imagination 
that his account can only be described as an outpouring 
of enthusiastic delight. For us all radium is the latest 
fairy story of science, and the Professor tells it like a 
fairy story as it should be told. But referring to the 
structure of the atom— 


I cannot venture as an expositor into this field. It belongs to 
that wonderful group of men, the modern physicists, who, with 
an almost weird power of visual imagination, combine the great 
instrument of exact statement and mental manipulation, called 
mathematics, and possess an ingenuity and = delicacy in 
appropriate experiment which must fill all who even partially 
follow tbeir triumphant handling of nature with reverence and 
admiration. 


Fine thinking and fine style. Those who are not physicists 
may well read Ray Lankester on radium for their instruction, 
and everyone for His edification. E 

A question, which at one time would have been described, 
we suppose, as that of the difference between instinct and 
reason, between the powers inherited from ancestors and 
those developed by the individual animal to meet his own 
needs, was discussed. On this the President holds very 
clear and pronounced views, and he referred to a contribution 
by himself to the Jubilee volume of the Société de Biologie 
of Paris, in 1599. ° 


I there discussed the significance of the great increase in the size 
of the cerebral hemispheres in recent, as compared with Eocene 
Mammals, and in Man, as compared with Apes, and came to the 
conclusion that "the power of building. up appropriate cerebral 
mechanism in response to individual experience," or what may be 
called educability," is the quality which characterises the larger 
cerebrum, and is that which has led to its selection, survival 
and further increase in volume. The bearing of this conception 
upon questions of fundamental importance in what has Leen called 
genetic psychology is sketched as follows :— 

“The character which we describe as ' educability ' can be trans- 
mitted; it is a congenital character. But the results of education 
can not be transmitted. In éach generation they have to be 
acquired afresh. With increased ‘educability’ they are more 
readily acquired and a larger variety of them. On the other hand, 
the nerve-mechanisms of instinct are transmitted, and owe their 
inferiority as compared with the results of education to the very 
fact that they are not acquired by the individual in relation to his 
particular needs, but have arisen by selection of congenital varia- 
tion in a long series of preceding generations." 

“To a large extent; the two series of brain-mechanisms, the 
‘instinctive’ and the ‘individually acquired,’ are in opposition to 
one another. Congenital brain-mechanisms may prevent the 
education of the brain and the development of new mechanisms 
specially fitted to the special conditions of life. To the educable 
animalthe less there is of specialised mechanism transmitted by 
heredity, the better. The loss of instinct is what permits and 

ecessitates the education of the receptive brain." 

“ We are thus led to the view that it is hardly possible for a 
theory to be further from the truth than tbat expressed by 
George H. Lewes and adopted by George Romanes, namely, that 


political part. 
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instincts are due to ‘ lapsed” intelligence. The fact is that there 
is no community between the mechanisms of ivstinct and the 
mechanisms of intelligence, and that the latter are later in the 
history of the development of the brain than the former, and can 
only develop in proportion as the former become feeble and 
defective." 


Here is a very plain issue very clearly set out. The man 
of the future is to inherit no instincts, no prejudices, no 
habits, no idiosyncrasies, or none but such as are imme. 
diately useful or necessary. As a working hypothesis to 
suggest experiments, and to be proved or disproved, one 
could wish for nothing better. 

A long passage of the address dealt with the difficult con- 
troversies on the Darwinian theory carried on by Romanes, 
Weissmann and others, and the attempt to revive Liamarck's 
theory of the ability of a species to acquire new characters 
developed directly to meet new conditions. The questions 
are too intricate to be stated concisely, and the difficulty of 
Statement explains no doubt the length of controversy, but 
Prof. Ray Lankester has no doubt about tbe conclusion to 
be reached. 


- 


In looking back over 25 years it seems to me that we must sav 
that the conclusions of Darwin as to the origin of species by the 
survival of selected races in the struggle for existence are more 
firmly established than ever. And this because there have been 
many attempts to gravely tamper with essential parts of the fabric 
as he left it, and even to substitute conceptions for those which he 
endeavoured to establish, at variance with his conclusions. These 
attempts must, | think, be considered as having failed. 


Lamarck’s view he believes to be vitiated by the inherent 
logical fallacy that his first law assumes that a past history 
of indetinite duration is powerless to create a bias by which 
the present can be controlled, while the second assumes that 
the brief history of the present can readily raise а bias to 
control the future." "The first law referred to is the tendency 
of the individual to maintain its qualities so long as its 
environment is unchanged, the second its capacity to change 
its qualities to meet its environment, and to transmit the 
change. | 

The most generally interesting part of the address was the 
account of the work of Metschnikoff and his followers, who 
within the last 25 years have discovered and established the 
true function of the white blood corpuscles or phagocytes. 
These active cells, similar to amoebi, occur in all forms 
of life, and in all have the power of taking into their 
substance any minute particles, and of secreting liquids 
capable of digesting them. In a transparent water flea, 
Metschnikoff saw these floating blood corpuscles swallowing 
and digesting the spores of a parasitic fungus which had 
attacked the water fleas and was causing their death. So 
the function of the phagocytes is to absorb and digest any 
foreign matter introduced into the blood, and recovery from 
injury depends upon whether the phagocytes or the enemy 
are the stronger. The secretion and exudation of the 
digestive liquids by the phagocytes, the training of the 
phagocytes by gradually dosing them with weak infusions 
of the poison they are to combat, as in inoculation, 
strengthening them for their work by infusions of blood 
serum during surgical operations, are all referred to or 
described. Metschnikoff’s work gave the explanation of the 
meaning of Laveran's discovery of the organism of malaria. 
of Ross s discovery of the action of anopheles, of Bruce's of 
the action of the tsetse fly in conveying /rypanosoma 
from wild animals to domestic. To the physicist all this 
is as like a fairy tale as the history of radium is to the 
biologist. . 

We have given so much space to the scientific matter of 
this beautiful address that we can only just refer to the 
A long passage that concludes the whole is 
a somewhat bitter protest against the neglect of science by 
the machine of Government. But it is not the Government 
that is at fault ; it is the general body of public opinion, 


which does not yet understand the question at issue. 


The Presidential Address to Section A. 


Ir must be difficult for any science to keep up to the level 
of such discoveries as wireless telegraphy, electrons and 
radio-activity. Since the date of these great advances there 
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has been a dull time in physics, though, no doubt, a great 
deal of unobtrusive painstaking work is being done which, 
in time, will result in another series of at present unsus- 
pected additions to our knowledge. 

Under the circumstances, it was difficult for Principal 
Griffiths to give anything of a sensational character to his 
presidential address, though he dealt with many questions 
deserving the attention of physicists. Я | 

He drew attention to the important ргіпеіріе which 
applies not only to physics, but to all sciences, that our 
advance iu scientific knowledge is a function of accurate 
measurement. 
self for neglecting this important. principle than most 
scientists. For example, the mechanical equivalent of heat 
has now been ascertained with an accuracy of about one part 
in 2,000. . 

Dr. Griffiths pointed out one of the resulta of the great 
increase of knowledge that has taken place recently in most 


sciences, as revealed by the answers of students in examina- — 


tion papers. The candidates frequently exhibit considerable 
Knowledge of the most recent scientific developments, but 
show a lamentable ignorance of the simpler phenomena and 
the principles they illustrate. We should think that the 
remedy for this sort of thing lies in the hands of the 
examiners. | 

Dr. Griffiths thinks that a marked characteristic of the 
progress of science in recent times is the increased public 
appreciation of the importance of original investigation and 
research. He ha: found this among committees of local 
authorities and among working men. Не advocates the 
sending out of scientific missionaries to preach the gospel 
of science to every creature who is likely to be influenced by 
its teaching. If the elector can thus be converted, no doubt 
the Government will be as willing to take a scientific 
mandate, as a mandate on Education or Trade Disputes. 

The interesting question of the acceleration in the rate of 
advance of natural knowledge was discussed. Is it due to 
the fact that a superman is being evolved with increased 
intellectual power? Dr. Griffiths thinks not. His explana- 
tion is that the range of our senses has been enormously 
increased by the invention of scientific instruments. The 
microscope, the telescope, the bolometer, the coherer, the 
electroscope have enabled us to perceive many things that 
were beyond the range of our unaided senses. Не considers 
it doubtful whether a Maxwell was superior toan Archimedes. 
Such speculations appear to be somewhat futile. 


The Evolution of the Elements. 


AN important discussion on the evolution of the elements 
took place in Section A of the British Association on Friday 
last. The discussion was opened by Mr. Soppy. He traced 
the history of the modern theory of the disintegration of the 
heavier atoms of matter into lighter atoms—as, for example, 
of radium into helium. He pointed out that Clerk Maxwell, 
whose prescience in so many things has been found to be 
correct, erred for once by declaring that no evolution of 
matter was possible. | | 

It was J. J. Thomson's great discovery that tbe stream 
of cathode rays consisted of corpuscles or electrons repre- 
senting particles smaller than the smallest known atom 
which first started the investigations that led to the belief 
that atoms were not really indivisible bodies. This led to 
Rutherford's theory of the disintegration of the radium atom. 
The final proof was given when Sir W. Ramsay, by exposing 
radium for three days in a closed tube, got enough helium 
to be detected by the spectroscope. 

Mr. Soddy proposed that the term atom should be applied 
to the new indivisible, and that the old atom should be 
called a simple molecule, but this suggestion was not well 
received by the chemists. The latter, as represented by 
Prof. Tilden, are now reconciled to the breaking up of their 
ancient elementa, but say that, for their purposes, the old 
ideas are good enough. EE 

Mr. Soddy pointed out certain peculiarities about the 
breaking up of the atoms. The transformation (1) may take 


The physicist has less reason to blame him- . 


millions of years ; (2) it is independent of the environment ; 
(8) it proceeds from the complex to the simple ; (4) enormous 
quantities of energy are produced. 

The fact that the internal energy of the atom is enormously 
greater than the external energy produced by any combina- 
tion of atoms explains why the environment has no effect on 
radio-active processes. If the internal energy of radium, 
for example, were given out in the same time as that of 
an explosive, the force developed would be a million times 
greater than that of the strongest known explosive. 

An interesting proposition put forward by Mr. Soddy was 
that atoms may disintegrate without being radio-active. 
Rutherford, it appeara, has discovered that the a-rays must 
have a velocity exceeding 10,000 miles per second before 
they will act on the photographic plate or ionise a gas. 
The a particles of radium, fortunately, have double this 
velocity, and are easily detected, but it is quite possible tliat 
many atoms in disintegrating may give off a-rays with a 
velocity of less than 10,000 miles per second. In that case 
there is no known means for proving that they are radio- 
active. 

It was pointed out that all radio-active substances must 
be rare, as they are continually disintegrating and being 
transmuted into other elements. Radium is transmuted in 
2,000 years. 

A great deal was said in the discussion about the disinte- 
gration of atoms, but very little about their building up, and 
yet there must have been some process of this kind at one 
time or another, as we cannot imagine that the original 
radio-active atom existed from all eternity. The enormous 
pressures that. exist in the interior of the earth are suggested 
as a probable cause of the formation of radio-active atoms, 
and if so, high pressures ought to have some influence on the 
rate of radio-activity. Prof. Schuster described some experi- 
ments that he had made in this direction. He exposed 
radium to a pressure of 2,000 atmospheres, but no change 
in the rate of decay was observed. He also exposed 
radium to a temperature of 1,000? in his laboratory ; in 
this case a slight change in the rate of decay was observed. 

Mr. Strutt considered that radio-activity that could not 
be detected by the ordinary test might be detected by the 
heat of self-bombardment. It is well known that radium 
remains permanently at a temperature higher than that of 
its surroundings. If gold, silver, iron, &., are really radio- 
active they should exhibit the same peculiarity. 

It was suggested by Mr. Soddy that in the X-ray tube, 
we had conditions where a radio-active transformation might 
be influenced by external energy, а large supply of electrical 
energy being concentrated on a small quantity of matter. 
In connection with this, some experiments made by J. J. 
Thomson were mentioned. As much as 10 c. cm. of air 
was fed into an X-ray tube during a period of three weeks, 
and this apparently disappeared completely from the inside 
of the tube. The tube, however, when weighed after the 
experiment, was found to be increased in weight by the 
amount of the weight of the air added. But no new element 
was discovered when the walls of the tube were examined 
spectroscopically. | 

Some experiments were described which showed that 
argon as well as helium was a disintegration prodact of 
radium. 

Mr. Richardson was of the opinion that the instability 
which leads to radio-activity might be artificially produced, 
and cited some experiments made by Lenard at Kiel, which 
appeared to show that ultra-violet light had this effect. 
Experiments made at Cambridge showed that the same 
amount of X-rays absorbed gave off different amounts of 
heat with different substances. This appeared to show that 
X-rays might be capable of pulling the trigger of radio- 
activity in the case of certain substances. He considered 
that the cost of the energy required to transmute lead into 
gold would be greater than the difference betweer the prices of 
lead and gold. There was therefore no encouragement to 
the modern alchemist to engage in this industry. 

Prof. Tilden considered that the small percentage of argon 
in the atmosphere lent no support to the belief in the existence 
of imperceptible radio-activity. 

The discussion was maintained at a very high level 
throughout by speakers who were evidently masters of their 
subject. 
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Standardisation in British Engineering Practice. 
Ву Вв Joun WorrE Barry, K.C.B., F. R. S., &c. 
(Abstract of paper read before Scction G, August 3rd, 1906.) 


In treating the subject of standardisation in engineering practice, 
a place of honour must be accorded to Sir Joseph Whitworth who 
was mainly instrumental in bringing home to the engineering world 
the advantages to be gained by standardisation. 

'The department in which his work took practical shape was in 
connection with the series of screw-threads introduced by him, 
which have now come to be regarded as the standard threads almost 
universally. | 

It had long been felt that а great waste of time and money was 
occurring in the rolling mills throughout the country by the use of 
an unnecessary number of varying sizes and shapes of angles, 
channels, tees, bars, rails, &c. 

Inquiries among engineers and manufacturers of steel convinced 
me that there was a great preponderance of opinion that it was high 
time that in the interests of the nation, as also of the manufacturers, 
an effort should be made to simplify and economise the cost of produc- 
tion, and I was gradually led to suggest in January, 1901, to the Coun- 
cil of the Institution of Civil Engineers that a committee be appointed 
to consider forthwith the advisability of standurdising in the first 
instance various kinds of irou and steel sections. My motion was 
carried, and it was decided to recommend that the Council of the 
Institution of Civil Engineers should approach the Councils of the 
Institution of Mechanical Engineers, the Institution of Naval 
Architects, and the Iron and Steel Institute, inviting them to 
nominate members on the Committee. This invitation was 
accepted, and the Committee thus constituted met for the first 
time in April, 1901. Мг. Leslie Robertson was appointed as secre- 
tary, and to his indefatigable exertions the movement is very 
greatly indebted. At a later date the Institution of Electrical 
Engineers was invited to co-operate with the other four institutions, 
which invitation they accepted. Thus constituted, and supported 
Hy the five leading technical institutions, the Engineering Standards 
Committee has gradually grown from one committee with seven 
original members till at present it numbers 36 committees with 
about 260 members, and the number of subjects dealt with has 
increased to no less than 30, entailing the preparation of about 75 
different specifications and reporta. 

Іа the initial stages the funds necessary for carrying on the work 
were supplied entirely by the supporting institutions; but it was 
recognised at an early date that the support and countenance of 
his Majesty's Government would be invaluable to the movement, 
and also that the various Government departments, who were large 
users of the materials for which standards were being drawn up, 
should be asked to support the Committee by nominating repre- 
sentatives to assist in their deliberations and by the adoption of 
the Committee's standards when issued. With this object the 
Committee approached his Majesty's Government, and an interview 
was held with Mr. Balfour, who intimated that the financial sup- 
port sought by the Committee would be forthcoming, that the 
findings of the Committee would, as far as possible, be adopted for 
use in the Government departments, and that they should be 
further supported by the appointment on the various committees of 
engineer officers representing different Government departments. 

As far as possible the committees have been 80 constituted as to 
embrace among their number representatives of all interests 
involved. It has thus been practically ensured that those serving 
on the Committee can speak with full knowledge and authority on 
the subjects dealt with. | 

Carefully-prepared lists of questions for circulation to users and 
manufacturers throughout the country have been issued, and the 
replies to these questions have been collated, and on the results of 
these inquiries the Committee's decisions are largely based. 

It was felt from the first that a most important point in any 
proper scheme of standardisation was to avoid the danger either of 
crippling invention or perpetuating forms or processes which in 
course of time might become obsolete. 

To carry out this view the Main and Sectional Committees con- 
tinue in existence after their reports have been made, and an 
opportunity is afforded once a year to the Sectional Committees of 
revising the specifications issued by them, so as to ensure that the 
standard specifications are kept thoroughly apace with the progreas 
made from time to time in engineering science. 

Standardisation may roughly be divided into two classes—that 
dealing with shape aud form, and that dealing with material. In 
regard to shape and form, the guiding principle of the Committee 
has been to place at the disposal of the engineer such shapes and 
sizes ав may reasonably be needed by bim to meet the general 
requirements of every-day work, and they have carefully avoided 
indicating to the engineer how and when these shapes should 
be used, or what particular strains should be allowed in the 
material composing them. The Committce have felt that this is a 
question entirely for the engineer, and that he alone must decide 
what stresses may be allowed in the structures which he is engaged 
in designing. 

When the Committee commenced their labours it was not their 
intention to deal with the standardisation of material, but it soon 
became evident that assistance of avery real character could be 
rendered to the manufacturers of this country if high-class 
standard specifications were issued, covering the materials more 
generally used in engineering. 

The multiplication of various specifications differing from one 
another often in unimportant detaile, but yet sufficiently divergent 
to preclude the unification of the process of manufacture, was a 
widely experienced difficulty, and one which the Committee 
sought, by the issue of standard specifications, to remove. It was 


felt that if a high-class standard specification were generally 
acknowledged, it would inevitably have the tendency of improv- 
ing manufacture and assisting British contractors to meet com- 
petition. 

The advantages accruing from the work accomplished are now so 
familiar that we hardly realise their extent, and may be tempted 
to minimise their value. 7 

As a practical illustration, the testimony of a large steel maker 
in Scotland may be cited, who admits that, since the intro- | 
duction of standard sizes, his firm has becn able to break up 
some hundreds of tons of rolls, and by no means the least 
advantage gained is that in his works the process of manufacture 
is now no longer 80 constantly interrupted as it used to be, due to 
the frequent changing of the rolls to produce in smaller quantities 
the many special sizes asked for, without any corresponding advan- 
tage to the consumer. 

A further striking illustration of the advantages of standardisation 
oceurred in connection with the construction of the tramways of a 
large Midland city. An order forthe rails (to be made in conformity 
withthe British standard specification) was, in the first instance, placed 
with а Continental firm. From want of expedition and punctuality in 
making deliveries, and from failure to comply with the stipulated 
tests, &c., the Corporation and their contractors were placed in a 
position of considerable difficulty by the contractional work being 
brought to a standstill. This caused them to approach a British 
firm, who, having the " standard " rolls already cat, undertook to 
make a delivery within a few days, with the result that the 
Continental order was cancelled and transferred to the British 
firm. | . 

Altogether orders have already been received for nearly 100,000 
tons of these standard rails, probably representing a value of over 
half a million of money. Practically all the British firms of 
tramway rail makers are now equipped with sets of rolls for the 
standard sections, and they are thus enabled to deliver such rails at 
very short notice, instead of the general experience heretofore of 
having to spend several weeks in the preparation of new rolls. 
This is not only a great advantage to the purchaser, but also a con- 
siderable saving in expenditure to the maker, as the cutting of a 
set of rolls usually costs about £200. 

Apart from its general influence on the expansion of trade, it is 
estimated that there will be a saving of some millions sterling to 
British manufacturers in reduction of cost of production by the 
standardisation of iron and steel sections alone. 

With a view of introducing standardisation in its most efficient 
and stable form the Committee have decided to establish at the 
National Physical Laboratory at Bushey а series of gauges and tem- 
plates to which all the templates throughout the country can be 
referred, and from time to time checked. All these standards аге 
made with the greatest possible accuracy, and are most carefully 
verified by measuring-instruments at the Laboratory before accep- 
tance. It is confidently hoped that by establishing a mechanical 
high court of appeal, unification and accuracy may be promoted 
throughont the country. 

Considering the short time which has elapsed since the issue of 
the first Standard Sections and Specitication, the success of the 
movement has been most marked and beneficial. It may be con- 
fidently predicted that the future effect of the movement will be 
greatly to the benefit of the nation. 


DiscussioN. 


The CHAIRMAN (Dr. Ewing) said it must be a particular satisfac- 
faction to Sir J. Wolfe Barry to be able to give that record of such 
a remarkable piece of work accomplished at his initiative. Would 
he tell them shortly what his views were about this:— Тһе ten- 
dency which British standardisation must always have to keep us 
out of line with other countries in the matter of practical units ? 

Sir WILLIAM PREECE supported all that the author had said. 
One point he had not dwelt upon. Не was talking about 
standardisation with one of the largest manufacturers of electrical 
plant and the benefit of standardisation to the public, when the 
said manufacturer supported him by saying that there was nothing 
in the whole of the engineering world во outrageous as the want 
of uniformity and standardisation ia electrical motors which were 
now coming into use with such phenomenal speed. He pointed 
out that they could not stock any type of motor because the elec- 
trical engineering people of this country seemed for the past few 
years to have been striving to show how impossible it was to 
establish standardisation among the electrical plant and the instal- 
lations in this country. They had 472 large installations at work ; 
they had nearly 1,000,000 н.р. at work. Of the 472 installations 
nearly 400 were in a state of hopeless confusion. One great result 
of this movement would be to establish standardisation enabling 
manufacturers to stock electrical plant, and the public would reap 
the benefit by getting a considerable reduction in the coat. 

Prof. DaLBy cited a case where standardisation would have 
been advantageous. It occurred between the North-Western Rail- 
way, and the department to which the Chairman (Dr. Ewing) 
belonged. The rails on a pier used by the N.W. Railway had to 
be relaid. The order went to Crewe, but the work was to be done 
with rails of the same section that had been used in the first 
instance. No manufacturer had that particular Admiralty section, 
but the Admiralty insisted upon having it. The effect was that they 
had to make new rolls completely to make these few rails. 

The CHAIRMAN: That was before my time. 

Sir W. H. WHITE said that no doubt Prof. Dalby's story was quite 
correct. He said it was many years ago. Even that department 
had since taken an active interest in the work of standardisation. 
Sir William dwelt on the enormous advantage of the appointment 


. of this committee by bringing both maker and designer into con- 
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ference. In regard to Sir Wm. Preece's instance (electrical 
machinery), that brought out the point that it only became possible 
to standardise at a certain stage of development. They wanted to 
avoid stereotyping and interference with invention. In a new 
industry such as Sir W. Preece. had mentioned, it was inevitable 
that there should be freaks and competing schemes and eo on up to 
a certain point—standardisation came on later. The effect of 
standardisation could only be beneficial when the methods and 
limits were fixed by those who understood what was required. He 
had seen standardisation carried to an extent which was ridiculous, 
when those who had the power of saying the last word had not 
the necessary knowledge. Looking to the future, what they had 
to realise was that the back bad been broken of an enormous 
amount of initial labour. They saw daylight through what at firet 
was a great mass of material that had had to be dealt with. 

Mr. C. F. JewEIN said that one of the causes that had made 
standardisation more difficult here than abroad was the employ- 
ment of the consulting engineer between consumer and producer. 
In Germany that was not the case. In England it bad been almost 
impossible to get these three to agree. 

Mr. HAwkESLEY said with reference to the chairman's remarks, the 
Standardising Committee of which he was chairman took care 
before arriving at standardsin this country for cast-iron pipes, to 
ascertain what was being done on the Continent, so that advantage 
might be taken of whatever appeared to be good — both on the 
Continent апа in America. He agreed with what had fallen from 
Sir Wm. White with regard to the standardisation of a new 
industry. He thought with him it would only cripple development 
of & new industry to attempt to standardise it before it had settled 
down to at least a certain limited number of accepted designs. It 
was most essential to avoid by standardisation anything like the 
crippling of design. 

A SPEAENRB cited an instance showing the need for standardisation 
being adopted by the engineering department of the Navy. 

Sir J. Wornre Barry admitted that standardisation could be 
carried too far, and it would be quite wrong to attempt to standard- 
ise new inventions, but although there were two very pronounced 
cides to the matter when they began, one side had now dwindled 
into obscurity. The whole weight of engineering opinion had now 
been thrown definitely on the side of standardisation of those 
things which could be properly standardised. They had provided 
for elasticity of design and invention. They had felt from the first 
that this was even more important than standardisation. The 
result to engineers and manufacturers in coming together had been 
beneficial to both, and they had been able to arrive at results 
which were beneficial to both maker and user. They might con- 
cratulate the country on being in the van of this improvement, 
«hich was, he thought, of the greatest possible importance to the 
„ of our commercial position in all the markets of the 
wor! 

Several of the speakers in the course of the discussion paid a 
tribute to the excellent service rendered by the secretary of the 
Standardising Committee, Mr. Leslie Robertson. 


A Magnetic Indicator of Temperature for Hardening 
Steel. 


, By WILLIAM TAYLOR. 
(Abstract of Paper read on August 3rd before Section ©.) 


Tue well-known troubles of warping and change of size when 
hardening tool steel experienced in the case of some specially 
exacting work, led me to seek some more reliable and convenient 
indicator of hardening temperature than those in common use. 
Dissatisfied with the results obtained by the use in an ordinary 
workshop of an electrical pyrometer employing a thermo junction, 
with the inconvenience of having to obtain a cooling curve with 
each sample of steel, and the uncertainty arising from the need of 
heating the object above the critical point so obtained to meet the 
fact that the critical point for heating is higher than that for ccol- 
ing, I sought to make use of the known fact that at this critical 
point the magnetic permeability of the steelischanged. With the 
co-operation of Mr. F. J. Mudford, I experimented witha magnetic 
induction balance consisting of three similar flat coils of wire 
placed el оп а common axis and equally spaced, the inner coil 
in circuit with a telephone receiver, and the outer coil supplied in 
series with an alternating current, and so connected that at-ordi- 
nary times no sound was produced in the telephone. When, however 
stee] was placed between the centre coil and either of the outer 
ones, the magnetic balance was disturbed and a sound produced in 
the telephone. The steel was then heated, and when it reached the 
critical temperature and became non-magnetic, the sound in the 
telephone abruptly ceased, whereupon the steel was quenched and 
bardened. Steels with carbon contents ranging from 7 to 1:35 per 
cent. were hardened in this way at temperatures which, judged by 
the eye alone, no skilled mechanic would feel safe in using, while 
the fine grain shown on fracture, together with the invariable hard- 
пева, showed how closely the critical temperature had been obtained. 
In each case on letting the steel cool во that sound was resumed in 
the telephone, the steel failed to hardep, although the fall of 
tem was imperceptible to the eye. Following this experi- 
ment, the magnetic indicator (which was exhibited to the meeting) 
attached to a small muffle furnace, was constrücted, and has been in 
daily use in a tool room for several months, where it has served to 
indicate tem for hardening press-tools, milling cutters, taps, 
reamers, &., and bas established a record during that time in that 
not a е piece has been lost through warping or cracking in hard- 
ening, while the quality of the hardening has been excellent, 


The attachment consiste of a hardened steel permanent magnet, 


extended by soft iron pole-pieces into the general form of a 
horse-shoe magnet, the gap of which is in the muffle of the furnace, 
and is 80 adjustable that the piece of steel to be hardened may bo 
arranged to fill the magnetic gap. The pole-piece at one side of 
the furnace is hinged, by rocking on the magnet, and is prolonged 
in such a way as to form a second and alternative magnetic circuit 
tending to displace the rocking pole-piece and withdraw it from 
the object being heated. This, however, so long as the object is 
magnetic, is prevented; but when its temperature rises to the 
critical point, and the steel object, becoming non-magnetic, releases 
the pole-piece, the latter rocks, and in so doing establishes an 
electrical circuit by which a bell is rung, giving audible warning to 
the attendant. This device has proved of great practical service 
by making the work of miscellaneous bardening safe and certain in 
its resulte. It is noticeable in every case that the temperature at 
which hardening is thus safely accomplished is visibly lower than 
that at which a skilled workman would ordinarily harden steel 
when endeavouring on the one hand to avoid over-heating, with its 
resulting brittleness, cracking and warping, and on the other hand, 
the failure to harden, and the certainty that in re-hardening these 
risks of cracking and warping would be multiplied. 


The Removal of Dust and Smoke from Chimney Gases. 
By S. Н. Davies, M.Sc., and F. G. Fryer, A.M.I.M.E.. 
(Abstract of Paper read in Section G on August 3rd.) 


IN this paper the authors describe the results obtained with a 
specially-designed plant at Messrs. Rowntree's Works, York. The 
boiler plant consists of five Lancashire boilers, 30 ft. by 8 ft. and 
one of 30 ft. by 8 ft. 6 in., working at 100 lb. pressure, and fitted 
with Bennis sprinkling stokers and coal-feeding elevators. 
McPhail & Simpson's superheaters are fitted in the downtake of 
each boiler, raising the temperature of the steam to about 520° F. 
The economisers are of the ‘“‘Green” type, and consist of 600 
tubes. The temperature of the feed water averages 250° F., while 
that of the flue gases on leaving the economisers averages 320° F. 
The average consumption of fuel amounta to 310 tons per week. 

It was found necessary to install a 7-ft. diameter induced 
draught fan two years ago to increase the evaporation on the 
existing boilers, while maintaining the chimney gases fairly free 
from smoke. It is placed at the base of the chimney, which is of 
brick, 6 ft. in diameter at the bottom, 5 ft. at the top and 150 ft. 
high. With this fan and chimney the suction on the main flue is 
about { in. water gauge when all the boilers are in use. The addi- 
tion of this fan has practically doubled the draught at the fires. ! 

A dusty pea slack from the South Yorkshire coalfields, having an 
average calorific value of 12,500 B. TH. v., and containing 10 per cent. 
of ash, is used. Of this coal, 40 per cent. consists of dust and fine 
smudge, which will pass through a NN in. mesh. 

Since the installation of a power gas plant, less than one-third of 
the steam generated has been used for power, the remainder being 
required for boiling, heating, &c. 

Owing to the special conditions, the authors could not aim at 
what may prove to be the ultimate solution of the problem, the 
non-production of either dust or smoke in the furnace, and so 
turned to the only alternative, that of intercepting the dust and 
smoke from the furnace gases. With this object in view the flues 
were arranged so that the gases could travel in either direction 
through the economisers, and a brick chamber (37 ft. long, 14 ft. 
6 in. wide, and 17 ft. high) was built at the end opposite to the 
existing fan and chimney, in which the gases could be washed. 
The gases are drawn through this smoke washing chamber by an 
8 ft. 6 in. fan, and delivered to a steel chimney of 7 ft. diameter, 
rising 50 ft. above the top of the washer. The fan is run to give 
about j-in. water gauge in the main flue. 

The smoke washer is lined with Staffordshire bricks set'in 
cement ; the four baffles are made of cast-iron plates. Water can 
be supplied in the form of coarse spray through a number of 
Harrison's patent spraying nozzles and, further, in the form of con- 
tinuous sheets of falling water. There are also two hot and one 
cold water nozzles close to the inlet from the flues. 

The floor of the smoke washer slopes towards the outlet, and any 
grit or dust deposited on it is washed down at intervals by a flush 
of water from three automatic tippers (T) built into the walls. 
After passing & water seal, the grit is collected in either of two 
parallel settling tanks. It is intended to deal with grit in future 
by draining on sieves and elevating to a truck for removal. 

The gases pass from the economiser chamber at a temperature of 
about 320° F, and at a velocity of 20 ft. per second into the first 
Bection of the smoke washer, where the velocity is reduced to 37 ft. 
persecond. It was found best to saturate the gases as far as 
possible with water vapour in this section, supplying a plentiful 
spray of hot water from the economisers through nozzles at a 
temperature of 250° F.; to which is added exhaust steam from the 
fan engine. After passing over the first baffle the gases come in 
contact with cold water from one or both of two sets of sprays in 
the second section. They impinge against wet walls and sweep 
down on to a floor covered with running water before passing under 
the second baffle. At this point, if necessary, they can be drawn 
through a continuous sheet of water falling from the edge of the 
baffle. In the third section the gases are subjected to further 
chilling and washing by means of cold water sprays, and, if desired, 
the proeess can be repeated in the fourth section by sprays. Thegas 
emerging under the last baffle can be washed by another sheet of 

water, and direct into the fan suction from the last section 
of the chamber, which contains a single nozzle, 
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The authors arrived at the following conclusions :— 

1. The application of steam and hot water in the first section 
gives much better results than the use of cold water sprays at this 

> oint. | 

8 2. The cold water is best applied in the second and third 
sections. З 

3. The application of eheets ів an extravagant method of using 
water, and ғо long as the walls and floor are kept wet and the 
sprays are under Eufficient preseure, sheets may be dirpenred witb. 


:ARROWR IN ELEVATION DENOTE FLOW OF GASES 


ALLTEL LULL 


at ' 
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DrAGBAM SHOWING ARRANGEMENT OF WASHING CHAMBER IN 
ELEVATION. 


4. With gases leaving the economiser at 300° to 350° F. a favour- 
able temperature for the exit gases is 130° to 135° F., while the water 
running to waste has a temperature of 110° to 115° Е. 

5. The minimum volume of water requieite to deal with 2,400,000 
eb. ft. of hot gases per hour is from 7,000 to 8,000 gallons, distributed 
approximately as follows:— 

Cold water: tippers, 1 gals.; sprays, 5,000 ; hot water sprays, 
1,300; exhaust steam, 100; total supplied = 7,400 gals. Deduct 
water vapour required to saturate exit gases at 130° F. = 1,000 gale., 
and the water running through settling tanks to waste = 6,400 gale. 
per hour. 

Most of the sulphur acids present in the flue gases are dissolved 
in the wash water, but the gas passing to the fan is not entirely free 
from a slight acid spray, and it bas been found advisable to inject a 
small quantity of dilute soda solution on to the fan blades, to 
neutralise continuously the sulphuric and sulphurous acids, and so 
protect the metal from corrosion. | 

A comparative series of experiments оп the gascs at the base of 
the main brick chimney and on the washed gascs at the base of the 
steel chimney gave the following results :— 

Ordinary chimney 
gases containing 


5˙1 per cent. CO, 
(mean of 6 experiments), 


Washed 
gases, 


Total S. acids (calcd. as SO,) 0:2 0/005 gram per cm. 
Grit i XN 0:36 Nil 
Smoke scale (Ringelmann's) 21 Trace only. 


It will be seen that the whole of the grit and dust, and prac- 
‘tically the whole of the smoke and the sulphur acide, are removed in 


INLET FROM 

CONOMISERS BOILERS 

gee аа ARROWS IN PLAN DENOTE FLOW OF WATER 
"c | | 


2 . 


PUMP HOUSE 


9g’ N ENGINE 


Ра 


AG Ki 


— 


EC 


2 
1 
At 755 
@| 1 
7l Z 
24 


S 


PLAN OF WASHING CHAMBER, &c. 


the smoke washer. The amount of grit collected is about 1,600 lb. 
per 24 hours (calculated on the dry substance), equivalent to 1:5 
per cent. of the coal burnt. 

Allowing ample capital charges and working costs, the authors 
estimate that the cost of running will add 10 per cent. to the 
annual cost of coal. 


air per minute against 14 Ib. per sq. in. blast pressure. In 


The authors experimented with & view to proving the efficacy of 
adding lime water to fuel, with a view to diminishing sulphurous 
acid in the gases of combustion, and came to the conclusion that 
within practical conditions no effect was produced. 


Discussion. 


Mr. RonEeBT HaMMOND congratulated the authors upon their 
practical paper, which came at an opportune moment, for the 
problem of the abolition of chimneys used in connection with 
small factories in towns and their substitution by large gene- 
rating stations was present all over the country. During the past 
session he had had to carefully consider the subject before a Par- 
liamentary Committee. Any method by which they could get rid 
of sulphur would be a considerable help. He noted in the paper 
that with the combustion of 310 tons of coal per week at Rowntree's 
works, there was an expenditure of 6,000 gallons of water per hour. 
The problem he (Mr. Hammond) had to deal with was more than 
20 times as large, and if water cost 1s. per 1,000 gallons, that 
would be £50,000 a year, a large sum to pay for thc elimination 
of the sulphur. The demand of the Commissioner of Worka for the 
elimination of sulpburic acid was putting upon any industry too 
heavy a burden when it reached such figures as tbat. He was 
pleased to note that the authors dissented from the dictum laid 
down by Dr. Thorpe that the matter was easily dealt with by 
putting a little lime water on the coal. With large undertakings 
one point that came out was the question of the cost of water. In 
Messrs. Rowntree’s works they pumped water for nothing, but in 
large centres they would not be in that happy position. If they 
had to undertake such a thing at Johannesburg, they would have to 
pay 3s. 6d. per 1,000 gals. for the water so used. 07 

Prof. HELE-SHaw said that the title of the paper did not limit 
the kind of chimney. He was informed that already in Germany 
serious attempts were being made to deal with the gases of ordinary 
chimneys. At first sight it looked Jike a hopeless project. It was 
not so, except from the point of view of expease—to collect the 
gases from the domestic chimney and to treat them. He ventured 
to think the time would come when, even in London, the air would 
be purified from that fearful state of fog which was caused, they 
believed, almost entirely from the domestic chimney smoke, and 
not so much from the factory. As science advanced, the millions 
lost by the emission of all this smoke would be seriously dealt with. 
He welcomed the paper asa serious attempt to tackle the question. 

Mr. Hawkszey and the chairman added a few words. 


Recent Advances in Steam Turbines, Land and Marine. 
By G. GERALD Srongy, B. E., M. I. C. E., M. I. E. E. 
(Read in Section Q, August 7th.) 


In steam turbines used for driving alternators and dynamos for 
electric light and power, the advance during the last few years has 
Been very rapid. It was only in 1884 that Mr. C. A. Parsons made 
hie first turbo-dynamo of about 10-н.р., and in 1888 the size had 
increased to 350 KW.; in 1896, to 500 KW.; in 1900, to 1,250 kw. ; 
іп 1902, to 1,500 км. ; and in 1904, to 4,000 kw., while many of 
larger sizes, up to 6,000 Kw., are now in hand under his patents. 
Practically the whole of the great distribution of power develop- 
ment on the North-East Coast, described before this Section two 
years ago by Mr. C. H. Merz, is now supplied from these steam 
turbines. They also supply the power for the electrification of the 
underground raitways of London, and on the Continent the great 
Paris stations, which will eventually have some 11 plants of 
5,000 xw. each, are adopting Parsons turbines. In this country the 
largest turbine stations are those at Neasden, Chelsea, and at Car- 
ville, near Newcastle-upon-Tyne, the latter having two turbines of 
2,000 kw. and two of 4,000 K w., and four more of the larger size 
will shortly be added, making a total installed of 28,000 Kw., with 
an overload capacity of about 50,000 kw. for the peak load. The 
supply is three-phase at 6,000 volts and 40 periods, and the 
4,000-kw. turbines take 15°4 lb. of steam per kilowatt-hour, with 
200 lb. boiler pressure, 150° Е. superheat and 284 in. vacuum, 
barometer 30 in. 
For the great power scheme proposed for the supply of London,- 


turbines of 10,000 xw. have been designed with an overload capacity 


of 100 per cent., and it is confidently expected that with them a 
consumption of 13 lb. per Kw.-hour will be reached. For con- 
tinuous current work, several turbo-dynamos of 2,000 xw. have 
been made, and by the use of a compensating winding and certain 
improvements in the commutators and brush gear the commutation 
troubles which were formerly experienced in large sizes have been 
completely overcome. 

During the last three or four years a turbine blowing engine has 
been developed, chiefly for use in connection, with blast furnaces. 
This engine consists of a turbine air compressor directly coupled 
to a steam turbine. The air portion is built up of alternate rows 
of fixed and moving blades, the fixed or guide blades being secured 
to the turbine case and the moving blades to the revolving drum 
or shaft. The moving blades are set at an angle to the plane of 
revolution of the shaft, and each row may be compared to a multi- 
bladed propellor, the fixed or guide blades merely serving to direct 
the air in a longitudinal direction along the cylinder after it leaves 
each row of moving blades. The first machine of this type was 
installed at Messrs. Cookson's Lead Works on the Tyne, and was 
used for lead smelting. It was driven by a high speed electric 
motor at about 4,000 r.p.m., and the ojitput was 3,000 cb. ft. of frec 
ractice 


it was found that the steady and continuous blast maintained by this 
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machine greatly improved the output of lead from the furnace, 85 right down to the vacunm of the condenser, it is most important 
compared to that obtained with the pulsating blast from the Root’s that this vacuum ghould be as high as possible. As a rule the 
blowers previously used. This same effect has been noticed in the temperature of the inlet cooling water is fixed, and therefore it is 
case of iron blast furnaces. A considerable number of these turbo important to keep the difference of temperature between the cooling 
blowers have been built for iron smelting, the usual size delivering water and that due to the vacuum in the condenser as amall as 
about 20,000 cb. ft. of free air per, minute, against 10 lb. normal ossible. One obvious way is to increase the volume of the circu- 
blast pressure when running at 3,000 r.p.m., aud a special by-pass ating water, but it has not been found advisable in practice to 
ralve is fitted on the steam turbine by opening which, the speed can increase this above about 60 times the weight of the steam used, 
he raised to 3,800 r. p. In., and the output of the plant increased by giving а rise of temperature of about 17° Е. between the water 
£0 to 60 per cent. at & moment's notice. The blast pressure can entering and leaving the condenser. It is then the object of the 
thus be raised to 16 or 17 10., or at lower pressures à proportionately — designer to get the temperature due to the vacuum in the condenser 
larger volume of air can be delivered, showing the great flexibility as near as possible to that of the cooling water leaving the con- 
of the plant. denser, and in this regard great help is given by the use of what is 
Blast furnaces when blown by turbo blowers are fouud to be called a Vacuum Augmenter," which consists merely of a steam 
much less liable to develop “ hangings” or scaffolds,” and even jet placed in a contracted pipe between the condenser and the air 
when they do, they are quite easily blown free by simply opening pump, which compresses the air and vapour from the condenser 
the by-pass valve. The weight of such а plant is only 25 tons, ав and delivers it to the air pump through a small auxiliary con- 
compared with 140 tons for a reciprocating plant, 4 5-ton overhead denser. This device was fully described in the paper read by Mr. 
crane being large enough to deal with all lifts. As in the case of Parsons and myself last December before the Institution of Civil 
all turbine plants on land, only light foundations and no holding- Engineers By the help of this, with even ав high rates of con- 
down bolts are necessary. |. densation as 11 to 14 lb. per sq. ft., the temperature due to the 
It would be well to ‘mention here the small consumption of oil vacuum is not more than 4° to 6° Е. above that of the water leaving 
by an engine of this size. It amounte to only half a gallon per the condenser, and less at smaller rates of condensation. These 
week, representing à weekly oil bill of 1s. 9d. high vacua are impossible with air pumps of ordinary construction. 
When considering the efficiency of blowing engines, the most Thus on the Man» "n, 8 cross-channel steamer, when condensing 
important point to know is the quantity of steam required to utthe rate of 14 lb. steam per 8q. ft. of surface, the sea tempera- 
deliver a certain volume of air against a certain pressure. This ture being 54° F., the water leaving the condenser was 88° F., and 
latter may be taken as the adiabatic horse-power in the air, and if the vacuum 28-4 in. (barometer 30 in.) representing 94° F., or a 
considering the overall thermal efficiency of the whole plant, the loss of only 6° F. Here it was found that the gain with and witb- 
former may be taken as the available energy in the steam when out the augmenter on was from 1 in. to 14 in. of mercury. In land 
worked according to Clausius' or Rankine's cycle. As à typical condensers when working at the rate of 11 lb. per sq. ft., the inlet 
case, a turbo blowing engine at Messrs. Wilsons, Pease & Co.'s water being 52°5° F., and leaving the condenser at 67° F. a vacuum 
works, Middlesbrough, may be taken. This engine, when delivering of 29:25 in., with the barometer 30 in., i8 obtained, showing а loss of 
18,500 cb. ft. of free air per minute against 10 ]b. blast pressure, temperature of only 4^ F., while at smaller loads the vacuum rose 
was found to take 15,100 lb. of steam per hour. The turbine was to 29°5 in. 
supplied with saturated steam at a pressure of 150 lb. per sq. in., . When it is remembered that between 25 in. and 26 in., or 26 in. 
and exhausted into a 27 in. vacuum (barometer 30 jn.) This re- and 27 in. vacuum there is а gain of steam consumption at full load 
presents a steam consumption of only 99:5 lb. per adiabatic H. P. ina turbine of about 4 per cent., rising to 5 per cent. between 27 in. 
hour, or an overall thermal efficiency of 37°4 per cent. and 28 in., and about 7 per cent. between 28 in. and 29 in., or that 
Another turbo blowing engine, for the copper gmelting furnaces about 24° F. decrease of temperature represents а gain in consump- 
at the Mount Lyell Mining Co.'s works in Australia, required tion of 1 per cent., and that the proportionate increase is much 
5.980 lb. of steam per hour when delivering 18,100 cb. ft. of frce greater at smaller loads, it will be seen how important it is to get 
ait per minute, against a pressure of 7 in. of mercury, which is equal as good a vacuum ав poasible. 
to 255 adiabatic H.P. Steam was supplied at 140 lb. per sq. in., As the steam consumption in the jet of the vacuum augmenter 
superheated about 70° F., the vacuum at the cylinder exhaust being only amounts to some 1 to 14 per cent. of that used by the turbine, 
27 in. mercury, barometer 30 in. This result gives a steam con- it will be seen that a gain of about 4 in. of vacuum more tban 
sumption per adiabatic air H.P.-hour of 23:5 lb., or an overall counterbalances this extra steam used. 
thermal efficiency of 34:3 percent. It will thus be seen that the Space forbids much being said about the greatest development 
turbo blowing engine compares very favourably in steam con- of the steam turbine, that for marine propulsion. It is onlv 12 
sumption with the very best modern reciprocating plant, while, years since the question of building the little Turbinia was 
at tbe same time, the running ezpenses and repair bill are much mooted; it is only nine years since she was completed, and 


astonished everybody by her speed at the Jubilee Review at 


less. 

A turbo blower of а slightly different type to those we have just Spithead in 1897, and yet now out of a total number of 68 vessels on 
been considering has been constructed for dealing with large Lloyd's Register of over 20 knots, no less than 10 use Parsons 
volumes at low pressures. These plants are arranged so that they turbines, and the largest steamers in the world, the great express 
can either be used for blowing or exhausting, and in several large Cunarders, Mauritania and Lusitania, which are to cross the 


ironworks in Scotland bave replaced the blowers of the revolving Atlantic at 25 knots sea speed, and which will require some 
drum type for dealing with the waste gases from the blast furnaces, 70,000 І.н.р. to propel them, are being fitted with these turbines; 


and pumping them through the recovery plant. The usual capacity and so rapid has bee 


is about 30,000 cb. ft. of gas per minute, and the suction or pressure marine propulsion, that it has been found necessary to license over 
about 1 Ib. per sq. in. In one installation in Scotland, which has 40 of the leading engineering and ship-building firms in this and 
been working for nearly two years, three turbo exhausters, weighing other countries, to build these turbives, and the total H.P. of 
in all 20 tons, have replaced twelve exhausters of the revolving marine turbines completed and on. order, now approache- 
drum type, the drums alone of which weighed together over 100 1,000,000 H. P. 

tons. In these blowers there generally are three to five cast-steel.. On the score of economy it has been found that crose-channel 
propellors with rings of gpirally-sbaped guide blades between them, boate use from 15 to 25 per cent. less coal tban those with recipro- 


the speed being about 7,000 to 8,000 r.p.m. cating engines, besides having а smaller engine-room staff, as well 
A noteworthy point in connection with these machines when as using much less oil, waste and other stores. 


dealing with blast furnace gases is that, owing to the high velocity In the case of the third-class cruiser Amethyst, it was found that the 
of the vas through the machine, they do not become clogged with turbines were superior in economy to a similar boat with the latest 
tar and other matter. type of reciprocating engines from 14 knots upwards, while at full 
It is well known that it is almost, if not quite, impossible to speed she attained 23°63 knots, as against 271 of the vessels with 
utilise economically by 4 reciprocating engine low-pressure steam ` reciprocating engines, and used 5 per cent. less steam, the 


at about atmospheric pressure, and it is under these conditions that additional speed representing an extra power of 35 per cent. 
importance. All turbine boats hitherto fitted, witb the exception of the Viper 
and the Cobra, which had four shafts, and a yacht which bad two, 


exhanst from & reciprocating engine by a steam turbine, and this have been with engines of the three-shaft type, with the H. P. 
was first put into practice in H. M. destroyer Velor in 1903, which turbine on the centre shafts, and L.P. on the wing shafts, which 
had a pair of small reciprocating engines exhausting into the main I. P. turbines also contain the astern turbines with the addition, in 
turbines at cruising gpeeds, they being disconnected from the main case of warships, of cruising turbines for low speeds. In very 


turbines when it was desired to run at high speeds. large ships four shafts are preferable, having H.P. turbines on the 


At Messrs. Guinness's brewery in Dublin, the vats are supplied centre sbafts and L.P. on the wing shafts, while in a small low-speed 
with steam from the exhaust of turbines exhausting at about 11 lb. yacbt two shafts have proved successful, having 8 H.P. port and 
eq. in. above the atmosphere, which, of. course, i8 only possible L.P. starboard. 
as the exhaust steam of turbines is absolutely free from oil and In the case of tramp steamers of, say, 10 knots, & very great 
other deleterious matter. At certain times this exbaust is more economy will be obtained by the use of an exhaust turbine with the 
than the vats can utilise, and then, instead of wasting the steam, - reciprocating engine exbausting into it. If we examine indicator 
it is sent through an exhaust turbine of 250 Kw. to a condenser. diagrams of a tramp steamer, it will be seen that the steam is 
absolute only, and that 


Tbis turbine, when supplied -with steam at 11 lb. per sq. in. and a usefully expanded down to about 7 lb. à 
vacuum of 263 in. (barometer 30 in.) took only 34 4 lb. of steam per nearly the whole of the energy from 7 lb. to, say, 1 lb. absolute 1$ 
y between British thermal units wasted. By the use of exhaust turbines, the greater part of this 


kilowatt-hour, giving an efficienc 

in the steam by Rankine’s cycle and electrical horse-power of 57 can be recovered, representing а net gain of from 15 per cent. to 
r cent. 25 per cent. in the power on the same coal bill. It is expected 
Anotirer instance is at Messrs. John Brown & Co.'s at Sheffield, soon to put this system into actual operation. 

where the exhaust from a blowing engine will shortly be utilised in OE 

„„ and wil give about atmo PIS ee otal ae A brief discussion followed the reading of Mr. Stoney’s paper, the 


vacuum of 27 in. This will give an additional power of about speakers being Dr. Ewing, Messrs. Hammond, Attwood, Hawksley, 


ped as is well-known, the steam turbine, unlike the recipro- Maccall, and Col. Crompton, to whose remarks the author replied. 
cating engine, can fully utilise the highest vacua, and can exhaust (To be continucd.) 
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CORRESPONDENCE. 


Letters. received. by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Electricity ia Collieries. 


Your correspondent's letter signed “ Power" in your 
issue of 27th ult. refers to me, and I regret that owing to 
absence from home І cannot search through old notebooks 
to furnish accurate information on the different, points, but 
from memory I can answer his questions in general terms as 
follows :— 

1. Electricity was first used in collieries for signalling 
purposes, but I have no information as to the date of the 
first such application. In 1883 there were several lighting 
installations at work in collieries to my knowledge: 1 think 
that at Earnock was the first, and would be put in about 
1882. but I can give no details from memory. 

2. The first installation for power was, во far as I can 
remember, at Trafalgar Colliery for pumping, and the type 
of motor, in all probability, was series. Probable date, 1888. 

3. I believe I put in the first three-phase plant at a British 
colliery about 1893 or 1894, consisting of six motors for 
working in-bye pumps. Pressure 500 volts, motors totally 
enclosed, and squirrel caye. 

1. I know of no single-phase alternators now working at 
collieries. I put one down about 1891, 40 Kw. 2,000 volts, 
which worked for a number of years, lighting the colliery 
and the owner's residence about 14 miles away. There were 
also in the carly days several alternators working Jablochkoff 
candles, but I fancy all these have been superseded. 

If ** Power" cares to write me direct, informing me of 
the purpose for which he is collecting information, I could 
doubtless assist his researches into ancient history. 


Є. Stephen Corlett. 
Wigan, July 31s/, 1906. 


I notice in your issue of July 27th that a correspondent 
signing himself * Power," requires some information with 
reference to the early history of the application of electricity 
in collieries. 

The following particulars may be of interest to him :— 

In the year 1891, Messrs. D. Selby Bigge & Co. carried 
out & mining installation embodying winding, hauling and 
pumping at one of the Earl of Durbham's collieries, which 
now belongs to Messrs. The Lambton Collieries, Ltd. 

Considering that the use of electricity in collieries is 
becoming so universal, the particulars I give below of this 
installation, I think, cannot fail to be of interest. 

À generating station was erected at the colliery, and two 
Willans engines running at 380 r.p.m., indicating 140 н.р. 
each, were installed. These were placed at each end of a 
line shaft, and were fitted with claw clutches. From the 
line shaft were driven two power dynamos of 65 Kw. each, 
running at 500 r.p.m., shunt-wound, 780 volts, continnous 
current. Two dynamos for exciting and lighting at 
100 volte were also driven off this shaft. 'The armatures 
were Gramme wound. The current was taken from these 
machines to a switchboard and carried down the shaft by 
insulated cable, fastened to insulators, the insulators being 
fixed to the buntings. 

А three-throw pump coupled by gearing to a 40)-н.ь. 
motor was placed 1,357 yards from the shaft bottom. The 
pump had to deal with 150 gallons per minute, against a 
vertical head of 270 ft. | 

At a distance of 1,290 yards from the shaft bottom, an 
endless haulage machine was erected. In this instance 
also the motor was direct coupled to the haulage by means 
of gearing. 

1,500 yards from the haulage, or a distance of 2,790 
yards from the shaft bottom, the winding engine was 
placed. This consisted of a motor direct coupled through’ 
vearing to the winding drum, the depth of the staple being 
144 ft. = 2 

It will interest your readers to know that the whole of 
this plant, with the exception of the generating station, is 
running satisfactorily to-day. The generating station is 


now shut down, as the colliery company take their energy 
from the Durham Collieries Electric Power Co., Ltd., but 
the whole plant was running as recently as three months 

о. 
EN ow that the question of electric winding is receiving so` 
much attention, I think it will interest your correspondent 
to know that an electric winding engine, although certainly 
only a small one, was installed 15 years ago and is working 
to-day. 

R. G. B. 
Newcastle-on-T yne, July 31st, 1906. 


Wireless Telegraphy. 


In various articles on wireless telegraphy I have attributed 
the invention of the alternating-current dynamo with closed- 
circuited movable coil to Prof. Elihu Thomson on the 
strength of Prof. Elihu Thomson's U.S. patent 363,185, 
filed January 26th, 1857, issued May 17th, 1887, and had 
obtained a licence from Prof. Elihu Thomson for the use of 
this device, as modified by me for telegraphic work, for use 
in wireless telegraphy. 

Prof. Thomson, in the specification referred to, very 
specifically claims to be the inventor of this device, and 
states therein :— 

* My present invention depends upon the discovery made 
by me that through the induction exercised by an alternating 
current or magnetic field upon a closed circuit of low resist- 
ance and high &elf-induction forming another coil or closed 
band, and through the self-induction of the electric currents 
set up in the latter, a repulsive action is established, resulting 
in a tendency of the closed-circuit coil or conductor to more 
away from its inducing field or to sct itself at an angle to 
the inducing field." 

In the drawings accompanying the specification Prof. 
Thomson shows a fixed and a movable coil placed at an 
angle to each other, the one short-circuited and the other 
carrying an alternating current. 

Dr. Fleming in his book on “The Principles of Electric 
Wave Telegraphy,“ page 510 and elsewhere, states specific- 
ally that this phenomenon was discovered by him in 1887. 
Being desirous of giving the proper credit to the inventor of 
this device, I desire to obtain, through the columns of your 
paper, any information having a bearing upon the subject, 
and more particularly if there is any publication by Dr. 
Fleming prior to January 26th, 1887, the date of Prof. 
Elibu Thomson's publication, in which this device is 
described. 

Reginald A. Fessenden. 


Brant Rock, Mass., U.S. A., July 21st, 1906. 


Industrial Power Supply from Municipal Stations. 


I should like to be allowed to make some observations 
on the article by Mr. F. H. Corson in your issue of July 
27th on “ Industrial Power Supply from Municipal Stations,” 
as I think the conclusions he draws are entirely erroneous. 

In the working out of & particular case which is to prove 
that a municipality, or even an old-established station for a 
matter of that, cannot profitably supply power at a cheap 
rate, Mr. Carson makes a false assumption which entirely 
invalidates his argument. The fallacy is this, that because 
the mean capital expenditure of lighting stations in the past 
has been something like £70 per KW., therefore, for all 
fresh business that а municipality takes on it has to pay 
£70 per KW. for ite plant. | 

It is hardly necessary to point out that the high capital 
expenditure was due to pioneer work, which involved 


high prices and experience dearly bought, but there is no 


reason whatever for this to continue, and I maintain that 
in most cases an existing municipal undertaking can increase 
its capacity at a considerably less capital cost than a power 
station could be put down for. It need pay no more for 
it& plant, and in many cases there will be room in the 
existing buildings, new offices are not required, and additions 
can probably be made to mains for less than the cost of 
laying new ones. 

If the station has been run profitably with mainly & 
lighting load, and is able to stand the capital of £70 per Kw., 
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there is no reason for saddling the proposed power supply 
with part of the cost of this old capital expenditure. 

It is sufficient if it can provide for a return on the new 
capital ontlay that is necessary for its production. 

To pat the matter in another way, the question that a 
municipality has to consider when the opportunity of a large 
power supply occurs is, whether it will be better off with it 
or without it ; that is to say, will the receipts from the power 
load more than cover the extra cost involved ? 

A certain revenue can be obtained ; probably not more than 
‘75d. per unit at the most. It will be necessary to provide 
additional machinery and probably to spend a considerable sum 
on mains. The total cost of this additional outlay must be 
taken out carefully and a proper allowance made for interest, 
depreciation, &c. Then the working expenses must be con- 
sidered in the same way, as to what will be the additional 
expense incurred, and it will generally be found that the 
extra expense is small compared with the present cost per 
unit. (Coal is the only serious item, and even in places 
where this is dearest, the cost of actual generation, omitting 
standing losses, will not be more than 2d. or ‘25d. per 
unit. There will probably be practically no increase in the 
wages, and very little in the repairs. 

I have recently had to consider this question in connection 
with the supply to two large firms in this city, each of which 
was prepared to take from 200,000 to 300,000 units per 
annum at 2d. per unit, each requiring about 100 Kw. 

This is the way I regard it :— 

In order to supply them, we shall have to provide addi- 
tional plant, i. e., engine, dynamo, boilers, switchboards, &c., 
not at present, but in a year or two ; no new buildings will be 
required, as owing to the substitution of large sets for small, 
there is room for any amount that may be required. The 
new plant can be obtained for £10 to £12 per kilowatt, 
so that at the most £2,400 is required on this account. 
Mains will involve about £3,400 more, say, £6,000 alto- 
gether. Allowing 10 per cent. for interest and depreciation, 
we have 2600 per annum. Then as to extra running expenses, 

I allow *25d. per unit for coal. There will be no increase 
whatever in the staff, and oil and repairs are easily covered 
by 10d. This brings the extra working expenses to £700, 
so that after making full allowance, there is £200 to the 
good out of the £1,500. As a matter of fact, there will 
probably be a good deal more, as the expenditure on the mains 
is sufficient for a considerably greater load, and there is 
ample margin in the allowance for working expenses. 

This is one case only, and other considerations might arise 
in other circumstances, but I think it shows that an 

existing supply station can take on power loads at low rates, 
and still have something to spare which benefits the under- 
taking as a whole. 

It may be urged that this way of looking at the matter is 
not fair to other consumers, but my contention is that they 
are better off by such additions to the load, as whatever 
margin there is beyond the actual out-of-pocket expenses 
goes to help the general account, and as farther economies 
are attained through an increase in the output, this margin 
will become greater, and will be sufficient to bear the full 
share of other expenses. 

F. M. Long, 

City Electrical Engineer, 
Norwich, July 31st, 1906. 


Gas v. Electricity. 


I note that Mr. Abraham has replied to my criticism, and I 
quite agree that the jerry-wiring contractor deserves a great 
deal more abuse than he gets, for he has done more harm 
to the industry than ever Dr. Auer von Welsbach has done, 
but I wish still to point out that there are others. I 
regret, however, that Mr. Abrabam has taken one of my 
remarks personally. I did not for one moment suppose 
him personally * ignorant enough " (I have to thank Mr. 
Abraham for stating the matter so clearly) to think 
that “no contractor was worthy of being classed as a 
member of the electrical profession.” But I have come 
across that ignorant" supposition so often—the “only а 

contractor" expression—that the opening which he, no 
doubt, inadvertently gave was too good to pass by. 
Mr. Abraham cannot conceive of anyone being fool enough 


to worry a contractor to bring down the first cost of an 
installation in the way I mentioned in my previous communi- 
cation. Well, it is not an ac/ual case, but is sufficiently 
accurate for comparative purposes, and I can go further and 
say that out of the thousands of estimates made out by my 
firm and the hundreds of contracts executed during the past 
eight years, all that have really been carried out on the 


most economical currenl-cost basis could be reckoned in fens. 


And this was all dne to the fact that the first cost had to be 
kept low. ; 

Now, my powers of persuasion may be at fault, but 
certainly the lack of success has not been due to want of 
informing our clients—prospective and actual—and hence I 
thought the idea of giving “ two quotations ” a somewhat 
naive suggestion. 

Mr. Abraham has not, however, touched on what I con- 
sider the vital point of the whole question, and that is, that 
public bodies accept the lowest tender given them with 
scarcely a thought as to the standing—electrically, I mean— 
of the firm quoting, and then trust to their consultant or 
electrical inspector to see that the work is well carried out. 
Such a policy is bad for the contracting business because its 
inevitable result is to force good contractors into doing а 
second-rate job; it is bad for the contractor who gets the 
work, because he must scamp it in order to make ends meet ; 
it is bad for the consultant, who cannot feel any satisfaction 
in the complete installation, and it is bad for the rate- 
payers, who are left with a job which falls to pieces in a 
year or two. Such folly in any body of, presumably, 
business men who have the guidance of, presumably, an 
electrical expert is inexcusable. If the consultant estimates 
a certain installation according to his own specification to 
cost £2,500, and the tenders received run from £1;400 to 
£1,000, what should the selecting committee do? If they 
select the £1,400 tender, my opinion of them is that they 
must, be either knaves or fools, or both, and there is a strong 
presumption that the knavery is in excess of the folly. 
Sach a course of action on the part of any committee is, 
I should think, a most insulting form of censuring their 
engineer, besides being an object lesson on commercial 
immorality. 

Now, facts such as the above get noised abroad, and the 
average man gets the idea that the cheapest offerer will 
give him as good and satisfactory a job as the dearest, with 
the result that he accepts the jerry wireman’s offer and in 
12 months returns to gas. 

That is the sequence of events independent altogether of 
whether the firm who quoted low for the supposed public 
building were a good firm or a bad one. I know that we 
all are liable to make mistakes occasionally in estimating, 
and a good firm honestly quoting for a good job may con- 
ceivably, through some clerical or other blunder, find them- 
selves as far out as in the instance given. But this is my 
contention, that such a price is so obviously wrong that no 
body of men can be justified in taking advantage of another’s 
mistake in such a fashion. 

I much fear, however, that the millennium will have 
dawned ere such a spirit of business morality, fair play and 
common-sense can be expected.to animate the breast of 
Bumbledom. Even the “ greatest municipality on earth” 
are not above snatching at a “ bargain," so what can you 
expect from the man in the street ?" 


John D. MacKenzie. 
Glasgow, July 31st, 1906. 


Manufacturers Selling Direet to Consumers. 


It would appear from “ Consumer's letter in your last 
issue that, if the contractor would become a manufacturers' 
agent, his sins would be forgiven him ; but why cannot the 
members of the E.C.A.—and those contractors that should 
be—subsidise and run a factory on a profit-sharing basis, 
and thus save the necessity of both manufacturers and 
agents having to handle and increase the cost to the con- 
sumer ? Forsooth, what is equivalent to a duty of 40 per 
cent., plus manufacturers’ profite, plus agents’ commission, i8 
worth striving to attain. 

Regarding the reference to the cycle industry, it may 
surprise * Consumer " to learn that, though manufacturers 

E 
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in some instances do supply direct, no advantage is given to 
the purchaser other than had he bought from a recognised 
middleman, and really this is the very gist of my complaint, 
in that electrical manufacturers do not deal thus fairly with 
the trade, but give practically equal terms to the jerry 
builder, jerry wireman, and jerry anything. 
M. McBratney. 
Newport, Mon., Augus! 4th, 1906. 


Inaccurate Electricity Meters. 


The testing of new meters fresh from the manufacturer, 
as is commonly done, is of little value. The writer has 
performed several hundreds of such tests without finding a 
meter—excepting those damaged in transit—in which the 
error exceeded 24 per cent. This is due to the entire train 
of wheels being in a free and unlocked position, so the test is 
simply that of the meter when driving the revolving element, 
and at the outside one-third of the train of wheels towards 
the end of the test. А real reliability test can only be 
obtained after the meter has been for, say, 12 months on 
circuit in а consumer’s premises ; then the whole train of 
wheels can be fairly accepted as being in gear and locked 
in the position in which they are destined to work. 

This is only one of the many matters affecting the methods 
of ascertaining the value of a supply of electricity which, for 
many reasons, could only be adequately dealt with by a 
committee appointed by the I. E. E., as mentioned in your last 
issue by 

P. T. 9. 


LEGAL. 


WESTLAKE v. St. Pancras BorouGH COUNCIL. 
(Concluded from paye 171.) 


Mr. J. J. Bournn, M. Inst. C. E., said he had gone over the King's 
Road electricity works in connection with a previous action against 
the Council. The engines were then about 750 H.P. Witness had also 
visited Mr. Westlake's premises about 50 times since March last, 
and had noticed vibration each time, sometimes periodical and 
sometimes continuous. The vibration was not due to tramways or 
other traffic, but to the vibrating engines at the generating station. 
Vehicular vibration had not the same character of continuity and 
recurrence of beat as that caused by synchronising engines—he was 
speaking of the combined effect of the engines. He had seen the 
chimney of the works giving off sparks and dirt, and when he left 
the house his hands were dirty from the dirt from the works. He 
had made experiments with a vibration recording instrument, and 
had obtained records which he explained to the court. 

Captain Н. К. Sankey, R.E. (retired), said he had made several 
visits to the houses of the plaintiffs in April last, and had made 
experiments. He found the usnal signs of vibration in the living 
rooms, which, in his judgment, was caused by running machinery not 
perfectly balanced, and he had no doubt that it came from the 
defendants’ generating station. The question of the balancing of 
the engines was of very great importance. Unbalancing was 
caused by what were called the inertia forces not balancing 
amongst themselves. Six engines could be balanced, but not three. 
He should attribute what he saw to the steam turbines. "Vibration 
was ordinarily produced by two or more engines running out of 
step. The vibration recording instrument produced was, in his 
judgment, perfect for the purpose. It would record actual vibration 
magnified probably 200 times. He was aware that great efforts 
had been made to balance the engines. There was a vertical deep 
well steam pump at Idris’s works, opposite the power station, and 
pump power was frequently unbalanced, but the 140 н.р, horizontal 
engine at Idris’s would not produce the vibration he had observed at 
plaintiffs’ premises. It was impossible to dogmatise about vibration 
without an accurate knowledge of the subsoil. The principle of 
Prof. Dalby’s balancing device was to introduce heavy weights to put 
the inertia forces in opposition to the piston. 

ү the defence, evidence was given by Col. Crompton and 
others. 

His Logpsuip, in giving judgment, said the lapse of time before 
the action was fought would not prevent the right to an injunction 
if a nuisance were proved to exist. In the present case, however, the 
Court must take into considefation the fact that the alleged nuisance 
from dust had existed since the destructor was started ; it was 
not alleged to be an increasing nuisance, and the plaintiffs had done 
nothing in the matter since 1894. The evidence of the plaintiffs 
on that point was vague, inaccurate and somewhat exaggerated, and 
he held that they had failed to prove the nuisance. With regard 
to vibration, it was admitted that it had existed periodically since 
1903, and, in his opinion, the working of No. 3 engine Jed to 
vibration, which Col. Crompton had admitted» might be acknow- 
ledged to be a nuisance, Taking that admission, together with the 


plaintiffs’ expert evidence, he thought that legal nuisance existed at 
the date of the writ. The defendants had discontinued the use of No. 3 
engine, and had stated that it would not be used again, but the 
fact that the nuisance existed at the date of the writ entitled the 
plaintiffs to an injunction restraining the defendants from working 
No. 3 or any other engine во as to cause а nuisance to the plaintiffs. 
That entitled the plaintiffs to the costs of the action except so far 
as they bad been increased by their claim in respect of the dust 
destructor. There would be a set off of the latter against the costs 
of the action, and defendants would pay the balance. 


THE WORKMEN'S COMPENSATION ACT. 


TuE National Telephone Co. was proceeded against by the widow 
of an employé named Deakin to recover £250 damages for the 
death of her husband, who in April was working on one of the 
company's poles, when he fell & distance of over 50 ft., and was 
killed. A claim at common law had been disallowed, and it was 
then contended that the plaintiff could recover under the Work- 
men’s Compensation Act. Judge Lumley Smith decided that the 
accident did not happen during the repair of a building, and the 
plaintiff, therefore, had no case. Each party to pay their own 
совів. — T'he Times. 


Іохром Unitep Tramways, LTD., AND 
Roan Car Co., LTD., v. WALTERS. 


In the Court of Appeal on August 2nd the London United Tram- 
ways, Ltd., and the Road Car Co., Ltd., appealed against a decision 
by Mr. Justice Grantham awarding Mr. and Mrs, Walters £350 for 
injuries sustained in a collision between a tram and a motor-’bus 
near Shepherd’s Bush tube station in June, 1905. 

The Master or THE Коз said the admissions in the evidence 
might very well support the view that cach defendant had been guilty 
of negligence, and the jury were entitled to return a verdict against 
both defendants, from whose joint act of negligence the plaintiffs 
had suffered. ‘There was certainly nothing in the summing up that 
was calculated to mislead the jury, nor was there anything omitted 
Consequently this bi-lateral appeal failed. 

The Lonps Justices concurred, and both appeals were dismissed 
with costs. 


TELEPHONE Co. AND THEIR WIRES. 
Morion AGAINST A YORKSHIRE Co. 


On Wednesday, in the Chancery Division, the case of the National 
Telephone Co. v. the Waketield and District Light Railways Co. 
was again mentioned to Mr. Justice Swinfen Kady. 

Mr. Evz, K.C., observed that there was a direct conflict of 
evidence as to the respective rigbts of the parties to use the high- 
way, and the matter could not be disposed of on motion. He, 
therefore, asked that it should stand over until the trial of the 
action. 

Mr. MacnaGHTEN, K. C., for defendants, said that the case raised 
an important question of the construction of an Act of Parliament. 
The Light Railway Co. were putting up standards for the purposes 
of electric traction and the Telephone Co. had their wires adjoining. 
The trams would be running in about three weeks. 

His Іоврѕнір acceded to Mr. Eve's application, and reserved 
the question of the costs of the motion. 


BUSINESS NOTES. 


Improvements in the Tantalum Lamp.—Mrssns. 
SIEMENS Bros.’ Dynamo Works, LTD., inform us that several 
improvements have recently been made in the tantalum lamp, of 
which they are the sole importers. The average useful life is now 
at least 600 hours for the H-type standard lamp, and 800 
hours for the L-type lamp, while the average total life may 
be taken as equal to that of the ordinary glow lamp. These 
figures have been tentatively adopted for commercial purposes, 
although actual tests which have recently been made on a large 
scale at the works show even better results. Experiments have 
shown that by obscuring the pip end of the tantalum lamp, a large 
amount of the light which would otherwise be thrown upwards and 
dispersed inefficiently, is now concentrated vertically downwards ; 
in fact, the downward illumination is found to have been increased 
by about 100 per cent., without in any way reducing the horizontal 
illumination. It has been decided, therefore, to supply tantalum 
lamps in future with clear glass bulbs having the pip end obscured. 
If bulbs are required of completely clear or completely obscured 
glass, they can be specially supplied to order. The tantalum Sun 
lamp will also be supplied with pip end obscured, and other types 
will be specially made. The reflective power of these lamps is 
particularly marked if they are used in connection with certain 
patterns of holophane glass shades, of which Messrs. Siemens Bros." 
Dynamo Works, Ltd., keep stocks. 


Spain.—La Société des Tramways et Electricité de 
Bilbao is the name of a company which has lately been formed in 
Brussels, with a capital of £300,000, to establish and work central 


electricity generating stations and electric tramways in the Bilbao 
district of Spain. 
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Catalogues and Lists. — Siemens Bros.’ Dynamo 
Wonks, Lrp., York Mansions, London, 8. 
lists :—2a, Alternating current generators and motors (Part I, 
ventilated motors); 54, Meters and meter testing boards (Part I, 
meter); 15p, Tantalum lamps ; 18, Switchboard meters; 19, Appa- 
ratus for determining losses in core plates; 20, Small pattern 
moving coil instruments. Price List 24 deals with ventilated 
V-type induction motors and full technical information regarding 
these is given. Everything required to be known about the out- 
puts and price of a machine can be found on one line, and the 
dimensions, weights and prices of spare parts are listed separately 
at the end and referred to by cross references. Price List 5a covers 
the more important types of Siemens-Schuckert meters suitable 
for use in this country. Each type is accompanied by a short 
specification, together with weights in lbs. and kilogrammes. 
Special attention is directed to Type A2 meters and the W1Q, 
W2B and W2 meters for alternating work. Meter transformers 
аге sbown, and the company are prepared to quote on application 
for double tariff meters, watt-hour meters with maximum demand 
indicators, double. tariff counters, battery meters and traction 
meters. Price Sheet 15р of tantalum lamps contains modifications 
of the tantalum Sun lamp, which result in a reduction in price. 
Price Sheet 18 deals with switchboard meters; these are of the 
GW type, but provided with brass and glass covers. Price Sheet 
19 covers apparatus of considerable interest to makers of core 
plates, to electrical engineering works and to technical colleges, 
for testing the quality of armature and transformer plates. 
different apparatus are described and listed with all the necessary 
accessories. Price Sheet 20 deals with some new small pattern 
moving-coil instruments, including ammeters and voltmeters with 
4-in. dials, small edgewise instruments, and combined ammetors 
and voltmeters in aluminium cases, which are made in two forms: 
—(1) With protected terminals for motor-cars; and (2) for switch- 
board use 


TEE ELECTRICAL Co., Lrp., Charing Cross Road, W.C.—Card 
showing their non-magnetic meter testing chronograpb, divided in 
4 seconds and legible to 4; second. 

A. Н. Нохт, 115-117, Cannon Street, E.C.—Leaflet describing 
the Sun patent portable soldering stove, an ingenious copper 
bit*and charcoal stove combined. 

CHATWOOD's PATENT SAFE AND Lock Co., Lro., 56, Gracechurch 
Street, E.C.—Leaflets describing their safety cash and deed boxes, 
steel strong rooms, &c. 

SIMPLEX CONDUITS, LTD., 11, Queen Victoria Street, E.C.— Leaf- 
let No. 161 describing the new Simplex patent flush mounting 
boxes for switches, ceiling roses, &c. 

GENERAL ELECTRIC DE France, Lro., 11 bis, Rue de Mau- 
beuge, Paris.—Pamphlets sections Н and M, the former dealing 
with electric heating and cooking apparatus, Robertson lamps, &c., 
and tbe latter with measuring instruments ranging from “ indus- 
trial" ammeters and voltmeters to Stanley d'Arsonval instruments 
of precision, recording apparatus, portable apparatus and automobile 
accessories. 


Book Notices. —“ The Physical Review," Vol. XXIII, 
No. 1, July, 1906. Lancaster, Pa., and London: The Mac- 
millan Co 


Journal of the Röntgen Society,“ Vol. III, No. 9, July, 1906. 
London: Smith & Ebbs, Ltd. 

Bulletin of the Imperial Institute,” Vol. IV, No. 2, 1906. 
London: Eyre & Spottiswoode, or the Imperial Institute. 

“The School of Mines Quarterly," Vol. XXVII, No. 3, April, 
1906. New York City: Columbia University. 50 cents. 

„Atti della Associazione Elettrotecnica Italiana, Sede Centrale,“ 
Vol. X, January, February, March and April, 1906. Milan: Via 
Tommaso Grossi 2. 

"Etude de la Résonance des Systèmes d' Antennes dans la 
I sans Fil.“ By M. Camille Tissot. Paris: Gauthier- 

ars. ' 

" Etat Actuel des Industries Electriques." Conferences faites 
sous les Auspices de la Société Française de Physique et de la 
Société d'Encouragement pour l'Industrie Nationale. Paris: 
Ganthier-Villars. 6 fr. 


Modern Buildings: Their Planning, Construction and Equip- 


ment." By G. A. T. Middleton, A.R.I.B.A. Vol. III (including 
Heating, Ventilating and Lighting) London: The Caxton Pub- 
lishing Co. 10s. 6d. net. ` 


Trade Announcements.—Mzssns. Anc Lamps, LTD., 
notify us that their works are closed for stocktaking from August 
3rd to August 12th inclusive. 

Мг. G. R. Penns has entered into a partnership with Messrs. 
Copland & Cardin, of Newport, Mon., and his future address 
wil be 16, John Dalton Street, Manchester. The firm will be 
known as Messrs. Peers, Copland & Cardin. 


Canada.— The Canadian Westinghouse Co., of Hamilton, 
Ont., bas secured an important contract for important additions to 
the extensive mining plant of the Granby Consolidated Mining and 
Smelting Co., Ltd., at Granby, British Columbia. This includes 
а 150-H.P. double-drum electric hoist, with a capacity of 10,000 lb. 
raised at the rate of 700 ft. per minute. The shipping weight of 
this machine will be more than 50,000 lb. 


Liquid Air.—On Wednesday last week & demonstration 
took puce at the works of the Liquid Air Power and Automobile 
Co., . Of the process invented by Mr. Hans KNUDSEN for the 
comm manufacture of liquid air. By this means it is pro- 
posed to produce pure liquid oxygen at a low cost—from 3s. to 5s. 
per gallon, equal to 120 cb. ft. of oxygen gas—as well as liquid air 
fot blasting in coal mines and for motive power. The liquid 


.—The following price 


Three . 


oxygen is also proposed for welding iron and steel, including even 
boiler plates and plates for ship-building. We do not like to 
damp the ardour of enthusiastic inventors, but we fear that the 
only important application of the process will be the production of 
oxygen. 


LIGHTING and POWER NOTES. 


Acton.—The U.D.C. has decided to offer consumers of 
energy for power and heating purposes, as from October Ist next, 
an alternative maximum demand rate, namely, 3d. per unit for the 
first two hours’ consumption, and 1d. per unit after. The flat rate 
of 2d. per unit is to remain as at present. 

Mr. J. Martin Blair, the resident electrical engineer to the 
Council has issued a neat little booklet giving some useful notes on 
electric lighting. Consumers and others in the district should 
procure a copy. 


Aspull.—Steps are to be taken to secure an extension of 
the U.D.C.’s E.L. order. 


Australia.—A large electric power scheme proposed by 
Messrs. J. M. & H. E. Coane, civil engineers, of Melbourne, and 
Mr. E. K. Scott, of the Sydney University, has been for some time 
under the consideration of the Government. It is proposed to 
build a reservoir, computed to be the largest in the world, at 
Trawool, by constructing a wall 175 ft. high, connecting two hills 
in close proximity, between which, in a defile, the Goulburn River 
flows. If this is done, it is estimated that 750,000,000,000 cb. ft. 
of water may be banked up, of which 60,000,000,000 cb. ft. will be 
above the lowest level at which the water may be used for 
generating purposes. 


Barnstaple.—The T.C. has decided to allow consumers 
of energy for lighting, discounts of from 5 per cent. on accounts of 
£5 to £25, to 10 per cent. on accounts above £50. ' 

Brighouse.— The Corporation has decided upon a scheme 


of electric lighting for the borough, at an estimated cost of £25,000. 
An order is to be applied for next session. It is stated that the 


recently burnt out Alexandra Mill is to be purchased for £1,800 as 


& site for an electricity and destructor works. 


Bristol.—The results of the past, year's working of the 
Corporation electricity undertaking are as follows. The figures for 
1905 are given for comparison :— 


Year ended March 25th А 1906. 1905 

Total revenue .. vs T . 270.664 £69,687 

„ working costs m ae А 30,785 31,936 
Gross profit - bx sce aie » 39,879 37,751 
Interest či Da - А 20,015 17,168 
Sinking fund  ,. . r 19,749 9,723 
Net profit .. bg KE. “су š 6,115 10,860 
No. of Cc. P. lamps T me S ex 302,841 274,176 
H.P. of motors and heating apparatus 3,972 Н.Р 3,213 H.P 
Number of consumers .. bie ws 2,827 2,677 
Units sold .. Es m ae x 5,810,968 5,217,528 
Capacity of plant - x - es 9,050 KW. 5,700 Kw 
Maximum load .. К s 8 4,840 kw 4,284 Kw 
Avernge price obtained per unit 2:693d. 2:u2d. 
Total working cost per unit .. ]:188d. 1:379d 
Capital expended EE ; £671,617 £590,984 


From the above credit balance of £6,115 (plus £952 from last 
account, £897 interest from bankers, and £514, an instalment of 
outstanding debt in respect of assets depreciated to March, 1905), 
£2,500 was placed to reserve, for renewals, and the balance, £5,978, 
carried forward. | 


Burnley.—At a recent T.C. meeting, Councillor Marshall 
moved that a minute be referred back to the Electricity Committee 
which informed the Tradesmen's Association that there could be no 
further reduction in the price of energy. He compared gas and 
electricity to the advantage of the latter, and stated that the price 
was prohibitive against its more general adoption for shops and 
houses. He thought it was a case were large profits might be dis- 
pensed with in order to benefit the public with a cheap and healthier 
illuminating source. He found that only 1 in 30 ratepayers used 
electricity, and why, he asked, should this one help to put £4,000 


to the rates for the benefit of the other 29? The chairman observed 


that the profits were allocated for this year, and they could make 
no alteration now. If they were warranted in reducing the price 
when the next estimates were considered, he would be glad to see 
it reduced. Councillor Marshall was persuaded to withdraw his 
motion. 


Canada.—Toronto.—The City Council has applied to 
the Hydro-Electric Power Commission for a supply of electrical 
energy, and the latter has invited the big power companies at 
Niagara to quote prices for a minimum supply of energy to the 
extent of 10,000 н.р. delivered at Toronto. Our Toronto corres- 
pondent says that it will depend upon the tenders whether the Com- 
mission will expropriate the energy at a price to be fixed by itself 
or erect a plant in competition with the existing companies. 

ONTARIO AND ELEoTRIC PoWEkR.— A conference attended by 
delegates from all the principal towns in Western Ontario, was 
held at Galt on July 24th for the purpose of considering the Power 
Bill passed at the last session of the Ontario legislature. The 
representatives of the various municipalities appeared to be practi- 
cally unanimous in favour of the scheme, and were anxious to set to 
work with the object of obtaining a supply of electric power at the 
earliest possible moment. Although the meeting was largely for 
the purpose of familiarising the delegates with the provisions of 
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the Bill, they decided to aot promptly and formed an organisation 
to be known as the Western Ontario Municipalities Niagara Power 
Union, the object of which is to secure the co-operation of the 
various municipalities. 

MoNTREAL.—Contract work on the new power station at 
Soulanges for the Montreal Light, Heat and Power Co. is pro- 
ceeding apace. Water will be taken from the Soulanges Canal and 
will fall 55 ft. to the water wheels, afterwards passing through the 
tail race into the River St. Lawrence. The contract includes the 
construction of a cana) about half a mile long and 160 ft. wide, and 
involves the excavation of some 300,000 cb. ft. The total develop- 
ment will be about 20,000 н.р., consisting of four units of 5,000 Н.Р. 
each. 

GREENWOOD, BRITISH CoLvMBIA.—Surveys are being made for the 
extension of the transmission line from Greenwood to the Mother 
Lode Mines of the British Columbia Copper Co and to the Boundary 
Falls smelter of the Dominion Copper Co., each being a distance of 
about four miles from the mining township. Both companies will 
substitute electricity for steam power on the completion of the lines. 
The work is being performed by the British Columbia Contracting 
and Distributing Co., a subsidiary company of the West Kootenay 
Power and Light Co. 


Chorley.—Messrs. A. C. Tupp and W. A. Mitchell have 


informed the T.C. that they intend applying for a prov. order for 
electric lighting. The Council's order has been revoked. 


Colchester.—The T.C. has applied to the L. G. B. for a 


loan of £11,000 for electricity purposes, made up as follows:— 
Loans overspent, £1,553; expended but not provided for in pre- 
vious loans, £1,110; conversion of factory into bunkers, stores and 
fitting shops, £150; superheaters, £910; engines, &c, 42,056; 
meters, £1,650; service mains and terminal boxes, £688; mains 
extensions, £1,430; road work, &c., £750; machine tools, £250; 
contingencies, £453. 


Continental Notes.—ITarv.—Application has been 
made to tbe Turin provincial authorities for a concession to put 
down а water-power plant on the River Torto at Volvere, for gene- 
rating electrical energy for light and power purposes in the 
town. 

FRANCE.—Active negotiations have been going forward between 
the municipality of Chaumont and the Société des Usines à Чаш du 
Nord et de l'Est on the subject of the installation of the electric 
light. The company undertakes within a year of the signing of the 
agreement to supply electricity to subscribers dwelling within a 
certain radius. 

The Lille Electric Lighting Co. has decided to set up a 
6,000 Е.Р. electric generating station at Lomme, to be eventually 
increased to 10,000 н.р. The station will be furnished with the 
latest machinery, including especially steam turbine generators on 
a new system. The Lille station will furnish energy for all the 
requirements of public and private lighting, heating and power in 
the city of Lille. 


Coventry.—The T.C. has applied to the L. G. B. for 


loans of £2,000 for spare pipes for E.L. cables, and £432 for new 
posts and electric lamps. 


Exeter.—A L.G.B. inquiry was held on Tuesday in 
regard to the excess expenditure on the electric light station, which 
amounted to a net sum of £2,600. The T.C. is applying for leave 
to borrow two other sums, viz:—£2,910 in respect of cables, trans- 
formers, meters, &c., for the extension of the electricity supply in 
the parish of Heavitree; and a further sum of £9,400 for past 
and prospective extensions of cables and transformer stations with- 
in the area. 


Farnworth.— A correspondent learns that Messrs. 
Hardman, cotton spinners, Longcauseway, Farnworth, are con- 
sidering the building of another mill adjoining their present one 
and working the same by electricity. 


Hanley.—In order to popularise electricity the electrical 
engineer has suggested to the T.C. that wiring contractors engaged 
solely in electrical work should be supplied with energy at 1d. per 
unit, on condition that it is used for display purposes. This is an 
alternative to the opening of a show-room, which the electrical 
enginecr says he cannot recommend. 


India.—CarcuTTA.— Our Indian correspondent writes :— 
The Calcutta Electric Supply Corporation is in a very prosperous 
condition, the number of consumers now connected to the mains 
being 2,451, with a total consumption of 3,548,229 units during the 
year. Originally all the company's feeders and distributors were 
overhead, but owing to lightning and other troubles, the feeders 
are now underground, and the distributors are being gradually treated 
in alike manner. Until June last no serious breakdown had been 
experienced. On two consecutive days during that month, how- 
ever, the current was off the mains for several hours, owing, it is 
alleged, to “shorts” in the main feeders. These appear to have 
developed simultaneously in four different parts of the town. 
Various lamps and fans were burnt out owing to an excessive 
rise in voltage on one side of the system, and considerable incon- 
venience was felt by users of fans. With the thermometer above 
the 100, an electric punkah is almost a necessity to one's existence. 
The charges for energy in Calcutta are considered excessively high, 
and there is a general feeling that the municipal authority should 
move in the matter. The Bengal Government, however, do not 
favour the suggestion of a rival concern to the supply company; and 
arguing from the method in which municipal matters are managed 
generally in Calcutta, it would certainly be a grave mistake to 
allow the City Fathers to have a finger in the electric pie, except, 
perhaps, in order to induce the company to lower its rates. Electrical 


business gonerally is dulb just now; after а rich harvest reaped by 
wiring contractors for several years back, things are steadying down 
to normal. Where 30 and even 40 rupees per point were easily 
obtained iu the days of the boom, it ia now difficult to get beyond 
20 rupees for the same class of work; and many of the old and 
high-class firms who imported specialists from home to supervise 
wiring, are now gradually dropping out and leaving the field to the 
native bazaar contractor, who is generally as incompetent as he is 
unscrupulous. 

DELHI.—A new power station is to be put down by the East 
Indian Railway to light its station offices, locomotive and traffic 
yards, &c. 

Power ScHEMES.—' The Hooghly power echeme has made its pre- 
liminary bow to the public, and informs all whom it may concern 
that it proposes transmitting power from Hugli, where coal can be 
bought cheaply, along the river, supplying tbe numerous jute mills 
en route to Calcutta and Howrah. 

ASANSOL.— Messrs. Hoare Miller, of Calcutta, have recently given 
notice that they intend applying to the Government of India for 
leave to transmit electrical energy from the coalfield district of 
Asansol to the various outlying districts within a radius of 
60 miles. 

BAaRRACKPORE.— Messrs. Kilburn & Co., managing agents for the 
Calcutta Electric Supply Corporation, have recently cquipped a 
emall three-wire plant in Barrackpore. About three miles of 
aerial distributors are Jaid, and as the present Viceroy intends to 
spend a good deal of his time at his residence there, it is anti- 
cipated that the place will become more popular as a residential 
suburb of Calcutta. The wiring of Government House is already 
in hand. 


London.—GmnrkNwICH.— The B.C. at its last meeting 
passed the following resolutions:—(1) “That with a view to the 
better ventilation of the sewers in the borough, and the purifying 
of the atmosphere in such sewers, it be referred to the Public 
Health Committee to obtain the opinion of an expert as to the 
desirability and probable cost of introducing ozone (electrically 
produced) into sewers, together with sufficient movement and 
regulation of the sewer air by means of electric fans" (2) “That 
in view of the evils likely to ensue if the main 11 ft. 6 in. bafrel 
sewers now being constructed through this borough are 
ventilated by surface ventilators in the ordinary way, the L.C.C. 
be requested to take into consideration the purification of the air 
in and ventilation of such sewers by means of ozone generated 
electrically, assisted by electric fans, and that the L.C.C. be 
requested, if this method cannot be adopted, to arrange: (a) For 
ventilating these sewers by raised ventilators ; (0) for reducing the 
number of such ventilators so far as possible, and enlarging, if and 
80 far as may be necessary, the apertures to the ventilators required ; 
and (c) for using electrical fans or other appliances for dispersing 
the gases, and for employing purifying appliances for removing 
deleterious effects, and that а copy of this resolut ion be forwarded 
to the L.C.C., and to the Borough Councils of Bermondsey, Dept- 
ford, Lewisham and Woolwich.” 

L.C.C.— As mentioned a week ago, the County Council proposes 
to direct the attention of the B. of T. to the necessity which, in 
the opinion of the Council, exists for further legislation so as to 
provide that no electricity meter shall be fixed for use unless it has 
been previously officially tested and stamped by the Council. In 
a report which led to the submission of a recommendation to this 
effect, the Highways Committee stated that the E.L. prov. orders 
make no provision for the imposition of & penalty upon an under- 
taker for failing to have a meter certified, and the tests made by 
supply companies or borough councils could not be accepted by 
consumers as impartial. During 1905 the County Council tested 
2,306 new meters; of these 1,226 were passed as accurate at the 
first. test, 410 were passed as accurate after adjustment and further 
testing, while 760 were rejected as inaccurate, the respective pro- 
portions being 51 per cent., 17 per cent. and 32 per cent. The 
report proceeded to refer to the testing of meters by certain elec- 
tric lighting authorities, & practice which is considered not to be 
in accordance with the Electric Lighting Acte. Under the Sale of 
Gas Act, 1859, powers now exercised by the County Council are 
conferred, which provide for the testing by the Council of all gas 
meters previously to their being used, as well as for the testing of 
meters when in dispute when in position. The Committee suggested 
that an endeavour should be made to secure similar powers in 
respect of electricity meters, so that these sbould be uniformly 
and authoritatively tested. It appeared that the question was one 
that affected the amendment of the general law with regard to 
electricity supply, and it would have to be dealt with by means of 
а public Bill. In these circumstances the Committce proposed first 
of all to communicate with the B. of T. indicating the various 
points which, in their opinion, required amendment, and to place 
at the disposal of the Board the results obtained by the Council's 
work ав ће meter testing authority. It was then proposed to 
present a further report with a view to such further action being 
taken as might be considered necessary. 

ELECTRICITY v. Gas.—At the half-yearly meeting of the Gas 
Light and Coke Co., the chairman referred at length to the com- 
petition of electricity, deprecating the fact that municipal electric 
lighting plants should be used for supplying street lighting, when 
the company’s gas was available. The company ask for a fair 
field and no favour,” meaning, doubtless, full liberty to compare 
25-year old arc lamps, with brand new high-pressure gas installations, 
for the benefit of newspaper readers. 


Manchester.—The Chapter of the Manchester Cathedral, 
in consultation with the churchwardens, has decided to light the 
old Gothic building by electricity. The new buildings were lighted 
from the first by electricity. —Manchester Guardian, 
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Mountain Ash.—The U.D.C. has resolved, in the event 
of the South Wales Electrical Power Distribution Co. failing to 
carry out its contract, to generate its own electricity at the gas 
works. An extension of the E. L. order has been applied for. 


Salford.—The Town Council at its next meeting will 
consider a recommendation of the Electricity Committee that 
application be made to the L. G. B. for additional borrowing powers 
to the extent of £25,000 for mains and services and sundry 
extensions, aud £10,000 for the hiring out of motors. Of the first- 
named sum it is proposed to apply £24,000 to extensions of mains 
and services for consumers, and to allot £1,000 for sundry 
capital expenditure. The loan to which mains and services are at 
present being allocated is also £25,000, and of this £22,274 had 
been expended up to May 31st last. Since that date approximately 
£400 additional has been spent, and the Committee is of opinion 
that it is advisable now to seek further borrowing powers. Since 
the previous sanction was obtained great progress has been made 
ia the development3 of the undertaking; the power output 
bas increased 150 per cent. in two years, and the lighting output 
44 per cent., and at the present time the development is going on 
at a still more rapid pace. It is expected that the proposed loan 
will meet the Committee’s requirements for at least two years. 
Motor hiring has strongly developed during the past four years. 
The loan to which capital expenditure on motors is at present 
being allocated is one of £10,000, and of this sum £7,339 has 
already been spent. 


Scotch Power Schemes,—There is another Jarge power 
scheme in contemplation in the Highlands of Scotland. It is ofa 
similar nature to that at present in hand at Loch Leven. The 
Marquis of Breadalbane has been approached regarding the develop- 
ment of certain rivers on his estates. It is not, however, regarded 
as probable that Lord Breadalbane will give any assistance. A 
Pig qus is also endeavouring to secure the use of the waters of 

Аже. 


South Wales.—A meeting of the Committee of Colliery 
Owners who are consumers of power supplied by the South Wales 
Electrical Power Distribution Co. was held recently in 
Cardiff. After considering the proposed new scale of charges as 
suggested by Mr. Merz, the technical adviser of the debenture 
holders of the Power Co., and after hearing correspondence from 
Mr. Chamen, the general manager, as to the future supply of 
electricity for power, the following resolution was passed :—'' This 
meeting, having heard Mr. Chamen’s explanation of the method of 
ascertaining the maximum horse power for the quarter under Mr. 
Merz's scale, is of opinion that the scale ів а reasonable one, and 
subject to a satisfactory agreement as to detail terms the meeting 
is favourably disposed to support the Power Co.'s scheme, and 
requests Мт: Chamen to obtain from the various consumers the 
bone power they are likely to require and guarantee." 


Stourbridge.—The U.D,C. has received an intimation 
from the B. of T. that the question of revoking the E.L. order will 
be deferred pending the submission of the draft deed transferring 
the order to & oompany. 


TRAMWAY and RAILWAY NOTES. 


Barton (Lancs.)).—Tbhe Lancashire United Tramways 
Co. having intimated its willingness to repay the cost of promoting 
an order for the construction of tramways at Clifton, the R.D.C. 
has decided to prepare a lease of the line from Newton and Pendle- 
bary to Kearsley to the company. 


Bournemouth.—A new electric tramway counccting 
Bournemouth with Parkstone was inspected by the B. of T. on the 
3rd inst. and afterwards formally opened for traffic. 


Burnley.—The manager (Mr. IT. Mozley) of the Cor- 
poration electrical tramways, in his annual report, states that there 
was an increase of 1,055,325 passengers, and £3,966 receipts, with 
a decreased mileage of 28,889. The Corporation had decided to 
obtain powers to use motor-omnibuses within aud without the 
borongh, and powers to extend the tramway system to Harle Syke, 
8 developing suburb of the town. 


Bury.—The Bury T.C. has given instructions for 
estimates to be prepared for the extension of the electric tramways 
to Bolton. 


Clifton (Lanes.).—Under an arrangement between 
the local authority and the Lancashire United Tramways Co. a 
tramway is about to be laid in the township of Clifton from 
the boundary at Newtown to Unity Brook, Kearsley. А 21 years 
lease will be granted to the company, and the lessees will repay 
to the Council the expense of promoting the order. 


Continental Notes. — Huncary.— An extraordinary 
change of attitude in the short period of two days is attributed 
to the Hungarian Ministry of Commerce. It appears that 
on July 26th a Bill was brought forward to authorise the 
construction of ar electric railway from Pressburg to the Hun- 
garian frontier, which would form a connection with the line 
being built between Vienna and the Hungarian frontier. The Bill 


proposed to sanction the formation of a company to construct the 
railway. To the general surprise, however, the Government with- 
drew the Bill on the following day, so as to cause the scheme to 
collapse. It is stated that the decision to abandon the project is 


due to the opposition of а section of the Kossuth party, who declared 


that the Bill was in favour of Austria. 

TURKEY.— Тһе tramways in the town of Salonica are to be con- 
verted into electrical lines. 

SrAIN.— The formation of a company has been decided upon for 
the construction of an electric railway from Peralta to Marcilla, 
in the province of Navaria. Power will be supplied by the water 
mill at Marcilla, whose purchase has been decided upon. 


Hammersmith and City Railway. — The report of 
the G.W. Railway for the half-year to June 30th, states that. the 
electrification of the Hammersmith and City Railway, including 
the generating station at Park Royal, are so far completed that it 
is hoped to bring electrical working into operation iu the autumn. 


India.—DELHI.—“ The Official Order" has been pub- 
lished sanctioning the taking in hand of the electric tramway 
undertaking, which is restricted to the area of the Delhi 
Municipality. The “ Order” has immediate effect, and renders the 
authorisation of the promoters to construct the tramway complete. 
—Indian Engineering. 


Keighley.—The B. of T. has extended the time for 
carrying out the Bradford Road tramway scheme, promoted by the 
T.C., until August 11th, 1907. 


Kings Norton and Northfield.—The  U.D.C. has 
entered into an sgreement with Birmingham Corporation for the 
working of the Moseley and King's Heath and the Pershore Road 
and Bristol Road tramways. The former will be worked by the 
Corporation for 20 years and the latter from 1911 to 1927. The 
U. D.C. will provide and maintain the permanent way and overhead 
equipment, and bear the cost of energy, aud the Corporation will 
provide and maintain all rolling stock, and hand over to the U.D.C. 
the takings in the urban area after deducting the actual 


operating costs. 


Kirkcaldy. — It is expected that the Kirkcaldy and 
Leven tramways will be ready within a few days. The line is 
74 miles in length, and is divided into half-mile sections. The cars 
are divided into two compartments, the one half for smokers, and 
the other half for ladies and non-smokers, each car carrying 32 
passengers in all. Trailer cars will also be run. 


Lancashire and Yorkshire Railway. — What is 
believed to be the last of the claims in connection with the Hall 
Road disaster, was heard at the Liverpool Assizes on the 2nd inst., 
when John Kershaw, a cabinet maker, obtained £350 damages. 


І.В. & S.C, Railway.—Speaking at the ordinary general 
meeting on the Ist inst. the chairman of the company, Lord 
Cottesloe, stated, in regard to the equipment for electrical working 
of the South London railway from London Bridge to Victoria, that 
the contract with the A.E.G., of Berlin, had been signed, and a con- 
tract for the supply of electrical energy had been made with the 
London Electric Supply Corporation. The preliminary work in 
connection with the equipment is already in band. In reply toa 
short discussion, the chairman said it was very problematical 
whether the Channel tunnel would ever be built, and he hoped it 
never would be. With regard to the failure so far of the ''elec- 
trification" of the Metropolitan and Metropolitan District Railways, 
it must be remembered, on the other hand, that the North-Eastern 
and the Lancashire and Yorkshire Companies had both electrified 
certain portions of their systems with extremely satisfactory results, 
and they must hope tbat their own experiment would turn out 
well. 


Manchester.—Mr. G. R. Askwith, K.C., the B. of T. 
arbitrator in the dispute between the Manchester Corporation and 
its tramway employés, has given his decision against the men's 
demands. The men sought time and a half for all Sunday labour. 
Prior to the matter going to arbitration, the Committee were pre- 
pared to pay time and a quarter for hours worked over 54 hours 
per week, but when the men resolved upon arbitration that offer 
was withdrawn. The expense follows the award, so that the men 
not only lose their time and a quarter pay, but have to pay the 
costs as well. The arbitrator's conclusion was that if the con- 
cession now asked for by the employés were granted, not only 
would a heavy charge be entailed upon the ratepayers, but also the 
employés, beyond the present high rate of wages paid to them by 
the Corporation, and the previous concessions granted to them 
from time to time would receive a benefit out of the undertaking 
quite out of proportion to that to which they are reasonably 
entitled." 


Newcastle-on-Tyne.—Our correspondent understands 
that for the year ended March 31st last the total income of the 
Corporation tramways was £201,514 as compared with £199,571 for 
the previous year. The total working expenditure was £105,934 
against £124,339 in 1905. Thus, while the year's income has been 
increased by about £2,000, the expenditure has been decreased by 
over £19,000. The gross profit amounted to £95,581. Out of this 
amount there has been paid in interest on loans £33,652 ; rents and 
other charges, £8,273; written off for uniforms, £1,440; sinking 
fund charges, £33,209; and £640 the cost of a prov. order, leaving 
a balance of £18,744. The balance in hand last year was £9,000, 
which was carried to the reserve account. Mr. Bowden, the 
auditor, now suggests that £18,744 should be carried to the same 
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NOTES. 


Tramway Brake Tests.—According to a correspondent, 
‘the Halifax Corporation have recently made some tests to determine 
the efficacy ef tramway brakes, this following on the serious 
accident which occurred on the North Bridge on July 1st. The car 
in question has been subjected to tests by Mr. John Waugh, C.E., 
of Bradford, whose report was received a few days ago. The 
first tests, Mr. Waugh says, were made with the rheostatic electric 
brake on a portion of the Hebden Bridge route, where there is a 
gradient of 1 in 11. Ву the application of the electric brake, the 
car was stopped in four seconds, and within a distance of 16 yd., 
when travelling at the rate of 16 miles an hour; and when 
travelling at 22 miles an hour, it was brought to & stand in nine 
seconds and within 57 yd. 2 ft. By the reversal of the current the 
car was stopped on the same gradient in 10 seconds, and within a 
distance of 58 yd. 2 ft., when going at the rate of 21 miles an hour. 
The car was afterwards driven over the Savile Park section, where 
there isa straight run of from 500 to 600 yd. Ву the application 
of the electric brake, the car was stopped on a gradient of 1 in 
22 in 16 seconds ; and within a distance of 120 yd., when going nt 
the rate of 24 miles an hour. The next test was made on a portion 
of the same route where there is a gradient of 1 in 28. When the 
speed attained was 28 miles an hour, the electric brake was applied 
and the car brought to a standstill in 13 seconds and within a 
distance of 120 yd. Mr. Waugh adds: “The above tests 
show conclusively the potentiality of the electric brakes, and show 
that the car ів canipp:3 with the means of bringing it to a stand 
even when a high speed has been attained, without the aid of 
the other brake. In emergencies the slipper brake can also be 
used in conjunction with the electric brake; the conditions essential to 
success are: (1) The wheels of the car must not be locked by the 
use of the wheel brake. (2) A supply of sand must be available. 
The concluding test was made with the slipper brake, which 
consists of two blocks of wood applicd to the rails about the centre 
of the car. The car was brought to a stand,the brakes being applied 
by the turning of the wheel at the back end of the car. When 
encrgy was switched on to the motors, the wheels revolved quickly, 
but the car did not move. This test showed that the pressure put 
on the rails was quite sufficient to keep the car stationary. 

Our informant unfortunately does not mention the atmospheric 
conditions which prevailed during the test, nor yet the etate of the 
rails, and consequently we are unable to judge the value of the 
results shown. Needless to add, almost any type of brake will 
give excellent results on dry or clean rails, as is well known. 


Magnetic Observations in Berlin.—It would appear 
that the working of electric tramways on the overhead trolley 
system in the neighbourhood of Berlin, and of the recently opened 
electric haulage system on the Teltow canal, has brought about 
difficulties between the magnetic observatory and the town of 
Potsdam and the towing canal authority. As & consequence, the 
Meteorological Institute recently addressed a request to the 
Ministry for Home Affairs, asking for sanction to establish an 
auxiliary station for delicate magnetic registrations, while at the 
same time ameliorating the protective regulations for the principal 
institute at Potsdam. The proposal has now received the approval 
of the authorities, and preparations have been made in regard to 
the realisation of the scheme. It has been possible to secure 
a site eight miles to the south of the Potsdam Observatory, 
and on the northern bank of the Seddin Lake near Kunersdorf. 
The exact spot selected is in a wood, and the cost of the building 
and instruments is estimated at £2,200. In order that the work 
may be completed as rapidly as possible, and without waiting for 
an estimate to be inserted in the next Budget statement, the 
Teltow Canal Construction Board has advanced the necessary funds 
unconditionally. The explanation of this act is to be found in the 
fact that a moderation of the protective regulations of the Potsdam 
Observatory was largely in the interest of the Board in respect of 


the working of the electric system of canal boat haulage, and . 


having obtained this concession, the Board has reciprocated in the 
manner mentioned. | | 


I. E. E. in India.—Our Indian correspondent writes that 
although there isa fully officered section of the I.E.E. in Calcutta, 
no meetings have been held for at least three years. With the 
spread of electricity in India it is a pity that members of the elec- 
irical professson should be so lax, as many points of extreme 
interest to the electrical fraternity arise in a tropical climate, 
which could be discussed and cleared up at meetings. A reliable 
and efficient system of motor punkah pulling has yet to be found 
in spite of the many best systems in vogue—none of which give 
entire satisfaction. | 


Greenock Electricity Works, — Correction,— We 
regret that the view of the battery which was reproduced on p. 181 
of our last issue was wrongly described; the battery in question 
was made by the Chloride Electrical Storage Co., Ltd., to whom 
our apologies are due. 


An Attempt at Corruption.— Referring to the “ Note” 
under this heading in our last issue, we are informed by Messrs. 
Preece & Oardew that the writer of the letter quoted, has since 
apologised, and stated that he will never write a similar letter 
again. May all such letters be treated in the same summary fashion 
as that adopted by Messrs. Preece & Cardew. 


Beech Trees and Lightning.—The popular belief 
that beech trees are never struck by lightning would seem to be 
now exploded. Six men were sheltering under a beech tree in the 
Midlands during last week's severe storm; two were killed, and 
the others struck down insensible. At the inquest, the coroner 
said he had specially examined the tree, as for years he had read 
and understood that there was no record of a beech tree being 
struck by lighting. In this case the Jightning had not injured the 
tree to the extent of damaging a leaf, but it was an accepted fact 
that six men were sheltering under а beech, and that two of them 
were killed whilst they stood there. He did not know whether 
there was anything in it or not, but it appeared to him to be a 
remarkable circumstance after what he had understood for so long, 
and he should record the fact that it was a beech tree in the 
verdict. 


Motor- Bus Progress. From our esteemed contem- 
porary, the Daily News, we cull the following item of interest to 
tramway men apropos of the report of the Cab and Omnibus 
Special Committee :—'' Information is given of the extent of the 
motor-’bus traffic, which is almost startling. During the year 
ending June 9th, 1906, 521 motor-’buses were licensed by the 
Metropolitan Police, of which 18 were propclled by steam, and 503 
by petrol. Only 52 motor hackney carriages, all petrol-driven, 
have been licensed, but a large number are being constructed, and 
will shortly be placed upon the streets.“ 

Our contemporary then quotes the report as follows :— We 
believe that as many as 25 per cent. of these omnibuses are in 
garage undergoing adjustment or repair on any one day. The 
average daily [mileage of each vehicle is from 100 to 120 miles; 
with 75 per cent. of them running, therefore, the average total 
daily mileage is about 47,000 miles. That is, in spite of the infancy 
of this traffic, and the present high percentage of disabled vehicles, 
the total mileage per annum of motor-omnibuses in the metropolis 
is already nearly 17,000,000 miles.” The quotation from the report is 
ipi Dd startling, more so than our contemporary's preliminary 
remarks. 


Annual Outing.—On Saturday the burgh of Motherwell 
electricity works had their annual outing to the Falls of Clyde, 
Lanark. The party drove to Lanark in brakes, and spent an 
enjoyable day inspecting the Falls and various places of interest 
in the neighbourhood. 


A Spider Story.—According to a corréspondent of the 
Daily Mail, a policeman searching for burglars in a shop recently 
fonnd that the electric bell, which first attracted his attention to 
the premises, had been set ringing by a spider. This intelligent 
creatare had wound its web from the bell to the battery in such a 
way.as to cause the bell to ring. Whether it liked the sound, or 
whether it hoped to attract flies thereby, is not stated, nor is it 
explained how the feat was accomplished. 


A Birmingham Charge.—It will be remembered that 
when the charge against F. J. Clarke, electrical engincer, of having 
stolen brass and copper scrap from Messrs. W. Canning & Co. (for 
whose electrical engineering department he was manager) came 
before the Birmingham Courts last April, the jury disagreed. 
The case was again heard last week at Birmingham, when the jury 
found him guilty, but recommended him to mercy on the ground 
of his previous good character, and of this being his first offence. 
He was bound over in the sum of £50 to come up for judgment 
when called upon. | 


Cooper’s Hill.—On the 26th ult. the final celebration 
of “Prize day" took place at the Royal Indian Engineering 
College, Cooper's Hill. Mr. St. J. Brodrick performed the cere- 
mony and addressed the students. During ite thirty-five years’ 
existence the college has [рле 979 men to the Indian Services, 
of whom 84 were appoin assistant superintendents in the Tele- 
graph Department. 


Milan Exhibition.—A grave disaster took place on 
Friday last, when the Italian and Hungarian Decorative Art 
sections of the Exhibition were completely destroyed by fire; the 
English Art section fortunately escaped. 


Canal Commission.—Last week the Royal Commission 
on Canals and Waterways continued its sittings, dealing with the 
canal system in Wiltshire, Hants and Berks. A scheme was put 
forward by Mr. A. C. Williams, acting conservator of the River 
Dee, for restoring the communication between Chester and the sea, 
and Mr. C. A. Stevenson, of Edinburgh, also dealt with this 
subject. 


Gas Fatalities.—A serious gas explosion took place in 
Holborn last week, killing a gas fitter, severely injuring his two 
mates, as well as a woman and two children, and killing three 
horses. A building was wrecked. 

A man named Arthur Cordrai was suffocated by gas on the 
27th ult. ; the telescopic gas fitting in his bedroom had run short of 
water, allowing the gas to escape. 

A violent explosion, followed by a fire, was caused at Croydon 
last week by the lighting of a fire while the gas was escaping. 
The windows were blown out and four persons were badly injured. 


Lancashire Electric Power Bill.—On Ist inst. the 
Lords’ amendments to this Bill were agreed to by the House of 
Commons. 

(Continued on page 224.) 
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THE MOUTIERS-LYONS HIGH TENSION DIRECT- CURRENT TRANSMISSION. 


Tue recent consideration of Mons. Thury’s system for the 
Zambesi power transmission scheme, the purchase of his 


Fic. 1l.—INTERIOR OF THE MOUTIERS GENERATING STATION. 


English patents by 
one of the leading 
manufacturing 
ürms, and the be- 
lief that іп this 
latest system he 
would make many 
improvements on his 
previous work, 
should cause great 
interest to be taken 
in the new trans- 
mission system from 
Montiers, in Savoy, 


26,000 volts pressure 50 cycles three-phase, with delta 
connected transformers at the receiving end. 


From Sablonnières the total energy is 
transmitted 40 km. to Vaulx-en-Velin 
by two seta of three-phase lines (six in 
all) and two direct-current lines, the 
total power required for Lyons being 
then transmitted 4) km. underground 
into a receiving station at the Rue 
d'Alsace; it is there transformed into 
direct current at 600 volts pressure for 
the traction system, by three-unit motor- 
generator sets, each consisting of two 
high tension Thury motors direct 
coupled through а flexible insulated 
coupling to a traction generator. 

The arrangement of the apparatus in 
the Moutiers station is very clearly shown 


by the general view, fig. 1, from 


whieh it will be seen that four Thury 
groups are provided, each driven by a 
separate water tur- 
bine; each group 
consists of four 
armatures and four 
magnet frames in 
two pairs, each pair 
mounted on a com- 
mon cast-iron base 
and separated from 
the other pair by 
an insulated friction 
coupling, the whole 
group being then 
coupled to the tur- 


to the city of | bine through 
Lyons, in France, a Fic, 2.—4 MOUTIERS SEMI-GFNERATING UNIT IN THE FACTORY, another similar 


total distance of 180 

km., with a maximum direct-curreut 
pressure of 60,000 volts, The district 
lying to the east of Lyons contains 
many water-power stations, and the 
new power supply consists of an inte- 
resting combination of three-phase alter- 
nating current and high-tension con- 
tinuous current. 

The generating station at Mouticrs 
transmits energy 140 km. to a switch 
house at Sablonnieres, which also forms 
the centre of a converging three-phase 
system of transmission lines bringing 
energy from Bellegarde (10,000 н.р.), 
Avignonet (8,000 н.р.),  Lechylienne 
( 8,000 H.P. new station), and La Bourne 


(5,000 H. P.), see map, fig. 5, the whole 


system being under the control of the 
Société Grenobloise de Force et Lumiere. 
All these plants supply energy at 


. Fig. 3.- INTERIOR OF THE VAULX-EN-VELIN GENERATING STATION. 


coupling — an ar- 
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rangement which is very clearly shown. This figure also 
shows the method of insulating the bases of the machines 
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Fic. 4.—DIAGRAM OF ELECTRICAL CONNECTIONS OF THE THURY 
| SYSTEM. 


by bolts which fit into the inside of double cnp insulators 
embedded in the usual insulated foundation. 

Each group has one ammeter, one voltmeter, a switch 
and a pair of horn lightning arresters 
with resistance arranged in the manner 
shown in the general scheme (fig. 4) and 
all mounted in the small controlling 
pillars which stand beside each group. 

The object of arranging the generators 
in this way is to overcome the objection 
raised previously, with regard to the 
difficulty of increasing the capacity 
of a Thury system without raising the 
pressure, and thus making it necessary 
to purchase a completely new equipment 
of line insulators, since the two units on 
one bedplate and the same shaft may be 
placed in parallel, thus doubling the 
current on the line and the additional appa- 
ratus to be purchased, placed in series 
for giving the necessary increased 
capacity, 

Each group in the Moutiers station 
has a maximum pressure of approxi. 
mately 15,000 volts (3,300 per com- 
mutator), and the line current is 75 
amperes, thus giving a total output from 
the stat on of approximately 4,500 Kw. 

The turbines are of the reaction type, 
operating under a water head of 65:5 
metres, and were supplied by Messrs. 
Piccard, Pictet & Cie., of Geneva. 

Energy is delivered from the gene- 
rators to the switchboard iu the positive 


side of the line, passing through the Fic. 6.— Swiren TOWER AS USED IN THE 
MovTIERS STATION, 


ammeter, recording wattmeter and main 
regulating switch, through the regu- 
lating motor and solenoid, aud then 
on to the lightning arrester compartment arranged in the 
manner indicated, which will be referred to later. 

It will be notice] that provision is made for grounding the 
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centre point of the system, and also either line, їп case of 
breakdown. | 

On leaving the station, the line passes to the first earthing 
station at Chignin, where the section between Chignin and 
Moutiers, or Chignin and the second earthing station at 
Sablonnicres, may be ‘grounded. The cabin at Chignin 
contains only two switchboards, both duplicates, the exact 
arrangement being shown iu fig. 7. 

The Sablonnicres cabin is situated approximately 40 kilo- 
metres from the Vaulx-en-Velin stition, and contains in 
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Бс 5.— PLAN or Moctiers-Lyons ELECTRICAL TnaAN-MiSStON., 


addition som? switching gear for disconnecting, in case of 
necessity, the three-phase lines which converge at that 
point. 

The idea is to operate this eystem with the centre pnint 
earthe and the two lines insulated, so that iu case of accident, 
or if it is necessary to replace the insulators, &c., on either 
the positive or negative, that line may be grounded, und the 
earth used for transmission. : 

It will be noticed that the equipment at both these 
earthing stations for the direct-current system contains four 
ammeters: this enables observations to be taken of the 
current passing cither into or out of the cabin, and by the 


Fic. 7.—EaRTHING SWITCHBOARD USED AT 
SABLONNIERES AND CHIGNIN.  ' 


pes ox 


earth or by the wire. The earth connections at these cabins 
simply consist of iron plates, scattered over a small area, ahd 
buried wherever possible in wet earth. | 
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Mons. Thury claims that there is never more: than a 
maximum of 200 volts drop between ground and line, when 
carrying the full current of 75 amperes. 

At Vaulx-en-Velin the line enters through lightning 
arrester arrangements similar to those employed at Moutiers, 
but containing also a discharge gap and resistance for shunting 
the horn arresters. -Two condensers of one-tenth microfarad 
capacity are already ordered, aud will be connected on the 
inside of the other lightning protections. The inductive 
coils are ten in number, each one having 40 turns. Each 
of the condensers will have one terminal connected to 
earth, and the other to the positive and negative lines 
respectively. Two condensers are also stated to be on order 
for the Moutiers station, where they will be placed in a 
similar electrical position. 

Below the lightning arrester chamber are situated tlic 
ammeters and voltmeters respectively for the positive and 
negative lines and the regular earthing switches, the volt- 
meters both having one terminal connected to earth. 

At the Vaulx-en-Velin station three groups are provided, 
each consisting of two Thury machines connected by an 
insulated flexible coupling to a three-phase alternating-cur- 
rent machine, the Thury machines being mounted on a 
common bedplate insulated from the earth in the usual 
manner (see fig. 3). 

Machines with the regulator switch tower, &c., are also 
shown in fig. 3. Each set has a capacity of 800 Н.Р. with a 
maximum pressure of about 7,800 volts across each dircct- 
current group. The alternating-current machines, which were 
made by Messrs. Schneider & Co., of Champagne sur Seine, 
are wound for 11,000 volta, 50 cycles, three-phase, the sets 
operating at a speed of 428 r.p.m. The alternating voltage 
is stepped up or down by transformers, which are at present 
connected for 26,000 volts. 

The greater part of the a.c. power obtained is distributed 
three-phase through step-down transformers to factories, which 
are thickly scattered over the district, this being the reason 
for using both three-phase alternating and D.c. transmission 
lines between Sablonnicres and Vaulx-en-Velin, since the 
direct current offers advantages in transmission, but does not 
at present offer such facilities as a three-phase line for factory 
supply. All transformers, switches, line insulators, &c., on 
the alternating-current system are stated to be installed for 
40,000 volts, siuce it is anticipated that it will shortly be 
necessary to change the whole three-phase system to that 


Fic. 8.—ConsTaxt SPEED REGULATOR FOR THURY MOTORS IN 
THE RUE D'ALSACE STATION, Lyons. 


pressure by adopting new transformers, changing those 
already installed from “delta” to “star” connection, and 
rebuilding some of the old transmission plants mentioned 
above. "a. | 
The function of the Vaulx-en-Velin station is somewhat 
complicated. It forms a final receiving point for all the 


the concrete foundation. 


power transmitted towards Lyons, and acts also as a reserve 
station, so that in case of breakdown at Moutiers or on the 
transmission line from Moutiers, the А.С. machines at Vaulx- 
en-Velin may be driven as syuchronous motors operating the 


Fic. 9.— REGULATOR FOR CONTROLLING THE MOUTIERS 
(GENERATING STATION, 


Thury machines as generators to supply Lyons, and in case 
additional three-phase energy is necded, the Thury machines 
may also be operated as motors, driving the A.c. machines as 
generators. 

The Vaulx-en-Velin station also contains two special 600- 


volt 47-ampere shunt-wound generators, each driven by an 


induction motor mounted on the same bed- late, all these 
machines being used as exciters for the three-phase machines, 
and also to start the Thury machines as motors, in case of 
a breakdown at Moutiers occurring while none of the 
machines in Vaulx-en-Velin are operating. 

From Vaulx-en-Velin energy is supplied to Lyons through 
underground cables to the receiving station at the Rue 
d'Alsace, where it will be transformed for transmission put- 
poses by five groups, four of which are installed. 

'l'hisstation has no exceptional arrangement, the groups being 
placed in a row down the station, separated from one another 
by a space containing the switch tower. Each group is 
surrounded by insulated flooring, about 6 ft. wide. | 

Fig. 2 shows one of the semi-groups for the Moutiers 
station. The machines here shown mounted together on 
one bed-plate have a rating of 75 amperes, and when con- 
nected in series have a maximum voltage of 7,800 at 
300 r.p.m. ' 

These machines show a standard round type of frame, 
Mons. Thury having now discarded his old type of built-up 
frame for reasons of economy. | 

The Insulation of the System.—ITn all the stations of this 
system, Mons. Thury employs his old method of insulating 
all the machinery in the station from the earth by means of 
an insulated flooring, which consists of an upper layer of 
pure asphalt approximately 1 cm. thick; next, a layer of 
asphalt and small stones about 15 cm. thick; and finally, 
It is stated that this flooring will 
withstand 80.000 volts (alternating). | 

The machine bedplates are supported by double cup 
insulators which fit into a foundation about 6 in. above the 
surface of the floorinz, the space between the two insulators 
and the space surrounding the bolt being filled up with 
litharge. f 25 | 
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The cables throughout the station are laid in terra-cotta 
ducts set in concrete. The type of switch tower used is 
clearly shown in fig. 6. 


It contains the regular short- 


Fic. 10.— REGULATOR AT VaUCLX-EN-VELIN. 


circuiting switch employed in previous installations, the 
function of which is shown by the general scheme (fig. 4) 
and the ammeter and voltmeter mounted as shown on each 
side of a casing which contains the voltmeter resistance. 
The horn arresters mounted on the 
top are of the regular pattern, the 
prongs above forming the magnetic 
blow-out. The method of insulating 
the switch handle with four insu- 
lators is also clearly shown.: At the 
back of the casing containing the 
-voltmeter resistance there is mounted 
in the Lyons station an automatic 
switch, which short-circuits the motor 
if the voltage becomes too high. 

In fig. 3, showing the interior of 
the Vaulx-en-Velin station, will also 
be seen the method of mounting the 
_tachometer on the bearings standard; 
.the small box shown between the 
tachometer, bracket and the shaft 
contains an automatic short-circuit- 
ing cut- out, in case a machine 
operating as a generator should slow 
down and tend to reverse as a motor 
without warning. 

Lightning. arresters are provided 
on the tops of the switch towers in the 
Lyons station, but it is said to be Mons. 
Thury’s intention to remove these, as 
no trouble is being experienced. 

The cables used for the underground 
transmission are stated to be normally 
designed for a pressure of 25,000 volts 
alternating, . They were manufactured by Messrs. Berthoud 
and Borel, of Lyons, and are spoken of as 50,000- 
volt continuous-current cables. They consist of 19 strands, 
with a sectional area of 75 sq. mm.. the diameter being 


6 cm. over all, and the insulating material consists of 
paper, covered with two lead and two steel armour sheaths. 
Tests were made on this cable with 70,000-volt continuous 
current on a 100-metre length : no current reading whatever 
was obtained on an ammeter with a total scale of 14,2, th of 
an ampere. The cables were also tested with an alternating 
pressure of 60,000 volts for 15 minutes. 

The line insulators, which were manufactured by the 
Karlsbader Kaolin Industrie Gesellschaft, are made of por- 
celain in three sections, the height over all being 21 cm., 
and the respective diameters of the sections 22, 11 and 
64 cm. respectively. Throughout the whole system numerous 
short-circuiting switches are provided for cutting out any 
portion of the system while repairs are being made. 

Regulators.—The regulators employed on this system 
offer many- points of exceptional interest. At Moutiers 
the regulator (fig. 9) is very similar to the one used at St. 
Maurice (the power station for the Commune de Lausanne 
system), The governor operates to maintain a constant 
current of 75 amperes by means of a solenoid in series with 
the line, the current strength varying the position of the 
armature, the motion of, which is transmitted through a 
system of ratchets and toothed wheels to the governor 
shafting ; the ratchets are kept in motion by a small 
motor in series with the line, having carbon brushes and 
absorbing about 6 volts, whereasat St. Maurice it has copper 
brushes and absorbs about 3 volts. 

The full current does not pass through the motor, since it 
is shunted by a permanent resistance (see fig. 4). А three- 
cell secondary battery is also placed across the motor to kcep 
it operating in case of interruption of the circuit. This 
apparatus is neatly mounted on a small pillar of approxi- 
mately the same dimensions as the switch towers. The 
governor shafting just referred to operates hydraulic pilot 
valves, which in turn work the main turbine gates, The 
regulator acts simultaneously on all the machines when 
running, and ample emergency levers for hand control are 
provided. 

At Lyons the regular centrifugal ball type of governor is 
employed (fig. 8), which serves to hold the speed constant by 
varying the position of the brushes over the voltage angle in 
accordance with the torque demanded by the railway 
generator. 

At Vaulx-en-Velin a most ingenious combination of both 
the above regulators is employed (see fig. 10 and fig. 3), 
since, as above stated, the Thury machines must act either 
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Port Louis, MAURITIUS : SuB-STATION SWITCHBOARD, 


as motors or as generators; the regulator therefore simply 
consists of the essentials of both the above regulators, either 
of which can be arranged to operate on the same brush- 
shifting gear. All the working parts of these regulators are 
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contained in the cast-iron casing shown, which is kept full of 
oil. An automatic open circuit switch is provided to short- 
circuit the generator, in case of interruption of the line. The 
small motor used. at Moutiers is, of course, unnecessary 
here, and the ratchets can be operated by belting direct from 
the generator shaft. 

In conclusion, it should;be stated that in this necessarily 
brief description many points of interest must be overlooked, 
but those who have the opportunity of visiting this system will 
be much .impressed by the skill and ingenuity which have 
overcome all the obstacles recently spoken of as being detri- 
mental to the system. 

Those who have had trouble from lightning, either static 
or dynamic, should especially note Mons. Thury’s arrange- 
ment of placing a condenser inside all the other usual pro- 
tective devices, this having the effect of absorbing any 
abnormal peak of voltage which may pass through the other 
arresters. It is interesting, also, to note that Mons. Thury 
claims exceptional freedom from lightning trouble. 


ELECTRIC LIGHTING AT PORT LOUIS, 
MAURITIUS. 


L 


THE town of Port Louis, Mauritius, will be lighted 
by 1,000 16-С.Р. lamps, fixed on suitable brackets in the 
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pole switches and fuses, one for lighting, the other for the 
excitation circuit of the alternator. 

The high tension carrying portions of the apparatus are 
arranged at the back of tlie board, all instruments and 
apparatus on the front of the board being at low pressure. 
An overhead pole line connects the generating station with a 
sub-station in the town. 

The connection both at the generating and sub-station to 
the transmission line consists of heavily insulated cable, 
fixed on insulators, and entering the buildings through 
special leading-in tubes. 

Lightning arresters are provided at the ends of the trans- 
mission line as well as at two points on the route. These 
lightning arresters are of the horn type, provided with 
suitable choking coils, and ou the route are fixed on special 
brackets on the poles themselves. 

The transmission line consists of No. 10 М.С. bare 
hard-drawn copper wire, fixed on triple petticoated insulators. 


Detail of Cross-arm. 


е 
DETAILS OF OVERHEAD CONSTRUCTION FOR TRANSMISSION LINE. 


streets, the energy being obtained from a hydro- electric 
power statior situated about four miles from the town. 

In the station is installed a turbine of Messrs. Gilbert 
Gilkes's make, of the twin type, operating under a 66-ft. 
head, and capable of developing 103 в.н.р., with a speed of 
500 r. p. m.; it is fitted with a sensitive governor for con- 
trolling the speed. 

The turbine is coupled direct to a single-phase alternator 
designed for an output of 75 k. v. A. at 5,000 volts pressure, 
with a direct-current exciter in addition, the latter being large 
enough for supplying energy for excitation purposes, as well 
ая for lighting the station and thus obviating the use of 
a local transformer. 

The switchgear consists of polished marble panels con- 
taining ammeter, voltmeter, high-tension oil circuit breaker, 
shunt regulator, main field regulator, &c., and two double- 


The latter are mounted on the oak cross-arms of вісе! masts 
which are spaced about 40 to the mile. 

From the point where the high-tension mains enter the 
town to the sub-station, a distance of about 4 mile, 
heavily-insulated aerial cable is supplied, supported from 
steel cable by means of raw-hide clips. Telephone com- 
munication is also provided between the generating and 
sub-station, the telephone wires being attached to the same 
posts as the transmission line and crossed over at intervals 
to avoid induction. 

At the sub-station the high-tension transmission lines 
end at the main switchboard, arranged for both high and 
low tension, as shown in our view, the line terminating at the 
end panel, which.'carries an ammeter and voltmeter for 
measuring; the totaliinput: of the station, also a high-tension 
oil circuit-breaker. 
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The second panel contains two double-pole high-tension 
oil-break switches. Energy is taken from these panels to 
two 40-Kw. oil-cooled transformers, from the L. T. side of 
which connections are taken to either side of double- 
pole change-over switches shown on the distribution panels, 
so that any circuit can be worked off either transformer. 

The lighting of the town is divided up into 10 circuits ; 
so as to compensate for the pressure drop in the various lines, 
regulators have been provided to regulate the pressure 
in the different circuits. Each circuit is also provided 
with a recording ammeter and voltmeter. 

The r.T. mains are of bare copper of various sizes, run 
overhead and fixed on to suitable insulators ; each of the 19 
circuits is provided with lightning arresters, fixed above the 
board as shown. 

The equipment has been put down by Messrs. Johnson 
and Phillips, Ltd., Victoria Works, Old Charlton, Kent, 
and with slight exception, all the electrical apparatus has 
been made at their works. 


NOTES. 


— — 


(Concluded from page 218.): 
Electric Shock Fatality.— According to a Glasgow 


paper, a man named Bozlan, a foreman labourer employed by the 
British Westinghouse Co. at Clyde Valley Electric Power Station, 
was killed, while erecting a scaffold, by his hand coming into 
contact with a live cable. It is stated that the body was attached 
to the wire for half an hour, “ it being about that time before the 
power was turned off, and anyone able to get ncar him, and ere he 
was released he was practically unrecognisable.” 


Lightning Incidents.—Truly we live in electrical times. 
The great storm of last week was noteworthy for the most brilliant 
and sustained display of lightning in and near London that we have 
ever witnessed; for ncarly an hour the flashes were incessant, and 

at times the rain fell not in drops, but in spurts, as though the 
well-known effect of an electrical charge in converting a spray of 
water into a continuous jet were being manifested. 

The telephone systems were slightly affected, several operators 
receiving shocks. No serious damage was done in London, a place 
which possesses a remarkably good record in this respect. At Guild- 
ford, however, some fatalities took place. А tramcar was struck 
on the trolley pole at Upton Park, the driver and conductor 
receiving slight shocks. 

A correspondent writes :—The conclusions come to by Ashworth 
that the human breath possesses special conductive properties, 
from his observations that an electric spark from a Wimshurst 
machine had a greater length in breathed than fn pure air, have 
been confirmed by M. Dufour. His conclusions are that the 
pulmonary and skin exhalations and the gassy emanations of the 
human body sensibly increase the loss of electricity from an isolated 
body and therefore ionise the atmosphere. Would this 
explain the tendency of a huddled-together flock of sheep or of 
cattle or horses sheltering under a tree to be struck by lightning? 


London Smoke.—The Medical Officer of Health, in his 
annual report, gives a description of the generating station at Lot's 
Road of the Underground Electric Railways of London Co., Ltd., 
and proceeds to say: The matter ів of importance, as this gene- 
rating station is probably the forerunner of many that will be 
established in London or its vicinity for the supply of electric 
current in bulk for motive power. The furnaces at Lot’s Road are 
not designed for nor can they use Welsh or any form of hard smoke- 
less steam coal. The heat generated by the use of such fuel would 
rapidly destroy the cast-iron chain grates. Consequently the com- 
pany use a soft coal, which, unless burned with the aid of smoke- 
preventing appliances, as at Lot’s Road, generates smoke in large 
quantities. Owing to the immense quantity of fuel required to 
run the works, coal is obtained from a variety of collieries, and as 
the quality of the coal from different pits varies, some descriptions 
being more suitable for the furnaces than others, it is probable 
that this fact to some extent accounts for the emission of black 
smoke at times from the chimneys. There is also the difficulty 
caused by the varying load, furnaces having to be kept banked in 
case of emergency ; these have to be suddenly brought into action 
when required, necessarily generating much smoke, if quickly 
pressed to increase the head of steam. Although during tlie past 
year а great deal of black smoke, at times in dense volumes, has 
been emitted from the Lots Road works, it seems probable 
that, with increasing experience, both as to the qualitv of 
coal best suited for the work, and as to the best methods 
of working the furnaces, that a fairly satisfactory result 
qua smoke will in time be attained, and that immense 
consumers of fuel such as these generating stations, will not 
materially add to the general smokinegs of the air of London. 
By rendering unnecessary individual steam installations for 
generating power, they will, of course, diminish the amount of 


emoke from the chimneys of works of all kinds that is now an 
appreciable factor in the pollution of the atmosphere, not to 
mention the purification of the atmosphere of the underground 
Metropolitan aud District Railways, which has already been 
effected.” 

In another part of his report the Medical Officer writes in refer- 
ence to deposits of unconsumed cinder ash :—'* As complaints con- 
tinued to be received from the inhabitants of streets in the neigh- 
bourhood of the works of the Chelsea Electricity Supply Co., Ltd., 
the Borough Council, on the recommendation of the Public Health 
Committee, decided to take the opinion of counsel as to the powers 
possessed by the Borough Council for dealing with this class of 
nuisance. The opinion of counsel being favourable to »ction by 
the Borough Council if a sufficiently strong case of injury and 
nuisance to the inhabitants by the deposit of unconsumed cinder 
ash could be presented, the Public Health Committee caused the 
distribution amony the complainants of sheets for recording the 
dates and other circumstances attending upon the deposits of ash 
upon their premises, which would guide the Committee in deciding 
upon the action to be taken in the matter. Since this course was 
adopted with a view to the gathering of evidence very few com- 
plaints have been received from the former complainants in the 
neighbourhood of the Chelsea Electricity Supply Co.'s works in 
Manor Street.” 


The Allen Institute,—^At the invitation of the 
directors of Messrs. W. H. Allen, Son & Co., we visited the com- 
pany's Queen's Engineering Works, at Bedford, on Friday last, on 
the occasion of the opening of the “Allen” Institute. The Insti- 
tute has been provided by Mr. W. H. Allen, the chairman, for the 
use of the workmen employed by the company. Mr. Allen 
remarked that he hoped it would be for the welfare of the 
employcs; that it would enable them to have their meals in 
comfort in future, and also provide a place for conccrts and 
lectures. 

After speaking on the merits of an institute where the men could 
be trained in the use of their leisure as in the use of their working 
hours, and begging them at the same time not to let it be a sub- 
stitute for home life, Mr. E. R. Prothero, M.V.O., declared the 
institute open. 

Mr. Reid, the works manager, on behalf of the employés, pro- 
posed a hearty vote of thanks to Mr. W. H. Allen for his gift, and 
took advantage of the occasion as a fitting opportunity to present 
to the chairman an illuminated address from the employés, 
thanking him for his generosity, and stating that the provision 
of the dining hall would add materially to the comfort of the men. 
The resolution was seconded by Mr. J. Smith, senior toreman, 
and carried with enthusiagm. | 

The Institute contains a dining hall, which will seat 280 people, 
and a library with 2,000 volumes, where newspapers and maga- 
zines are also available for the men's use. A room is set apart for 
chess, draughts and similar games, and beyond this is a smoking 
room, bandsomely furnished. On the first floor is provided a 
billiard room, equipped with all that the heart of a billiard player 
could desire. The building was erected to the designs of Mr. 
Geo. Allen, son of the chairman. After the ceremony the visitors 
were conducted round the shops by Mr. Richard Allen, and a 
large amount of work was seen in course of manufacture. Theee 
works were fully illustrated and described in our issue of April 
17th, 1903. 


Electric Power in South African Mines.—The 
question of electric light and power supply on the Rand is 
referred to by a correspondent of the Berlin Tageblatt, 
who states that since the formation of the Rand Central 
Electric Works, Ltd., in 1895, the progress made has been 
comparatively small. As reasons for this position of affairs 
are cited, first, the high price of coal and railway rates, 
and, second, the monopoly enjoyed between  Brakpan and 
Pardekraal by the Central Electric Works until after the war. 
The payment of 24 per cent. of the gross receipts to the Govern- 
ment naturally caused the price of electric supply to be dearer 
than it would otherwise have been, while the expiration of the 
company’s concession in 1909, when the right of expropriation 
exists, has also hampered the frée development of the undertaking. 
After the conclusion of the war, the desire for centralisation of 
working in the large mine areas was facilitated by the preparation 
of plans for the establishment of central stations which would 
supply a group of mines. One station was started a few months 
ago to supply the new batteries of the Angelo and Cason mines. 
It will, however, be able largely to extend its sales, as it can 
obtain water from the Boksburg lake and coal from the Apex 
mines, and has at disposal the group of mines under Farrar control, 
as exemplified by the Driefontein, New Comet, Cinderella, Blue 
Sky, Boksburg and Hercules mines.- A second large scheme is that 
of the Anglo-French Explorstion Co., which would furnish with 
light and power the Benoni gold mines, the Apex mines, 
the Van Ryn Deep, the Kleinfontein Deep, the Chimes West 
and the Klipfontein mines. A third project relates to the 
plan of the General Mining and Finance Corporation to erect 
a central station on the Witpoort Farm, the eastern half of which 
belongs to the Rand collieries—a gold and coal mining enterprise 
under Albu control. It is proposed from this station to supply 
several of the associated mines, including the Cinderella Deep. A 
suspension of activity in regard to these schemes has, however, 
taken place for some time. In the first place, the Rand Central 
Electric Works Co., which the correspondent refers to as the 
Siemens group, has energetically bestirred itself recently. The 
maximum output of the station has been increased to 3,500 Kw., 
the installation of turbine plant has cheapened the cost of working, 
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the Government has allowed the tax of 24 per cent. to be altered so 
as to permit of the deduction being made from the net profits, and 
hopeful negotiations are proceeding for an extension of the com- 
pany's concession under greater Government facilities for trans- 
mission and distribution of power. In addition to this, the com- 
pany proposes to make a large extension and has dispatched Mr. 
Gorissen to South Africa to work out the scheme. It is with this 
proposal that the promoters of the Victoria Falls water-power works 
—the African Concessions (Options) Syndicate and its ally, the 
Allgemeine Elektricitats Gesellschaft—will, in the first place, have 
to reckon. On the other hand, the Allgemeine Co. has in its plans 
an important argument to play by reason of ita connection with the 
Dresden Bank and the General Mining Corporation. These plans are 
for the time being in abeyance, and the correspondent submits that 
there is, therefore, a prospect of the Zambesi project being carried 
out jointly by both groups, and on conditions which would abun- 
dantly assure the financial success of the undertaking from the sale 
of electrical energy to the mines alone. К 


Re Hawkes у. The Electrical Corporation, Ltd.— 
We have received, too late for insertion, a letter from Messrs. Hare 
and Co., solicitors to Mr. O. C. Hawkes, relating to this case. This 
letter will appear in our next issue. 


Educational Notes.—The Board of Education has 
issued à memorandum on courses of work in rural evening schools, 
embodying some suggestions bearing upon technical instruction. 
The courses of instruction suggested are strongly utilitarian in 
character, but include also general educational matters, and show a 
most commendable desire to produce the kind of all round training 
likely to be most beneficial to the student. 

Kixc's CoLLEGE, Lonpon.—The session commences on October 
3rd in Engineering and Applied Science. Prof. D. S. Capper 
іх the Professor of Engineering; Prof. E. Wilson of Electrical 
Engineering. The college is part of the University of London, 
and provides both day and evening classes. 

UNIVERSITY OF GLASOCOw.— The session commences on October 
18th. Courses are provided for the degrees of B.Sc. and D. Sc. in 
engineering, and in the summer students usually receive practical 
training on the “ sandwich" system. Professor of Engineering, 
Archibald Barr, D.Sc.; lecturer on Electrical Engineering, J. S. 
Nicholson, B.Sc. 

Last week Mr. Maurice Fitzmaurice, chief engineer of the L.C.C., 
presented the certificates to students of the Crystal Palace School 
of Practical Engineering, and delivered an address to them. 


Institution and Lecture Notes.—AssociATION ОЕ 
ENGINERRS-IN-CHARGE.—DBy the courtesy of Mr. E. G. Rivers, 
M. Inst. C. E., chief engineer of Н.М. Office of Works, some 70 
members of the Association were enabled to inspect the engineering 
department of the House of Commons on Saturday, the 28th ult., 
under the guidance of Mr. A. P. Patey, the resident engineer, and 
his assistant, Mr. W. H. Bowden. A close inspection was made 
of the battery of boilers installed for supplying the. large 
quantity of hot water required for various purposes, and for 
steam generation for motive power and heating apparatus. 
It was pointed out that the large plant there was not sufficient to 
meet all the demands, and owing to there being insufficient room for 
any additions, the Westminster Electric Supply Corporation sup- 
plied the House with the current required for lighting and power 
purposes, at 105, 200 and 400 volts. Mr. Davey (Chairman of the 
Association) proposed, and Mr. Capsey (hon. sec.) seconded, & very 
hearty vote of thanks to Mr. Patey and Mr. Bowden for the way 
in which they had entertained the visitors. We regret that in our 
issue of the 27th ult. Mr. Davey's name appeared as '' Darcy." 

WALSALL AND DISTRICT ELECTRICAL AND GENERAL ENGINEERING 
IMPBOVEMENT SocrETY.—A general meeting in connection with the 
above Society was held on August Ist, and a resolution was passed 
appointing a secretary and committee to draw up a code of rules 
and а programme for the coming winter's session, to be submitted 
to & general meeting early in September for approval. Gentlemen 
wishing to associate themselves with the Socicty can obtain full 
information from Mr. C. F. J. Smith, 96, Bentley Lane, Walsall, 


secretary (pro tem.). 


Appointments Vacant.—Engineer-in-charge for Wat- 
ford U.D.C. (£90); Sunderland Corporation is inviting applications 
for the appointment of electrical engineer (£800 rising to £1,000) ; 
asBistant electrical engineer for Erith U.D.C. (£150). See our 


“ Official Notices." 


The Magnetic Concentration of Ironsands, — 
An interesting paper was read some time ago by Mr. J. F. 
Robertson, M.Sc., before the Canadian Society of Civil Engineers, 
upon the magnetic concentration of ironsands so that the product 
might be used in a blast furnace. 

The difficulties which present themselves are the fineness of the 
material, which is overcome by briquetting: the low percentage of. 
iron-bearing minerals in the sand, and the rather excessive amount 
of titanium present. 

The apparatus employed, of which a full and lucid description is 
given, is in principle based upon the Heberli dram separator, and 
consista of a flanged brass drum which rotates loose on a hollow 
axle, through which leads pass to eight clectro-magnets filling one- 
balf the drum, with the polo pieces of alternately opposite polarity 

just clear of the inside of the brass cylinder. 

When dry ironsands are used with the финн the electro- 

maquetio semicircle із set downwards, and the stream of sand is 


fed at the beginning of the semicircle, the particles of sand instantly 
falling away, and the particles of magnetite are held up to the 
surface of the brass cylinder: as the iron particles re-set themselves 
during their passage over the alternate poles, any grains of sand, 
are liberated, and fall away, leaving the concentrated iron particles 
to fall away at the termination of the electro-magnetic gemieirele. 

When run wet, the electro-magnetic semicircle is placed up- 
wards ; then the ironsands are fed on to the brass coveriny at the 
beginning of the semicircle so that the tailings fall away, and the 
iron particles are carried over to the end of the semicircle where 
they are washed away by water jets. 

Owing to the low coefficient of friction of magnetite on brass, 
the grains tended to accumulate in front of each pole-picce; this 
difficulty was oyercome by fitting longitudinal strips of tape on the 
brass cylinder. 

The titanium is present as ilmenite (FeTiO;) and rutile (TiO,), 
and as magnetite has a much higher permeability than ilmenite it 
should be possible to find a magnetic field strength with which the 
product contains almost all the magnetite, and very little ilmenite. 

The results published are instructive, and show that to treat 
300 lb. per hour, the total consumption of power is about } H. P., 
and at 5d. per unit the cost is 34d. to 5d. per ton of sand, with the 
machine run dry, but run wet the capacity is one-third, and the 
total costs about 25d. per ton of sand. 

One representative dry test gave a dry recovery of 65 per cent. 
of the total free iron present, and 61 per cent. when the same sand 
w88 treated wet. 

The procese described was employed with apparatus built in the 
shop of the mining department of McGill University. 


The Belgian Electrical Industry.—A Brussels corre- 
spondent states that there are in reality only two electrical groups 
on the Belgian market which are able to compete with cach other. 
The first is the Empain group which makes use of the company 
known as the Ateliers de Constructions Electriques, of Charleroi 
and Jeumont (North of France), which has arisen from the Elec- 
tricité et Hydraulique Co. The second is the German group of the 
A.E.G. Union, or its Belgian subsidiary, the Union Electrique. 
It is related of the Empain group that it larzely concerns itself 
with financial matters, and that its principal working sphere 
appears to be France, where the success of the Paris Metropolitan 
railway represents an illustration. А second is the Socicté 
Parisienne d'Electricité, which has erected a large lighting station 
at St. Denis, and has entered the lists as a competitor in regard to 
the future supply of electricity in Paris. In Belgium the Empain 
group was frequently on the point of receiving a concession for a 
high speed electric railway between Brussels and Antwerp, but at 
the last moment the Government was unable to arrive at a decision 
as to granting a concession. At present the ((overnment announces 
that on the completion of the works in progress the distance of 
27] miles between the two cities will be traversed by the stcam 
trains in 25 minutes, and this is thought to imply the indefinite 
postponement of the electrical scheme. Оп the other hand, the 
State has granted to the Société Bruxelloise d’Electricité (an 
Empain foundation) a 25 years’ concession for the lighting of the 
Brussels railway stations and other similar concessions are in 
prospect. In addition to these the Empain group, through the 
Société d’Electricité du Pays de Liège, supplies power to the Liège 
tramways, and also energy to the towns of Huy and Andenne, the 
Angleur steel works, &c., while the same group deals with the 
electric tramways along the Belgian coast. and a large number of 
the localities which are there clectrically lighted. As far as 
German influence in Belgium is concerned, intimate relations have 
for years existed with the first Belgian tramways trusts (Chemins de 
Fer Secondaires, Chemins de Fer Economiques, &c.) The Berlin 
Co. for Electrical Enterprises has also founded Belgian trusts as 
the Société Financiere de Transports et d'Entreprises Electriques, 
the Société Générale d'Entreprises Electriques, and other concerns. 
In most cases one of these companies competes for a concession, and 
undertakes the whole equipment which is then transferred to thc 
German firms associated with the Berlin company ; or the Belgian 
Union Electrique becomes fhe competitor, as in the case of the 
large central station at Brussels, which is to be opened at the end 
of this year. It is further pointed out that a good opportunity 
exists for the sale of cablesin Belgium, although the Empain group 
intends to establish a cable factory on the Franco-Belgian frontier 


OUR PERSONAL COLUMN. 


Central Station Engineers.—Mr. Davip Barry has 
resigned his position as charge engineer at the Corporation Tram- 
way Power Station, Preston, having been appointed to a similar 
n under the Leicester Corporation. Но was the recipiunt on. 

riday last of a dressing case und kit bag, given by the employés, 
Mr. Јов. Е. Rrapson, the chief engineer, made the presentation. 
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Mr. RowERo has been appointed chief assistant to the mains 
superintendent by the Salford T.C. at a salary of £156 per annum, 
and Mr. DRANSFIELD will take over the testing of the cables at an 
increased salary of £120 a year. 

The Middleton T.C. has increascd the salary of the borough elec- 
trical engineer by £25 a year. 

The Kingston-on-Thames T.C. has granted an honorarium of 20 
guineas to Mr. J. E. EDGCOME, electrical engineer, and 5 guineas 
to Mr. WINTEBHALTRR, his assistant, for extra services rendered in 
relaying the cables during the construction of the tramways. 

A presentation took place at the Hanley Corporation electricity 
works on Friday, August 3rd, 1906, to Mr. C. Н. Yeaman, chief 
electrical engineer. It consisted of a very handsome enlarged photo 
group of the works staff, and was subscribed for by the employes 
as a small token of the esteem and regard with which Mr. Yeaman 
is regarded by those under his control. 

At the next meeting of the Islington B. C., the following recom- 
mendations of the Lighting Committee for the rearrangement of 
the existing staff (consequent upon the resignation of the deputy 
engincer) will come up for confirmation: (1) that Mr. M. J. ALL WARD, 
station superintendent, whose present salary is £200 per annum, be 
appointed chief assistant and works manager on probation fora 
period of 12 montlis at a salary of £225 per annum to be increased 
to £250 at the end of that period, if his services are found to be 
satisfactory ; (2) that Mr. T. A. G. MARGARY, mains superintendent, 
whose present salary is £200 per annum, be appoiuted distributing 
engineer on probation for a period of 12 months at a salary of £225 
per annum, to be increased at the end of that period to £250 if his 
services are found to be satisfactory; (3) that Mr. M. Н. Apams be 
appointed constructional and maintenance engineer at his present 
salary of £160 per annum, to be increased to £200 per annum by 
two annual increments of £20 if his services are found to be 
satisfactory; (4) that Mr. R. Lunp and Mr. J. J. HARGREAVES, 
mains engineers, be appointed district mains engineers, aud that 
their salaries be increased from £2 15s. to £3 per week and from 
£2 5s. to £2 10s. per week respectively on the scale of salaries; (5) 
that Mr. C. Н, HIddixs, shift engineer, be appointed senior shift 
engineer, and that his salary be increased from £2 15s. to £3 per 
week on the scale of salaries; (6) that Mr. C. Е. WADE, shift 
engineer, be granted an additional increment of 5s. on the scale of 
salaries, viz. from £2 5s. to £210s. per week; (7) that Mr. E. T. 
GrrrFonp, junior shift engineer, be promoted to the position of 
shift engineer on probation for six months at his present salary ; 
(8) that Mr. T. Ѕ51ммомрѕ be appointed rectifier attendant on pro- 
bation for six months, and that his wages be increased from 8d. per 
hour (37s. 6d. per week) to £2 per week. 


Tramway Officials.—The Wolverhampton Т.С. has 
increased the salary of Mr. W. A. LuNTLEv, manager of the tram- 
ways, by £25 a year to a maximum of £350. 

Mr. L. W. Woopman, borough electrical engineer at Dover, 
having declined the offer of the T.C. to accept the appointment of 
engineer to the tramways, at an increased salary of £50 a year, the 
Council has decided that Mr. E. CARDEN be given full control, an 
outside engineer to be called in when necessary. 

Mr. C. W. SHEPHERD has been appointed general manager of 
the Edinburgh and District Tramways Co., for whom he has acted 
a8 traffic superintendent since 1903. 

Mr. О. A. PARKER, rolling stock superintendent, at Pontypridd, 
has been appointed to a similar position on the Exeter City 
Tramways. 


General.—Mr. Ковккт S. Jones, telephone expert, of 
Montreal, has been appointed Montreal manager of the Bell Tele- 
phone Co., a position held until recently by Mr. D. C. Dewar, who 
died suddenly while on a visit to Toronto a short time ago. 

Mr. W. PRIOR has been appointed by the Hanley T.C. as E.L. 
canvasser. 

Sir W. Crookes has been elected an honorary member of the 
Royal Academy of Acireale (Sicily). 


NEW COMPANIES REGISTERED. 


United Electric Tramways Co., of Caracas, Ltd. (89,642.)— 


This company was registered on July 25th, with a capital of £200,000 in £1 
shares, to acquire from the Caracas Construction Co., Ltd. (promoters of this 
company), the benetit of an agreement between the Caracas Electric Tramways 
Co., Ltd., and the said Construction Co., and all the shares in the Companhia 
de Tranvias Electricos de Caracas (known as the Local Co") agreed to be 
sold by the said agreement, to adopt two agreements with the said Construction 
Co. known as the “Sale Agreement“ and the Works Agreement," the latter 
of which relates, infer alia, to the conversion hy the Construction Co. of the 
existing tramways of the Local Co. to electric traction, and to carry on in the 
City of Caracas or elsewhere in Venezucla the business of & tramway, an 
electric light and power supply company, a telephone and telegraph com- 
pany, &c. The first subscribers (cach with one share) are:—A. J. Shepherd, 

ashwood House, E.C., secretary; F. J. Oliver, 7, Bassingham Road, Wands- 
worth, S. W., clerk; P. J. V. Capern, Kingswood, Stradella Road, Herne Hill, 
B.E., clerk; J. E. Gunvon, North Cray, Foots Cray, Kent, secretary ; P. Cross, 
Б, Chatsworth Road, Croydon, secretary; II. D. L. McDongall, 21, Great 
St. Helens, E.C., director; and A. H. Bartlett, 147, Cannon Street, E. C., 
solicitor. No initial public issue. The number of directors is not to be less 
than three or more than seven; the subscribers are to appoint the first 
(another article states thnt the first directors will all be nominees of the Con- 
struction Co.); remuneration, £200 each per annum (£400 for the chairman). 
The consideration payable by the company to the Construction Co, under the 
' Bale Agreement’ is £169,093 in fully-paid shares, out of which preliminary 
expenses аге to be paid. The consideration payable by the Construction Co. 
under the said agreement, the benefit of which is to be purchased by this 
company, is £88,000 in cash and £51,000 in fully-paid shares of this company. 
The consideration payable by this company to the Construction Co. under the 


„% Works Agreement" is £170,000 in first debenture stock, and the Con 

Co. will contract with sub-contr&ctors forc ng out the greater part of the 
works for the cost price of the works to such sub-contractors (not exoeeding 
£81,200) plus a fee of £8,000. 


Llandudno and District Electric Tramway Construction 
Co., Ltd. (89,639).--This company was registered on July 25th, with a capital of 
£100,000 in £100 shares, to adopt agrcements (1) with the Carnarvonshire 
Electric Traction Syndicate, Ltd., relating to the acquisition of certain light 
railway orders authorising the construction and working of certain lines of 
light electric railway between Colwyn Bay, Llandudno and Deganwy, together 
with the undertaking of the Llandudno and Colwyn Bay Electric Traction 
Company, Ltd., subject to certain liabilities, and (2) with Brace Peebles & Co., 
Ltd., relating to the completion of the construction and equipment of the said 
licht railways or part thereof, and to carry on the business of tramway, railway, 
omnibus and electrical, steam or other mechanical carriage and van 
prietors, carriers of passengers and goods, electricians, engineers, &c. The 
first subscribers are: — T. Stoker, 42, Egerton Crescent, S. W., ret., 2 shares; 
С.Н. Rigg, 78-80, Palmerston Honse, Old Broad Street, E. C., member of Stock 
Exchange, 2 shares; H. C. Thurley, Palmerston House, Old Broad Street, E. G., 
stockbroker’s manager, 1 share; €. G. Nicole, Brooklyn, Chingford, clerk, 
l share: A. W. Tait, Basildon House, Moorgate Street, E. C., chartered 
accountant, 1 share; L. W. Hawkins, Basildon House, Moorgate Street, B.C., 
chartered accountant, 1 share; and F. J. W. Park, 62, St. Alban’s Crescent, 
Wood Green, N., clerk, 1 share. Minimum cash subscription, 400 shares; the 
number of directors is not to be less tian three or more than seven; the 
subscribers are to appoint the first; qualification, £200; remuneration (except 
managing directors or committee of management), £150 each per annum 
(chairman, £200). 

Ltd. 


Turners & Manville, (89,658).—This company was 
registered on July 26th, with a capital of £50,000 in £1 shares, to acquire the 
business of manufacturers of and dealers in asbestos, вео. goods, поп. 
conducting coverings, electrical fittings, accessories and sundfies, &c., carried 
on by the London branch of the H. W. Johns Manville Co. and by the British 
Johns Manville Co., Ltd., in England and elsewhere, and to adopt agreements 
(1) between the Asbestos and Asbestle Co., Ltd., of the first part, the H. W. 
Johns Manville Co. of the second part, Turner Bros., Ltd., of the third part, and 
8. Turner, jun. (for this company) of the fourth part; (2) between the H. W. 
Johns Manville Co. of the one part, and the said 8. Turner, jun. (for thie com- 
pany) of other рагі ; and (3) between the Н. W. Johns Manville Co., on behalf 
of the British Johns Manville Co., Ltd., of the one part, and В. Turner, jun. 
(for this company) of the other part. The first subscribers are: S. Turner, 
Chaseley, Rochdale, asbestos manufacturer, 1 share; T. F. Manville, 100, 
William Street, New York, U.S.A., asbestos and magnesia manufacturer, 6 
shares; R. Turner, Denehurst, Rochdale, cotton manufacturer, 1 share; 
C. H. Turner, Woodroyd, Rochdale, cotton manufacturer; 8. Turner, jun., 
Craigmore, Rochdale, asbestos manufacturer, 1 share; H. R. Turner. 
Denehurst, Rochdale, manufacturer; and F. W. 'Turner, Spring Mount, 
Rochdale, cotton manufacturer, 1 share. No initial public issue. The 
number of directors is not to be less than three or more than nine; the first 
are S. Turner, Т. F. Manville and S. Turner, jun.; qualification, £500 shares or 
stock ; remuneration as fixed by the company. 


British Taxi-Motor Cab Co., Ltd. (89,648).—This company 
was registered on July 26th, with a capital of £150,000 in £1 shares, to adopt 
an agreement with G. Garnier, and to carry on the business of motor-cab 
proprietors, owners of petrol, steam, gas, electric or other vehicles of any kind, 
carriers of passengers and goods, garage keepers, electricians, &c. The first 
subscribers (each with one share) are :--J. Pickett, Tachbrook Road, Feltham, 
Middlesex, accountant; R. Н. Lois, 26, Grosvenor Road, Highbury, N., clerk; 
T. Palmer, 6-8, Eastcheap, E.C., merchant; M. Narizzano, 177, Maida Vale, 
W., merchant ; H. Knight, 59, Uplands Road, Hornsey, N., clerk; W. Howlett, 
22, Eleanor Road, Romford Road, E., clerk; and L. Lee, 293, Coldharbour 
Lane, Brixton, S. W., travellet. No initial public issue. The number of 
directors is not to be less than three or more than nine; the subscribers are 
to appoint the first; qualification, 250 shares: remuneration, £150 each per 
annum (£50 extra for the chairman), and a share in the profits. Registered 
oflice, 40, Botolph Lane, E.C. 


Rushmore Lamps, Ltd. (89,656).—This company was regis- 
tered on July 26th, with а capital of 23,000 in £1 shares, to acquire the 
business carried on at 49, Rupert Street, London, as Stewart & Tyler,” and to 
carry on the business of manufacturers, letters-on-hire, repairers and cleaners 
of and dealers in search-lights and lamps of all kinds, electric, gas, acetylene 
gas and other illuminating apparatus, &c. The first subscribers (each with 
one share) are:—G. 8. 8. Monck, The Fishery, Maidenhead, director; 8. F. 
Tyler, 7, Norroy Road, Putney, S. W., director; W. L. Stewart, 24, Addison 
Gardens, W., director; E. C. Parry, 121, Mount Street, W., secretary; E. G. 
Mawby, 35, Norfolk Street, Strand, W.C., solicitor; С. Piper, 35, Norfolk 
Street, Strand, W. C., solicitor; and А. E. Pegg, 88, North View Road, Hornsey, 
law stationer. No initial public issue. The number of directors is to be 
three; the first ате G. S. В. Monck, S. F. Tyler, and W. L. Stewart: qualifica- 
tion, 100 shares; remuneration (except managing director), £80 each per 
annum. 


Rallway aud Tramway Trust, Ltd. (89, 684).— This company 
was registered on July 28th, with a сарны of £1,000 іп 10s. shares, to carry 
on the business of a railway, tramway and electric light and power company, &c. 
The first subscribers (cach with one share) are: R. Sturgeon, 28, Southampton 
Street, Camberwell, S. E., gentleman; C. E. Harris, 3, Radley Road, Bruce 
Grove, N., gentleman; W. A. Prince, 18, The Glebe, Blackheath, 8.E., gentle- 
man; O. F. Hunt, Holmwood, Goldsmith Gardens, Acton, W., secretary; F. F. 
Shipton, 7, Moylan Road, Hammersmith, W., gentleman; F. Mills, 90, Esmond 
Road, Bedford Park, Chiswick, W., gentleman ; and G. H. Monson, 48, Fordnook 
Avenue, Ealing Common, W., articled clerk. No initial public issue. The 
number of directors ів not to be less than two or more than five ; the subscribers 
are to appoint the first; no qualification necessary for first directors; 
qualification of subsequent directors as fixed by the company: remuneration 
as fixed by the company. Registered oftice, 5, Howick Place, Victoria Street, 
Westminster. 


Kingston & Co., Ltd. (89,727).—This company was registered 
on August Ist, with a capital of £2,000 in £1 shares, to acquire the business of 
electrical engineers, electroplaters, art metal workers, and dealers carried on 
by Kingston & Co., at 8, Trinity Square and Northdown Road, Margate, to 
adopt an agreement between F. J. A. Kingston, Н. M. Wainman and A. Fair- 
weather of the one part, and J. W. Scarlett of the other part, and to carry on 
the said business and that of electric light installers, manufacturers and 
repairers of all appliances connected with the installation of electric light, &c. 
The first subscribers (each with one share) are :—A. Fairweather, 8, Westcliff 
Road, Margate, retired fruit grower; F. H. Fairweather, 3, Westcliff Road, 
Margate, builder; F. Kingston, 8, Trinity Square, Margate, electrical engineer; 
F. J. A. Kingston, 8, Trinity Square, Margate, electrical engineer; M. 
Wainman, Northcliffe, Lewis Avenue, Margate, electrical pp J. W. 
Scarlett, 36, High Street, Margate, electrical engineer: and . F. Wilson, 3, 
Cecil Square, Margate, solicitor. No initial public issue. Registered without 
articles of association. Regist:red office, Northdown Road, Margate. 


Hawthorn Fire Detector Co., Ltd. (89,697).—This company 
was registered on July 30th, with a capital of £30,000 in £1 shares, to acquire . 
and turn to account the inventions and patents of H. Hawthorn for improve- 
ments in electric fire alarms and thermo indicators, and in automatic trans- 
mitters for electric fire alarms and other signals, &c. The first subscribers are 
T. R. Sanders, 3, Vernon Mansions, W., gentleman, 100 shares; Mrs. A. L. 
Sanders. 3, Vernon Mansions, W.,1 share; J. W. Cleland, 4, Harcourt Buildings, 
HE. C., barrister, 100 shares; Н. Hawthorne, 79, Fenchurch Street, E. C., engineer, 
100 shares: W. Luffsmith, Ferncroft, Kingston Road, Teddington, Stock 
Exchange accountant, 5 shares ; E. E. Bailey, 11, Queen Victoria Street, E.C., 
fire escape manufacturer, 2 shares; and Т. D. Davis, 22, Bt. Mary Axe, E.C., 
shipbroker, 100 shares. Minimum cash subscription, 6,000 shares. The 
number of directors is not to be less than three or more than five; the first are 
Т.В. Sanders, J. W. Cleland and H. Hawthorn ; qualitication, £100; remunera- 
tion, £50 each per annum and a share in the profite. 
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Vera Cruz Electric Light, Power and Traction Co., Ltd. 
(99,626\.—-This company was registered on July 28th, with a capital of £300,000 
in £1 shares, to carry on in Mexico or elsewhere the business of suppliers of 
electne licht, power and traction, to acquire and turn to account concessions 
lo: the utilisation of water-power in the generation and distribution of «ес: 
tncity. ќе. The first subscribers (each with one share) are: -C. Reed, Elm 
Tree Villa, Rosenau Road, Battersea Park, S. W., clerk; J. Baker, 98, Seward 
Road, Hanwell, clerk; C. J. Newman, Holmwood, Gravesend, accountant ; 
W. P. Devine, 59, Loftus Road, Shepherd’s Bush, W., clerk; E. A. Andrews, 
Percy House, Almeric Road, Clapham Common, S. W., incorporated accountant; 
W. R. Bignell, 10, Grove ‘Terrace, Squires Lane, Finchley, N., clerk: and а. 
Rutchins, 62, Flanders Road, Bedford Park, W.,clerk. No initial public issue. 
The number of directors is not to he less than three nor more than seven; the 
sabecribers are to appoint the first; qualification, £500; remuneration (except 
managing director) as fixed by the company. An issue of £300,000 first 
mortgage debentures is specifically authorised, and the total borrowing powers 
of the directors are restricted to £500,000. Registered office, 35, Great St. 
Helens, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Telegraph Co., Ltd. (6,886).—This company's 
annual return was filed on June 6th. when 207,930 shares had been taken up out 
ofa nominal capital of £2,500,000 in 250,000 shares of £10 each. £10 per share 
has been called up on 130,000, and £1,300,000 has been received. £779,300 is 
considered as paid on 77,930 shares. Mortgages and charges: £962,000. 


West India and Panama Telegraph Co., Ltd, (11,116).— 


This company's annual return made up to June 6th, has been filed. 85,321 

„ 34,536 first preference, and 4,669 second preference shares have been 
taken up out of a nominal capital of £2,445,630 in 200,000 ordinary, 31,563 first pre- 
ference, and 10,000 second preference shares of £10 each. £1,275,530 is con- 
aderel as paid. Mortgages and charger: £80,000. 


Urban Electric Supply Co., Ltd. (57,986).—This company’s 
annual return was filed on May 23rd, when the entire capital of £650,000 in £5 
shares (80,000 preference and 50,000 ordinary) had been taken up and paid for in 
ful. Mortgages and charges: £200,000. 


Sonth Metropolitan Electric Tramways aud Lighting Co., 
Ltd. 161,593).——4 trust deed dated July Sth, 1006, to secure £150,000 debenture 
stock (with power to increase np to a total of half the amount of the issued 
capital for the time being), has been registered. Property charged: The com. 
pany's undertaking and general assets, present and future. Trustees: Electric 
and General Investment Co., Ltd., 1-2, Great Winchester Street, Е.С. 


Standard Electric Co., Ltd. (London) (63,642).— Issue on 
Jaly 6th of £3,600 5 per cent. debentures, part of series created May 25th, 1906, 
to score £4,000, charged on the company’s undertaking and property, present 
and future. inclnding uncalted capital. Holder: L. D. Gunn, Abutshi, Forcados, 
South Nigeria. No trustees. No previous issue of sume series. 


Perth Electric Tramways, Ltd. (55,935).—Issue on June 30th 
of £800 debentures, part of series created December 22nd, 1903, to secure 
£30,000, charged on the company's undertaking, revenues, &c., subject to first 
debenture stock. Trustees: Lord Arthur Butler, 7, Portman Square, W.; and 
„ бн, Dashwood House, К.С. Previously issued of same series: 
£ 11,100. 


Tramways and Light Railways Estates Co., Ltd. (65,201).— 
This company's annual return was filed on June Ist, when 5,021 shares had 
been taken up out of a nominal capital of £100,000 in £10 shares. £2 per share 
has been called up, resulting in the receipt of £10,044, including £2 paid on one 
forfeited share. Mortgages and charges: Nil. 


Veritys, Ltd. (49,784).— This company's annual return was 
filed on June 22nd, when 200 management, 5,343 ordinary, 7,000 first preference 
and 7,090 second preference shares had been taken up out of a nominal capital 
of £210,000 in management shares of £1 each, and 6,980 ordinary, 7,000 
first preference and 7,000 second preference shares of £10 each. 41 per 
share has been called up on 30 management, and £10 per share on 1,142 
ordinary, 4,670 first preference and 7,000 second preference, resulting in the 
receipt of £124,150. £65,470 is considered as paid оп 170 manngement, 4,200 
ordinary and 2,330 first preference. Mortgages and charges: £10,000. 


Standard Electric Co., Ltd. (68,643).—This company's annual 
return was filed on May 24tb, when 3,077 preference and 5,000 ordinary shares 
had been tsken up out of a nominal capital of £10,000 in 5,000 preference and 
5.000 ordinary shares of £1 cach. £l per share has been called up on 4,177, and 
lds. per share on 400 shares, and £4,202 has been received, leaving £175 in 
arrears. £3,700 is considered as paid, being £1 per share on 3,500 shares and 
10». per share on 400 shares. Mortgages and charges: Nil. 


Wrexham and District Electric Tramways, Ltd. (71,213). 
—This company’s annual return was filed on June 1st, when the entire capital 
of £50,000 in 5.000 preference and 6,000 ordinary shares of £5 each had been 
taken up. £5 per share has been called upon 4,700 preference and 4,607 ordinary, 
and £3 per share on three ordinary, and £46,989 hus been received. £5 remains 
in arrears. £600 is considered as paid on 300 preference and 300 ordinary. 
Mortgages and charges: nil. 


Woodhouse and Baillie Riviera Electricity Co., Ltd. 
(62.791). — This company's annual return was filed on May 15th, when 14,700 first 
preference, 4,000 seoond preference, and 4,000 ordinary shares had been taken up 
out of & nominal capital of £50,000 in 16,000 first preference, 20,000 second pre- 
ference, and 14,000 ordinary shares of £1 each. £1 per share has been called up 
on 14,700 first preference, resulting in the receipt of £14,660. £10 remains іп 
arrears.  £B,000is considered as paid on 4,000 second preference and 4,000 
ordinary. Mortgages and charges: nil. 


James & Browne, Ltd. (electricians, &c., London) (72,372). 
A trust deed dated June 29th, 1906, to secure £6,000 debentures, charged on 
certain freehold and leasehold properties in King Street and Westcroft Square, 
Hammersmith, and the company's undertaking and property, present and 
futaro, including uncalled capital, has been registered. Trustees: J. W. Ellis, 
Portland House, Basinghall Street, E.C., and E. Hughes, 106, Holland Road, 
Kensington. Issue on July Sth of £1,900 5 per cent. debentures, part of 
above-mentioned series, also registered. No previous issue of same series. 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Ir ue on July 10th of £2,200 second debentures, part of series created same date, 
to secare £15,000, charged on the company's undertaking and property, present 
and future. including uncaled capital. No trustees. No previous issue of same 
"erm. 


Frank Sater & Co., Ltd. (electrical engineers, London) (57,193). 
— Particulars of £5,500 debentures, created June 27th, 1906, charged on the com- 
Fanv's undertaking and property, present and future, including uncalled capital, 
a e been Шей pursuant to Sec. 14 (4) of the Companies' Act, 1900. No 
асв. 


Fladbury Electric Light and Power Co., Ltd. (63,942). — 
This company's annual return, made up to May 2th, has been filed. 855 
shares bare been taken up and paid for in fall out of a nominal capital of 
42,000 ın EI shares. Mortgages and charges: 4800. 


Isle of Wight Electric Light and Power Co., Ltd. (53,823). 
—This company's annual return was filed on June 13th, when the entire 
capital of £150,000 in 20,000 ordinary and 10,000 preference shares of. £5 each 
had been taken up and paid for in full. Mortgages and charges: £65,002. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A further lien for £400 and 6 per cent. interest was endorsed on a charge dated 
March 31st, 1904, on June th last. Property charged: The company's assets, 
present and future, including the Coatbridge and Airdrie undertakings and 
uncalled capital. Holders: County of London Electric Supply Co., Ltd., 
Moorgate Court, E.C. 


Electromotors, Ltd. (60.5326).— This company's annual return 
was filed on June 6th, when 40,870 shares had been taken up out of à nominal 
capital of £50,000 in £1 shares. 165. per share has been called up, resulting in 
the receipt of 432,696. Mortgages and charges: Nil. 


Dulverton Electric Lighting Co., Ltd. (50071)—4A 


meniorandum of satisfaction in full of a mortgage dated May 9th, 1905, securing 
£150, has been filed. 


Chislehurst Electric Supply Co., Ltd. (50,980).--Tssne on 


July 2nd of £5,000 5 per cent. debentures, part of series created February 23rd, 
1900, to secure £10,000, charged on tha contpany’s lands. buildings, plant, 
undertaking and general assets, present and future. No trustees, Previously 
issued of same series: £5,000. : 


Potteries Electric Traction Co., Ltd. (57,963). - This com- 


pauy's annual return was filed on July Ith, when 24,500 ordinary and 21,500 
preference shares had been taken up out of a nominal capital of £600,000 in 
30.000 ordinary and 20,000. preference shares of £10 each. £10 per share has 
been called upon 17,834 ordinary and 24,500 preference and £423,340 bas been 
received. £66,660 is considered as paid on 6,006 ordinary shares. Mortgages 
and charges : £215,000, 


Calcutta Tramways Co., Ltd. (14,764+).—This company’s annual 
return was filed on June Ist, when 105.00) old and 32.610 new shares had been 
taken up out of a nominal capital of £700,000 in 110.000 Shares of £5 each, 
£502,920 has been received and £185,100 is considered ag paid. Morteases and 
charges: £850,000, On June 25th an increase of сари Мо 45. 0 was 
registered. 


Orient Electric Power Syndicate Ltd. (89,416 .— Issue on 
July 23rd of £2,500 per cent. debentures, part of à geries created July 12th, 1908. 
to secure £3.000, charged оп the company's undertaking and property, present 
and future, including uncalled capital. No trustees, Ne previous issue of same 
Series, 


Keynsham Electric Light and Power Co., Ltd. Issue on 
July 18th of à 53 per cent. debenture for £26, part of series created October 9th, 
1905. to seenre £1,500, charged on Court House and garden, with messuago 
adjoining, at Keynsham, Somerset, and the company’s undertaking and 
property, present and future, ineluding uncalled capital. Holder: W. J. 
Robinson, Lion Chambers, Broad Street, Bristol. No trustees, Previously 
issued of same series, £1,104. 


Globe Telegraph and Trust Co., Ltd. (7,465).—This company's 
annual return was filed on June 7th, when 181,127 preference and 181.127 
ordinary shares had been taken up out of a nominal capital of 45, 000,00 in 
250,000 preference and 250,000 ordinary shares of £10 each, £10 per share has 
been nominally called up ол 45,009 and £433,115 has been received. 4. 167,450 
is considered as paid on 316,745. Mortgages and charges: Nil. (Certain shares 
were issued at a discount prior to 18855, and the company has been estopped from 
denying that the same are fully paid up.) 


Cowper-Coles Inventions Development Co., Ltd. (05,752). — 
Issue on July sth of £70 6 per cent. debentures, part of series created hy 
resolutions of June Ist and July 4th, 1906, to secure. £1,000, charged on the 
company's undertaking and property, present and future, ineluding uncalled 
capital, No trustees. No previous issue of same series, 


Chiswick Electricity Supply Corporation, Lid. (35,351).— 
Issue on July 18th of £500 4} per cent. debentures, part of series created by 
resolutions of November 2nd, 1900, and March 8th, 1901, to seeure t 50,000, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series: 
£33,000. 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 


Issue on July 24th of £4,000 6 per cent. debentures, part of series created July 

10th, 1906, to secure £15,000, charged on the company’s undertaking and 
roperty, present and future, including uncalled capital, No trustees. 
reviously i sued of same series, £2,200. 


Tyer & Co., Ltd. (56,760).—This company's annual return was 
filed on June Brad, when 22,007 shares had been taken up out of a nominal 
capital of £25,000 in £1 shares; £1 per share has been called up on 2,007, 
resulting in the receipt of £2,000; 47 remains in arrears; 20,000 shares ure 
considered as fully paid. Mortgages and charges: Nil. 


Mutual Telephone Co., Ltd. (56,627).—This company's 
annual return made up to December 15th, 1905, was filed on July kth, 1906; 
6,283 preference and 10,348 ordinary shares have been taken up out of a nominal 
capital of £250,000 in 20,000 preference and 30,000 ordinary shares of £5 each; 
Gd. per share has been called up, resulting in the receipt of £1,184 7s. 6d., 
including cash paid in advance of calls. Mortgages and charges: Nil. 


Madras Electric Tramways (1904), Ltd. (80,361).—A trust 
deed, dated July 20th, securing £4,900 debenture stock created by resolution of 
July 19th, 1906 (supplemental to a trust deed dated March 18th, 1904, covering 
£50,000 5 per cent. mortgage debenture stock), has been registered. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital. Trustees: Anglo-American Debenture Corporation, 
Ltd., 20, Birchin Lane, E.C. 


Electricity Supply Co. for Spain, Ltd. (29,103).—This com- 


pany's annual return was filed on July 23rd, when 31.660 preference, 19,900 
ordinary, and 100 founders’ shares had been taken up out of a nominal capital 
of £205,000 in 40,000 preference shares of £5 each, and 19.900 ordinary, and 100 
founders’ shares of 58. each. 55. per share has been called up on 19,900 Shares, 
and £4,975 has been received. £173,325 is considered as paid on 34,000 pre- 
ference, and 100 founders’. Mortgages and charges: £205,500. ' 


Pulford Bros., Ltd. (63,544).—This company's annual return 
was filed on June 12th, when 1,620 shares had been taken up out of a nominal 
Capital of £3,000 in £1 Shares. £1 per share has been called up on 1.170, result- 
ing in the receipt of £1,170. £450 is considered as paid on 450 shares. Mort- 
gares and charges: £500. 


Boardman Electrical Patents Co., Ltd. (05,712). — This 


company’s annual return made up to December th, 1905, was tiled on June 
6th, 1906. 1,000 shares have been taken up out of a nominal capital of £2,000 
in £l shares. £1,000 is considered as paid. Mortgages and charges: Nil. 


Electromobile Co., Ltd., London (75,139).—A memorandum 
of satisfaction to the extent of £9,000, being balance outstanding of a mortgage 
dated August 10th, 1904, stamped to cover £20,000, of which only £19,000 was 
advanced, has been filed. A mortgage dated July 19th, 1906, to «secure. £9,600 
and further advances, with 5! per cent. interest (the instrument being stamped 
to cover £20,000), has also been registered. Property charged: 10 per cent. of 
all rnoneys payable to the company under contracts for sale of automobiles, for 
garage or supply of electricity, or for insurance or any other services in connec- 
tion with automobiles or for the hire thereof. Holders: North af England 
Trustee Debenture and Assets Corporation, Ltd., 45, Spring Gardens, Manchester. 
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CITY NOTES. 


Crompton & Co., Ltd. 


THE cighteenth annual general meeting of the shareholders of this 
company was held on Friday last at Salisbury House, London 
Wall, Mr. John Trotter in the chair. z 
In proposing the adoption of the report (ELECTRICAL REVIEW, 
p. 187), the CHAIRMAN said he had to congratulate the shareholders 
upon à marked improvement in the company’s affairs. When 
he met them last year he was afraid he had rather a pessi- 
mistic tale to tell. It was distinctly a bad year, and at that time 
they were still suffering, as they were now, from the extremely 
low prices that prevailed and the very keen competition that 
existed in the electrical manufacturing world. But he was able to 
tell them then that although they deplored the conditions of things 
and hoped for areturn tothe better prices that prevailed some time 
ago, they were not allowing themselves to be simply waiters, but that 
they were taking every possible precaution to provide fora possible 
continuance for along time of low prices. With that object in 
view he told them that they were reorganising their works; they 
were examining their methods and were seeking every possible 
economy they could find, and at the same time trying to bring 
. things up to date as much as possible. Last year he had to tell 
them that the results were really saved by the contract depart- 
ment, and that the manufacturing results were dcpressing, and he 
told them then that they had some excellent contracts in hand and 
that they looked forward to some improvement during the then 
coming year, They hardly dared then to hope that the effect of their 
previous work would be so rapidly marked as to enable 
them with any confidence to. look forward to distinctly better 
results, but, in the present report, that which was most satisfactory 
to him was the statement that “the results of the year’s 
working at the company’s works at Chelmsford show a marked 
improvement”. To him that was the most encouraging feature— 
that not only hadthe contracts resulted as well as they expected, 
but that they had als» done distinctly better at Chelmsford than 
they anticipated. That, he was glad to say, was not a mere flash 
in the pan,” but they considered it was only the beginning of 
distinctly better times at Chelmsford. An immense amount of 
work had been done, and they were now getting the results, and if 
in a year like the present, when the whole industry was suffering 
from bad prices, they could make a distinct profit, he looked 
forward with some confidence to the immediate future. The 
reasons for that change were economies, improvements, and also 
very markedly an increased output. It required some resolution 
to invest the capital of the company in enlarging the works when 
prices were as bad as they had been and still were, but they felt 
that a large output was cssential to cheap production, and they 
went with confidence into the enlargement of the works, and the 
result had more than justified the expenditure. They were con- 
templating a still further enlargement in order satisfactorily to 
cope with the business—a business which was constantly growing, 
and which, if anything like good times returned, ought to 
be very satisfactory to the shareholders in the future. There 
had been several changes in the staff of the company. 
One had been the retirement of Mr. Reeves from the general 
managership, rendered necessary by increasing years, and the 
very great amount of work that fell upon him in connection 
with other companies with which they were interested; and his 
replacement by Mr. Stevens, who for many years had been chief 
engineer to the company. Mr. Reeves's retirement did not sever 
his connection with the company, as he still remained with them as 
financialadviser. Also Col. Crompton had transferred his energies 
from that of managing director to that of consulting engineer, in 
order to leave room for Mr. Stevens, who took complete and con- 
tinuous charge of the whole affairs of the company. They had 
appointed Mr. Hodgson, a very old servant of the company, to the 
managership of the works. There had been other changes in the 
staff, and it was vcry satisfactory to know that they had been able 
to practically fill all the important posts in the company with old 
servants, so that there was that harmonious working which was very 
essential to the well-being of a company like theirs. The available 
balance was £13,372, against £2,713 last year, a most encouraging 
result. АП along they had done better. Two years ago he told 
them that Australia was not produciag as much as it ought to. This 
year Australia had responded, and they had made a very nice profit 
there. Seeing that they had got that large amount of £13,372, it 
was obvious that if they bad wished they could have declared a 
larger dividend than the 23 per cent. they recommended, but they 
had thought that it was wise and prudent to be conservative on that 
point, and to carry forward the large sum of £5,816. The very 
improvements that they had made at tbe works had brought about 
a cause for some caution. They had by improved methods and 
improved patterns reduced very materially the cost of their pro- 
ductions That very cause had left a certain amount of the old 
patterns on their hande, and they resolved last year that they would 
not hold these things but dispose of them as rapidly as possible. 
During the year they had doue a great deal in that direction, and 
had thereby made a loss of £1,800. During the усаг before them 
they would continue that policy, and it was with a view to possibly 
having to provide against a loss of that kind that they made such а 
large carry forward. Their order book at the present time was 
exceptionally full, and they had got one very large contract for the 
Madras Electrie Supply Corporation of £174,000. "Taking that 
large amount out altogether the remaining amount was also a 
record, so that they had got an exceptional amount of good work on 
hand, and work which could not be otherwise than very remunera- 


tive to the company. "They had spent over £10,000 on the enlarge- 
ment of the works during the year, but they had only increased the 
figures in the accounts by £6,000. The stock in hand was £141,000— 
a very great deal of that was work in progress, and a great part was 
contract work. There had been an increase in the trading and the 
administration and office expenses, but it was satisfactory to point 
out that the percentage of those expenses and wages to output 
showed & very large falling off indeed, owing to the fact that they 
had done a larger business, and the result was reflected in the gross 
profit which amounted to £69,500, against £55,000 last year, and in 
the net profit which was £20,000 asagainst £9,128. He hoped that 
next year they would see a still further improvement in the 
company. 

Col. R. E. CROMPTON, in seconding the resolution, said that if 
prices only rose to the ordinary average level, the position of the 
company would be an exceedingly strong one. 

The report was adopted. 


Liverpool Overhead Railway Co. 


THE report of the directors for the half year ending June 30th, 1906, 
shows that the gross revenue receipts amounted to £37,642 18. 1d., 
and the working expenses to £30,300 4s. 9d. The number of 
passengers carried during the last two years was as follows:— 


Half-year Half-year Half-year Half-year 


ending ending ending ending 
Dec. 31, June 30, Dec. 31, June 9, 
1904. 1905. 1905. 1906. 
First class 7 à N 705,215 673,637 625. 4 60, 870 
Third class (inelnding tramways) .. 8,523,985 3.169. 3,346,930 8,036,003 
Workmen (special return tickets) .. 1. 84,552 1, 714,523 1,045,312 — 1,800,227 
Total 6,613,752 5,558,118 6,617,672 5,454,160 


The introduction of differential and cheaper fares, as frequently 
urged by the shareholders, with a view of meeting the competition 
of the tramways and the improved service of the Lancashire and 
Yorkshire Railway, had not resulted in the increased traffic 
expected. The receipts per passenger had been 1 75d. as against 
l'82d. last year. The interchange of traffic with the Lancashire 
апа Yorkshire Railway, although disappointing, showed a gradual 
increase. The through service between Southport and Dingle, 
without change of carriage, was inaugurated in February and 
extended in June, and the directors trusted that this would become 
a valuable traffic. 

REVENUE ACCOUNT., 


Receipts from passenger trafic amount to . £36,795 5 11 
Miscellaneous receipts and interest - = T 946 16 2 
£37,042 1 1 

Less working expenses x P - .. 30,300 4 
£7,341 16 4 

Deduct interest on mortgage debentures, and оп calla 

paid in advance .. m js as $3 =: 4,329 7 5 
£3,012 811 
Add balance brought forward, December 31st, 1905. . 3.781 7 4 
Leaving available for dividend .. £6,796 16 3 


Oat of this balance the directors recommend the declaration of а 
dividend of 5 per cent. per annum on the (1892) preference shares 
(less income-tax), leaving a balance of £3,796 16s. 3d. to be carried 
forward to next half-year. | 


Dublin & Lucan Electric Railway Co. 


Tue directors’ report to June 30th, 1906, shows that after providing 
for debenture interest there is an available balance of £875, out of 
which the directors recommend the payment of the usual half- 
yearly dividend on the 5 per cent. preference shares; that £100 be 
paid to the contractors on account of the principal sum remaining 
due to them for electrical equipment; that £100 shall be written 
off working stock account, on foot of which £428 has been paid 
for a new electric locomotive during the past half-vear; and that 
the balance of £200 be carried forward to next half-year. It is 
proposed to make the dividend warrants payable on September 
15th, 1906. 


Waterloo and City Railway Со, 


THE half-yearly general meeting of this company was held at the 
general offices of the London and South-Western Railway, Waterloo, 
S.E., on Thursday last week, Sir Charles Scotter presiding. 

In moving the adoption of the report (ELECTRICAL REVIEW, page 
189), the CilAIn MAN said that there was very little for him to say 
to the shareholders. As they knew, the company was a dying com- 
pany—would, in six months, be dead and buried. There was 
nothing in the report for him to enlarge upon, except to say that 
the balance available for dividend was £8,838, as against £8,759, the 
figure for the corresponding period of last year. They proposed to 
pay a dividend of 3 per cent. on the ordinary shares, for altbough 
they could have paid 3} per cent., it was thought better not to do во, 
but to carry the balance of £738 forward. Any surplus revenue 
which remained when the company was wound up, would be dealt 
with in such a way that the shareholders would get the benefit. 
The Bill which the South-Western Railway Co. had promoted in 
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this session, and which contained powers to take over their company, 
had received Royal assent, and before the shareholders met again 
in December they would all receive circulars from the secretary 
informing them of the terms upon which the South-Western Co. 
had taken over the undertaking, and asking the shareholders as to 
what class of stock iu the South-Western Co. they would prefer to 
accept. If any shareholder failed to fill in those particulars on the 
forms sent him, the company would allocate to him 34 per cent. 
South-Western preference stock. That would mean that, for every 
£100 he held in the Waterloo and City Co., he would receive £105. 
The working of the line had been safe and regular—facts which 
were attributable to the manner in which Mr. Jones, their engineer, 
attended to the work. He (the chairman) was sorry to say that 
since the last meeting Mr. Jones had met with a rather serious 
accident, through a gauge glass in the engine room bursting and 
destroying one of his eyes. The eye had, in fact, been removed. 
Mr. Jones was now perfectly well again, and at work, and all they 
blessing the accident was no worse. He 
was sure the directors and the shareholders would join in an 
Since the starting of 
passengers and had never had 
due to the way in which Mr. 


Anglo-American Telegraph Co., Ltd. 


Tue half-yearly meeting of this company was held at Winchester 
House, Old Broad Street, E.C., on Friday, August 3rd, Mr. F. A. 
Bevan in the chair. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
p. 186), the CHAIRMAN remarked that the company had now been 
in existence for 40 years. All sorta of predictions were made when 
the cables were first laid as to their durability, but, on the whole, 
they had lasted fora muclilonger period than it was thought or 
predicted they would. The oldest of their cables was the 1873 
one, the deep-sea part of which was, he believed, as good as on the 
day it was laid down. He might congratulate the shareholders 
that the present half-year had been the best the company had 
experienced. The gross pool amounts of the three companies—the 
Anglo-American, the Western Union, and the Direct U.S. Cable— 
amounted to £328,000. Of that amount the Anglo-American Co. 
Besides that they had increased receipts from 
charter of the 


the corresponding half-year ; 


lay about 80 miles of a heavier cable at the shore ends, as the 
steam trawlers had constantly caused breaks. 
work would be about £25,000, and it was hoped that by that time 
there would just be £25,000 over the renewal fund, so that they 
would not have to dip into that fund. In conclusion, the Chair- 
man again referred to tbe Newfoundland taxes, and said that the 
company contended that they had only three, or at the most four, 
cables, while the authorities said they had seven. 'The cables were 
acroas the island, and it was his contention, and that of the 
directors, that the cables which went across in that way were one 
eable. They simply ran through the island and came out at the 
other end. That was the contention they were making in their 
claim. 

Sir GERALD FrTzQERALD seconded the motion, and it was carried 
unanimously. 

— ——— 


Great Northern and City Railway Co. 


Tum Hast or LAUDERDALE presided over the sixteenth half- 
yearly general meeting of this company, held on Friday last week 
at the Westminster Palace Hotel. 
In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 189), the CHAIBMAN said that the traffic had eontinued to 
increase during the half-year, the total number of passengers 
having been 8,087,740 during the half-year, against 7,527,634. The 
number of through-route season tickets had been well maintained, 
and averaged for the half-year 2,690 per day. The through 
bookings with the Great Northern Railway showed an increase of 
32-2 per cent., while the traffic from the City and South London also 
showed an increase. Local ітаће was about three-quarters of the 
whole, through or interchange traffic accounting for the remainder. 
The train service during the coming winter would be at intervals 
of two minutes during the rush hours in place of 21 minutes, and 
the mid-day service would be increased to 34 minutes. The im- 
provemente in the service would be completed during September. 
The gross revenue for the half-year had been £49,390, as against 
£46,240. As to the estimate of further expenditure on capital, 
£100,000 had been set aside in case the opportunity presented 
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extension to Lothbury, £34,280 had 
been carried to net revenue, a8 against £21,523 for the corres- 
ponding period of last year. The new rolling stock had been 
delivered, and with regard to the transfer of the railway, the agree- 
ment was that it should be transferred on February 14th, 1907, the 
letest date; but it was proposed to take the line over from the con- 
tractors on January Ist next, the contractors holding themselves 
responsible to meet all liabilities up to the original date of 
transfer. It was believed that the traffic of the line would increase 
very largely in the future, and he might mention that the number 
of passengers carried during July was 1,072,408, against 961,985 for 
July of last year. 
Mr. C. SrEEL seconded the motion, and it was carried. 


itself of proceeding with the 


—— — 9 


London, Tilbury and Southend Railway CO.— Mr. 
A. L. Stride, presiding at the half-yearly meeting of the company, 
after referring to the satisfactory traffic and revenue returns for 
the period, stated that at the present time they were seriously 
considering the question whether they should not set up their 
own electrical installation, and do the work themselves, rather 
than continue the provisional agreement with the District Co. for 
the provision of electrical energy. 


Baker Street and Waterloo Railway.—The report 
of this company for the half-year ended June 30th last states that 
the capital expenditure amounted to £328,533. The section of the 
line between Kennington Road Station, now called Westminster 
Bridge Road Station, and Baker Street Station, was opened for 
traffic on March 10th last. The number of passengers carried 
during 16 weeks to June 30th last has been 3,006,276. The revenue 
amounted to £23,490. Working expenditure, so far as it is pay- 
able by the company, has been £16,680. The charges for main- 
tenance and administration are payable by the Underground 
Electric Railways Co. of London, Ltd., until the construction of 
the railway has been completed. The balance carried to credit of 
net revenue is £6,809. Arrangements are being made with other 
railways for the issue of through tickets. Under the advice of Sir 
George Gibb the directors have adopted a new system of fares to 
replace the uniform 2d. fare. The Elephant and Castle Station 
was opened on August Sth, and it is hoped that the section from 
Baker Street to Edgware Road will be ready for opening before 
the end of the year. The half-yearly meeting was held on Wed- 
nesday. 


Northallerton Electric Light and Power Co., Ltd.— 
An extraordinary general meeting was held at Northallerton last 
week, Mr. E. C. L. Ringrose presiding. The following resolution 
was carried unanimously :— 

That the capital of the company be reduced from £10,000 to £6,500, and 
that such reduction be effected by cancelling pua up capital which has been 
lost or is unrepresented by available assets to the extent of Ms. per share on 
each of the 4,561 ordinary shares of £1 each, which have been issued, and by 
cancelling capital to the extent of 148. per share on each of the 439 ordinary 
shares of £1 each which have not been issued, and by converting 2,100 pre- 
ference shares (part of the 3,519 preference shares of £1 each which have never 
been issued) into 7,000 ordinary shares of 6s. each, and by reducing the nominal 
amount of the ordinary shares to 6s. each. 


Chatham and District Light Railways Co.—The 
report for the half-year to June 30th, states that the receipts were 
£16,757, and expenses £10,897. The directors recommend divi- 
dends at the rate of 5 per cent. per annum on the preference, and 
at the rate of 3 per cent. per annum on the ordinary shares, for the 
half-year, carrying £1,116 to revenue new account. The con- 
struction is nearing completion of the extension to Rainham, which 
it is anticipated will prove remunerative. No provision for depre- 
ciation bas been made in the accounts, as the directors propose, as 
usual, to deal with the matter when the accounts are made up atthe 
end of the year. А 


Chloride Electrical Storage Co.. Ltd,—The directors’ 
report for the past ycar shows a trading profit of £24,702, and a 
disposable balance of £20,062. A 6 per cent. dividend on the pre- 
ference shares, and one of 10 per cent. on the ordinary, are 
proposed, placing £8,000 to reserve, and carrying forward £6,877. 
The debenture issue of £20,000 was repaid in December last. The 
directors refer with regret to the death of Mr. G. A. Grindle, the 
company’s consulting engineer, who, it will be remembered, was 
A contribution to provision made for 
his widow and family has been set apart out of the year's 
profits, Last year the ordinary dividend was at the rate of only 
8 per cent. ' 


W. T. Henley's Telegraph Works Co., Ltd.—The 
directors have declared an interim dividend on the ordinary shares 
at the rate of 10 per cent. per annum, less income-tax, for the half- 
year ending June 30th last, payable September Ist. An interim 
dividend on the preference share at the rate of 44 per cent. per 
annum will also be paid on the same date. The. dividend was at 
the same rate last year. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer register for the 7 per cent. cum. preference 
shares will be closed from August 18th to 31st, both days inclusive, 
ae preparation of dividend warrants for the half-year to June 

ast. 


Continental.—BnrvssELs.—La Société Force Eclairage 
par l'Electricité, of Brussels, is declaring a dividend of 5 per cent. 
for the last financial year. 

PaRIs.—The balance-sheet of La Compagnie Electrique dos 
Tramways de la Rive Gauche de Paris for the last financial year 
shows а loss of £32,664. 


- 
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MARKET QUOTATIONS. 


Wednesday, ‘August 8th. 


— 


Latest Fortnight's 
CHEMICALS. ёо, Price. Ino. or Deo, 
a Acid, Hydrochloric ео ee per cwt, 6/- ee 
a „ Nitric.. n x per си. 99/ xs 
а ,, Oxalio.. T 63 . рег . tm. 82/- P 
a „ Bulphurio .. v ee рег сті. 6/6 è 
a Ammoniac, Sal. 3 .. per cwt, 42J- А 
а Ammonia, Muriate (crystal) .. рег ton £33 10 К 
а 9 ee oe oe per ton £80 
a Bleaching powder “a as per ton £5 10 è 
a Bisulphide of Carbon .. рег ton 418 
a Borax s se per ton £15 
a Benzole (90 %) per gal. 1 
a ” (50 per gal. 1 
a r Sulphate per ton £96 
a Lead, Nitrate per ton £98 
а „ White Sugar per ton £81 x 
a „ Peroxide К .. рег ton £27 10 2 
a Methylated Spirit .. T .. per gal 2/6 К 
а Naphtha, Solvent (90 % at 160°C) рег g А 6/6 so 
a Potassium Bichromate, in casks per lb. AG. х 
а Potash, Caustic (75/90 96) ., per ton 20 У 
а Potassium Cyanide és .. per lb E à 
a Shellac x si per owt. J- 
а Sulphate of Magnesia .. per ton £4 10 E 
a Sulphur, Sublimed Flowers per ton £6 10 " 
a „ Recovered v3 per ton 25 10 vs 
a РА Lump  .. se per ton 25 om 
a Soda, Caustic (white 70% per ton £10 15 е 
8 „ stals ss НР r ton £8 
a Sodium ichromate, casks per lb. 914. s 
а „ Cyanide vs .. per lb, Jd. ws 
METALS, &c. 
b Aluminium тош; in ton lots .. per ton 2160 s 
b " Wire, in ton lots. per ton £191 ee 
b E Sheet, in ton lots .. per ton #177 ne 
b Babblit's metal шон sie .. per ton 248 to £140 * 
е Brass (rolled metal 2^to 19*) basis per lb. 9d. 
€ n ube (brazed) we . per lb 1900 
с, „ (solid drawn) per ib. 
6 ss ire, basis .. А per lb. 91d 
e Copper Tubes (brazed) . per lb. 1/ 
e sí » (solid drawn) per lb. 1/ "n 
g Copper Bars (best selected) per ton £91 £2 inc. 
g Copper Sheet . per ton £1 inc. 
о „ Rod M oe per ton 91 £2 inc. 
€ „ (Electrolytic) Bars per ton £02 2 
€ n - Sheete .. рег ton £104 
6 n "o Я рег юп 5 
© 55 " H.C. Wire per lb. па. 
f Ebonite Rod ec ee ee per lb. 8/8 ee 
А eet T "P . per lb. 8/. is 

п German Bilver Wire ss, . per lb. 17 М 
* Gutta-percha, fine ^ ee . per Ib. 6/- to 7 
h India-rabber, Para fine .. .. per lb. 6/04 to 5/24 
$ Iron, Charcoal Sheets... .. per ton 218 a 
„ Pig (Cleveland warrants) per ton 52% 1/6 ino. 
4 ,, Forgings, according to size per ton From £11 - 
[| 99 Borap, heavy ec ee per ton 47/6 to 60/- ee 
€ , Wire, galvanised No.8 .. рег ton £9 15 К 
g Lead, English Ingot ee ee per ton 417 dec 
9 [T] » Bheet eec „„ per ton £19 dec 
т Manganin Wire No. 28 .. por lb. 87 ie 
g Mercury - vs wá per bot 21 b / dec. 
d Mica (in original cases) small .. per lb 6d. to Џ- a 

[T] T] p medium per lb 2/6 to 4j- ee 

A Si large .. perlb. 4/6 to 8/6 
p Phosphor Bronze, plain castings per lb 1/1 to 1/8 
р 50 rolled bars & rods per lb 1/14 to 1/8 
p è » strip & sheet per lb. 1/4 
o Platinum oe x ae per o nominal 
e Silicium Bronze Wire .. per lb 1/- to 1/1 
i Bteel, Magnet, acc'd'g todesc'p'n per ton £58 

1 as in bars > £15 to £40 - 
g Tin, Block (English) per ton E 2151 10 £9 inc, 
" „ Wire, Nos.1t016 .. .. per lb. 2/2 
p White Anti-friction Metals— 

“ White Ant” brand .. .. рег ton £46 to £70 

k Zinc, Bh't (Vieille Montagne bnd.) per ton £39 


Quotations supplied by:— 


a G. Boor & Co. hk Edward Till & Co. 

b The British Aluminium Co., Ltd. 4 Bolling & Lowe. 

e Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 

d F. Wiggins & Sons. m W. T. Glover & Co., Ltd. 

e Frederick Smith & Co. п P. Ormiston & Zons. 

f India-Rubber, G. P. and Teleg. o Johnson, Matthey & Oo., Ltd. 


Works Co., Ltd. p The Phosphor Bronse Oo., Ltd, 
g James & Shakspeare. 


U 


Lanarkshire Tramways Co.— The report of the com- 
pany for the half-year to June 30th last states that the receipts 
were £23,042 and the expenses £12,742, less interest on loans £326, 
interest on debentures £608, interest on new issue of 4,300 shares 
£33, and contributions payable to local authorities £529; and 
adding the balance brought forward, £898, there is a balance of 
£9,700. The directors recommend a dividend at the rate 54 per 
cent. per annum for the half-year ended June 30th, 1906, on the 
shares issued prior to 1906, carrying forward £2,984. The 
directors decided in May last to proceed with the extension to 
Cambuslang, and the construction work is being quickly proceeded 
with, it being anticipated that the line will be ready for the Board 
of Trade inspection in a few weeks. The company has paid during 
the half-year £500 to the burgh of Motherwell towards the cost of 
the reconstruction and widening of Olyde Street Bridge. 


STOCKS AND SHARES. 


Tuesday Evening, 

SOMETHING like a score of fluctuations bave occurred in the follow- 
price-lists since we last wrote, but the period which has elapsed 
bas been covered by the holidays, and consequently there is little 
of consequence, in the matter of news, to put on record. The 
Stock Exchange rather hangs upon the money market for the time 
being, gold being required, as usual in the autumn, for home and 
American use іп connection with movements of crops and other 
things. The holiday month notwithstanding, there is a fair 
amount of quiet investment in progress. All the English railways 
have declared their dividends, and although the announcement of 
the three important trade lines are considered disappointing, it is 
indisputable that the Home railway companies are doing very 
well. 

City and South London stock rose to 473, at which stock changed 
hands, but the price fell subsequently to 46. Central Londons have 
also been better, causing stock to come on offer at once,and the 
price is unaltered on the week. Metropolitan Consolidated is 654, 
and Districts are 24: the latter pays 30s. per cent. on its 4 per 
cent. Debenture stock, the money being derived more from rent 
than traffics. 

Electricity Supply shares are certainly recovering. Business in 
them is still very quiet, but not so much confined to the selling side. 
Accordingly it takes a quite small inquiry to make prices better 
Charing Cross and Strand Preference are again 4 firmer, and at 44 they 
pay the round 5 per cent. on the money. Edmundson's are also 
better, the Ordinary and Preference both rising 3, and the Urbans 
have not moved. South Londons recovered their earlier weakness, 
and are up again to 3, but Westminsters continue on the down 
grade, another fall of 5s. taking them to 10}. 

Not one movement of significance has occurred in the Tele- 
graph market. Amazon Ordinary are up a further 58. at 33, 
and the Debentures show a couple of points rise. In the 
Anglo-American group, Anglo "A" lost 4 in the daily “ bull" r. 
" bear" battle. Beyond these the changes are not worth men- 
tioning. In the Telephone division National F'irst Preference are 
10s. easier upon the computations as to their ultimate value. 
United River Plate Telephone are good at 7], and the Debentures 
advanced a little. 

British Westinghouse Preference have again slipped back to 35s, 
business being recorded last Friday at 32s. Traction issues generally 
are quiet, British Electric Ordinary fell à, but the Preference put 
on a similar fraction, and so did new Calcutta Trams, the latter 
upon the necessity to bring the shares nearer to the quotation of 
the old. Buenos Ayres and Belgrano A Preference are down |. 
Manufacturing descriptions bave nothing to distinguish them except 
1 rise to 6} in British Insulated shares, and an advance in 10s. in 
Telegraph Constructions. 

Baker Street and Waterloo Debenture stock stays at 893, and the 
maiden report of the company (since the date of the line's running) 
shows that at present the profits are not enough to meet the interest 
on the Debenture stock. It would, of course, be rash to infer from 
this that the line may not do much better when ‘its facilities 
become better known. London Motor Omnibus (Vanguard) shares 
are weak at 25s., which is but a poor welcome to the suggestions 
current ав to possible working agreements, or amalgamation, with 
the London General Omnibus Company. We have heard nothing 
fresh in the Stock Exchange with regard to the American under- 
taking that is said to be coming to swamp London streets with 
electric 'buses in September. Ву the way, the opening of the 
Hastings and District Electric Tramways for Sunday traffic was a 
brilliant success, but, of course, the start has been made upon one 
of the most favourable Sundays in the whole of the year. 


Delhi Electric Tramways and Lighting Co., Ltd.— 
The statutory meeting of this company was held on the 2nd inst. 
at Winchester House, Old Broad Street, Colonel Sir Buchanan 
Scott, K.C.I.E., presiding. The chairman stated that the allot- 
ment was made on May 23rd, when 100,000 G per cent. preferred 
and participating shares of £1 each were allotted. The contractors 
were actively procecding with the work, and orders had been placed 
for the bulk of the materials and plant. No time would be lost in 
completing the construction, which the board trusted would be 
about July 1st next, when the company would have reached the 
revenue-earning stage as regarded the tramway. The lighting 
installation, which had been gradually growing since it was erected 
some three years ago, might be expected to show а more rapid 
growth in the near future. In a progressive city like Delhi, with & 
population of about 200,000 inhabitants, with seven important rail- 
way Systems and an eighth under construction, there must be great 
scope for an enterprise of this sort, and no effort would be spared to 

e the company a success.— Financial News. 
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SHARE LIST 


OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| 


3 


BSE 
— 


B85 
88888 


an 


ad 


| 


. 


| ns 


NAME. 


Amason тера Co.'s shares, Nos. 1 to 35,000 | 
Do. do. 5 96 Debs., Nos. 1 to 1,350 Red. | 
Anglo-American Telegraph es T oe 
Do. do. do. 6 Pret. $e 
Do. do. do. erred es 
Angio E ortagueso Tel., 596 Mort. Deb. Stock Red. 
Tele e, Nos. 1 to 44,000 "T 
Comm Cable Sting. 600 year 4% ‘Deb. Gk. Red. 
Cuba ph ee eo ee .. 
D Do. bh 10% Pref. ee ee еә ee 
irect Spani e egrap 9 Ord. ee ее 
ро. до. 10 % Cum. Pref, 
Do. do. £3 e ee 
Direct United States Cable | 
Direct W. India Cable, 43 Y Reg. Deb., 1 to 1,200, R. 
Eastern Telegraph, Ord. "m 
Do. Be % Prot Stock 


4 Mort. Deb. Stock Red. 


Do. | 
Eastern Extension, Australasia, and China Tele. | 
: Dc. 4% De 


% Deb. Stock 
East & 8. trie. Tel., 4% Mt. Db., 110 4,000, red. 1909 
0 


Globe ee 

6% Pref. - 
Great No bar Telograph, of Copenhagen T 
{ Halifax and Bermudas Cable, 43 X, 1st Mort. } 

185 Debs ad NO Nor 1 to 1,300, Red. 
ndo-Buropean Telegrap vs ee 4 
Marconi’s Wireless Telegraph .. oe es 
Monte Video Telephone Co., Ltd. Ord. ВР e 
Do. do. do. 5 % Pref, 
National Telephone, Pref. Btock s T 
Do, , Det. Btock T 


Telegreph оч Trust 


Do. do. 6 ‘Cam. 1st Pret. ès - 
Do. do. 6 9$ Cum. nd Pref. .. 
Do. do. 6 % Non-oum. 8rd P. 1 to 350,000 
Do. do. Deb. Stock Red. 
Do. do. Deb. Stock Red. 

Oriental Telep. and po 1 ёо 171,50i,fully paid 
Do. do. de. 6 9 Cum. t. 


Do. do. do. 4% Red. Deb. Btock 
Pacific & European Tel., 4 % Guar. реж. 1901 900 
пашет Co. of Egypt 4h % Deb. Red 

eie one о 9 0 * өө ee 
8аршанпе Cables T А Ea s is 
United River Plate Tele hone 


Do. 5 $ um. Pret., Nos. 1 to 40,000 
Do. do. 6% Debs. .. as 
West African Tel pb, Shares $ 
W. Сом, of Ame са, 1 to 80,000 4 58,001 to 58,006 
Do. Debs., 1 to 1,500 guar. by Bras. Sub. 
Western атар, Lid., Nos. 1 to 907,980 
Do. 6 96 Deba. nd 'series, 1906 
do. 4% Deb. Stock Red. .. 


Do. 
West India and Panama T egraph .. v s 


Do. do. 6% Cum. lat f. ea es 
Do. do. Н Cum. 2nd Pref. ve << 
Do. do. Debs., Nos. 1 to 1,800 Va 


Anglo-Argentine Trams, 250,008 to 480,007 . 
Do. 54 % Cum. Prefs., 1 to 260,007 . 
Do. Permanent, 6 96 Deb. Btock 1888 
Auckland E. Trams., 5 % 1st Mort. Deb. Stock 
Babcock & Wilcox, i to 580,000 


Do. do. 6% Cum. Pref., 1 ‘to 100,000 . 
British Aluminium, Ord., 2,001 to 40, 000 T 
Do. do, 1 96 Cum. Pref.. es 
Do. do. "A" 6 9% Cum. Pret. De ee 
Do. do, : Funding Certs, А 
Do. lst Mort. Deb. Stock Red. 


| do. 
| British Columbia E. “Ren Def. Ord. Btock .. 


5 % Pref. Ord. Stock d өө 
Do, 5 %, Cum. Perp. Pref. Btock ee 
Do. : % lst Mort. Debs., 1 to 6,950 , 


Do. Vancouver Power Debs., 1 ‘to 2, 200 
| British ИЫ КД Traction ee T 
Do. do. Ы Cum, Pref, 5% T 


Do. do. Perp. Deb. Btook .. 
Do. do. 44 96 2n Deb. Stook Red. 

British insalated and Helsby Cables 4% sò 
Do. do. 6 % Cum. Pref. 


Do. do. 44 * lst Mort. Deb. Red. 
British Thomson-Houston 44 % 1st Mort. Debs. .. 
18 Westinghouse 6 % Pref., 1 to 170 678,500 

$15,001 to 475,000 


Castner-Kellner / Alkali, 1 to 450, 000 n 


1,086,868 do. $ 96 Mort. Deb. шек ee 
50,000 FFF Co., Ord. ee eo 
60,000 |" Do. do. 6 % Cam. Pret 
105,751 | Brush Electrical Engineering, Ord. , 00 106,78. oe 
150,000 Do. on-cum, 6 % Prat ee 
125,000 Do. 4 рар. b. Stock ee 
135,000 ро. Perp. nd Deb. Stock 
100,000 Buenos Ayres & o, 1 to me 
40,000 Do. " 696 Cum f., 1 to 40,000 
71,500 Do "B" do. 1 to es А 
817,700 D 24 Deb. Stock. oe oop ee 
106,000 | Calcutta Trams., 1 to 105,000 . oe vs > 
$8,610 Do. 105,001 to 187,610 8 và T 
890,000 Do. % lat Deb. Stock ee ee 
96,000 | Callender's Cable ction shares ee es 
49,008 Do. do. 596 Cum. Pref. 

890,000 Do. do. 44 9 let Mort. Deb. Stock Bed. 
«41,228 | Саре E. Trams., 1 to 491,222 ee x 
280,211 
690,916 
588.216 

«40,009 
$5,009 
месон 


ы A period of 1 nine months. 


Do. 43 9% let Mort, Deb. Stock 
Central салса Railway, 4 Stock E b. 
Do. do. 4% Pref. Stock T 
Do. do. Det. do. ee | ee 
Cuy and South London Railwa „% Owe ee 
Crompton urs 1 to 86 ee 
{ PY 8100, еа Мот. nof Poke} о } 


—— —— — 
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1 1 
— | 
I~ 1 
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1 ee 
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THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued ) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/ continued). 


Present | Stock Dividends for the T 
NAME. or last f Quotetions wee or 
аа Share. опт years. July 31st. Aug. 7th. Aug. 7th, 1906. | Fa 
t 1903. | aen 1908. aa ae | 1906. towok 
260,000 Dick, Kerr & Co., 1 to 00.000 . 1 ee oe 111 — ii^ 14 — E . • oe 
806,000 Do. ae о. 6 Cum • Pref., 1 to 806,000 1 ee 45 $ 1 et е es 
994,150 Do.. 4% Deb. Stock oe °з . 100 ee 43 108 —106 ее ve ee 
,000 Dublin Unita Trams. ? 1 to 60, ee 10 ee 6 6 14 151 xd Tu 153 ev ee ee 
59,981 Do. 6 % Pref. between 1 and 60,000 10 a 6 6 14 — 15 xd и — 15 T . T 
800,000 Do. sa” Debe. ee e 100 ee 3} hi 96 — 98 06 — 98 ee ee ae 
000 Do. " B" Deb. m А 100 si 34 96 — 97 96 — 97 e ee as 
99,361 | Edison & Rwan Usd., “А '* shrs., £8 på., 1 to 99,981 5 Nil * ! s 1 11 2— 11 82/9 - E 
17,189 Do. ae 4 > shares, ol 17,189 vs 5 Nil Ni! 3l Уе 8 — 8 A “a 8 
4,0281 Do. 4% Deb. Stock Red. 100 | 4 6% | 4 4 85 — 87 R5 — 87 з з ы 
100,000: Do. 5 9% 3nd Deb. Stock Prov. Certa. all pd. 100 b 5 6 5 90 — 96 90 — 96 E T M 
112,100 | Electric Construction 1 to 119,100 .. 9 6 4 . Nil — af - D. ee e 
81.890 ро. до. 1 Cum. Pref., 1 to 81,500 9 1 7 1 1% li- xd 11— 2 40 / ee sa 
,000 Do. do. 4 re . 1st Mort. Deb. Sk. | Stock | 4 4 4 4 З £6 — 89 B6 — 81 en s 5 
95,000 | General Eesti Co. ( Cum. Pref. 10 b 5 b se 9— 94 9— 9j ° T acs 
200,000 Mort. Deb. Btook 4 4 4 4 909 — 97 98 — 97 : Ss $5 
78,000 | Gt. N. а оңу Бай Pref. Ord. '* A 4% 1 to о 78,000 10 is 8 4 4 - 3j 81— 81 m: - T 
96,000 Greenwood парез : Cum. Pref. 10 oe 7 7 7 10 — 11 10 — 11 Ms às + 
80,000 Mort. Deba. ee 100 ee 6 5 5 101 = 102 101 —102 ee eo ee 
200,000 Henley ra (W. T) » Telegraph Works, un ER - 90 15 15 1 12 — n 19 — 18 12А 12 . 
А ` e . = ГЕЗ ee ee 
41,978 Do. do. 44 Mort. Deb. Btock | Stook 4 d d 107 —100 101 105 ex "m vs 
108,022 Do. do. rip. All paid ve ee s $a ss "P 107 —109 107 —109 -eo * oo 
,000 | Indis-Rubber, Gutta-Percha & Telegraph Works.. 10 10 1 6 10% 17 — 18 17 — 18 - А vs 
87,500 Liverpool Overhead Railway, Ord. " 10 1á 18 11 N i 1 d- 1 oe oe .. 
10,000 |+ Do. do. Pref. ‘210 paid x 10 6 5 5 6 4h— 6 — k «s e - 
600,070 | London United Trams (1901), 1 to 50,007 es 10 8 6 8 8 — 8 — 83 8А .. 
899,990 Do. do. 60,008 to 100,000 (£6 paid) e 10 3 8 6 8 4— 5 4— 5 vs ee .. 
Do. do. e y Com Pref., 1 to 125,000 .. | 10 M: r1 6 b 81— 8j 8% ne .. 
881,000 do. 1st Mort. Deb. Btoc А 100 M 4 4 4 93 — 96 934 — 96 9 +} 
814,016 Metropolitan tan El ectric Trams, Defd. .. 1 Nil Nit N 8 {_ i — — m T 
,000 5 % Cum. Pref. 1 5% | 6% | 6 5 11— 8 105 - 17/6 . T 
,000 А 44 % Deb. Stock Red А 100 xs iu d$ & 100 —105 — 10 ee ° oe 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 b : x 6 6 $j— Ы 4 52x . T 
24,500 tteries Е. Tro., 90,001 to 40,000 & 60,001 to 54,500 | 10 wf 5 4 M т — 4 A . » 
91,500 Do. 596 Cum. Pref., 1 to 90,000 & 40,001 to 44,500 | 10 5 5 5 7 8 N T T 
945,000 А 96 Deb. Stock .. PS .. | 100 е 44 44 44 100 —108 100 — 106 Че - 5 
81,850, | Telegraph Construction and Maintenance . 19. | 90 20 15 15 B94— 643 88 — 85 841 83 tà 
150,000 4% Deb. Bds., 1 to 1,500 Red. 1908 | 100 4 4 4 4 100 —109 100 —102 << бх ps 
8,590,200 | Undergd. E. R., Lon., 6 % Profit Shar. S. Nte. .. "e vs ve b 5 90 — 92 90 — Р ve Ws 
640,000 | Waterloo & City Railway, Ord. Stook 8 ..| 100 BÀ B) BÀ з; 100 — 108 100 —108 ee m T 
66,066 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 84 8 Nil il 1— 1 1 — ^i а ае 
66,666 | Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,606 5 i 6 Nil | Nil S$j— 8 21— es 
246,806 | Io. 4 & 1st Mort. Deb. Stock .. ..  .. | 100 . | 4 6% | 4% | т е2 77 — 82 : 
ELECTRICITY SUPPLY COMPANIES. . 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 T 5 і 52 — OR 5)— bì . . ec 
000 do. 44 96 1st. deb. stock .. | 100 d % 101 —104 101 —104 Р ; T 
29,877 Brompton & Kens. mee in Bup., oa 1 to 20,000 6 " 10 € 8— 9 8 — ss % a 
10,623 Do. 1% Саш. Pref. 5 b 77 = 8] 7i =. ee ee Й 
800,000 | Centra! Electric Bu Guar. De A ..| 100 4 U. 100 —108 100 —108 © m v 
000 Charing Cross and trend eotricity ee 6 8 y 4 — 6 4 = Б е eo oe 
80,000 Do. do. А Ў Pref. 5 4% 9 — 44 i 87/6 je +1 
40,000 Do. " Су Un Undertaking Cum. Prf 6 4% 81— 4 — 4 es ia Pe 
40,000 Do. "A 6 $% 8#— — & s - РЯ 
420,000 Do. do. 4. Deb. Btock Red. ee 100 4 4 * 99 —102 99 —102 ee oe ee 
486 | Chelsea Electricity Supply, Ord. А es 6 6 6 $, bi b)-— 5j ёа e ва 
175,000: Do. do. % Deb. Stock Red. Stock t 43% 106 —108 106 —108 A "P 5 
70,606 | City of London Elec. Lighting, Ord. 40,001 —110,506 10 6 6 «€ 10 — 10 10 — 1 1 s ae 
40,000 Do. 69 Cum. Pref., 1 to 40,000 .. 10 6 6% | 14—12 113— 1 1? с S 
400,000! De. 6% Db. Stk. ‚ Вогір. 10182 at 116) all pd. T 6 6 + 122 —195 122 —195 " " " 
800,000 Do. 9 96 2nd Db. Stk., Prov. Orta., aH pd. | 100 4$ 43% 100 —108 100 —108 1014 101} А 
40,000 County of Durham лесна охот. 98 oe 2 £8 0 4 y^ 917— Hi 2i ете ee ee ee 
40:000 байр. t London ЕЮ! tri Tod. Du s „| 10 A 54 12 E, m '8 i d 
0 on eo 0 * = = "a ee ee 
80,000 д0. 6 40,001 48 10 6 6 * 11 — 111— 1 11; . ee 
400,000: Do. e X 106 —100 106 —109 s s » 
400,000 Do. x рер "De Боев: Stook * 101 —104 101 —104 a as бә 
80,000 | Edmundson's Blectrio a rar Ord. Shares . 5 7 4% xd 4- Bj 72/6 as + { 
80,000 А до. Cum. Pref.. 22 6 6 & 4d — 43 — bł 55 " + 
830,000 Do. do. 96 18% Mort Deb. Stk 100 d 100 —108 100 —108 101 : T 
10,000 |. Folkestone, : 1010,000 . ЖР " b * b— Hd b— b i © 
10,000 Ро. 6 % Cum. Pret. 1 io 10,000 ee ee 5 ee eo 5 y ^ 5 — 5 — ee • ee 
16,000 . 1st. De b. Stook ee ee 100 . 4° 5 93 —109 xd 99 —102 ee е eo 
18,000 | Hove, 1 to 18, Say ee Aadu e! ies 6 s 9 $, — 8i .Tà— & 8 . T 
10,000 Do. New (46 10s. paid) ee ее ее ‘ee £8 . 9 7 n o 64— 7 es ee oe 
87,809 Do. 4 Deb. ee e eo ee ee 100 oe 4 4 y D 99 —j01 90 —101 ee . oe 
7,800 Do. 43 Deb. Btock 100 ae 4$ 439 ° 9) —101 99 —10t ee . ee 
21,000 | Kensington and Knightsbridge ‘Electric Ord. 6 10 12 10 «€ 93 — 103 xd Py — 10$ . % ёа 
90,000 do, do. 4% Deben. Stk. | Stock 4 4 4 4% 97 —100 ха! 97 —100 . . а " 
111,000 | London Eleotrio Supply Corporation, Limited, Ord. 8 Ni Ni 8 4% 8 — af 2— at А “<a $3 , 
,000 ее до. до. 6 Prel.. 5 8 6 6 6 ч 5 5 -— 5 -— ' oo ee ee 
874,805 do. 4 % Int Mort, Deb. Btk. Red. | Stock | 4 4 4 4% 96 — 99 96 — 99 97 ae ae 
m Metropolitan Bleotric Bopply, 1 to 1 i 108. вй. : 1 8 10 Ч X. 1 — 9 uL 9 Н, H^ — 
А — 4 4 у = a 5 — 1 
9 30,0001 De. 1 1st Mort. Deben. Stock... sa 4 * 100 Ing” 109 —11 i as - 
9 50,0001 Do. 96 Mort. Deben. Stock Redem. | Stock 849 94 — 96 94 — i si is 
950,000 Midland Electric Corporation, 44 % 1st Miori: Deb. 100 4 44% 98 —10t 98 —101 #5 aa vs 
176,000 | Newcastle-on-Tyne, 1 to 75,000 Р 5 is 8 8 8 785 — 8 xd 78— 8 - s's se 
75, 000 Do. 5 % Pref., 1 to 15,000 . b T b b 6 — xd 59— th - ee 
10,859 | Notting Hil! Electrio Lighting Ps 10 6 6 1 18% 18$ — 14 — 144 ‘is УХ 
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THE FARADAY SOCIETY. 


The Fixation of Atmospheric Nitrogen in Electric Arcs. 


zx extra meeting of the Faraday Society was held on July 2nd to 
enable Prof. Birkeland, of Christiania, who had been spending a few 
days in London, to describe to the members the present position of 
the Birkeland-Eyde process for making nitrates from the air. The 
meeting, which was held at “һе Society of Arts, attracted a large 
audience, and was presided over by Prof. Silvanus Thompson. 

It is now just six yeara ago since the attention of the world was 
drawn by Sir William Crookes, in his presidential address to the 
British Association, to the fact that the existiog native supplies of 
saltpetre were being rapidly exhausted, and he then pointed out, in 
grave and measured language, that, unless artificial means of supply- 
ing this great wheat fertiliser were discovered, there was every 
likelihood of Mother Earth's failing, at some not far distant date, 
to realise her primary duty of feeding her own children. 
Fortunately, Nature has supplied in bountiful plenty the raw 
materials required for building up fertilising nitrates; out of the 
air over each square mile of the earth's surface can be got more 
nitrogen than is to be found in all Chili, and within the last few 
years scientific men of first-rate ability, Prof. Birkeland among 
their number, have attacked the great problem with extraordinary 
skilt and energy, so that, whatever difficulties may have to be over- 
come in creating on a commercial scale a nitrate industry sufficiently 
vast to supply the whole world with its daily bread, one can safely 
say, with Prof. Birkeland, that we have no longer any reason to 
fear the near exhaustion of the world's stock of fixed nitrogen. 
Prof. Birkeland is well known for his important work on the aurora 
borealis and on the deflection of certain cathode discharges ; it is of 
interest to note how these purely scientific investigations have been 
the means of leading up to an important industrial process. 

The nitrate problem has been attacked in two distinct ways—both 
equally dependent upon the methods of the electrochemist. Frank 
and Caro, of Berlin, have shown that at a red heat the carbides of 
the metals of the alkaline earths absorb the nitrogen supplied to 
them, forming metallic salts of cyanamide, which can be introduced 
directly. into the soil as a fertiliser. The second method, with 
which we are here more directly concerned, ів based on the discovery 
made originally by Priestley and Cavendish, two and a quarter 
centuries ago, that oxygen and nitrogen may be made to combine 
when electric sparks are passed through them. The method has 
since been studied by Spottiswoode and Dewar in 1880, and by 
Crookes in 1892, but it was Rayleigh in 1897 who first used electric 
flames, literally so called, for carrying out the oxidation of nitrogen 
on & fairly practical (though not commercial scale) in his experi- 
ments that led up to the discovery of argon, and it was these 


Tension 


Fic. 1. 


experiments, in which a flame absorbing as much as 1 Н.Р. was 
employed, which showed that with high tension electric arcs 
nitrogen might be fixed in an economical manner, and possibly 
even on an industrial ecale. Since that date many experimenters 
have been at work, notably Kowalski and Moscicki in Freiburg 
(working at enormously high voltages and frequencies) and Bradley 
and Lovejoy in the United States, trying to apply the method for 
the wholesale synthetic production of nitric oxide from air, but 
technical difficulties of various kinds failed to be surmounted by the 
metbods used by them, and ali the processes, excepting that of 
Birkeland and Eyde, are now, unfortunately, of historic and scientific 
interest only. | 
The essence of the clectrical side of the problem consists in the 
production of a stable and practical form of high-tension arc ot 
such a nature hat the cooling of the combined gases can take place 
so rapidly that no opportunity is afforded for them to dissociate, 
whicb would be the case if they were cooled slowly from the tempera- 
ture of the arc-flame at which the combination takes place ; the arc, 
in fact, must be of the greatest possible length and the smallest 
poesible section, in order that a maximum volume of air may be 
brought into contact with the flame surface. Bradley and Lovejoy 
attained the required conditions by dividing up an are of great 
energy into an innumerable series of small arcs, a method which 
eventually proved impracticable. Prof. Birkeland, iofluenced 
doubtless by his work on the magnetic deflection of cathode dis- 
charges, places his alternating-current arc of 5,000 volts pressure and 
frequency 50, equatorially between the poles of a powerful electro- 
magnet. The short arc (8-10 mm.) thus formed is equivalent to 
an easily movable and ductile current conductor, and it is repelled 
across the strong magnetic field, which is of 4,000 to 5,000 lines 
sq. cm. in intensity, with enormous but decreasing velocity, its 
roots travelling along the electrodes away from their extremities. 
While its length, and, therefore, its resistance thus increase, the 
voltage of the arc is proportionally heightened, assuming the 
strength of the current to be regulated by an inductive resistance 
in series with the flame, until a new arc forms at the points of the 
electrodes and the longer outer arc is extinguished. Under the 
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proper conditions of magnetisation and length of arc, one arc only, as 
shown by oscillograph records reproduced in the paper (see fig. 1), 
is formed at each reversal of the current, and the appearance of 
the arcs when an alternating current is used, so that all the positive 
arcs move in one direction and the negative in the reverse, is that 
of a complete, luminous, circular disk of flame (see fig. 2, which 
is a reproduction of a photograph of a 250-H.P. flame). "The elec- 
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trodes, which have їс be removed for simple repair every 300 hours 
(at a cost of only 15 minutes’ time’, are made of copper tubing 
15 mm. in diameter, bent double so as to allow of water-cooling, 
which, by the way, wastes only 7:5 per cent. of the total energy 
supplied to the arcs. The clectro-magnets absorb from 0:5 to 0 7 
of the total energy. | 

The author promises a complete investigation, using a duplex 
oscillograph, of the current and voltage curves in order to throw 
light on various questions of great theoretic interest. 

The disk flame produced as described is enclosed in a special 
metal furnace lined with firebrick and containing a very narrow 
fire-chamber, through the central region of which air is driven by 
a Roots blower, as shown diagrammatically in fig. 3, which repre- 
sents the newest type of furnac>. In general appearance the fur- 
naces are not unlike ordinary modern enclosed dynamo machines. 
At the Notodden Works of the Norwegian Nitrogen Co. there are 
three such furnaces, each absorbing 500 kw., and treating between 
them 75,000 litres of air per minute. They burn with remarkable 
steadiness aud require hardly any attention. 

After passing through tne furnaces, the air contains about 1 рег 
cent. of nitric oxide, and its temperature is 700° C., in spite of the 
enormous temperature of the disk flame. It discharges its super- 
fluous heat first into a steam boiler, the steam of which is employed 
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at a later stage of the process, and then into a cooling apparatus, 
which it leaves at a temperature of only 50 C. to become further 
oxidised in oxidation chambers, so that the nitric oxide becomes 
peroxide. The mixed gases then pass to the absorption towers, of 
which there are two series of five towers each, and the product 
finally emerges as 50 per cent. nitric acid. The unabsorbed nitric 
fumes from the fourth of the towers are led into a fifth tower 
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through which trickles milk of lime ; this converts the rarefied 
fumes into a mixture of calcium nitrate and nitrites, which in turn 
is completely oxidised by means of nitric acid. "This dilute nitrate 
lye, mixed with the bulk of the nitric acid yielded by the fourth 
absorption towers, reacts on limestone, and is converted into the 
final product of the works, normal or basic calcium nitrate. 

The yield of the furnaces at Notodden is on a very moderate 
estimation, and based on most careful operations, stated to be 500 
kilogrammes of anhydrous nitric acid per kilowatt-year, but Prof. 
Birkeland has obtained far better individual results than even this 
excellent output. The cost of the raw material, practically only 
limestone, is, of course, almost negligible, while hydro-electric 
power in Norway, although 25s. per Е.н.Р.-уеаг is paid for it nt 
Notodden, can be generated for less than half that figure. The 
result is a veritable triumph for all concerned; the nitrate can be 
manufactured for £4 a ton, while the present market price of the 
equivalent weight of fixed nitrogen is practically double that 
amount. - 

Before the estimates for the new factory of 30,000 н.р. now being 
built at Notodden were finally approved, a special Commission, on 
which were included experts in every branch of technology con- 
cerned with the electric nitrate process, visited the present works 
at Notodden and the experimental furnace at Arendal about a 
year ago, and made an exhaustive series of tests in order to deter- 
mine as exactly as possible the data on which to base the dimen- 
sions and capacity and arrangement of the various parts of the new 
works. The Commission consisted of MM. Grandeau, Schlosing, 
Jurrettini, Otto Witt and Prof. Silvanus P. Thompson, the chairman 
at the Faraday meeting. The new works will derive their power 
from Svaelgos, 5 kilometres distant, and each furnace will absorb 
750 Kw. normally and 850 Kw. during flood time. The inclusive cost 
of the furnaces is £1,000, but it is believed tbat with the experience 
now at the disposal of the company future furnaces of 2,000 
KW. will be capable of erection at a cost of not more than about 
£1,200. Of the 30,000 н.р. delivered at the works, not more than 
1,000 H. P., or about 3 per cent., will be used for the auxiliary pur- 
poses of the factory, so that the general efficiency of the plant, 
which appears to have been designed with thought, care, and 
scientific knowledge of the highest order, will be exceptionally 
great. We await with the keenest interest the first published 
results of this unique undertaking, which, without exaggeration, 
may be said to mark an epoch in the applications of electro- 
chemical methods to the solution of industrial problems. 

Not the least suggestive part of Prof. Birkeland's paper, in spite 
of its being somewhat fragmentary in form, is where he deals with 
some theoretical points connected with the electric oxidation of 
nitrogen. A brief reference to these, which lie within the scope of 
the work of the physical chemist rather than that of the electrical 
engincer, must suffice for the present. Calculations of this nature 
are beset with difficulties, because the whole question, considered 
from the thermo-chemical standpoint, depends on the equilibrium 
of nitrogen, oxygen, and their compounds under the temperature 
conditions obtaining in the arc flame, and these are unknown. 
Prof. Birkeland has tried to arrive at some estimate of the 
temperature by making ingenious measurements of the width of 
arc-flame filaments, but no very definite conclusions are arrived at, 
and finally the output is calculated for various assumed tempera- 
tures from a formula of Nernst's, and compared with that obtained 
from a very careful trial run made at Arendal with a 300-Kw. 
furnace, various assumptions, of courae, being made. Finally, after 
allowing for the length of time the maximum temperature is 
effective, Prof. Birkeland arrives at an average temperature of 
3,200" C., but he recommends that a higher temperature be aimed 
at in practice, for there is a maximum theoretical output at 5,200? C. 
The calculation, however, may be further complicated by the fact 
that it is not sufficient to consider merely thermo-chemical con- 
siderations, but that the ionisation which, of course, exists in arcs, 
as shown by J. J. Thomson, may also be a potent factor in deter- 
mining the state of chemical equilibrium in the gaseous mixtures. 
This consideration is & matter of extreme interest, and we trust 
that Prof. Birkeland will follow it up and will carry out the com- 
parison that he himself suggests of the concentration of NO formed 
when air is ionised, say, by radium, and that formed when air is 
ionised only by means of heat. This comparison should throw con- 
siderable light on the mechanism of oxidation in the arc flame, and 
might prove of great utility in determining the conditions necessary 
for the highest possible efficiency. 


The Electric Smelting of Canadian Iron Ores. 


A paper on this subject by Dr. Eugene Haanel, dealing with the 
purely technical aspects of the experiments recently made at 
Sault Ste. Marie by the author on behalf of the Canadian Govern- 
ment, the general results of which have already been made public, 
was read by Mr. F. W. Harbord, who was the metallurgist to the 
Canadian Commission cf 1904. The experiments were designed for 
the purpose of finding out whether the resulte of the rather crude 
tests made at La Prez and Livet on electric pig-iron smelting could 
be improved upon working under more ideal conditions, and 
whether, in particular, the special conditions obtaining in Canada 
were favourable to the development of a native industry, using 
thermo-electric methods. The answer to the first question is a 
decided affirmative. The mean efficiency provisionally adopted 
by the Commission was 7 to 8 tons of pig per 1,000 E.H.P.-years. The 
Sault Ste. Marie experiments have shown that under normal con- 
ditions the output may be increased to 11:5 tons, while with an 
improved furnace of 1,500 E. H. P. capacity, an output of 12 tons is 
anticipated. 

The furnace was of the Héroult type; it absorbed 5,000 
amperes at 35 to 40 volts (power factor 0:919), being fed 
from a transformer of 225 xw. capacity. The official experi- 


ments, of which a selected number are described in detail with 
full chemical, electrical and thermal data, lasted nearly two 
months, and during that time 150 casts were made, yielding 55 
tons of pig-iron. | 

The answer to the second series of questions may best be stated 
in the tabulated form given by Dr. Haanel. 

1. Magnetite (which is the chief Canadian ore) can be as 
economically smelted by the electro-thermic process as hematite. 

2. Ores of high sulphur content not containing manganese can be 
made into pig-iron containing only a few thousandths of 1 per cent. 
of sulphur. 

3. The silicon content can be varied as required for the class of 
pig to be produced. 

4. Charcoal, which can be cheaply produced from mill refuse or 
wood which could not otherwise be utilised, can be substituted for 
coke asa reducing agent, without being briquetted with the ore. 

5. A ferro-nickel pig can be produced practically free from 
sulphur and of fine quality from roasted nickeliferous pyrrhotite. 

6. The experiment made with a titaniferous iron ore containing 
17:82 per cent. of titanic acid permits the conclusion that titaniferoos 
iron ores up to perhaps 5 per cent. of titanic acid can be successfully 
treated by the electric process. 

It would be rash to assert that these few experiments on a com- 
paratively small scale, however admirably carried out, definitely 
decide once for all that pig-iron may be made from Canadian 
magnetite, во as to pay a respectable dividend on the capital sunk 
in the project, and it ought in fairness to be pointed out that in the 
opinion of many eminent metallurgists electro-thermic pig-iron 
will eventually not be able to compete with the pig-iron made, 
say, onder the extremely favourable conditions of the Dominion 
Co.'s great modern blast furnaces, excepting perhaps in districts 
where freights—or bounties—are determining features. But а good 
ease ів undoubtedly made out for further cautious development, 
and it is most sincerely to be hoped that it may be found possible, 
without immediately creating in a fit of enthusiasm an inflated and 
artificial electric smelting industry, still to put the electric method 
to a fair test. under industrial conditions, and further to develop 
soberly and with due consideration the results of undoubted 
promise yielded by these experiments of Dr. Héroult and Dr. 
Haanel. 


RAYMOND PHILLIPS'S8S SYSTEM OF AUTO- 
MATIC TRAIN CONTROL. 


Wr have received from an expert correspondent the following 
queries regarding this system, and we give below the inventor's 
replies :— 

e description of this system of signalling on engines and 
partial automatic control of trains, which appears in the issue of 
the ELECTRICAL. Review for the 20th ult. is of a most interesting 
character, and the fact that it is understood to have been approved 
by the Board of Trade gives it more than ordinary importance. 
Would it be too much to ask for a few further particulars ? 

1. By what means is the signalman advised of the disregard of a 
“ danger" signal by the driver, as stated to be arranged for in the 
first paragraph of the description? What is the cbaracter of the 
“ repeater referred to, and how ів the bell rung? Would it be 
possible to get a diagram showing the arrangements ? | 

2. For what reasons are the semapbore indicators on the engine 
shown in the "danger" position, when the apparatus controlling 
them is shown by the illustrations in such positions as will give 
“line clear " indications? | 

3. What is the object of causing the “distant” and home 
indicators to be operated simultaneously when the home valve 
lever is operated ? To what conditions of railway signalling does 
this correspond ? M АЙ 

4. Looking at the plan, and assuming that the engine is 
equipped to obtain the signals “distant” and “home” in 
their proper order when running under normal conditions, 
ic. when running engine first, what is there to prevent the 
" distant " signal tripper on the line from operating the 
“home” valves and indicator, and the “ home” signal tripper on 
the line the "distant" valves and indicator on the engine when 
the latter is running tender first ? : | 

5. What effects are produced on the indicators by an applica- 
tion of the brakes by the driver by the ordinary means provided for 
the purpose ? | ; 

6. Assuming that a striking lever (E or F) is broken and the 
compressed spring between the jaws acts as it is intended to do 
and notifies the driver of the defect by raising the indicator 
affected to danger and by causing the siren or whistle to sound, 
what is going to take its place for the remainder of the train 
journey ? | | 

The dropping of the weighted lever by the accident will not 
only raise the indicator to danger“ but will also admit air to 
the train pipe by the siren or whistle, and will thus apply the 
brakes to the train. It will, therefore, be necessary for the driver 
to replace the indicator in the line clear” position by the use of 
the three-way cock in order to enable him to release the brakes. 
For the rest of the train journey the indicator affected would be 
useless, and might give the driver any number of false indications 
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when passing signals of the class represented by the broken striking 
lever. As the indicator would continuously show line clear,” 
even when approaching or passing a line signal, of the class repre- 
sented, at danger the risk to be run would be considerable. 

_ 7. It is perfectly well known that the Board of Trade officials 
insist upon ap intended to repeat the positions of line 
signals upon the engine being capable of giving a positive line 
clear " signal as well asa positive “danger” signal. How is the 
" line clear” indication given by the apparatus under consideration ? 
As far as the writer can see from the drawings and the description, 
no positive “line clear" indication is given. The apparatus 
appears adapted to give ' danger" indications only on the engine, 
and line clear" is inferred from the absence of danger 
indications. 

8. At what speeds has the striking apparatus been tried, and 
approximately how often have the striking levers been strack, 
during the two years the North Staffordshire engine has been 
equipped ? 

9. What is the approximate cost of equipment (1) per engine; 
(9) per signal to be indicated ? 

10. The application of the principle of the Bourdon gauge for 
the actuation of the indicators is particularly neat. Are the 
semaphore arms steady iu the “line clear” positions when the 
engine is running at high speeds, and especially over crossings ? 


In reply to query No. 1.—We enclose a diagram showing the 
electrical connections of the tripper with the repsater, from which 
you will observe that, so long as the trippers remain either at 
s ” or “line clear” position, the circuit is closed, and conse- 
quently the indicators are beld up by the magnets. It will be seen 
from the diagram that the moment the tripper arm is struck 
by the lever on the engine, the circuit is automatically opened, 
which consequently causes the indicator to fall, thus showing 
whether the tripper is fitted at a distant or home signal. The 
indicator, in the act of falling, also closes a local circuit, which 
causes a bell to ring, and such bell continues to ring until the indi- 
cator is restored to its normal] position by means of the plunger fitted 
in the repeater. Inthe end elevation of the tripper, it will be seen 
that the wire connecting the contacts is carried over the top of the 
arm internally, во that should the arm be broken, the conductor 
would also be broken, the current would be cut off. and the indicator 
pointer would fall to thé middle position, which is marked out of 
order." The indicator disk would drop, rneing the bell, and the 
о could not be replaced until а new balan:e weight had been 


No. 2—It із a misprint [Not ours.—Eps. E. R.] that the sema- 
phore indicators on the engine are shown in the danger” position, 
when the apparatus controlling them is shown by the illustrations 
in sach positions as will give “ line clear " indications. 

No. 3.—The object of causing the distant " and “ home indi- 
cators to be operated simultaneously when the home valve lever is 
operated, is to correspond with the present coudition of railway 

i i where a “home,” "starting," or advance starting 
signal is fitted on the same post as the distant signal.“ In that 
ease, when the home, starting or advance starting signal" is 
placed at danger,“ the “ distant is slotted with the same in order 
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ARRANGEMENT OF REPEATER AND TRIPPERS. 


to comply with Board of Trade requirements, and the same opera- 
tion is therefore repeated with the indicators in the cab of the 
engine. We now use one duplex vacuum gauge, in which is fitted a 
„dome and distant semaphore, such semaphores being on one 
post as just referred to. 

No. 4.— It is a matter of arrangement in what position the box 
containing the mechanism on the engine may be fixed. 

At the present time, on the North Staffordshire Railway, the 
box of mechanism is placed a little out of the centre of the frame, 
and the trippers on the track are placed in such positions that when 
the locomotive is running tender first the distant or "home" 
5 come in contact with trippers which are flxed on 

one side of the ft. Should, however, the locomotive be running 
engine first (in which case the locomotive will be turned round), the 


" home" or “distant " striking levers respectively come in contact 
with trippers placed on the other side of the 4-ft. It therefore 
does not matter whether locomotive runs tender or engine first, as 
was shown at the demonstration which took place at Stoke-upon- 
Trent on July 10th, when the locomotive was run in both direc- 
tions, and it will be seen from the drawing that the striking levers 
E and F can work in either direction. 

No. 5.—No effect is produced on the indicators in the cab of the 
engine by an application of the brakes һу the driver by the 
ordinary means, or even should the communication cord be pulled 
by a passenger. This is ensured by means ot a check valve, which 
is placed between the train pipe and the reservoir which works in 
conjuuction with the indicators in the cab of the engine. This 
check valve serves the purpose of allowing air to be exhausted 
from the reservoir, but air cannot be admitted into such reservoir 
from the train pipe, as the check valve stops its passage. 

No. 6.—Assuming that a striking lever E or r were broken, it will 
be seen from the drawing that the gauge indicators affected would 
immediately go to danger,“ and the brakes would be applied. 
There is also another form of lever used in conjunction with this 
system which is hollow thronghout. Although the patent covers 
the hollow lever and the lever fitted with a spring, the hollow 
lever is the one we shou!d propose to put into practice, as it will be 
readily seen that the hollow lever is directly connected to the 
train pipe and gauge indicators, во that should such hollow lever be 
broken or worn away the brakes would be immediately applied, 
and the gauge indicators placed at danger.“ In the event of a 
broken lever, it is quite trae that a driver could use the 3-way 
cock ia order to enable him to replace the mechanism and place 
the indicator to '' line clear" position, but the handle of the 3-way 
cock being shaped and painted the same as an ordinary semaphore 
means that although the driver could use it to place his indicators at 
„line clear" position, the handle or semaphore fitted to the 3-way 
cock would show “ danger” position, so that if the driver proceeded 
on his journey without replacing the broken striking lever he would 
be running against danger" signals. Before a driver actually 
gets line clear” position the brakes must first of all be released, 
the gauge indicators must show line clear,’ and the handle or 
semaphore fitted to the 3-way cock must also be in the line clear” 
position, so that the driver could not possibly get any number of 
false indications, as your correspondent suggests, when passing 
signals of the class represented. In addition to this, the signalman 
would duly have received warning of the approach of the train, 
and if the driver stopped the train for a few minutes to replace 
the broken lever, the signalman could not give “line clear” signal 
to the preceding signal box until such time as the train had passed 
his section. 

No. 7.— We are aware that the Board of Trade officials insist upon 
apparatus intended to repeat the position of line signals“ upon 
the engine being capable of giving a positive ''liue clear" as well 
аз a positive danger single. This stipulation has, no doubt, been 
made due to the fact that ia all other systems comprising a loco- 
motive attachment, the question of breakages of the striking lever 
or other parts has not been provided for, and consequently it ia 
absolutely essential iu such systems that a positive " line clear" 
signal should be given. But in this system, what we claim as an 
advance on all others is that in case of breakage, a danger“ signal 
is immediately automatically given and the brakes of the train are 
applied, and such “danger ” signal cannot be cancelled until the 
broken lever is replaced by a new one. Apart from this, however, 
it will be noticed from the drawings that the levers on the engine 
must at all times be in a vertical or striking position, otherwise 
the arm joining the mechanism would drop and thus indicate to 
the driver a "danger" signal. The trippers also must be in a 
vertical or striking position, or the same would be indicated to the 
signalman by both a visual and an audible signal : consequently, it is 
not necessary in this system to provide a positive “line clear" 
signal other than the gauge indicators being kept at ''line clear" 
position until such time as they are operated by the trippers on the 
permanent way: 

No. 8.—The highest speed attained st the demonstration at 
Stoke-upon-Trent on July 10th was from 40 to 46 miles per hour. 
We do not hesitate to express our opinion that although 40 to 45 
miles was the quickest pace at tbe trial, the highest speed would 
not be any detriment in practic. 

It is impossible to arrive at the approximate number of times the 
striking levera have been struck during the two years the North 
Staffordshire engine has becn cquipped, but it has had the ordinary 
use in practice. 

No. 9.—A set of this apparatus consists of an engine attach- 
ment, comprising a box of mechanism, and double signal vacuum 
or pressure gauge for the engine, horn, whistle or siren, special 
three-way cock, two trippers for a “distant” signal and two for а 
„home signal, and one duplex repeater for the signal box, such 
repeater repeating the condition of the “distant” and home" 
trippers respectively. The total cost would be approximately £50 
a set, but this is only an approximate pricc, as, no doubt, in large 
practice, some economy might be effected. 

No. 10.—The semaphore arms of the indicators are perfectly 
steady in the "line clear" position when the engine is running at 
high speeds, or when running over crossings. The semaphore arms 
are also perfectly steady when in the danger position, special pro- 
vision having been made to effect this in the manufacture of the 
indicatora. 

The approximate estimate for completely applying the 
Raymond Phillips's System of Automatic Train Control” to the 
entire railway systems of the United Kingdom would be infini- 
tesimally small on the total capital expenditure, and the benefit 
both to the railway companies and the travelling public would be 
enormous. 
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SERIES RUNNING INCANDESCENT LAMPS 
FOR STREET LIGHTING.* 


On May 11th, before the Illuminating Engineering Society 
of New York, Mr. Francis W. Willcox read a paper 
entitled ** High-Efficiency Incandescent Lamps for Street 
Lighting." 

The author commences his paper by alluding to the 
advantage of lighting the smaller streets by incande:cent 
lamps, when the higher intensity of arc lighting is not 
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required. Lamps run in series on high voltage (2,000 volts 
and upwards) are recommended. 

Until the last three or four years, it is stated, series 
incandescent lighting has been found far from satisfactory, 
chiefly for the following reasons :— 

1. The lack of suitable and reliable apparatus for auto- 
matically maintaining the current constant. 

2. The lack of reliable cut-outs in the lanterns. 

3. The inefficiency and unsatisfactory nature of the low- 
voltage lamps required for series working. 

The first cause of failure. has been overcome, it is 
stated, by the employment of the constant-current trans- 
former. 

Film cut-outs working in the lamp sockets are now found 
to work perfectly satisfactorily) operating directly a lamp 
filament breaks. 

The most remarkable improvement, however, has been in the 
use of the new metallised filament, or Gem incandescent 
lamps, the process of metallising filaments being specially 
applicable to the short, and thick filaments such as are used 
in the low-voltage high-amperage lamps employed for series 
working. 

Mr. Willcox states that when burning in series on con- 
stant current а 2À-watt metallised filament has the same 
useful life as a 34-watt ordinary carbon filament. 

The relation between initial watts per candle-power and 
useful life is clearly shown in the curves (fig. 1) for the 
ordinary carbon filament (I), and also for metallised fila- 
ments (II). The useful life has been taken as the number 
of hours’ run till the candle-power has become reduced to 
75 per cent. of its initial value. It is to be noted that these 
curves represent results to be obtained with low-voltage 
lamps run in series on constant current, and are therefore 
not comparable with the life curves given by other authorities 
for lamps run on constant pressure. 

In the case of ordinary lamps, Mr. Willcox states that about 
45 per cent. of the deterioration of the lighting value is due 
to change of resistance, and 55 per cent. is due to blackening. 
These figures must, however, not be taken as final, as author- 
ities differ very greatly upon this point. 


* From report in the Electrical Review (New York), of June 2nd. 


With the metallised filament, however. the change in 
resistance accounts for 80 per cent. of the light deterioration, 
and blackening for only 20 per cent. These figures are 
intended to apply to lamps run at constant pressure. 

When the lamps are run at constant current, the increase 
with age of the resistance of the lamp filaments tends to 
increase rather than decrease the candle-power of the lamps ; 
this is counteracted, however, by blackening. Ав the 
blackening is less, and the increase of candle-power due to 
change in resistance is the greater with metallised filamenta, 
the tendency is for the metallised filament to hold up its 
candle-power relatively for a much longer period than the - 


carbon filament when ran in series on constant current. 


In fig. 2 are given curves showing the difference in life 
deterioration of carbon filaments when run on constant 
pressure and constant current. It will be seen how much 
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better the candle-power of the lamps is maintained when run 
on constant current. 

It is a pity that similar curves are not given for the new 
metallised filament lamps, as these curves would have been 
very useful to lighting engineers in this country for com- 
parison with the results to be obtained with Nernst lampa. 
Thereare very few series lighting svstems in this countrv, 
and what we would like to have is not so much the life 
curves of carbon filament lamps, which we know cannot 
compete with Nernst lamps, but of the new metallised fila- 
ment lamp which may, perhaps, when run in series, be a 
competitor of the Nernst lamp. | 

Mr. Willcox: has calculated the cost of lighting with 
metallised filament 25-c.r. lamps run in series, taking the cost 
of energy at 1, 2 and 3 cents per unit, and the cost of lamps 
as 30, 40 and 50 cents each. "The results of these calcula- 
tions are embodied in the curves in fig. 3. The curves show 
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at a glance the best starting efficiency to adopt under various 
conditions as to cost of energy and lamp renewals. The 
author arrives at the figure 2:7 watts per candle as the best 

starting efficiency to adopt under average conditions. 
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Mr. Willcox recommends the use of lamps taking between 
1 and 3 amperes in preference to 5*5 amperes, which appears 
to be the common practice in the States. The difficulty 
of making either carbon or metallised filament lamps for 
the larger current is very great, and the lamps are never 
so satisfactory as those taking a somewhat smaller current. 

It ів stated that it is common practice in the States to 
employ: lamps of 30 C. P., such lamps being considered to 
give, on the average, about the same light as is given by 
Welsbach burners, with which they have to compete. As 
we point out in our leading article to-day, the light intensity 
of the incandescent mantle at all angles below the horizontal 
falla far short of the maximum value, and the effective value 
for street, lighting purposes is probably not far from 30 C. P 
at an angle of 45° under average working conditions. f 
course, much lower values are often fonnd due to dirty globes, 
but this applies also, though not to the same extent, to 
electric lighting. 

In summing up, the author declares in favour of metal- 
lised filament lamps, run in series on constant current, 
taking about 1°75 amperes and giving initially 25 to 30 (. p., 
the total number of lamps to one circuit being about 100 
с. the total voltage, with all іп series, from 3,500 to 5,500 
volts. 

Mr. Willcox has also a word in season to say on the 
advantage of uniformity of illumination, which can best be 
obtained, leaving out for the moment the question of cost, by 
using lamps of low candle-power spaced at very frequent 
intervals. 

It is a great pity that Mr. Willcox, in his paper, ignores 
the existence of the Nernst lamp. A comparison of the life 
carves of the new metallised filament series-running lamps 
with those of parallel- -running Nernst lamps would have 
been of great interest to engineers in this country. 
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THE DEVELOPMENT OF SINGLE-PHASE 
MOTORS. 


— M a ao 


By LEONARD J. PUMPHREY. 


— — 


DiRECT-current enthusiasts have always claimed that their 
favourite system of supply possesses an overwhelming advan- 
tage, inasmuch as it is the most suitable for motors. 
Every station engineer, who coveted a day load, was strongly 
recommended to lay ont his distributing network on the 
direct-current plan, and this arrangement seemed to give 
every satisfaction for the small distributing systems to 
which we have been accustomed in this country. 

On the Continent and in America, where natural condi- 
tions favour, and in some cases even necessitate, long dis- 
tance transmission schemes, alternating current has generally 
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FIG, 1. 
been found more satisfactory for transmitting power owing 


to the high voltage that copper economy demands. 
If the electrical industry is to develop in the way that 


those who are engaged in it hope it will do, one of the first 
essentials lies in the cheap production of energy. Now, 
electrical energy to be cheaply produced, must be generated 
in bulk in large power houses located in favourable situations. 
This involves, of course, long-distance transmission to the 
more remote parts of the distributing system, and for this 
purpose alternating current is being, and will probably be, 
almost universally employed. 

Electrical power having thus been cheaply produced, and 
distributed by high-tension feeders, the next problem that 
arises is how it may be most economically utilised. If it 
should be the case that for power purposes we are depending 
upon direct-current motors, it follows that costly sub- 
stations equipped either with motor-generators or with static 
transformers and synchronous rotary converters must be 
installed. The interest on the capital charges thus incurred, 
and the expense of attendance, will obviously militate 
against keeping down the price per unit at the consumers’ 
terminals. The solution of the difficulty lies in the use of 
alternating-current motors, and there will certainly arise 
in this way an enormous demand for alternating motors in 
the immediate future. 

Polyphase motors have many advocates, and have done 
excellent service in connection with the driving of factories 
and machinery. At the same time, difficulties in connection 
with speed regulation and the necessity for three connecting 
wires are drawbacks, and there will, therefore, be a very 
great field of utility for single-phase motors. The latter may 
be roughly divided into (1) motors with constant magnetic 
field and (2) motors with alternating magnetic field. In 
Class 1 we have simply an ordinary alternator used as a 
motor, which is usually known as a synchronous motor. 
Owing to the fact tliat these are not self-starting, they are 
practically of little value for commercial purposes, except 
when required to drive very large loads and to run 
practically continuously. | 

Ап over-excited synchronous motor produces a leading 
current, and therefore, from the point of view of power factor, 
it is a great advantage to have motors of this type connected 
on a supply system. Owing to their absolutely constant 
speed and high efficiency, they are frequently used for. 
driving dynamos and line shafting. In some cases 


amortisseur circuits have been fitted to the magnet poles, 


and these prove of great advantage in assisting the motor to 
keep in step when overloaded. 

Passing now to the second class—viz., motors with alter- 
nating magnetic.field—we find that development of these bas 
taken place along various lines. Broadly speaking, they 
may be divided into the following types:—(1) Pure 
induction motors ; (2) series motors ; (3) repulsion motors ; 
and in addition there have been designed various ‘com- 
binations of these classes. Pure single-phase induction 
motors have been very largely used for many classes of 
industrial work, but these are inefficient a8 compared with 
three-phase motors, and their starting performance is 
extremely poor. Curve 1 (fig. 1) shows the torque of a 
single-phase induction motor plotted against the speed. It 
is obvious from this curve that economical running is only 
obtained over a very small portion of the total speed 
range. 

One of the most noteworthy types of these motors is that 
covered by Heyland’s patent. The stator consists of a 
laminated iron core which is built up inside a cast-iron case. 
Tbe rotor is built up of & slotted and laminated core carrying 
three sets of coils arranged as a drum winding, star con- 
nected, the three free ends being taken through the hollow 
shaft, and connected to three overbung phosphor-bronze 
slip-rings. The stator is provided with two windings, a 
starting and a running winding, the starting winding having 
a relatively high inductance that chokes back the “current, 
and thus splits the phase sufficiently to provide a rotating 
magnetic field for starting purposes. А three-way rheostat 
serves to cut resistance out of the rotor windings as the 
motor speeds up, and in this way full load torque at starting 
is obtained with twice the full load running current. 

Recently the alternating-current series motor has been 
attracting a great deal of attention, and is now on the 
market. Messrs. Ganz & Co. have been making this in 
small sizes for some time past, but it is only quite lately 
that commutation difficulties have been sufficiently overcome 
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to make it a practical success in large sizes. On account 
of its variable speed, however, it is not well adapted for 
most stationary work, and its sphere of usefulness will pro- 
bably be confined to railways and cranes, where the direct 
current series motor at present holds the field. One 
advantage of the motor, of course, is that it will operate on 
either direct or alternating current, and it is found experi- 
mentally that it has practically the same characteristic when 
running on either system of supply. 

The various modifications of the repulsion motor are, at 
present, attracting a great deal of attention, for it is this 
type that seems most n«arly to approach the results that 
are obtained with direct-current shunt motors, i.e., it has an 
excellent starting torque and a constant, normal speed. "The 
pure repulsion motor is practically useless owing to its poor 
running performance, but by connecting it as an induction 
motor when it is running up to speed, excellent resulta have 
been obtained. Fig. 2 shows one of the Lahmeyer Co.’s 
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repulsion induction motors covered by the Schiiler patent. 
‚ These motors have a high torque during the whole starting 
period, and this torque can be regulated gradually so that 
there is no jerking. The stator is built up of laminated iron 
sheets insulated by paper, and as the outside current flows 
only through the stationary part of the motor, the latter can 
be built for comparatively high pressures. The rotor has 
an ordinary drum winding connected to a commutator on the 
one side and slip rings on the other. An ordinary thiee- 
phase rheostat is connected in the slip-ring circuit, and this 
switch is in the “off position at starting. The brushes on 
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the commutator are short-circuited through a variable resist- 
ance, and thus the motor starts as a pure repulsion motor: 
with increasing speed, the rotor, which is connected to the 
slip rings, is gradually short-circuited, and the load is picked 
up on the induction side until, when full speed is reached, 
the motor runs at constant speed as an induction motor. The 
direction of rotation depends upon the relative position of the 
field to the brushes on the commutator, and in these motors 
reversal is obtained with the aid of two auxiliary windings 
in the stator which shift the direction of the magnetic flux 
through about 30^ The three curves in fig. 1 illustrate 


very well the performance of this motor. Curve II shows the 
torque with increasing speed due to the repulsion action, and 
Curve I represents the induction torque. Curve III shows 
the resultant obtained by combining these two. 

Fig. 3 is a motor depending on very much the same 
principle, which has been placed on the market by Messrs. 
Crompton & Co. The rotor winding is connected to a 
number of slip-rings, and series of insulated copper bars 
traverse these rings at right angles. The carbon brushes 
are staggered in such a way that two or more of these 
cross-bars are always in circuit. The action is as 


though a commutator had been pushed into a set of slip 
rings, and the repulsion torque obtained at starting is 
gradually converted into an induction torque as the motor 
speeds up. These machines are eminently suitable for lift 
and similar service, reversal being obtained by shifting the 
brushes through a small angle. | 

An interesting motor of the repulsion- iuduction type 
that has been placed on the market by Messrs. Marples, 
Leach & Co. is shown in fig. 4. The only device necessary 
to start this motor is an ordinary double-pole knife- switch, 
no auxiliary condensers, compensating transformers or phase 
coils being necessary. The armature is provided with a 
commutator, and when running up to speed the induced 
current i3 short-circuited through carbon brushes so situated 
with regard to the field as to control the direction of 
rotation and the amount of starting torque. On reaching 


full speed, governor weights situated inside the commutator 
are thrown out by centrifugal force, and every commutator 
bar is short-circuited to one common ring of high con- 
dactance ; at the same time, the pressure on the carbon 
brushes is released, the latter being pushed back from the 
commutator, and allowing the motor to run purely as an 


induction machine. This device is simple in construction, 
and is entirely protected, the weiglits alone being outside 
and at the end of the armature, as shown in fig. 5. The 
governor is entirely automatic, aud when the motor is 
stopped, the device returns to ita starting position. 
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These motora can be started from a distance by simply 
closing either the primary or secondary circuit, and they are 
thas specially adapted for pumping work, air-compressors or 
similar machines, arranged to be started and stopped by means 
uf a float-switch or pressure regulator. When connected 
directly across the lines, а motor of this type will develop 
24 times full load torque at starting with 23 times full load 
current, but by the time the motor has reached quarter speed, 
the torque will have increased to five times full-load torque, 
and the current decreased to double-load current. Both 
torque and current may be materially reduced by altering 
the relative position of the brushes and the field. i 

The Latour and Eichberg-Winter motors are really com- 
binations of the repulsion and series types. These give 
excellent running performances, and it is probable that they 
will find a sphere of great utility in traction work. The 
Fynn single-phase motors have been fully dealt with 
recently in the EnkcTRICAL REvrEW, and therefore need 
not be described. 


OUTSIDE DIFFICULTIES. 


By AN OVERCOMER. 


INSTRUCTIONS were received by the firm in whose employ I 
was, to send an engineer to supervise the erection and 
starting up of an alternator we were supplying, and at the 
same time to see generally to the installation. Tbe machine 
was to replace an existing machine, and was for the public 
as well as private lighting of a town in Galicia, Spain. 

On my arrival I found the following state of affairs; the 
current was supplied at 1,000 volts by a single-phase alter- 
nator, which was to be replaced; insulated cables were taken 
overhead from the station to various points in the town, and 
the current transformed down to 100 volts for lighting. The 
transformers in all cases were fixed outside, one being fixed 
on the branch of a large tree, the rest on wall brackets: these 
latter transformers were not in the most snitable positions 
as regards the distribution, owing, no doubt, to there having 
been a difficulty when installing, in finding a stone wall or 
building, the majority of the walls and buildings being built 
of laths and mud. The transformers were all of the mantle 
type without any external cases, and the method adopted for 
protection against the weather was extremely simple : the lid 
of the transformer packing case was laid on the brackets, 
and the transformer was hoisted up on to the lid and con- 
nected up, the transformer case being then inverted and 
placed over the transformer, slots having previously been 
sawn out for the leads. 

The high and low pressure cables were fixed іп a large 
number of instances on the same insulators, the same bind- 
ing wire being used for both conductors; in one or two 
instances the high pressure conductors were cleated direct on 
to the mud houses. 

The existing alternator had been found too small to cope 
with the load, and in view of the larger machine being 
put down, the proprietors of the company were having new 
customers connected up as fast as their premises were wired, 
so that matters were getting worse day by day. Е 

Whilst the foundations were being prepared for the new 
machine, the worst faults in the street mains were rectified (it 
being impossible to rectify all without putting down a new 
installation) and the transformers fixed inside buildings, the 
in and out-going cables as well as the transformers being 

suitably protected. 

Before the machine foundations were completed it was 
discovered by the proprietors that they had forgotten to order 
the driving pulley for the new alternator. As the shortest 
delivery for this pulley would be three weeks, which might 
easily be prolonged to six, it was decided temporarily to 
make use of the existing pulley, which was about 
2 ft. 6 in. too small in diameter. Carpenters were imme- 
diately set to work preparing materials, and on shutting 
down one morning at seven o'clock, a number of wooden 
blocks were fixed by means of straps at short and equal 

distances round the face of the pulley. To these blocks 
uprights were fixed, and short pieces of boards were nailed 
to the latter, the joints being in all instances arranged so 
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that they were on the uprights so as to keep firm, and then 
planed to take off the sharp corners. 

The whole of the work was completed shortly after mid- 
day, the new machine, which had in the meantime been fixed 
and connected up, taking the load the same evening. Аз 
there was no day load, the work was therefore carried out. 
without any interruption to the supply. 


JOHANNESBURG MUNICIPAL ELECTRICITY 
SUPPLY. 


THROUGH the courtesy of Mr. J. F. T. Thomas, general manager of 
the electricity supply department, we have received a small 
pamphlet setting forth the conditions under which the Council is 
prepáred to supply electrical energy; the pamphlet, which is sold 
for 1s., is dated June 1st, 1906, but the conditions were adopted 
by the Council on May 9th, 190 

The Johannesburg municipal supply comprises two distiuct 
systems. The “inner” arca is supplied with continuous current at 
230 volts for lighting and motors up to 3 H P., and at 460 volts for 
larger motors, which is maintained continuously. The “outer” 
area is supplied with siagle-phase current of 50 cycles at 200 volts 
for lighting and motors up to 1 H P., and at 400 volts for larger 
motors, which is maintaiaed from half-an-hour befure sunset to 
half-an- hour after sunrise. 

The conditions do not generally differ very much from their 
prototypes in this country, but, the following points may be of 
interest :— ‘ 

Notice of Installation or Extension, —It i8 laid down that written 
notice must be given of intention; this is rather unusua!', but 
whilst no mention is made of what would f llow if such notice were 
not given, the requirement is a useful one in many ways. With 
regard to completion, it is held that the manager may test the 
installation . . . . if he thinks necessary. 16 would be interesting 
to learn when and why exceptions are made. | 

Fire Insurance.—A clause states that it is advisable that all work 
on consumer's premises should be carried out in accordance with the 
rales of the fire insurance company with which the premises are 
insured. We shall revert to this later on. 

Works Carried Out by the Electric Supply Department.—lf the 
service cable is over 60 ft. long, the extra length is charged for. 

Mcters.—Small motors connected across one side of the three- 
wire system are put on the lighting meter, unless 2s. 6d. per month 
is paid for an additional meter. Surely 30s. per annum is a lot to 
pay in meter rent to obtain the benefit of the power rate for a small 
motor ! 

Provision to be Made by the Consumer.—4A diagram of connections 
is given, showing exactly how the consumers’ switch and fuses have 


to be arranged in relation to the service mains and apparatus. 


Distribution Board.—It is specified that each board shall be 
arranged, so that it stands out fully 2 in. from the wall, so that all 
connections behind it can easily be traced. All circuits should be 
properly labelled and opposite poles of every circuit connected in 
line with one another to prevent confusion. | 

Arrangement of Circuits. Installations of more than 100 lamps, 
or exceeding 25 amperes with all lamps burning, must be divided 
into two distinct circuits controlled by separate main switches. 

Testiny.— After receipt of notice to test at least four days hefore 
the test is required, one test will be made free of charge. If the 
work is not ready, or it fails to pass the test, a fee of 208. must be 


. paid before another test can be made. 


The test is made with a pressure of 500 volts between conductors 
and earth, and must show :— 
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and no installation will be conrected in which the insulation 
between conductors and earth is below 75,000 ohms. 

It is made clear that the contractor is in no way relieved of 
responsibility by the Council's test, and that the act of connecting 
up is no guarantee of good work. 

Leakaye.—The supply will be cut off if a leakage is discovered 
of more than one 10-thousandth part of the maximum supply current 
to the premises. 

Motors.—Starting switches and resistances must be supplied fur 
motors having a starting current of over 5 amperes, and the steps 
must not exceed 5 amperes. 

It is laid down that motors of over 3-H.P. must comply with the 
following requirements :— 

(a) All conductors used must be run in metal pipes made elec- 
trically continuous throughout, and earthed as described below. 

(0) All metal work connected with the motor, starting switch, 
and resistance which does not carry current must be efficiently 
earthed, and in no case must the earth connection used for this 
purpose be made by a copper conductor smaller in size than 3/18's 
S.W.G. The earth connection must not be made to a gas pipe. 
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(c) All parts of the motor, switches, and resistances carrying 
current shall be efficiently guarded, so as to prevent accidental 
contact being made with them or a short circuit being caused. All 
such guards should be of metal, and properly connected to earth as 
mentioned above. 

(d) The brush rocker on the motor must be so arranged that it 
cannot be moved ip such a way as to bring either conductor into 
contact with the framework of the motor. 

(e) The Council will decline to give a supply to any motors which 
do not comply with the requirements of this clause. 

(J) Motors should be protected from damp and dust, and should 
be во placed that no woodwork or inflammable material is within 
a distauce of 12 in. from them, measured horizontally, or within 
4 ft. from them measured vertically above them, and the same 
precautions must be sdopted in placiug and fixing the starting 
switches and resistances used in connection with them. 

(g) The coils of starting resistances should be so designed that in 
no case do they heat above 212° F., even if left continuously in 
use, and the coils should be »nsulated with porcelain or other non- 
combustible insulating material, and sbould be p:otected by suitable 
metal casing or guards, which must not interfere with free circdla- 
tion of tbe air round tbe coils. 

(л) Where а motor is intended to be used in the presence of 
explosive dust or gus, the motor should be of the completely en- 
closed type, or if of the ordinary type it should be completely 
enclosed in metallic casing, and arrangements stould be made for 
efficient ventilation of such casing by means of air drawn from out- 
side the building. 

With reyard to paragraph (g), it seems to us that the limitation 
of 212? F. for the coils of starting resistances is hardly fair. There 
are excellent apparatus of this make which can be used at a 
much higher temperature quite safely owing to their ironclad con- 
struction, and the limitation above-mentioned must tend to raise 
the price unnecessarily. 

Arc Lamps. — Starting resistances must be used when the starting 
current exceeds the normal current by more than 80 per cent. 

Wiring Kules.— A short list of rules are given by the Council 
for the guidance of consumera and contractors. It is stated that 
the rules are based on the standard rules of the I. E Е. and represent 
the best practice, and that consumers will find it to their advantage 
to insist upon contracturs working to these rules. We have no 
exception whatever to take to this excellent advice, but would 
poiut out that it docs not conform to that given under fire 
insurance," because it is well known that the Fire Office rules fail 
to agree in many important respects with the I. E. E. rules. Conse- 
queutly, the*consumer is likely to become confused. 

Conductors.—The 1,000 ampere-per-square-inch rule is given, 
but the I. E. E. conductors are based on quite a different rule. 

Casing and Tubing.—Wood casing is permitted for surface work 
only. Concealed conductors must be run in suitable piping, which 
must be made electrically continuous and efficiently earthed, and 
should be run so that all moisture condensing therein can drain 
away. Open joint Simplex tubing must not be buried in concrete. 

Open Wiring.—lwsulated conductors carried on porcelain cleats 
may be used if kept clear of the wall aud in view; also in roofs, if a 
trap door is provided to allow for inspection. 

Finally, there is nothing in these conditions and rules to 
countenance the old idea that wiring could be carried on in 
Johannesburg hy the slap-dash methods once in vogue iu this 
country. In spite of the dry and raretied atmosphere there, the 
rules, a8 à whole, would be quite suitable for any supply in this 
country. 


NEW PATENTS APPLIED FOR. 


Oompiled expressly for chis Journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, i, High Holborn, London, W. O., and at Liverpool, to whom all 
inquiries should be addressed. 


` 16,549. *' Device for testing high tension sparks as used for ignition purposes 
in internal combustion engines." W. F. KELLY. July 28rd. 

16,568. ** Improvements in or relating to electric arc lamps." JAN DUS ARC 
LAMP AND ELECTRIC Co., Lro., and A. D. Jones, July Ard. 

16,582. ** lmnprovements in or relating to fittings for electric lamps." A. J. 
BovLr. (R.J. F. 3. Baron, France.) July 23rd. 

16,58. “Improvements in and relating to fuse or electric cut-out." C. A. 
STELLER, jun., and J. WALDRON. July rd. Complete.) 


16,590. Improveinents in and relating to railway train electric lighting 
apparatus.“ R. H. ManriN. July 23rd. 


16,597. Improvements in systems of control for electric motors." N. W. 
Втокен and W. Сооркк. (Date applied for under Patents Act, 1901, July Mth, 
1905, being date of application in United States.) July 28rd. (Complete.) 


16,601. Improvements in and relating to electric switches." Тнк BRITISH 
THoMsoN-HovusTON Co., LT». (The General Electric Co., United States.) July 
23rd 


16,602. Improvements in and relating to electric switches." Тнк BRITISH 
Тномвох:-Ноовтох Co., LTD. (The General Electric Co., United States.) July 
28rd. 


16,627, “ Harmonie riLging machine for telephone exchange systems." 
W. H. WhHEATLEY. (The firm of C. Lorenz, Germany.) July 23rd. (Complete.) 


16,646. Combined automatic electric olock switch." F. T. Rrip. July 24th. 
16,668. Improvements in electric arc lamps.“ F. Proctok. July 24th. 


16,690. ''Improvements in electric apparatus for the ignition of mines.“ 
R. O. BREROLUND, W. A. W. E. Нуоңтн and C. E. LovuNoMAN. July 24th. 
(Complete.) 


16.603. »An improved automatic electrical signalling apparatus for use on 
railways.” В. Сім. July 24th. (Complete.) 

16,59 6. Improvements in systems of wireless telegraphy applicable to rail- 
way traina and the like.” W. P. 'lHomMpsun, (Gesellschaft für drahtlöse Tele- 
graphie, mn.b.11., Germany.) Ju у zich. Complete.) 


— 


16,711. ‘Improvements in section insulators for overhead conductors for 
electric railways and tramways.” P. DAM SON. July 24th. (Complete.) 


16,712. Improrements in double catenary suependers for overhead 
conductors of electric railways and trainways.”' P. Dawson. July 24th. 
(Complete. 


16,719. Improved clip for connecting the trolley wires of electrical 1ailways 
and tramways to catenary suspension wires." Р. Dawson. July 94th. 
(Complete.) 

16,729. "Improvements in dynamo-electrical machines." E. C. Krrchrx. 
July 24th. (Complete.) 


16,745. “Improvements in or relating to apparatus for producing electric 
waves or impulses in an electric telegraph system." A. T JOHNSON and 
JOHNBON BECRET WIRELESS TELEGRAPH AND ‘TELEPHONE TESTING BYNDICATE, 
Lro. July 24th. 


16.746. Improvements in or relating to apparatus for use in electric telegraph 
systems.” А. T. M. JOHNSON and JOHNSON SECRET WIRELESS TELEGRAPH AND 
TELEPHONE TESTING SYNDICATE, LTD. July 24th. 

16,747. Improvements іп or relating to receiving apparatus for use in wire- 
less telegraph systems." A. G. HELLYAR and JOHNSON SECRET WIRELESS TELE. 
GRAPH AND TELEPHONE TESTING SYNDICATE, LTD. July 24th. 


16,760. “Improvements in means for electrically lighting and extinguishing 
gas burners." K. ABEL. July 26th. (Coinplete.) 


16,785. * Improvements in electric smelting furnaces.” 
July 25th. 


16,751. * New electrically.driven apparatus for removing dust or dirt fromm 
carpets, furniture and for like domestic purposes." M. ALLENRBY. 
July 25th. 

16,814, ‘Improvements in connection with current collectors for vehicles or 
muins, running on electric railways or tramways, with overhead conductors." 
P. Dawson. July th. (Complete.) 

16,818. Improvements in and relating to alternating-current electric meters 
of the induction type." ALLGEMEINE ELEKTRIZITATS Ges. (Date applied for 
under Patents Act, 1901, July 25th, 1906, being date of application in Germany.) 
July 25th. (Complcte.) 

16,819. “Improvements relating to electric starting switches and regulators." 
E. P. ALLAM. July 25th. 


16,820. ''Improvements relating to direct-current electric supply systems.“ 
J. S. Наєнко. July 25th. 


16,837. ** linprovements in and relating to pulleys for the trolley of electric 
railways, trainways and other purposes." A. М кзн. July 26th. (Complete.) 

16,870. Improvements in or relating to anodes for electrolytio purposes." 
F.GghkENFIELD.. July 26th. 

16,895. "Improvements in and relating to electric transformers." Тнк 
Вютікн Tuoxsos-HovsroN Co., Lro. (General Electric Co., United Btates.) 
July 26th. 

10,897. “Improvements in and relating to illuminating electrically letters, 
advertisements and the like." L. T. YovNe, July 26th. 

16.905. “Improved thermo-chemical generator of electricity.” P. L. 
BasskT. (Date applied for under Patents Act, 1901, July 27th, 1905, being date 
of application in France.) July 26th. (Complete.) 

16,941. “ Improvements in electrical contact-breakers of explosion engines, 
particularly for motor vehicles." W. J. CARL Hs and A. Warson. July 27th. 

16.957. Improvements in apparatus for use in starting and controlling 
clectrie motors." A. TAvLon, T. Faron and H. Scuwanz. July 97th. 

16,551. New or improved apparatus or device for electrically indicating ata 
distance whether billiurd tables or the like are engaged or disengaged ; also 
applicable for other signalling, indicating or advertising purposes," A.D. 
Rayner and L. FNASKR. July 27th. 

17,018. “Improvements iu prepayment electricity meters," H. AROR. 
July th. ( Complete.) 

17.071. "Improved signalling apparatus for electric railways.” A. PARUSEL. 
July th. 

17,077. “ Improvements relating to arc lamps." R. P. Myers. July 28th. 

17,079. “Improvements in magnetic motors or generators." Н. HitcHine. 
July 23th. 

17,080. ‘Improvements in or 
E. A. GRAHAM. July 28th, 


W. MosELEY. 


relating to telephonic transmitters. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications may be obtained of Messrs, V. P. 
Tompson & Oo., 899, High Holborn, W. O., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


ELECTRICAL Timina APPARATUS FOR Timina MoTOR-CAR8 AND FOR OTHER 
ANALOGOUS Purposks. J. M. Inglis. 12.973. June Mrd. 


ELECTRICAL STEERING or SHips. B. D. Haigh. 13,856. July 6th. 


SURFACE CONTACT ELECTRIC TRacTION Systems. К. A. Mitchell and Dolter 
Electric Traction, Ltd. 14,297. July 11th. 


MANUFACTURE OF ELKCTRICAL КкѕівтАМСЕЗ, C. Ruzicka. 14,400. July 12th. 


ALTERNATR CURRENT INDUCTION Motors. L. J. Hunt and Ше Sandycroft 
Foundry Co. 14,401. July 12th. 


сог FOR ELECTRICALLY PROPELLED VEHICLES. J. 8. Raworth. 11,690. 
uly 15th. 


PoLaRiskD El. ECTRO-MAOUxx TS. W. Drury. 17,631. August 80th. 


ELECTRIC SIGNAL INDICATOR FOR RAILWAY ENGINES. A. J. Hayter. 17.772. 
September 2nd. 


FILAMENTS FOR ELkcTRIC INCANDESCENT Lamps. British Thomson-Houston 
Co., Ltd. (General Electric Co., U.S. A.) 19,964. September Ard. 


PROCESS FOR THE ELECTROLYTIC MANUFACTURE OF MkTAL TUBES AND OTHER 
Boblks. W. Clark. F. Darmstadter, Germany.) 24,724. November 2th. 


1908. 


SINGLE-PHASE ALTERNATE CURRENT CoMMUTATOR Мотовв. V. A. Fynn. 238. 
January 8rd. (Date applied for under International Convention, April 
16th, 1905.) 

ELrcTRIC Swirciks, C. E. Hunter. 3,000. February 7th. 

ELkcrko-MaaNkTS,. F. W. Howorth. (J. W. Holman.) 6,871. March 5th. 

Luminous ELkcTRIO BELL INDICATORS AND CONTACT MAKERS POR Usk THEREWITH. 
C. Milde, A. Courtant, E. Minvielle and С. Milde, junr. 6,216, March 
Mth. (Date applied for under International Convention, March Mth, 1905.) 

PRockss ғов OBTAINING ELECTROLVTIC MkTALLIO Dk»osiT&. L. Trunkhahn 
11,498. May 16th. 
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No. 1,499. 


SOCIAL INSTITUTES FOR WORKMEN. 


THE opening of the Allen Institute," to which we devoted 
a short paragraph on p. 224 of our issue for August lOth, 
brings into prominence once again the atteinpts that are 
being made by numerous employers to improve tlie pecuniary, 
social, and intellectual position of their workmen ; and thus 
it inevitably raises the difficult question whether snch 
attempts actually do an amount of good commensurate with 
the time and money spent upon them. 

The Allen Institute 1s an enterprise of the type to which 
we are becoming accustomed, intended for the pleasure and 
profit of the hands engaged at the Queen's Engineering 
Works belonging to Messrs. W. II. Allen, Son & Co., of 
Bedford. The building contains a publie hall, reading, 
smoking, conversation and billiard rooms, rooms for other 
games, lavatories, a kitchen and the usual offices. It is 
surrounded with pleasure grounds, where large cycle sheds 
have been erected. It being situated close to the factory, a 
very useful feature has been introduced. Before entering the 
works in the morning, a man can hand his dinner to an 
attendant, and have it cooked or prepared for him ready to 
eat at midday in the room that serves for public meetings at 
night. He can also purchase tea and the like ready to drink 
—the Institute is, of course, “ teetotal "—or make it himself 
with hot water supplied free. The annual subscription 
amounts to 4s. per head, a nominal sum considering what it 
purchases. 

If we mistake not, under takings of the kind described are 
sometimes started from almost pure commercial reasors, 
sometimes from almost pure philanthropy. but very often, 
no doubt, from mixed motives. In the United States, at 
least, no hesitation is displayed by the initiators in stating 
that they confidently look forward to an indirect pecuniary 
return for the money invested, inasmuch as the facilities 
offered by such institutes for social intercourse and intel- 
lectual improvement attract to the service of the company a 
better class of labour, and one of greater staying power, 


than would otherwise be the case. Iu spite of many and 
repeated disappointments that have been experienced here 
and there, the general trend of expert opinion appears to be 
that the system is usually a successful speculation, even if, 
as follows from the nature of the experiment, а balance- 
sheet satisfactory to an accountant cannot be drawn up on 
paper. The man who steals the gun-metal taps from the 
bath-rooms would in their absence pilfer other articles 
belonging to his employer; the man who refuses to parti- 
cipate in the advantages of a co-operative kitchen, in spite 
of the lower prices, better food and attendance, on the 
ground of ** bad cooking," would grumble at anything ; so 
that the baths and kitchen simply afford the employer addi- 
tional opportunities for detecting and weeding out unde- 
sirable hands. But, regarded from this aspect, the provision 
of a workmen's institute amounts to little more than an 
indirect payment of extra wages above the market rate to 
men whose temperament qualifies them to appreciate the 
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value of the benefits thus offered them. 
plan naturally invites a comparison with what is 
known as co-partnership. The institute system of 
retained payments avoids any temptation to extravagance on 
the part of the workman which the periodical handling of 
small additional sums of money may encourage, whereas the 
co-partnership system more directly interests him in the 
success of his factory, inasmuch as the magnitude of his 
extra payments depends mainly or entirely on the dividend 
his labour is helping to earn. Only a few days ago, at the 
meeting.of the South Metropolitan Gas Co., Sir George 
Livesey stated that over £49,000 had been credited to their 
employés during the past year under the co-partnership 
system, a sum representing nearly 10 per cent. on the wages 
and salaries. He added that it was hard to say whether the 
men were saving an equal amount for the company by their 
improved working, but the directors“ believed there were 
advantages resulting "—the men being independent, and the 
company free from any danger of a strike. 

But, although the foundation and maintenance of a work- 
men's institute may well prove advantageous to an in- 
dividual or multiple employer by bringing into his shops 
labour of a superior class, and so relieving him from many 
anxieties; when the scheme is intended (as we believe 
Messrs. Allen .intend it) as a conscientious and most praise- 
worthy attempt to improve the condition of the working 
man in general, we feel less confident of its ultimate success. 
The manifold advantages offered by an institute are only 
advantages to the man who has learnt to know them as 
such, and to act according to his knowledge. A place where 
һе can read useful books and enjoy harmless recreation of an 
evening, without the concomitant of intoxicating liquor, only 
appeals to the man who goes to the public-house because 
there is no alternative open to him ; and the fact that the 
institute is usually conducted on strictly“ teetotal lines, 
with the laudable idea of diminishing drunkenness, lessens 
its attractiveness to the members of that large, but habitually 
ignored, class of working men who (like so many of their 
“ social superiors ") use their glass of beer as not abusing it. 
On the other hand, a workmen's institute, strictly non-alcoholic 
or not, does not offer the least attraction to the man who is 
а confirmed drunkard or gambler, or is merely a loafer, 
malingerer, or land-grabber — and these are the men, 
when reclamation is the object, who most require attention. 

There is yet another point. When the labour employed 
by a firm is mainly or entirely masculine, the institute must 
be so arranged as mainly or entirely to cater for the male 
sex, and, therefore, it exhibits a very grave defect from the 
philanthropic standpoint. To a large extent the adult, if 
not also the adolescent, male is already a crystallised pro- 
duct of his early environment, and as such will either improve 
himself in the absence of encouragement, or refuse to do so 
in its presence. If we desire to ameliorate the physical and 
intellectual conditions of the working man, we must, there- 
fore, lay our plans so as to attract his wife and children; 
teaching the wife how properly to fulfil the duties which 
nature has cast upon her as a mother and nurse, securing 
the babies from the pernicious influence of extreme penury 
and ignorance of hygiene, guarding them during their most 
receptive age against the evil example of dissolute home life, 
and stiH watching over them while they are at school lest 
the lessons inculcated in the daytime are unlearnt at night. 
This may yield no immediate results of a visible kind in the 
factory. for the beneficiaries belong to the next generation ; 
but the bread so cast upon the waters will assuredly be 
found after many days. 


Hence the 


Охе result of a Royal Commission or 
The Educational parliamentary Committee is a quantity of 


5355 spade-work. Some say that there is not 
Literature. often any other, so perhaps the price of 


the visible results is in excess of its real 
market value. By spade-work we mean the delving and 
turning over of the mass of information, upon which the 
Commissioners or the committeemen have been fed, 
with the objcet of discovering something useful in 
the way of a general conclusion or a combination of 


statistics. (We are too polite to suggest that there is an 
apter metaphor than ours which might have been used.) 
Every worker attacks the ground from his point of view 
and is concerned only to find certain things. Some look 
only for rocks to hurl at their neighbours, others are more 
charitably inclined, a few even being altruistic, desiring 
nothing but the good of mankind. | 

In any event, these Governmental inquiries bring grist {о 
the mill of the journalist, who deserves all he gets if he does 
his work conscientiously, digging over all the minutes of 
evidence, of which the mere reading, without troubling about 
the meaning, is such a weariness to the spirit that not many 
attempt it once, and few cultivate it as a habit. M 

Undoubtedly there are few better practical text-books 
than these volumes of evidence, so long as the student is 
well enough grounded to appreciate the true value of every 
part, and that involves qualities which аге not too 
common. 

The London Traffic Commission and the Power Bills 
Committee are cases much to the point, for from them has 
emanated or will come an enormous quantity of information 
which cannot fail to interest and instruct large bodies of 
men. 

If it were possible to edit the volumes, so that an immense 
amount of verbiage, of iteration, and of nonsense were 
omitted, and the salient facts, the really important statistics, 
and the maps and diagrams were arranged as they would be 
in a volume by a private individual, not only would. there be 
a greater sale for the re-incarnated blue-booke, but their 
educative value would be enhanced in an enormous degree ; 
and, after all, it is the true function of any Government 
publication to inform not only members of Parliament but 
the whole of the people whom they represent. 

We do not overlook the reports which are the sequels of 
these inquiries. In them the Commissioners give opinions 
and recommendations which are based on the evidence 
before them, and the invariably high standing and open- 
mindedness of the signatories render the reports as valuable 
for their immediate purposes ав it is possible for them to be: 
but there are numbers of men to whom they serve merely as 
hors dite to a dinner, and our anxiety is to see that the 
meal shall be neither stodgy nor indigestible, neither repellent 
nor dangerous. 

Perhaps a small but specialised editing committee might 
be attached to every commission if it were thought 
undesirable that the secretary should have such a respon- 
sibility thrown upon him alone, for the office of editor must 
include that of censor, or, shall we say, diecriminator. 

That which we wish might be done by private enterprise, 
but probably the best results would accrue to governmental 
publication. 


Wuar are the rights of the licensee or 
purchaser of a patent? А licence ів а 
permission granted by the patentee to 
some other person or peraons to use or deal with the patented 
invention, or part of it, generally or in some particular 
manner, either throughout the whole or part of the territory 
covered by the patent, which without such permission would 
be contrary to the terms of the patent. In effect it is a 
limited exemption from liability in respect of infringement. 
The mere sale of a patented article, however, implies a 
licence to the purchaser to do certain things in respect of it. 
In a recent case Mr. Justice Buckley thus declared the law: 
If a patentee sells the patented article and the purchaser uses 
it, he does not infringe, because the law implies a licence by 
the patentee to the purchaser to sell or deal with the article 
as he pleases, unless at the time of the purchase the patentee 
imposed a condition. He also declared the rights of a pur- 
chaser from a licensee. If a purchaser buys from a licensee 
to whose licence the patentee has attached conditions, nothing 
turns (so far as licence is distinguished from estoppel is 
concerned) on the question whether the purchaser knew of 
the conditions or not. If a person innocently uses a patented 
invention, not knowing that there is a jatcnt, he is none 
the less an infringer; and if he buys from a licensee, not 
knowing that there are limits to the licence, he is equally an 


A Point of 
Patent Law. 
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infringer. In this case, however, the patentee may be 
estopped from suing in certain circumstances, as, for instance, 
if he has acted in such a way as to lead the purchaser to 
suppose that the licence із not limited. In the 
case under notice the plaintiffs had granted a licence 
to sell a manufactured article to a certain society. 
The society sold to a firm who sold it to the defendant. 
The plaintiffs alleged that the implied licence in respect of 
the article in question contained a term which provided that 
the society, the licensee, should not sell to dealers, and that 
the defendant was a dealer. Both the plaintiffs and the 
Bociety sold the goods with a label to the effect that they 
were not to be resold except in the original tins. Mr. 
Justice Buckley said that this label meant, 
by implication, that purchasers of the dye were 
licensed to resell it in the unopened original package, 
and that persons who were purchasers of the 
unopened original package were licensed to use the dye 
contained therein, and that such sales or uses were not 
infringements. From the course of business he held that 
the implied licence was subject to no other restrictions or 
conditions. He gave judgment for the defendant. This 
case illastrates the importance of a patentee who is granting 
a licence making the scope and extent of that licence abso- 
Intely clear. 


THE report of the Chief Inspector of 


898 Factories and Workshops is of interest 
in 1905, from many points of view; we, however, 


can only deal with it from the elec- 
trical engineering standpoint, and elsewhere in this issue we 
give a résumé of the very able and broad-minded report of 
Mr. G. Scott Ram, H.M. Electrical Inspector, which is 
embodied in the Blue-book. From various other sections 
of the latter we cull à number of facts and statements which, 
though bearing on widely separated matters, are all related 
to electrical work. | 

Thus we learn that of 519 fires in factories in the 
County of London during 1905, only 9 were due to defective 
electrical circuits. The comparative immunity from accident 
in works supplied with energy by electric power com- 
panies receives favourable comment, while the increased risk 
of poisoning by carbon monoxide, which is present not only 
in blast furnace and producer gas, but nowadays also very 
often in illuminating gas, and the difficulty of making 
workmen realise its extremely dangerous properties, are noted. 
The total number of electrical accidents in 1905 was 186, 
of which six were fatal, an increase of 20 per cent., and 180 
non-fatal, an increase of 35:3 per cent. 

The use of mercury in the construction of electrolytic 
meters has introdaced the risk of mercurial poisoning ; 17 
cases were reported in 1905, but none of a serious nature. 
By far the most serious risk of poisoning occurs, however, 
in connection with the manufacture of accumulators ; and it 
is pleasing to record that in this respect a vast improve- 
ment has been effected during recent years. The present 
rules prescribed for the prevention of poisoning are appre- 
ciated by the employers and workmen ; the former are more 

1 ing in enforcing them, and the latter more careful 
in their observance, though the dirty and careless habita of 
some of the employés continue to cause trouble. Nine new 
works were brought under the special regulations during 
1905, making a total of 29 at the end of the year; 27 
cases of plambism were reported, but only one was fatal. 


Dr. Hugh Hughes, surgeon to a large factory in the north, 


has furnished an interesting report on the years 1897 to 


1905, showing that the great majority of cases occur 


amongst mixers and pasters. The cases at this factory were 
rednced from 24 in 1901 to 1 in 1905. Some cases occur 
to men working away from the factory. А special patent 
soap, which precipitates the lead in the form of lead sulphide, 
has been found of value, and the men are provided with hot 
baths, milk and Epsom salts. 

On the whole, there appears to be no reason to be dis- 
satisfied with the state of the industry as indicated by these 
reports ; electrical accidents form but a minute proportion 
of the 100,000 odd in all trades, and diseases due to elec- 
trical industries are almost non-existent. 


THE BRITISH ASSOCIATION. 


Chemical and Electrical Changes induced by Ultra-violet 
Light. 


By Sir WILLIAM Ramsay, K. C. B., and J. Е. SPENCER, M. Sc., Ph.D. 
( Section A, Abstract.) 


1. Ілант from an iron arc, falling on earth-connected plates of 
elements, placed at an angle of 45° to the cap of an electroscope 
discharges the electroscope. Even when an aluminium box earthed, 
the top closed with a gold or silver leaf so as to surround the plate 
of the electroscope completely, was interposed, discharge still 
occurred ; but it became very slight when a thin aluminium leaf 
was substituted for the gold or silver. Discharge occurred when 
the electroscope was charged positively, but not negatively. The 
charge was approximately 800 volts. 

2. A8 the iron arc proved unsteady, a Cooper-Hewitt uviol-glass 
mercury lamp was substituted. The illumination was insuflicient 
to cause discharge through gold or silver leaf, but took place when 
the plate of the electroscope was exposed to the reflections. The 
rate of discharge caused by plates of 40 elements, metals and non- 
metals, was in the order of their position in the clectric series, gold, 
iron, and manganese being notable exceptions. No discharge took 
place if the electroscope were negatively charged. 

3. The rate of discharge was greatly increased, and this order 
was practically the same, when the plates formed part of the electro- 
scope; in this case, however, it was necessary to charge the electro- 
scope negatively, and again to 800 volts. 

4. The sulphides of a number of the metals in the form of plates 
also caused discharge, but at a much slower rate ; some iodides were 
also measured and found to cause discharge. The order, however, 
is auite distinct from tbat of the elements. 

5. The plates gave a more rapid discharge with a fresh surface: 
they "tired," however, and the rate of falling off presented some 
peculiarities. For dyad metals the curve presents two obvious 
“ breaks," and two places of constant rate of “tiring”; for tetrad 
metals, four such stages were observed. 

6. A unifluid cell, containing two identical plates of copper 
cadmium, or gold, gives a small change of potential when one plate 
is illuminated Ly ultra-violet or sunlight in a tube of uviol-glass, 
the other plate being kept in the dark. That chemical action had 
occurred was obvious on examining the exposed plate. : 

All these phenomena are brought into line on the hypothesis that 
elements and compounds when illuminated discharge corpuscles. 


Magnetic Survey of South Africa. 


THE Preliminary Report of the Committee appointed by Section A to 
continue the magnetic survey of South Africa commenced by Profs. 
Beattieand Morrison, shows that observations were taken at 22 stations 
in the Transkei, and at three stations in Bechuanaland. The observa- 
tions at one of the Bechuanaland stations, viz., Mafeking, extended 
over four days, and the results furnished important information on 
the secular variation of the elements at this place. The other 24 
stations were occupied for the first time. . 

The various astronomical and magnetic reductions have been 
carried out twice, and the results have been reduced to the epoch 
July Ist, 1903. Maps have been prepared showing the isomagnetics 
in the Transkei, and the magnetic anomalies for that region are 
being calculated. 


Discussion on Mr. G. Gerald Stoney's Paper on ** Recent 
Developments of the Steam Turbine,” &c. 


(Section G, Tuesday, August 7th.) 


Dr. J. A. Ew1na (chairman) said it was truly a remarkable record 
of the manner in which the steam turbine had now achieved suc- 
cess. Short of Mr. Parsons himself, there was no one who had a 
better title to tell them of that success than Mr. Stoney. The 
steam turbine was, as everybody knew, the fruit of the mechanical 
genius of the Hon. Charles Parsons—he used the word genius with 
a full sense of the care which should be exercised in the use of that 
word, for the quality was а rare one. Throughout his great work, 
almost from the beginning, if not from the very beginning of it, 
Mr. Parsons had had the assistance of Mr. Stoney as his right-hand 
man. It was just 15 years ago that he (Dr. Ewing) was invited by 
members of the Cambridge Corporation to make trials of what was 
then the newest form of prime mover—the steam turbine. A sug- 
gestion had been made that it should be adopted for the electric 
lighting of Cambridge, and the gentleman who consulted him was 
very strongly opposed to the introduction of such an untried 
novelty, so he was sent to make trials of a turbine at the works of 
Messrs. Parsons with the expectation that be would give a con- 
demnation of what they thought was а foolish tov. He went with 
an open mind. Mr. Parsons put every possible facility for carry- 
ing out the tests at his disposal, including the services of Mr. 
Stoney, and ke (the speaker) turned out to be a modern Balaam, 
for instead of cursing he came back altogether blessing the turbine. 
In 1897 Mr. Parsons invited him to go to Newcastle again in order 
to make some trials of his Turbinia. With his characteristic modesty 
Mr. Parsons did not say much about it beforehand, and he would 
never forget the sensation of surprise when he first of all turned on 
his full power and gave him a taste of the Turbinia's speed. It 
was a far cry from the T'urbinia of those days to the turbines of 
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70,000 н.р. now being put into the great new Cunarders ; there was 
no other form of steam engine that could be made of sufficient size. 
The steam turbine had undoubtedly arrived, and it was the engine 
of the future, the reciprocating engine being—for most purposes at 
least—doomed. Mr. Stoney and Mr. Parsons had still to show 
them how to make the turbine an internal combustion engine. 

Mr. Ковквт HAMMOND also expressed enthusiastic admiration 
of Messrs. Parsons and Stoney’s work. For years they had a 
difficult task, but they stood to it manfully, and had now achieved 
that great success. Their hopefulness was unbounded, for although 
it was by no means settled who should carry out the great power 
scheme for London, they had already made up their minds that the 
turbine was to be adopted, and that the order was going to them. 
That enthusiastic certainty had brought them a great deal of their 
success. He (Mr. Hammond) might have something to do with 
that supply, and in their last year's scheme they suggested the use 
of turbines of 10,000 kw. He was suggesting also the same size 
and type of plant in the Raud scheme. He thought that many of 
them had delayed the adoption of the turbine in their work from 
fear that possibly the blades would diminish in size—would be 
worn away by the action of the steam—and that gradually the 
turbine which started upon its career with the very high efficiencies 
named in Mr. Stoney's paper would become less and less efficient 
year by year. He thought it would be useful if Mr. Stoney could 
give them a few words on the retention by the turbine of its initial 
efficiency after some years’ work. 

Mr, HawksLEy wanted to know whether Mr. Parsons could 
adapt the turbine to the use of motor-cars, and lessen their noise 
thereby. He understood that Mr. Parsons was considering the 
matter, but had not been able to see his way to do it, owing to the 
great reduction of speed required. 

Mr. MAccaLL asked а few questions of the author which had 
application to some of the early turbines which were installed at 
Woolwich Arsenal. In regard to the effect of clearance on 
efficiency, when turbines were sent out first of all they had small 
clearance and good efficiency; but after they had been running а 
short time, owing to wear, the clearance was increased, or had to 
be, to prevent the danger of blades being bent. From the 
tests they had made at Woolwich, the efficiency fell off very 
considerably. The efficiency at low load fell off faster than with 
the reciprocating engine. That was a point of importance with a 
varying load, as in an electric lighting station. 

Another speaker asked whether the turbine could be used for 
locomotives, mill engines, &c., where greater starting torque was 
required. | 

Mr. STONEY, in reply, said that the problem of the gas turbine 
was exceedingly difficult. They wanted a material that would 
stand bright white heat and a velocity of about 5,000 ft. a second. 
It was possible to make a gas turbine—he had made a model 
himself—but the consumption of gas was guarantced to be 
not less than 10,000 cb. ft. per н. рР.-һошт. It was out of 
the range of practical politics, and at present he could 
hold out no hope. In regard to  motor-cars, he thought 
the vibration and noise were due largely to their using petrol 
engines. Steam cars were very silent, but if they had a tur- 
bine they would have the same trouble with the boiler, besides 
that of the variation of speed and other things which he was afraid 
made the turbine almost as impossible for motor-cars as the gas 
turbine in the present state of knowledge. There was no cutting 
of the blades by the steam so long as the velocity was kept low. 
When they got to high velocities, as in the De Laval turbine, they 
got cutting of the blades by steam, but in the Parsons type 
there was none as & rule, and the economy did not go down. 
In certain cases they had sent out machines with too fine clearances, 
and as a consequence these had increased, but he had examined 
machines where the wear of the blades had been practically 
negligible. They bad recently introduced very important modifica- 
tions of the blades, so that small increases of clearance did not 
perceptibly decrease economy. The turbine could take very large 
overloads with very small reduction in economy. He was afraid 
that the application of the turbine, as it at present stood, to the 
locomotive and to mill work was very difficult. 
posed & locomotive with electric gearing, and it was possible 
that it might be tried again with the steam turbine, but the whole 
thing was not in the market yet. In reply to Col. Crompton, the 
author gave a few figures concerning the efficiency of turbine blowing 
engines. 


Experiments Illustrating the Balancing of Engines. 
Ву Pror. W. E. Daey, M.A., B.Sc. 


Tuis was а lecture illustrated by experiments and lantern slides,’ 
and was delivered on Tuesday, August 7th, before Section G. 

The movement of a piston was likened to the movement df a 
mars supported by a spring, and it was shown that its exact 
motion could be expressed in a Fourier series, the first and most 
important term of which corresponded exactly with the motion 
of the spring. The other terms corresponded to the spring when 
moving twice, three times, four times, &c., as fast, and supporting 
different weights, 

Lantern slides were then shown, giving the actual values of the 
forces in the case of an engine of about 1,000 н.р.; it was pointed 
out that these forces could never be eliminated, and therefore 
they produced, or tended to produce, oscillation on the frame of the 
engine. These oscillations could be prevented by arranging other 
masses on the framework, so that the forces required to accelerate 
them formed, with the forces corresponding to the reciprocating 
masses, a system of forces in equilibrium. The larger problem, 


Heilmann pro- . 


however, was so to arrange the actual working parts of the engine or 
machine thatthe reactions on the frame due to their several accelera- 
tions formed a system of forces in equilibrium amongst themselves. 
An experiment was shown to illustrate tbe action of these forcea 
on the frame in the case of a model with a single line of parts. 
The model consisted of two cranks connected by a system of three 
equal spur wheels which enabled the cranks to be put at any angle 
with one another. When the cranks were together, an arrangement 
sometimes adopted in gas engine design, the vibration was extreme. 
When they were put at 180^, the vibration was nil at all speeds, 
notwithstanding the fact that the connecting rods were made as 
short as possible relatively to the cranks. 

When the masses were in different planes they gave rise to 
centrifugal couples and introduced a second condition in balancing, 
this condition being that not only must the forces be in equilibrium 
amongst themselves, but the couples acting on tbe frame must also 
be in equilibrium amongst themselves. This was illustrated by a 
model which, supported on a pair of rollers, was first driven 
unbalanced and the oscillations exhibited. The reciprocating 
parts were then completely balanced by the addition of reciprocat- 
ing masses, as in current locomotive practice, and at moderate speeds 
all trace of vibration disappeared. But as the speed increased the 
part of the balance weight used to balance the reciprocating masses, 
being unbalanced in the vertical plane, gave rise to a force suff- 
ciently great tolift the model bodily off the rollers, showing, there- 
fore, the necessity of the compromise which is usually adopted 
on English railways of balancing two-thirds only of the reciprocat- 
ing parts. 

It was then pointed out and illustrated by the use of a four- 
crank model that with the four-cylinder engine it was possible so 
to arrange the cranks and the masses of the pistons, that balancing 
in the horizontal direction could be carried out completely, 
without at the same time introducing any unbalanced forces 
vertically. | M 

The question of balancing large marine engines was illustrated 
by means of a model hanging from springs. It was shown by a 
series of experiments how sensitive the balance was, especially to 
the variation of the angles between the cranks. The model was 
balanced so that it ran quite quietly upon the suspending springs. 
An alteration in the angle between the middle pair of cranks of 
10° caused violent oscillation to be set up. The addition of a small 
mass to one of the lines of parts also caused the model to oscillate 
violently. | 

It was shown that at least five cranks were necessary to complete 
the balance of an engine of the ordinary type, so far as the first 
two terms of the Fourier serics were concerned, and that a very 
good balance could be obtained with four cranks, but that with 
fewer than four cranks complete balance was impracticable with 
engines arranged in the ordinary way. | 4 * 


DISCUSSION. 


Cor. CROMPTON said he had recently been called in as expert on 
behalf of St. Pancras Borough authority, which had been threatened 
with an injunction because of vibration said to be caused by its elec- 
trical machinery. That machinery, when first put down a few years 
ago, was an undoubted nuisance to the neighbourhood, and caused a 
whole line of houses to be vacated. Prof. Dalby was called in, and 
he succeeded in balancing the machinery in a marvellously effective 
manner. In spite of that, the inhabitants on the other side of the 
street were anxious to obtain a sum of money by the sale of their 
houses above value, and the result was that they attempted to black- 
mail the Borough Council by starting a second action. He (Col. 
Crompton) was called in to certify whether Prof. Dalby's efforts bad 
been perfectly successful or the reverse. He had been in the former 
action on the other side, viz., that of those inconvenienced by the 
vibration. The first moment that he went into the lighting station 
he saw the enormous difference that had taken place. It was 
impossible to detect at any of the points where vibration had 
existed previously, any motion of any part of the building. He made 
observations at various distances radiating from the generating 
station, and he gradually increased the delicacy of his apparatus, 
until he was able to detect vibrations of such & character that he at 
first thought them to be set up by the engines which Prof. Dalby had 
treated. He had the means of stopping the whole machinery at 
certain times, and eventually he was able to find that the cause 
of the trouble was some deep-well pumps in the immediate 
neighbourhood. 'They triumphantly won the action with costs in 
their favour—a most rare thing in a саве of that kind. It was the 
most triumphant case of successful balancing that he had known. 
When a matter of that kind had been so thoroughly thought out, 
they got results which warranted all the trouble and care expended 
on them. | 

Dr. J. A. EwiNG, the chairman, in thanking Prof. Dalby, said: 
“I wish the L.C.C. had engaged Prof. Dalby's services before they 
put their big generating station down about half a mile from the 
Royal Observatory. That isa matter which I am just now investi- 
gating, and on that account it would not be proper to say more 
about it than to express one'ssorrow that Prof. Dalby's services 
were not called in at an earlier period." (A voice: Too late !“) 


Evening Lectures. 


ProF. Sitvanus P. THOMSON, F. R. S., delivered the evening lecture 
to artisans, taking as his subject The Manufacture of Light.” 

An evening lecture was delivered to the Association members by 
Dr. A. D. WALLER on The Electrical Signs of Life and their 
Abolition by Chloroform,” many diagrams and lantern slides being 
displayed to illustrate his remarks. | 
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Experiments for Improving the Construction of Practical 
Standards for Electrical Measurements.—Report of 
the Committee. 

(Section A.) 


Ім the last report reference was made to a conference of repre- 
sentatives of standardising laboratories which had been invited to 
meet in Berlin as а preliminary to the more formal Conference on 
Electric Unite suggested at St. Louis. 

The question of this preliminary Conference was brought before 
the Committee at a meeting on October 19th, 1905, and attention 
was called to the importance of Clause 2 of the provisional pro- 
gramme, viz.:—'' Shall the three units, the ohm, ampere and volt, 
be defined independently, or shall only two be defined, and, if so, 
which?" And it was d unanimously that two units should be 
defined independently, and that these two should be the unit of 
resistance and the unit of current. The secretary was instructed to 
report this to the Conference at Berlin. 

This Conference took place in October last at the Reichsanstalt 
in Charlottenburg, and was attended by representatives from 
America, Austria, Belgium, England, France and Germany. 

Agenda prepared with great care by the President of the 
Reichsanstalt were very carefully discussed, and, as a result, the 
Conference expressed the wish that an International Convention 
should be summoned in order to arrive at agreement in the electric 
standards which are in use in the different countries. 

The following resolution was further adopted :—''In view of the 
fact that the laws of the different countries in relation to elec- 
trical units are not in complete agreement, the Conference holds 
it desirable that an officia] conference should be summoned in 
the course of a year with the object of bringing about this agree- 
ment." 

The Conference further expressed the opinion :— 

1. That the information before it is not sufficient to enable it to 
propose any alteration in the formerly accepted value for the 


ampere. 

2. That the information before it is not sufficient to enable it to 
law down exact directions in respect to the silver voltameter and the 
standard cell. 

3. That if a proposal for a change in the accepted value of the 
ampere is to be brought from any source before a formal congress 
to be held later, an agreement in writing on the point should be 
come to previously between the parties interested. If differences 
of opinion in the matter cannot be removed, a new preliminary 
conference should be held. 

The same procedure should be observed in regard to the speci- 
fication for the silver voltameter and the standard cell, in the 
event of such specifications being submitted to a formal conference 
from any quarter. 

The following formal decisions were agreed to :— 

1. That only two electrical units shall be chosen as fundamental 
unita. 

2. The international ohm, defined by the resistance of a column 
of mercury, and the international ampere, defined by the deposition 
of silver, are to be taken as the fundamental electrical units. 

S. The international volt is that electrumotive force which pro- 
duces an electric current of one international ampere in a con- 
ductor whose resistance is one international ohm. 

4. Tbe Weston cadmium cell shall be adopted as the standard 


Recommendations were also made as to realising the ohm, and 
вое particulars as to the cadmium cell were agreed upon. 

‘These results were laid before the Board of Trade, and a Depart- 
mental Committee, of which the secretary was a member, drew up 
a report recommending that an official conference should be invited 
to meet in London, and it is understood that negotiations are now 
on foot with view to summoning such a conference. 

This conference has already commenced work. бее ELEC. REV., 
July 6th, p. 16.—E»ps.] 

During the year the work ifi connection with the absolute ampere 
balance has been in progress, and is practically complete. Under 
the supervision of Prof. Ayrton and Mr. Mather a large number of 
determinations have been made, and are most satisfactory. Detailed 

i are reserved until the work is complete; but there is 
little doubt that the balance is a most excellent absolute instrument, 
and that the probable error of a determination of current by means 
of it is only a few in 100,000. 

The investigation of the silver voltameter has been extended 
beyond the limite originally thought to be necessary. The results 
so far obtained are very valuable, and appear to indicate that a 
satisfactory form of silver, voltameter is realisable. It is hoped 
that the publication of the results will take place at the same time 
as those of the ampere balance. 

An appendix by Mr. F. E. Smith describes the methods of com- 
paring resistances in use at the National Physical Laboratory, and 
discusses the sources of error and the accuracy attainable. 


The Electrical Discharge in Air and its Commercial 
Application. 
By Зірикү LEETHAM and WILLIAM CRAMP. 
(Section B, Abstract.) 


&rxcg 1904 the authors have been engaged in developing an appa- 
ratus for the production of a peculiarly active gas for bleaching and 
sterilizing purposes, discovered by Mr. Sidney Leetham in 1903, 
aad now much used for flour-bleaching purposes. This work has 
led to & number of investigations on the electrical discharge, and of 
ite effecta on air, the results of which are given in the paper. 


The Apparatus.—Consists essentially of an alternator, transformer, 
ozoniser and spark-box, the two latter being in series on the high 
tension side of the transformer. A current of air is caused to pass 
through these while they are excited, the general result being an 
extremely active modification of the air supplied. 

The authors find that— 

(a) All the types of electric discharge bebave similarly, and need 
similar means for rendering them steady. 

(4) With a properly arranged circuit, any desired type of dis- 
charge may be obtained, and, by proper regulation, may be gradually 
caused to pass to any other type. 

(c) The number and distance apart of discharge points, shape of 
the points, the air velocity, and the frequency, all affect the discharge 
produced. 

(d) So long as the air resistance is very high, the chief modifica- 
tion in the air is the production of ozonc; but with the gradual 
breakdown of the air resistance, oxides of nitrogen are yielded, 


,though this change does not appearto depend upon the temperature 


of the apparatus as might bave been expected. 

(e) The gas yielded is always in a state of ionisation, but the 
higher the air resistance, the less marked is this ionisation. 

(7) Contrary to the statement of many authorities, ozone and 
oxides of nitrogen are found to exist side by side without mutual 
destruction. 

(g) The bleaching action of the gas appears to be due to oxida- 
tion. 

(h) Flour, treated by the gas, is found, for some unexplained 
reason, to absorb'more water than similar flour untreated. 


A Glass of Low Resistivity. 
By CHARLES E. S. PHILLIPS. 
(Section A, Abstract.) 


A GLASS which conducts electricity comparatively well may be 
obtained by fusing together sodium silicate and borax in the 
following proportions, viz.:—Sodium silicate, 32 parts; calcined 
borax, 8 parts. 

If to this mixture 1:25 parts of Powell's flint glass be added, 
greater stability results, and the surface is improved without any 
serious loss of conductivity. 

A glass suitable for the cases or windows of electrostatic instru- 
ments may thus be produced, capable of being cast into plates, but 
on account of its low fusion point, not otherwise very workable. 
It may, of course, be readily drawn into rods or fibres, and takes a 
fine polish. The density of the glass is 2:490, and it is somewhat 
harder than the ordinary soda glass of commerce. 

With regard to other physical properties, it shows no fluorescence 
under cathode radiation, is very transparent to X-rays and opaque 
to ultra-violet light. Its electrical conductivity is about 500 times 
that of the most conducting glass so far made. The specific resist- 
ance of an average sample is of the order 10" ohms at 20? C., which, 
although high in itself, is exceedingly low for glass. When 
powdered and fused on to clean copper, it adheres well without 
cracking. The change of resistivity with heat (which is very 
marked) is being examined. 


The Advent of Single-phase Electric Traction. 
By C. F. JENKIN. 
(Paper read before Section G on August 6th.) 


IT is often claimed by railway engineers that electricity caunot 
haul their trains as cheaply as steam, and that therefore steam is 
better, and will not be replaced. Let us allow that the assumption 
as to cost is true for the moment—is the deduction correct? It is 
generally true that engineering problems reduce themselves ulti- 
mately to questions of cost, and. unless a process or undertaking 
will pay, it is no use to advocate its introduction. But there are 
many ways of paying besides the direct one, and it would probably 
be as easy to show a record of increasing costs in the history of the 
world’s progress as to point to the record of reduced costs. To 
take two instances closely connected with our subject. Is railway 
carriage cheaper than canal carriage, which it replaced? Or, 
again, is incandescent electric lighting cheaperthan gas? Іп such 
cases the public is willing to pay higher for the euperior service, 
though it may not always be easy to define in what the superiority 
consists. It sometimes appears to be bardly more than a matter 
of fashion, but there are usually subsidiary advantages which 
account for the change, though these may not be easy to value in 
money. There are other cases where more expensive accommoda- 
tion is provided to meet competition, though the public will pay 
no more for the better service ; for example, the luxurious modern 
railway carriages. 

Fortunately, electric traction is not one of these sources of 
expense which the railways are driven into adopting, though they 
do not increase their profits, nor will its adoption depend merely on 
fashion. | | 

Why, then, is the new power so surely coming? Because it will 
increase the earning capacity of the line. This has been the 
experience with tramways from the beginning, and in more recent 
times with railways. | | 

The following examples will illustrate the. usual results of elec- 
trification. In 1901 the trams on the west side of London were 
electrified, and in fhree years, while the mileage was increased four- 
fold, the traffic increased 74 fold. 

The Manhattan line in New York was electrified the same усаг. . 
In the first усаг after electrification the traffic increased 50 per 
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cent., and the costs of working fell from 55°79 per cent. to 41:2 per 
cent. of the gross receipts. 

The Milan-Gallarate-Varese line was also electritied in 1901, and 
in three years the number of passengers carried increased 170 
per cent. | 

On the North-Eastern Railway, at Newcastle, the traffic on the 
electric lines has increased 25 per cent., and the receipts have gone 
up from £129,000 to £151,000, while the costs have only risen from 
£42,761 to £47,779. 

With these facts before us it is obvious that electricity cannot be 
condemned merely on the question of cost of power. 

I have so far assumed that the cost of electric power is actually 
greater than that of steam power. This may sometimes be the case 
in England, where the electric power has to be generated by steam ; 
but there are also many cases where the reverse will be true. 

As an example of low costs of working, the figures published by 

Cserhati for the Valtellina line may be given. This line, which is 
67 miles long, has been worked electrically since 1902. The costs 
for the first year after the line was taken over by the State were 
0:0274d. per ton mile. This very low figure is accounted for by 
the fact that the power is generated by water, but if for the actual 
cost of power which is included in the above figure we substitute 
jd. per unit—quite a possible figure for a large steam plant—the 
cost would only be 0:0336d. per ton mile. The actual cost of a 
similar line in the neighbourhood worked by steam was 0:067d. per 
ton mile, or just double the latter figure. 
. Numerous attempts have been made to arrive at a general com- 
parison between the costs of electricity and steam, but these are all 
unsatisfactory and misleading, since the results depend almost 
entirely on the assumption made with regard to the nature of the 
service to be provided, the most economical conditicns for steam 
being widely different from those for electricity. In almost all 
cases when electric working is introduced, the service is altered so 
that no simple basis remains for a comparison of cost. I do not, 
therefore, purpore to base any part of my argument on a possible 
direct savirg in the cost of power. What then are the special 
merits of electricity, and how does electric working increase the 
earning capacity of the line? 

The advantages of electrification may conveniently be classified 
under three heads, though there is no hard and fast line between 
them :— 

1. Improvements affecting the comfort of the passengers. 

2. Improvements relating to the train service. 

3. Improvements relating to the working and capacity of the 
line. 

Under the first two headings we may consider the advantages to 
the passengers, and under the third the advantages to the rail- 
way company. 

1. The improvements affecting their comfort which passengers 
obtain from electrification are: purer air, less dirt, more light and 
warmth, and better lighting of suburban stations. It is not 
necessary to enlarge on the attraction of these. 

2. The improvements in the train service which the passengers 
obtain are: faster trains and a more frequent service, and several 
others depending on modified methods of working the traffic, which 
will be referred to later. The attraction of fast trains need not be 
insisted on, and the importance of the frequency of the service is 
quite as great. In all the cases I have quoted the conversion to 
electric working has been accompanied by a great increase in the 
frequency of the service. On the North-Eastern Railway, for 
instance, the number of trains was doubled; on the Milan line the 
car-mileage was increased 23 times the first year; on a line 
between Hartford and New Britain the traffic trebled in four 
months after electrification, the number of trains having increased 
four times. There can be no doubt that the success of electric 
trams is largely due to the frequency of the service, and the more 
nearly the railway service on suburban lines can approach this the 
more popular it willbe. Thus electrification provides the public 
with a faster, more frequent, and more comfortable service of 
trains. 

3. "Turning now to the railway companies' point of view, let us 
consider how electrification affects the working and capacity of the 
line. 

The higher speed and more frequent service which are possible 
on electric lines are due to the rapid acceleration which can be 
attained, and the saving in ehunting at the termini possible with 
self-propelled trains. The decrease of time lost in stopping and 
starting at stations enables the trains to be epaced closer together; 
and this, combined with the higher average speed, may increase 
the carrying capacity of the line between 50 and 100 per cent. 
That electrification is the only way in which the carrying capacity 
of the suburban lines can be increased is pointed out in the report 
of the Royal Commission on London Traffic. On the Lancashire 
and Yorkshire line from Liverpool to Soufhport the number of 
trains was increased from 36 to 65 per day in each direction, con- 
cerning which the chairman stated that it ' would have been 
absolutely impossible under the old conditions." The effect of this 
increased carrying capacity on the earning power of the line need 
hardly be pointed out. As the chairman of the North-Eastern 
Railway said:—' By running smaller trains, and more of them, 
they were able to serve the public better and make better profit 
themselves." 

On main lines electrification will enable the railway companies 
to provide express trains running at much higher speeds than the 
present ones, and also to give a more frequent service, and to do 
more in the direction of through carriages. These advantages are 
due to the unlimited supply of power available at the train, 
and to the sub-division of the power along the train, which 
does away with the heavy concentrated load of the locomotive, a 
serious difficulty on light roads and weak bridges. The number of 


motors is proportional to the length of the train, and the speed is 
independent of the fireman's ability to keep steam and of the state 
of the weather. 

The important trials at Zossen have shown what can be done in 
the direction of very high speeds. In England we are fortunate in 
already possessing lines sufficiently well built to enable trains of 
suitable design to run at much higher speeds than the present 
steam trains. Many of our main lines could carry trains running 
at an average speed of 80 miles an hour instead of something under 
60 miles per hour; indeed, it is probable tbat higher speeds stil! 
could be used with perfect safety, and that the speed of our express 
trains could be increased 50 per cent. Such speeds would, of 
course, fall far short of those attained at Zossen, which reached 124 
miles per hour; bot they would be a very great increase on any- 
thiug we have at present. Moreover, it would be easier to run a 
frequent service of small trains at this high speed than to run an 
occasional longer train; tbus we should have the ideal condition 
from the travellers' point of view. 

The advantages of the multiple-unit composition of the trains 
аге many. In the first place, the saving of shunting at the termini 
is of immense importance ; it affects both the size of the station 
and the cost and speed of working the trains. In the next place, it 
enables remarshalling of trains at junctions and the handling of 
through carriages to be very much simplified and quickened. 
Finally, it enables the size of the trains to be frequently varied, so 
as to correspond to the requirements, thus saving empty car- 
mileage. The working time-table of the North-Eastern Railway 
bears interesting testimony to the advantage which can be taken in 
practice of this power of altering the composition of the trains. 

Subsidiary advantages of electrification depend on the supply of 
power all along the line. This may be usefully applied to working 
the signals, fog-signals, switches, turn-tables, pumps, capstans, lifts, 
&c. Electricity is already employed in this country for working 
signals to a considerable extent, and its use would certainly be 
much extended if a supply of current were available all along the 
line. The electrical cperation of points is also already introduced 
into England; it has been widely шеа on the Continent for many 
years. Messrs. Siemens, Schuckert Werke have already installed 
complete gear for controlling over 3,000 points operated by motors. 
It would lead too fur to go into the advantages of this system here, 
but there can be little doubt that it will be widely adopted 
wherever power is available at all the signal-boxes. With electric 
power available, it seems probable that improved methods of fog- 
signalling will be devised. The usefulness of electricity for 
working capstans, lifts, turn-tables, traversers, &c., is well known, 
and it is also probable that a good deal of the troublesome sbunting 
in warehouses and sheds might be done by electric locomotives 
where steam locomotives are inadmissible owing to the danger of 
fire and the nuisance of smoke. 

The absence of smoke will reduce the costs of the painting and 
cleaning of stationsand ironwork in tunnels, &c. The troubles due to 
smoke in tunnels, particularly in the approaches to stations in towns, 
may alone be enough to make the introduction of electric working 
advisable; it was on this account, I believe, that electricity was first 
introduced into the great New York Central Station. | 

In addition to the advantages so far enumerated, electrification 
opens the way to new methods of working; and if the full benefits 
are to be reaped from the change of power, these new possibilities 
must not be neglected. 

As I have already said, elcctrification is not simply a cheaper or 
more economical method of hauling trains. Electrical engineers 
do not say to the railway companies, We can replace steam loco- 
motives by electric locomotives and haul your trains at less cost.” 
What we do say is, that if you electrify your lines they will pay 
better. The clectrification will enable you to make your service 
much more popular; it will attract far more traffic, and it will 
enable you to carry that traftic which you could not do by the 
present means. The tuccess of the tramways and the extraordinary 
growth of the habit of travel* in the populations where facilities of 
the right sort have been provided, show conclusively that there ie 
an enormous traffic ready to be carried if it is properly catered for. 
Is not increase of traffic exactly what the English railway com- 
panics require at the present moment? I propose, therefore, to 
suggest a few of the ways in which present railway methods might 
be modified so as to meet the public needs. The alterations are only 

possible on electrified lines. 

The first is à method of working the suburban traffic which has 
recently been successfully used in Germany. I refer to the 
running of the suburban railway trains over the tramways, thus 
bringing the trains to the public, instead of making the public go 
to the trains. The competition of tramways is being keenly felt 
by railway companies. Some are inclined to allow the local traffic 
to go, but this is a dangerous policy. Others, like the North- 
Eastern Railway in Newcastle, are meeting the competition suc- 
cessfully by electrifying their lines. In cases like this the exten- 
sion of the railway service into the streets would probably be most 
useful. It is to meet the tramway competition that this method 
is being proposed in America. The extension of the Liverpool to 
Southport line as a tram in Southport would probably attract still 


* Number of journeys per head per annum. 


Greater London. Greater New Yoik. 


1867 ... . 23 1860 e. 47] 
1870 px. A 1870 . 118 
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1900 . 126 1900 ..  ... 320 
1901 ... .. 129 
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more traffic; the somewhat similar extension at the other terminus 
on to the overhead line is already accomplished. Such а spreading 
out of the terminal station would also do something to reduce the 
crowding in the station and its approaches. 

Electric traction opens the way for another important improve- 
ment. Every one who lives & moderate distance outside a large 
town wishes the railway company to run express trains to his 
station which shall not stop at any of the intermediate stations. 
As the passengers at every station hold the same views, the solu- 
tion is impossible with ordinary steam trains, but it does not 
appear to be impossible with electric trains. Let us imagine the 5 p.m. 
train starting from London with a slip carriage for each local 
station along the line. It runs exvress to the furthest, dropping a 
car at each station as it passes. These cars, being motor-cars, are 
quickly run under their own power into tbe local siding. Instead 
of a separate slip carriage for every station, one for every two or 
tbree stations would be nearly as good ; after being slipped at the 
first, it would proceed under its own power to the next station or two. 
Tbe up train at 9 алш. next morning is not so easily arranged, but 
several possibilities suggest themselves. First, there does not seem 
fo be any real danger in allowing the individual cars from each 
station to run after the express train and to join it while running 
at considerable speed, though this plan may, perhaps, appear to be 
somewhat visionary. A simpler method is to let each car follow 
the last at the shortest block interval— say, 2 minutes. It can 
easily be shown tbat under ordinary conditions all the cars would 
arrive before the usual stopping train, and every one would have 
travelled at express speed. It is worth noting that such an 
arrangement would require only half the car-miles of the present 
srrangement, and about four-fifths of tbe energy; for though the 
epeed is higher, each car only starts once instead of at every 
station. The defect of this arrangement is that the line near the 
terminus is blocked for some time by the stream of cars coming in 
one after the other, but this can be got over by bunching the cars 
into short trains. This will cause a few minutes’ delay to some 
cars, but all will travel faster than the present stopping train. 
Such a train is for the suburban business-man, and does not pro- 
vide for local traffic; but there can. be no doubt that any line pro- 
viding a few such express trains would at once attract a greatly 
increased number of residents to its districts. 

My next suggestion relates to branch lines, which appear to be 
capable of doing far more than merely bringing a small quota of 
passengers to the junction to meet the main line trains. There 
seems to be no reason why branch lines sbould not develop a con- 
siderable local traffic. On the Continent small local lines and 
dranches are made use of economically for a great number of pur- 
poses. In Holland, for instance, a local line has a train made up 
of two coaches, the first carrying first-class tourists and second-class 
peasants, tbe second carrying market produce, milk, &c., and a 
postal compartment. This line runs through a number of villages 
and into Amsterdam. It is largely used by the country people, 
and is very handy, as it runs through the main streets of each 
village, and picks up on the way. Certain trains in the day run in 
connection with boats and circular tourist routes, and carry large 
numbers of tourists in cars specially built for providing a good out- 
look, while other trains bring the market people into town and 
bome again. Goods trains are also run on these lines for heavier 
merchandise. Much has been done in Belgium and Holland to 
assist agriculture by means of these primitive lines.  'There seems 
to be no reason why branch lines in England should not be extended 
as tramways through villages, thus picking up passengers and 
parcels ; but for success a frequent service is essential. Similarly, 
the electric lines abroad furnish current for lighting all the villages 
en route, and every little group of cottages has electric light. 
Power is also supplied to local hotels and workshops, so that the 
carpenter has his circular-saw driven electrically, and so on. 

Tbese lines sometimes have primitive stations, and sometimes 
none; a simple platform and shelter, without ticket-office or station 
staff, is often sufficiept. Such stations, under the name of “ halts,” 
are, I am glad to see, already being introduced into England. In 
some cases а simple staff system of block working is used, but 
where tbe lines approach more nearly to tramlines no signalling or 
block working is needed. 

To make this class of litre pay it must be built and worked 
economically. Everything which is not essential must be omitted ; 
fences, stations, station staff, signals, must be reduced to a minimum, 
Tbe lines must be allowed to creep and wriggle through village 
streets as best they can, without rigorous restrictions as to clearances 
atthe corners. Let the cars go slow, and ring a bell, and scrape 
the corner house, as I saw them do in Holland. There are no 
restrictions on the careless farmer's cart at that corner; why should 
there be on the local trains which brings the careful farmer's wife 
and prosperity to the whole village? 

It is the foolish cry for extravagant precantions which prevents 
the introduction into England of these methods, which have donc so 
much for the welfare of the country districts abroad. The news- 
paper outcry over every death on a railway has caused the thougbt- 
less public to demand more and more safeguards and protections to 
life and limb till our railways are the most expensive in the world. 
The result of this short-sighted cry for safety has been the checking 
of railway development and the high rates we have to pay for 
carriage. Have not the indirect effects of tbis policy, in deprersing 
agriculture, in driving the country labourer into the crowded towns, 
and in want of work, been responsible for a thousand times the 
suffering; yes, and for hundreds of times as many deaths as the 
railways? Mr. Charles Booth (Vide Report of the Joint Select 
Committee on London Underground Railways, 1901) has given 
weighty evidence on the great importance of facilitating railway 
extension for the benefit ‘of the population. But because the one 
man run over is seen and forms an attractive heading to a news- 


paper poster, we psy more attention to him than to the thousands 
who suffer inconspicuously. 

Electric trams are responsible for numbers of fatal accidents, 
but, fortunately, the Press and public have not made the same 
outcry about them. The result is that the working populations of 
large towns are now rapidly spreading out into healthier districts 
in the suburbs, and it is hardly too much to say that hundreds of 
lives are saved by the healthier conditions of life for every one 
that is killed by accident. Sir Clifton Robinson has stated that 
the population in the district served by the London United Trams 
has increased in the five years since their introduction from 
424,100 to 553,700—an increase of 109,600. It is a most fortunate 
fact that no Board of Trade returns are published about tram 
accidents. That useful department is keeping close watch over the 
trams; but the figures, which can be made such bad use of, are 
kept out of the hands of the scaremongers. 

(To be concluded.) 


ELECTRICAL ACCIDENTS IN 19065. 


IN the annual report of the Chief Inspector of Factories and Work- 
Shops, recently issued as à Government Blue-book, there is included 
the report of Mr. G. S. Ram, Electrical Inspector of Factories, 
which contains much statistical and other information of interest. 
Mr. Ram first discusses at some length the general question of elec- 
tricity supply for power purposes, and shows that, by the use of 
modern plant of high efficiency and low cost, installed in 
favourable situations and working with a fairly high load factor, 
the power companies are enabled to supply electrical energy at 
prices undreamed of a few years ago; their competition has led to 
the reduction of prices in many districts supplied by older concerns, 
and many local authorities have taken advantage of the cheap 
supply in bulk, though not always in a sensible fashion—for 
instance, Mr. Ram cites a case where the sub-station is two miles 
from the centre of the load, and almost as far from the nearest 
customer ! "The bearing of this matter upon the subject of safety, 
with which the Inspector is chiefly concerned, lies in the restriction 
of capital outlay, which is of the first importance in its relation to 
the cost per unit, and leads to the cutting down of expenditure in 
connection with the transforming and delivery apparatus to a point 
sometimes involving personal danger. 

Of the accidents in public supply works reported during 1905, 
174 were of a non-electrical character, and seven of these were 
fatal ; the largest proportion (51) was due to falls, while 22 occurred 
at engines and generators, 28 at steam-raising plant, 15 at coal- 
handling plant, and the remainder were due to falling bodies and 
miscellaneous accidents. 

It is pleasing to note that the electrical accidents numbered only 
35, and of these only three were fatal. Тһе largest item (12) 
occurs in connection with switchboards, in ordinary routine work, 
mostly due, we regret to say, to faulty design; but none of these 
were fatal. Cleaning and repairing live switchboards added eight 
accidents, none fatal; four accidente occurred in adjusting brushes, 
one of which was fatal, and two fatal shocks were received by 
skilled men on switchboards supposed to have been rendered 
“ dead." The non-fatal injuries were all burns, nine of them being 
caused by the arcing of switches. Опе man removed the protecting 
screen іо examine а 6,000-volt transformer, and paid for his temerity 
with the fingers of his right hand. Fuses for instrument trans- 
formers should be put where they can be got at without danger 
from exposed conductors. A man who used a rubber mat, but no 
gloves, stepped off the mat upon an iron floor while working on 
high pressure apparatus, and was killed—thus showing the danger 
of metal flooring in front of a switchboard, and, indirectly, the 
value of rubber boots. Through a misunderstanding arising out of 
a telephone message, a gub-station switchboard was charged when 
a man was working on if, and he was killed; he was operating an 
isolating switch by hand, a practice condemned by the inspector. 
Neglect of the use of rubber gloves when adjusting the brushes of a 
rectifier led to the death of an experienced shift engineer. Two 
accidents took place within a few minutes at a works distribution 
board, due to attempts to replace a fuse on a horribly bad type of 
fitting; too often these boards are supplied by local contractors 
without due supervision on the part of the engineers responsible 
for the installation. 

Turning to private electricity generating stations, the accidents 
reported were much fewer in number, and none were fatal. Non- 
electrical accidents numbered 35; electrical mishaps 18, of which 
half occurred on switchboards. 

Electrical accidents reported in factories and works totalled 122, 
of which four were fatal. Arcing at switches and fuses caused 34 
accidents ; unprotected conductors accounted for eight, including 
two fatal; faulty apparatus, 22; working on live conductors, 24; 
flashing at motor brushes, four. Electric cranes caused 10 
accidents (one fatal) and eight took place in testing electrical 
apparatus in course of manufacture—a very modest proportion, 
indicating the care taken to avoid them. The rest were miscel- 
laneous. Mr. Ram characterises tbe fixing of a bare fuse directly 
over а switch asa “trap”; the operator turns on the switch on а 
faulty circuit, and “ receives the full benefit of the explosion of 
molten metal and the heat of the arc on his band or in his face, 
and the performance is called an accident!” “ Bare metal fuses are 
best not used at all, but if used should be protected so that when 
they come into operation in ordinary working the fused metal 
cannot be scattered, They should also be single pole and be pro- 
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tected by switches, so that all pressure may be cut off when it is 
necessary to renew the fusible metal." 

The Inspector is very severe on the use of unprotected conductors 
and fittings, for the sake of cheapness, and on the ''erroneous 
belief that low pressures are safe under any conditions." A fatal 
shock was received from a three-phase motor switch at 220 volts, 
the probable pressure to earth received by the victim being not 
more than 130 volts. Another occurred on a 440-volt three-phase 
system, the pressure to earth being probably 250 volts. 

Nine shocks or burns were received from portable lamps, which are 
apt to short-circuit at the lamps or where the flexible conductors enter 
the fitting, and six were due to short-circuits at the plug con- 
nectors of portable lamps, besides two similar accidents with port- 
able drills; evidently there is much room for improvement in this 
direction. Owing to the flexibility of the wire and the length of 
slack, the victim of a shock cannot jerk himself free, and of course 
cannot open his band, so that there is no escape for him. 

Such an accident might occur even in domestic installations. A 
man was killed in this way on a 440-volt three-phase circuit, while 
another only escaped through the fortunate circumstance that he 
was on a platform 20 ft. from the ground at the time, and fell off 
it—thus breaking the connection. Such portable apparatus should 
be specially insulated, and so constructed that no metal part 
which might become accidentally charged, can possibly be touched. 
A flexible metal sheathing on the conductors, connected to the 
metal of the portable fitting, would be & good safeguard— provided 
that dt was properly and permanently earthed ; otherwise it might 
increase the danver. 

The folly of working on live conductors is emphasised in the 
report, as in most cases the work could be done after factory hours 
in perfect safety. 

A printing machine having stopped through the fuse blowing, the 
man in charge sent a message to the electrical attendant, and pro- 
сесдеа to do some work on the machine; unfortunately the 
switch had not been opened, and when the fuse was replaced the 
machine started at once and killed the man. Here carelessness 
was evident, but such an accident could not happen if a proper no- 
voltage cut-out were provided. 

The Inspector makes some severe comments on the “traps,” as 
he rightly calls them, to be found in some extra-high-pressure 
generating stations, where, for example, narrow passages are pro- 
vided between rows of brick cells containing switchgear charged to 
10,000 volts. Details of one exceptionally bad example are given. 
“Examples such as this merely show that even important stations 
are designed by persons having no regard whátever for the safety 
of those unfortunate beings who will subsequently have to work in 
them. The dangers described are wholly unnecessary, and it is 
such cases as this which may necessitate the introduction of strict 
regulations, which otherwise might be uncalled for." 

"In another case I found а narrow passage with extra-high- 
pressure bus-bars all along one eide, without any attempt at pro- 
tection. In another I found a sub-station located in a blacksmith’s 
shop on a consumer's premises. The only protection consisted of 
some flimsy chicken wire netting. Two feet from this netting 
was an anvil at which a man was working, and 3 ft. on the 
other side were bare 10,000-volt conductors. Want of thought in 
the arrangement of transforming sub-stations is often apparent; 


thus, I found one with the high pressure (2,500-volt) switch-gear 


just inside the door. There were unguarded  high-pressure 
terminals, past which one had to squeeze through a narrow gangway 
to get to the farther end of the chamber. The floor at the high 
pressure end was damp from rain driving under the door. The 
conditions were, in fact, such as to invite a fatal ‘accident.’ This 
sub-station was the property of an authorised electric power com- 
pany, but was on the consumers premises. TENET 

one case, in an underground chamber of very limited dimen- 
sions, having, however, an entrance at the side, there was a high- 
pressure alternating-current switchboard at one end, having bare 
bus-bars on both the inner and outer conductors on the front of the 
marble panels. This board was, however, protected by a wooden 
rail in front, and a ‘danger’ notice was exhibited thereon. Within 
the rail there were also fixed, on either side of the switchboard, 
switch fuses, for controlling the high-pressure supply to the trans- 
formers, in such positions that it weuld be difficult to handle them 
without at the same time coming in contact with the high-pressure 
bus-bars. In the ceutre of the chamber were thc exposed ends of 
some tramway feeders— 550 volts continuous current with bare 
couplings between the several cables. Near to these again, in the 
centre of the chamber and 3 ft. from the floor, were the bare ends 
and cross-connections of some triple-concentric 460-volt feeders. 
These were evidently regarded with some mistrust, as they were 
'protected' by some newspaper tied on with string! . . . Other 
examples occurred in this town of sub-stations arranged to offer the 
maximum of inconvenience as well as no little danger to persons 
employed. In some places where work of this order is found the 
engineer who originally ‘designed’ them has left the scene, and his 
successor has been deeply grateful to me for condemning them, 
and thereby enabling him to obtain the necessary funds for putting 
them in order, which he had previously experienced difficulty in 
obtaining. In another large sub-station which I visited there had 
previously been trouble at the extra-high-pressure switchboard, 
with the result that tbe attendants had no confidence in it. 
While I was there a telephone message was received from 
the generating station to the effect that another fecder 
was about to be switched on. The switchboard attendant 
promptly got behind an iron column, and the engineer 
and the consulting engineer, who were present, hid behind 
a motor-generator, und, following their example, I did the 
same, just as if we were iu a slate quarry when a shot was about to 
be fired. Such an undignified exhibition, founded on previous 
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experience, afforded an instructive object-lesson on the merits of 
that type of switchboard. Previous experience had shown that 
persons were not safe, even at a considerable distance away, from 
an occasional bombardment by pottery ware and flaming oil from 
the fuses.” i 

The Inspector refers to the draft regulations issued by the Home 
Secretary in 1904, dealing with the use of electricity at medium 
pressure in factories ; these met with a certain amount of opposi- 
tion, and the matter is now under consideration with a view to the 
issue of a more complete code. This will include within its scope 
installations of all sizes, not omitting generating stations. “ Many 
stations are well arranged and protected, the chief engineers not 
allowing any operations to be performed, or any apparatus to be 
used by their employés which they would not unhesitatingly under- 
take or use themselves. Were this ptactice universal, regulations 
would be unnecessary, but . . . . experience shows that this im- 
portant matter of safety is often entirely overlooked.” Mr. Ram 
has drawn up suggestions for such a code of regulations, endeavour- 
ing to meet the requirements without proposing unnecessary con- 
ditions which might be beld to involve useless expense, or to 
impose unnecessary restrictions which might hinder progress. 

Tbe report includes a number of tabular statements relating to 
accidents, and concludes with a table of electrical fatalities during 
19095. 
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Royal Assent.—The Royal Assent has been declared to the 
following :— 


Electric Lighting Orders Confirmation (No. 8) Act, 1906. 

Electric Lighting Orders Contirmation (No. 4) Act, 1906. 

Electric Lighting Orders Contirmation (No. 7) Act, 1906. 
Tramways Orders Contirmation Act, 1906. 

Ascot District Gas and Electricity Act, 1906. 

Derbyshire and Nottinghamshire Electric Power Act, 1906. 

West Yorkshire Tramways Act, 1906. 

London County Council (General. Powers) Act, 1906. 

London United Tramwavs Act, 1906. 

Twickenham and Teddington Electric Supply Co.'s Act, 1906. 
Wirral Railway Act, 1906. 

Newcastle-upon-Tyne Electric Supply Co.'s Act, 1906. 

Baker Street and Waterloo Railway Act, 1906. 

Southport and Lytham Tramroad Act, 1906. 

Wallasey Tramways and Improvements Act, 1906. 

Kent Electric Power Act, 1906. 

Folkestone, Sandgate and Hythe Tramways Act, 1906. 

Cork City Railways Act, 1906. 

Macclesfleld and District Tramways Act, 1906. 

Corporation of London (Blackfriars and other Bridges) Act, 1906. 
London County Council (Tramways and Improvements) Act, 1906. 
County of Durham Electric Power Supply Act, 1906. 

Shropshire, Worcestershire and Staffordshire Electric Power Act, 1906. 
Hackney Electricity Act, 1906. 

North-West London Railway Act, 1906. 

St. Pancras Electricity Act, 1906. 

South Wales Electrical Power Distribution Co. Act, 1906. 
Watford and Edgware Railway Act, 1906, 

Lancashire Electric Power Act, 1906. 


LEGAL. 


DUDLEY, STOURBRIDGE AND District ELECTRIC TRACTION 
Co., LTD., v. CORPORATION OF DUDLEY. 


THis case came before the Court of Appeal again on Thursday last 
week. The question in dispute was as to the basis on which 
valuation was to be made of a light railway, which was being taken 
over by the Corporation from the company— whether the Light 
Railways Act or the Tramways Act should apply. 

The case had stood over in order that the sanction of the Board 
of Trade might be obtained to the appointment of an arbitrator. 
Sanction having been given, Mr. Свіррѕ, К.С. (with him Mr. R. J. 
Parker) addressed the Court on behalf of the plaintiffs, the appel- 
lants contending that the decision of Mr. Justice Swinfen Ead y 
was wrong. 

Lord Justice SwixrEN Барт, however, interrupting the argument, 
said the Court was not satisfied with the case that had so far been 
presented to them, and suggested that the arbitrator should be 
asked to state in his own language what led him to adopt the 
particular figure which had been presented to the Court. 

Tar appeal was accordingly directed to stand over to enable this 
to one. 


MoGRIDGE v. J. G. WHITE & Co., Lro. 


WHILE defendapts were engaged laying tramways in York Road, 
Wandsworth, plaintiff, a workman, who was walking along the road, 
caught his foot ia an iron plate which had been left on the foot- 
path. Не claimed £60 for personal injuries sustained, but at the . 
City of London Court a jury awarded him £265 and costs. 
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Whitlaker’s Electrical Engineer's Porket-Book. Edited by 
KENELM EDGCCMBEB, M.I.E.E. Second edition, 1906. 
London : Whittaker & Co. 3s. 6d. net. 


The editor states in his preface that “ Хо pains have, 
moreover, been spared to ensure that accuracy which is so 
essential to the usefulness of a pocket-book of this descrip- 
tion." Unfortunately, we cannot congratulate him on the 
result of his labours. We think that anyone who has had 
experience in proof reading. could find out misprints— 
dozens of them—in an hour or so. There are in addition 
many serious errors. Possibly oar lengthened experience in 
consulting all manner of pocket-books has made us unduly 
critical. We have never come across a book of this type 
without being offending by glaring inconsistencies and mis- 
leading statements. We do not hope, of course, to find a 
book as rigorously accurate, or as entirely free from mis- 
prints, as Todhunter's Euclid, but we had hoped to find an 
English“ Hospitalier’s Formulaire," where the misprints are 
few, and the few errors (there are still some left after 20 
editions) are difficult to detect. 

On p. 13 some extremely quaint mathematical theorems 

1 


cr = а"; 


are given, such as— a" + a" = dm u; 
log " =] | 


We would suggest that the formula given for the centre 
of gravity of the sector of a circle on p. 31 is not correct. 
On p. 32 we are told that the centre of gravity of a prism is 
the intersection of its diagonals. We wonder what the 
diagonals of a prism are. On p. 33 a simple formula is 
given for the periphery of an ellipse, correct apparently to 
five significant figures. What a pity Jacobi and Legendre 
wasted their lives calculating ont the elliptic functions. On 
the same page also the periphery of а. parabola is expressed 
in units of area. | 

On p. 70, under the heading Fly-wheels," appears the 
Lruly astounding formula— 


Weight of fly-wheel = 43,257 P kri(R? n3), 


We always thought that the specific gravity of this kind 
of iron could only be foretold roughly to within 3 or 4 per 
cent. The constant, however, i$ given to five figures. 

On p. 96 it is.stated that when the magnetising force is 
small the permeability is small. Lord Rayleigh proved, 
however, that for many kinds of iron and steel the perme- 
ability is constant for small forces, and in many cases it is 
us large as 100. On p. 102 we are told that the inductance 
of a coil is proportional to the square of the number of 
turns other things being equal. We fail to grasp how other 
things can be equal—in fact, it is a physical impossibility. 
On p. 107 it is said that “ if an k. M. F. of v volts be applied 
to a circuit of inductance L henries, the rate of change of 
current will be equal to v/L amperes per second." We wonder 
how long the current continues growing at this rate. The 
explanation of the “skin effect" given is very feeble. 
= Sloppy " explanations of this kind bring mathematics into 
disrepute with practical people. 

P. 127 is the woret page in the book, as nearly all the 
formule given on it are hopelessly wrong. We pity anyone 
who has attempted to use them. For instance, formula are 
given for the capacity and inductance of two equal spheres. 
The slightest consideration will show that the inductance of 
the spheres must depend on how the currenta are flowing in 
them. "The capacity is given as the radius of either. 
Whatever is meant by © capacity," this is quite wrong. It 
would be interesting to know from what source these formula 
were derived. The correct formule have been known for 
years ; unfortunately, they are not simple, and consequently 
are not favoured by those who like to simplify mathematics. 

We have come across many other mistakes and misprints, 
some of which are gross and palpable, like “ poles per 
minute," ** Gleichstrommuseline," ** Chaturn " for “ Chat- 

wood," Fisher-Hinnen for * Fischer-Hinnen," &c. We 
hope to see radical alterations made in the next edition. 


Le Centrali Elettriche degli Stati Uniti d'America, By 
ELVIO SoLERI. Rome: Z'Eleffricista. 1906. Price 
L. 4. 


The author, who is the chief engineer of one of the larges 
constructional works in Italy, was directed by the Italian 
Minister of Industry and Commerce to visit the important 
electrical stations in the United States of America, and the 
work under review is a summary of his reports. A few 
pages are dedicated to the association of Edison with the 
early work done in Amcrica ; this is succeeded by interesting 
tables of statistics, which, however, only date to 1902 ; had 
these figures been to the end of 1904 or 1905, their value 
would have been very much greater. They deal with many 
items which are not usually published in connection with 
British undertakings; wages are classified under the 
different heads for both inside and outside workmen, 
showing the number of men earning from 75 cents a day 
(the intermediate steps being 25 cents) to $5 a day and 
upwards in the respective departments. It is impossible in 
some places to follow whether the author is using figures 
which indicate American or Italian units. The work would 
be improved by keeping one system of units throughout the 
book, or clearly indicating for each table what is intended. 
In the classification of distributing systems the figures total 
125,000 miles of conductors, 6:5 per cent. only of which are 


underground, the rest being overhead. 


The author finds great similarity in the general type of 
central stations where steam is used, throughout the States— 
water-tube boilers, vertical engines with Corliss valves, 
and direct-coupled generators—whilst the steam turbine is 
rapidly forcing its way into the larger stations. "The reports 
give an indication that working at 25,000 volts has now 
become such a matter of every-day practice that no great 
difficulty remains to be overcome in transmitting at this 
pressure, which the author finds is generally adopted for 
distances up to about 30 miles. 'The generation is, how- 
ever, usually effected at à maximum pressure of 6,600 volta, 
which has become a recognised standard. 

The author expresses considerable surprise at the scarcity 
of systems of low-tension distribution by alternating currents 
in the States. Almost everywhere he finds that rotary con- 
verters are employed, and direct currents provided from local 
centres; this he attributes largely to the commercial 
instincts at work on the profitable development ot the 
direct-current motor, and the suppression of the Ferraris 
and Tesla alternating current motor patents. Figures given 
show that at New York there are about 15,000 motors on the 
network with a total capacity of 85,000 H. P., and at Chicago 
9,000 motors of 43,230 H.P.; as, however, many of these are 
from 1} to 2 H.P., it is pointed out that the starting current 
in the morning required for a large number of alternating 
current motors would. necessarily upset any distributing 
arrangements. | i | 

Excellent descriptions are given of the New York Edison 
Со.'в Waterside station, and the undertakings of the same 


. company at Brooklyn and Chicago; followed by the generat- 


ing works and supply to the elevated railways in New York, 
Brooklyn and Boston; the Niagara works; and on the 
Pacifie, the Bay Counties power system, and that of the 
Seattle Co. The work, as a whole, is simply descriptive, 
unaccompanied with such pros and cons as must have 
occurred to the author in making his notes ; perhaps he is 
reserving these for a future edition. 


Mechanical Stoking.—The application of mechanical 
stokers to the purpose of generating steam in the South Wales coal- 
fields has hitherto been very restricted when compared with the 
English coalfields. This limited application is in great part due to 
the difficulties experienced in adapting any particular type of fur- 
nace to deal efficiently with the great variety of coals worked in 
this district, varying from the highly bituminous coals of the west 
valleys of Monmouthshire and the Forest of Dean to the dry 
anthracites above Swansea. Messrs. E. Bennis & Co., of Little 
Hulton, Bolton, bave during the past three years been making a 
special study of the coals of this field, and have adapted their 
patent compressed-air furnace and self-cleaning machine stokers to 
burn coals as far apart as Llanelly and Rhymney, adjusting furnace 
temperatures, air pressure and the self-cleaning arrangements of the 
furnaces to suit individual qualities of fuel. Messrs. Bennis & Co. 
have successfully put to work large installations of furuaces and 
conveying plant at the pits of the Glamorgan Coal Co., Ocean Coal 
Co., Powell Duffryn Coal Co., Albion Coal Co., and Cardiff Coal Co. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


—— 


Hawkes v. The Electrical Corporation, Ltd., and Joseph 
; Augustus Bauer. 

Our client, Mr. O. C. Hawkes, has called our attention to 
the letter of Messrs. Parker and Richardson, dated July 31st, 
1906, appearing in your issue of August 3rd. As this letter 
may possibly cause an erroneous impression, we take this 
opportunity of briefly stating the facts in connection with the 
trial and the decision in the action. The action was brought 
by our client to obtain rescission of a contract to take shares, 
6,500 of £1 each, in the corporation in respect of which 
shares he had already paid the sum of £4,000, and upon 
which a further call of £2,500 had been made. In the 
action our client further claimed the repayment of the 
£4,000 already paid by him in respect of such shares and 
rectification of the register of the corporation by removing 
his name therefrom. The grounds on which our client 
claimed rescission of the contract to take these shares, recti- 
fication of the register and repayment of the sum of £4,000 
already paid by him, were that he had been induced to take 
such shares and part with his money by the false and 
fraudulent misrepresentation of the defendant, Joseph 
Augustus Bauer, who was a director of the corporation at 
the time when our client was induced to become а share- 
holder, and was acting as its agent. After the case had 
been going on for a day and a half, and before even our 
client’s case had been fully gone into, the corporation, which 
was represented by the same solicitors and counsel as Mr. 
Bauer, consented to judgment in favour of our client against 
the corporation. By such judgment our client obtained 
rescission of the contract to take shares, and the corporation 
was ordered to repay to him the sum of £4,000, which he 
had already paid for the shares, together with the costs of 
the action. | 

As against Mr. Bauer, our client claimed damages, which 
was the only claim in law open to him to make. As the 
corporation was willing to consent to the judgment already 
mentioned, and as our client thus obtained the main object 
for which the action was brought, he consented, in order to 
save further expense to himself, to the settlement of the 
action upon the terms of getting judgment against the cor- 
poration, and abandoning his claim for damages against Mr. 
Bauer upon the terms that he was neither to pay Mr. Bauer 
any costs nor receive any costs from Mr. Bauer. At the 
request of Mr. Bauer's counsel, he consented to this com- 
promise being effected by allowing judgment to be 
entered for Mr. Bauer, but without costs. We wish, 
further, on behalf of our client; to point out that, 
if the corporation had succeeded in establisbing its 
defence, it would have been entitled to get from our client 
£2,500 as calls on his shares, and in that case the corpora- 
tion would not have been insolvent. On the contrary, it 
would have had a substantial amount to its credit on a 
winding-up. Mr. Bauer, who was also promoter, chairman 
and managing director of the corporation, would, as a holder 
of over 6,000 shares, have taken a considerable portion of 
such balance after the corporation had discharged its 
indebtedness. . 

We would ask you to insert this letter in order that your 
readers may be able to judge of the accuracy of your report. 


| Hare & Co. 
London, E.C., August 8th, 1906. 


Electricity in Collieries. 
In reference to the correspondence in your issue of the 


10th inst., I think I am correct in saying that the electric . 


pumping plant at Trafalgar Colliery, Forest of Dean, was 
installed in 1882. The pump and motor are still at work, 
but the generator, an old Siemens type, although still to be 
seen at the colliery, is not working. In 1886 a much larger 
pump was put to work. 

The original motor was about 5 н.р. I think this can 
fairly claim to be the first application of electric power in 
collieries. | 


| W. А. Scott, 
Cardiff, August 11th, 1906. 


Manufacturers Selling Direct to Consumers. 


With reference to Cable's letter on above subject, this 
„hardy annual" has cropped up again. The remedy is in 
the hands of the contractors, i.e., buy from manufacturers 
who do not go direct to consumers ; there are still a few of 
these left. 

The Contractors’ Associations can give contractors 
particulars of these firms ; there are also still a few of these 
left. 

В В.В. 


If the suggestion of “ One of the Pinched " be followed, 
viz., to start a black list of manufacturers and wholesale 
houses trading direct, then I think there will hardly bea 
firm of note in the wholesale electrical trade who will not 
adorn this list. 

Let us take a broad-minded view of the circumstances. 
Suppose A be a wholesale draper in Bradford, and he 
requires some arc lamps and motors installing ; he has already 
his private plant and a man on the premises to look after 
game, who can do hig own wiring. 

A asks one contractor in his town for an estimate, and 
also a wholesale firm. The wholesale firm gets the order ; 
now, if the contractor had secured the order, he would have 
bought the arc lamp and motors from some other wholesale 
house (probably an agent for some German makers). What 
logical reason is there that the wholesale house should make 
the contractor a present of a commission ? Again, take the 
case of a private firm requiring lamps, why should any 
wholesale house refuse the order if they know that the local 
contractor does not do business with them? Another 
instance : acolliery requiring some large cables asks two con- 
tractors and a wholesale house or cable maker to quote. The 
probabilities are that the contractor will go through a list of 
agents of foreign cable makers, get their prices and quote; 
the English cable maker, if he does not wish to lose the 
order, will quote a reasonable price direct and may possibly get 
the business. With every respect to ** One of the Pinched,” 
I do not think that a black list will seriously dismay any 
important wholesale firm, for the reason that the contractor 
who is wise in his generation will purchase where he finds it 
to his advantage. 

Competition is terribly keen in the electrical trade ; every 
other non-successful contractor poses as & wholesale house, 
and if he cannot get business one way he tries another ; and 
after all, can he be blamed ? | 

1 strongly disagree with a wholesale houge doing busin 
with their own clients’ customers, to the disadvantage of the 
client, but no wholesale firms who knew their business would 
do this. ! 

The Northern Electrical Co. have, in my opinion, no cause 
for complaint in the particular instance they cite; they admit 
that the firm who call on the large drapery establishment 
do not call on them, neither do they do any business with 
them. Surely the Electrical Company should not be barred 
from Doncaster because of this. | 

I have been connected with a wholesale manufacturing 
house for many years, and I attribute the inclination to direct 
trading to the following : Stress of competition, lack of 
support by contractors to the English manufacturing houses, 
unstable financial position of contractors generally. 

There are a number of contractors to whom my remarks do 
not apply, who support with all their power the manufacturer, 
who, in his turn, is pleased to support the contractor. Such 
contractors are usually the successful ones, and display by 
their originality and pushfulness that the electrical trade can 
be a prosperous one for the contractor who works, but not 
for the contractor who expects the wholesale house to provide 
the profits. 
"o Transgressor. 


Rapid Methods of Electro-Typing. 


I have read “ Nemo's ” letter in your issue of August 3rd, 
and shall be pleased to reply to his criticisms if he will 
publish his name. 

| Sherard Cowper-Coles, 


London, S. W., August 7th, 1906, 
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The Penetrating Properties of the Arc Light. 


I was much interested in Mr. Bastian’s letter, which 
appeared under the above heading in your issue of the 3rd 
inst., and especially in his concluding query as to why 
“distant objects appear blue,” on which point he solicits 
explanation. 

Might I be permitted to point out to him that, to me, 
and, I believe, to а good many others, the sun, on setting 
behind a mist-laden evening atmosphere, usually appears 
distinctly red. I do not know whether. Mr. Bastian is in 
any way interested in Art, but I have no doubt that we 
may one day expect to see his name figure prominently in 
the Academy list, as I am sure a sea-scape” with a cobalt 
nsing moon would be the sensation of the season. 

The cause of the reddish appearance of the setting sun is 
that, of all its mixed rays, only the red are capable of pene- 
trating through the thick layer of misty atmosphere, the 
blue rays being absorbed and diffused, thereby causing the 
bluish appearance of the sky. For the same reason a thick 
layer of air seen against a distant dark hill, and through 
which the sun is shining, will generally appear as a bluish 
haze, the yellow rays being transmitted through with less 
absorption and illuminating the ground below. 

Might I recommend Mr. Bastian to compare. different 
iluminante through a vessel containing milky water, or 
better still, water with a slight silver chloride precipitate ? 

9. Marinier, 

Manchester, August 3rd, 1906. 


Sad Fate of a Venturesome Rat. 


* 
I am sending herewith a photograph which shows the 
. back panel of one of our road box transformers. The high 
side is on the left, and is divided off by a fibre 
ition from the L.P. connections, the front being covered 
b. removable fibre door. The district supplied by this 
transformer was in the dark a night ог two ago, and on 
investigation we found that a rat had climbed up the ironwork, 
seated itself upon the iron flange to which the н.р. terminal 
end is fixed, and had stepped up therefrom with its front 
paws on the high pressure terminal stud, the result being 


Rar IN TRANSFORMER CASE. 


that the rat was electrocuted. This immediately set up an 
earth which brought down the high pressure fuse on this 
section. The rat was very badly burnt on the chest and 
fore paws. This being an interesting and instructive case, 
I had the photograph referred to taken, which should be an 
object lesson to mains superintendents, and shows the wisdom 
of securely covering, by means of a metal grate, the drain 
Pipe. In this instance the cast-iron cover had been 
accidentally omitted, and the rat evidently had got into the 
transformer from the drain. 
Harrogate, August 18th, 1906. 


Geo, Wilkinson. 


| Wireless Telegraphy. 
My attention has been drawn to the letter of Prof. 


. Fessenden in your issue of August 10th. As I am at present 


away from London, and parted from all books and papers, 
I cannot at the moment supply the reference for which Prof. 
Fessenden asks, as to the first date of publication of an 
description of my alternating current galvanometer, in whic 
a metallic ring or disk is suspended in the interior of a coil 
and deflected when an alternating current passes through 
the coil. Having mentioned this fact 20 years ago to Dr. 
Shelford Bidwell, a galvanometer on my principle was shown 
by him to the Physical Society, and mentioned briefly in 
reporte in the current technica] journals, but I cannot supply 
the date until I return to London. 

Shortly afterwards I exhibited a similar alternating current 
galvanometer at a Royal Society soirée. I was not at that 
time aware that Prof. Elihu Thomson had independently 
discovered the facts of the repulsive action of an alternating 
current upon metallic disks or rings. 

Provisionally, I may say that I think it was in 1886 that 
my copper disk galvanometer was shown to the Physical 
Society and deseribed in the electrical papers ; but as my 
memory may be at fault, I must reserve a definite statement 
until my return to London. 

J. A. Fleming. 

Harrogate, August 10th, 1906. 


Inaccurate Electricity Meters. 


I have read “Р.Т. O. s letter, in which he relates his 
experience with regard to the condition of new meters fresh 
from the manufacturers. 

My experience leads me to differ from him when he states 
that the testing of new meters is of little value, for it is well 
known that the rough methods used in modern carting are 
hardly those which contribute to any good results from the 
meters. Your correspondent has been fortunate in not 
finding errors exceeding 2} per cent., although much depends 
upon the type of meter. However, I cannot claim to have 
attained such good results. 

Does P. T. O.“ make any distinction between a faulty 
meter (anything above, say, 24 per cent. error) and a meter 
damaged in transit ? If so, it would be interesting to know 
where he draws the line, and by what means he is able to 
make the distinction, for the damage in transit may be of 
such a nature as to be quite unnoticeable, until the meter is 


subjected to a test, or, rather, a series of testa. 


P. O. Wittey. 
Walthamstow, August 11th, 1906. 


ADDRESS WANTED.—Mr. G. Vaughan is requested to 
forward his address. 


COAL TESTING. 
By ROLAND C. WILD, F.LC. 


Tun importance of testing coal is not sufficiently recognised 
by central station engineers and others who have to buy and 
deal with large quantities of coal for boiler purposes, and 
they very often do not fully realise that what they want to buy 
is not tons of coal but potential heat unita—of course, in а 
form suitable for the particular type of furnace in which it 
is to be used. | 

It is not economical to pay the same price for ash and 
water as for the combustible part of the coal ; and besides, 
а high ash content not only lessens the amount of com- 
bustible matter actually present, but also by enclosing part 
of it makes some of it not available, this occurring especially 
when the ash is the more easily fritted. The ash content 
may vary from about 1 per cent. to 80 per cent., the 
calorific value of the coal with the 1 per cent. of ash being 
probably 15,000 s.TH.U., or slightly more, and that of the 
coal with the 30 per cent. of ash being not above 10,500 
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B.TH.U.; but the first would be completely burnt, while the 
second would not give ita full calorific value, as the ash 
would contain a considerable quantity of unburnt com- 
bustible matter. The moisture, besides lessening tbe pro- 
portion of combustible matter, requires heat to vaporise it, 
amounting to 10 B.TH.U. for alt 1 per cent. of moisture 
contained in the coal, not а very large matter, it is true, 
but not quite negligible. 

The usual teats required are the determination of moisture, 
ash and calorific value, and sometimes it is desirable to 
determine as well the volatile matter and the fixed carbon 
which, with the ash, makes up the coke. These are a useful 
guide to the smokelessness of the coal and its coking 
properties. 

The determination of moisture is made by heating a 
quantity of from IO to 20 grammes of the coal on a watch 
glass in an air oven, at a temperature of 220°F. The ash 
determination is generally performed by weighing 1 gramme 
of the coal into a platinum boat, which is placed in a com- 
bustion tube and heated at first gently and then to redness, 
while a current of air or oxygen passes over the coal; the 
coal is burnt completely and the weight of the ash taken. 

The calorific value may be determined in two ways, 
either by calculation from the elementary analysis of the 
coal or by a calorimeter experiment. The calculation is 
either made from Dulong's original formula, 14544C + 
61524 (H — O/8), or from various modifications of it which 
have been proposed from time to time. The calculation does 
not, however, give very good results, and may, in fact, be 
as much as 10 per cent. from the correct value, and besides 
this the elementary analysis takes a considerable amount of 
time and skill to perform ; but if the analysis of the coal be 
already known the calculation method may be used to obtain 
а rough approximation to the calorific value. 

The calorimeter experiment consists in burning a small 
quantity of the coal and absorbing the heat produced in a 
known quantity of water,and finding the increase in tem- 
perature of the water due to the combustion. "There are 
practically four types of apparatus designed for this 
purpose. 

The Lewis Thompson apparatus, which has been very 
generally used, consiste of & combustion chamber containing 
the coal mixed with a mixture of nitre and potassium 
chlorate, and a glass jar containing a measured quantity of 
water. The coal is ignited by a fuse, the combustion 
chamber containing the coal is put in the water, and the pro- 
ducts of combustion bubble through the water, which rises in 
temperature. No attempt is made to prevent radiation or 
to break up the bubbles of gas, which consequently do not 
give up all their heat to the water, so it is usual to add 
10 per cent. to the result found to make up for these and 
other losses; 15 per cent. is Sometimes recommended, and 
this is probably better, as the results are generally low, often 
as much as 8 per cent. Sometimes it is not easy to find the 
correct proportions of coal and oxygen mixture, and the com- 
bustion will not start, or if it starte it will stop before the 
coal is burnt ; the combustion is seldom complete, a little coal 
being nearly always left unburnt, and with anthracite or 
coke the combustion is so difficult that it is practically 
impossible to use the apparatus for these. | 

The oxygen type of calorimeter, such as the William 
Thompson, Darling and others, generally consists of a bell 
inside a vessel of water; under the bell is a platinum or 
porcelain crucible in which the coal is placed, or in some 
cases the coal is moulded into a pastille and placed in a wire 
basket. Oxygen enters at the top of the bell, and with 
the products of combustion bubbles through the water ; 
the combustion is started electrically and goes on until 
the coal is burnt. Some forms of apparatus have outer 
vessels to prevent radiation, and various arrangements 
of wire gauze to break up the bubbles of gas as they 
pass through the water. The results are generally fairly 
concordant among themselves if a well-designed form of 
apparatus be used, but they have a tendency to be low, as it is 
very difficult to burn the coal, especially if it is bituminous, 
without getting a little smoke at the start, and sometimes 
the combustion is not complete owing to a covering of ash 
preventing the oxygen from reaching the unburnt coal. 

The bomb type of calorimeter consists essentially of a 
closed iron vessel lined with platinum and able to bear a high 


pressure. The coal is placed in this vessel on a small dish and 
the vessel closed ; it is then filled with compressed oxygen, 
suspended in a water vessel containing a known volume of 
water, the coal fired electrically and the rise of temperature 
taken. The bomb gives very good results, but it is a very 
expensive apd complicated apparatus, and requires skilled 
handling to obtain trustworthy resulte. As the bomb hasto 
bear the high pressure due to an explosion, it must neces- 
sarily be thick and heavy; consequently it haa a high 
water equivalent, as much as 300 or 400 grammes, and as 
a rule the rise of temperature is only about 4? F. Under 
these circumstances it, will be seen that very great precautions 
must be taken to avoid errors, as &mall differences in the 
is um temperature make a large difference in the result 
obtained. 


A, Combustion chamber; в, Wooden cover; c, Tube suspending com- 
bustion chamber; р, Valve; к, Water vessel; F, Insulating vessel; 
a, Thermometer; н, Stirrer. 


DIAGRAM OF THE Sopium PEROXIDE CALORIMETER 
USED BY THE WRITER. 


The sodinm peroxide calorimeter, such as the Parr or that 
designed by the writer, which he has been using for the 
last two years in the work of the Westminster Electrical 
Testing Laboratory with satisfactory resulta, has some of 
the advantages of both the bomb and the oxygen type. 
As with the bomb, the gas does поб escape or bubble through 
the water, but is absorbed by the sodium peroxide, and like the 
oxygen type, it can be made cheaply and simply. As they have 
very little pressure to bear, the parts can be made compara- 
tively light, the water value kept small (about 60 to 70 
grammes), and a fairly large increase of temperature used. 
The sodium peroxide is actually melted by the heat, and 
this makes it easy to obtain complete combustion. 

As the various parts of a calorimeter themselves absorb 
heat, it is necessary to find their absorption capacity in 
relation to water; this is called the water value of the 
apparatus, and may be found by multiplying the weights of 


the parts by their specific heats, or more accurately by 


making an experiment with a pure substance of known 
calorific value such as sugar carbon. 

The sodium peroxide calorimeter consists of a combustion 
chamber suspended by a tube passing through the wooden 


top of the apparatus, and having a valve at the top of the 


tube; the bottom part of this chamber unscrews, and the 
coal is placed in it, sodium peroxide to the extent of. 16 to 
20 times the weight of the coal being added and well mixed 
with it; the combustion chamber is then screwed together and 
placed in the water vessel, which is of copper, and fits on to 


. the wooden top with a bayonet joint, so that the whole can 


be lifted together. It is then placed in the outer insulating 
vessel, a thermometer graduated in twentieths of a degree 
Fah. is suspended in the water, and the apparatus is ready for 
firing. The water is well stirred, and the temperature is 
taken; a short piece of wire is made red-hot, dropped 
through the valve, and the valve closed. The combustion 
starts immediately, and is over in a few seconds. The ther- 
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mometer rises rapidly at first, and then more slowly, until it 
reaches ив maximum in five or six minutes. The apparatus 
gives а direct reading, the thermometer rising 1° F. for 
every 1,000 B. TH. U. 

As calorimeter experiments are always made with the coal 
dried at 220° F., and at ordinary temperatures, the result is 
the calorific value of the dry coal with the hydrogen burnt 
to water, but a more useful result is the calorific value of 
the coal as received with the hydrogen burnt to steam, 
which is obtained by making the following corrections. 
For example, supposing that, with & certain coal, 14,500 
B.TH.U. was the result of the calorimeter experiment, and it 
was found that the coal contained 4 per cent. of hydrogen, 
and consequently produced 36:0 per cent. of water when 
burnt, it would be necessary to deduct 0°36 x 967 (latent 
heat of steam) = 348 B.TH.U., making 14,152 B.TH.U. for 
the dry coal with the hydrogen burnt to steam, and if 10˙0 
per cent. of moisture was contained in the coal as received, 
the 14,152 must be multiplied by 0°9, giving 12,736, from 
which must be deducted 0:1 x 967 = 97 B. TH. U., for the 
water in the coal, giving asa final result 12,639 n.TH.U. as 
the calorific value as received, with the hydrogen burnt to 
steam. Тһе evaporative power from and at 212? F. is 
found by dividing the above result by 967, and gives the 
pounds of water that 1 Ib. of coal would evaporate from and 

at 212? F., if all the heat could be used. 


Hard steam Short tlame 


Anthracite. coal. with hard coke. 
Volatile matter ... A shes 6:45 12°74 21:42 
Ash pet uoa ee z 3°96 10°18 6°26 
Fixed carbon  ... "T .. 89:59 77:08 72:32 
100:00 100:00 100:00 
Moisture ... T РЕ a 2:30 ` 114 3°42 
Calorific value of dry coal burnt 
to water in B.TH.U. ... . 14,920 13,910 14,690 
Calorific value of coal as received 
burnt to steam in B.TH.U. ... 14,986 12,078 13,437 
Evaporative power from and at 
212? F. Бе s ud 14:9 lb. 12:5 lb. 13:9 lb. 
Furnace Long-flame Non-coking 
coal coal, soft long-tlame 
coking porous coke. gas coal. 
Volatile matter ... 32°35 36°17 46:64 


Ash Г ... 1125 8-49 7-14 


Fixed carbon 56:40 55:41 46:22 
100:00 100:00 100700 
Moisture ... b» aN ix 6°76 531 6:42 
Calorific value of dry coal burnt 
to water in B. TR. v. . 13,920 14,500 14,750 
Calorific value of coal as received 
burnt to steam in B. H. v.. . 12,472 13,157 13,216 
Evaporative power from and at 
212° F. wat us . 129 13:6 137 


The determination of volatile matter is made by heating 
2grammes of the ooal in a closed platinum crucible to & 
red heat for 15 minutes, cooling, and finding the loss of 
weight ; this also gives the amount of coke produced, that is, 
if the coal will coke; and the coke may be examined as to 
whether it is hard and dense or soft and porous, points 
which it ig sometimes useful to know when using some types 
of mechanical stokers. 

The method of sampling must necessarily vary according 
to circumstances, depending upon how, and in what quantities 
the coal is delivered, but the chief end to aim at is to obtain 
a sample that really represents the bulk, and this is usually 
done by taking every tenth or twentieth barrow, or what- 
ever may be used in the unloading, mixing, breaking up the 
lumps and quartering again and again until a few pounds 
only are left containing no lumps that will not pass a ]-in. 
sieve. Three or four bottles of from 4 to 1 lb. capacity are 
filled and sent to be tested or kept for reference; it is 
advisable to use bottles with tightly fitting corks, or patent 
tins, the tops of which can be covered with wax to prevent 
the езсаре of moisture. | 

It would be a good plan, in large stations, at any rate, to 
adopt similar methods to those used by smelters, steel works 


and other large users of coal, viz., to fix in the contract the 


limite of moisture and ash, and to make deductions in the 
price for any exceas over the amounts allowed. In the 
ordinary way a coal merchant has a tendency to choose a 
ample to submit to the buyer that is a little above the 
average, and the bulk delivered will not be quite up to the 


‘Long Jump and the One Mile Steeplechase. 


sample. This may occur quite unintentionally through care- 
lessness ; but if it is found that deductions are made, more 
care will be taken to see that the bulk is up to the sample. 
Of course, it is impossible to say what the saving may be 
when this method is adopted, as there is no means of 
knowing what would have been delivered if the system had not 
been in force, but it must be remembered that each per cent. of 
ash or moisture means a ton in every 100 tons, and as a differ- 
ence of 5 per cent. between the sample and the bulk is not an 
unusual occurrence, it will be seen that such systematic 
sampling and testing must effect a considerable saving. 

It is very often found that a low priced coal is better 
value for the price asked, provided that the furnace is 
capable of burning it properly, as the price is not in direct 
ratio to the heat units contained in it, the higher priced 
coals being proportionately more expensive. In the previous 
column are given the actual figures for some typical coals. 


BUSINESS NOTES. 


Brush Contracts. — The following contracts have 
recently been placed with the BRUSH ELECTRICAL ENGINEERING 
Co., LTD. :— 

For the Bombay Electric Supply and Tramways Co.—Five double-class cars 
with double bogie trucks and Brush motor equipments; five single-class cars 
with double bogie trucks and Brush motor equipments; 10 additional sets of 
trucks and motor equipments. | 

For the New Modderfontein Gold Mines, South Africa.—300 xw. Brush- 
Falcon enclosed engine. 

For the Midland Railway Co. (for Burton and Ashby light railways).—Seven 
complete electric cars with Brush trucks and Westinghouse motor equipments. 


Thomson-Houston Athletic Club. — The second 
annual athletic and cycling sports of this club under A.A.A. and 
N.C.U. rules, are to take place on Saturday next, August 18th, on 
the B.T.-H. Sports Ground at Rugby, when a very successful meeting 
is anticipated. Among other items on a very strong programme, 
there are two Midland Championships to be decided, viz.: the 
The present holder of 
the latter championship ie Arthur Russell a member of the 
Thomson-Houston A.C. Russell is also holder of the Two-Mile 
Steeplechase Championship of England. The entry list just closed 
shows that last year's record entry of 415 will be equalled if not 
exceeded, and among them are no less than 20 champions repre- 
senting the South, Midlands and North of England, Ireland and 
Wales. Special arrangements have been made with the L. & N.W. 
Railway and the G.C. Railway for the issue of cheap tickets to 
Rugby on the day of the sports. 


Catalogues and Lists.—The ELECTRIC AND GENERAL 
Stores Co. Leeds and Sunderland.—Circular showing and 
pricing a workshop tidy or assembling stand which they are 
supplying. : 

The HERCULES ELECTRICAL MANUFACTURING Co., Church Lane, 
Battersea.— Price list of ignition and storage batteries of from 12 
to 1,500 ampere-hours capacity. The particulars are clearly set 
out in table form. 

The C. W. Hunt Co., New York.—Pocket catalogue of their 
* Industrial" railways, special cars, track, &c. 

Messgas. MavoR & Courson, LTD., Glasgow. The firm's August 
date card gives a record of a year's working of one of their electric 
coal cutters. 

Messrs. CLABKE, CHAPMAN & Co., Lrp., Gateshead-on-Tyne.— 
Illustrated catalogue (46 pp.) describing by the aid of some good 
half-tone blocks and some coloured sectional diagrams, the 
“ Woodeson patent slow speed steam pumps for all services and 
pressures. Feed pumps with their automatic control gear, service 
and ballast pumps, tandem compound pumps, vertical and hori- 
zontal ram pumps are all partioulariséd. There are some tables of 
useful general information concerning weights and measures, steam 
pressure, temperature, volume and density, and so on, of value in 
connection with the matter. 

Арни, ELRCOrRIC Co. (Marples, Leach & Co.), 6, Victoria Avenue, 
Bishopsgate Street Without, E.C.—Price-list (No. 1034) of 44 pp., 
giving general specification, also tabulated figures as to outputs, 

ressures, prices, dimensions and weights, of their various types of 

irect-current dynamos and motors. Illustrations are given, both 
half-tone and line, the latter including various diagrams of con- 
nections, А special list is given of motor-generators, also an 
illustrated description of their tramway-type controllers, which are 
extensively used in connection with electrically-driven printing 
presses and similar machines. ' 

THE PERFECTA SEAMLESS STEEL TUBE AND Conpvit Co., Lrp., 
Aston.— Illustrated price list (8 pages) relating to the Perfecta 
continuity fittings, inspection and junction boxes, ceiling rose and 
switch boxes, &c. 

Messrs. Cecin Норвез & Co., Balfour House, Finsbury Pave- 
ment, E.C.—Leaflet relating to the patent “ screened light" batten 
for special colour effects, which has been adopted in several theatres. 
The batten is fitted with reflectors, which prevent the mingling of 
lights of different colours, and increase the reflecting surface 
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Speedometer v. Police Evidence. — In a recent 
motor-car driving prosecution at Leeds, it was alleged by the police 
that the car covered a distance of 220 yards at the rate of 28 
miles an hour. The car was provided with two speedometers 
supplied by Messrs. S. 8мітн & Son, Lrp., of Strand, W. C., one of 
which had a tell-tale hand thereon which indicated a speed of 
19 miles per hour. Upon this evidence being given, the stipendiary 
magistrate suggested a test of the accuracy of the speedometers, 
which was duly carried out, and on their being found accurate, he 
dismissed the summons, stating that, in his judgment, a mechanical 
instrument of this kind was more reliable than the observation of 
police officers. Without casting any imputation upon their veracity, 
he remarked that the human element was more capable of error 
than a reliable instrument. 


Country House Lighting.—A somewhat novel idea, 
with the object of developing the use of combined petrol engines 
and dynamos for country house lighting, has been put into practice 
by M. Delieuvin (204 Boulevard Pereise), Paris. This gentleman 
holds the concession for the De Dion electric lighting setas, and, 
with the view of bringing their advantages before possible users, he 
has mounted one of them on a small motor-car. The equipment 
comprises engine, dynamo, cables and switchboard, &c., so that the 
car can be driven to the residence of any possible client, and small 
temporary installations by way of demonstration carried out at 
short notice. 


Annual Outing.—The annual outing of Messrs. A. 
REYROLLE & Со.'в Hebburn establishment took place on Saturday 
last in glorious weather. The morning was spent visiting the 
different historic spots of Alnwick. After dinner, which was 
provided at Alnwick, brakes were provided to drive the whole party 
to Alnmouth, where tea was provided on the Battery. The great 
success of the day was the sports, of which “putting the shot" 
and the singing competition proved the most exciting and enjoy- 
able. 


Book Notices.— Projeklierung von Eleklricilatswerken. 
By Fritz Hoppe. Vol. X of Repetitorien der Elektrotechnik.” 
Hanover: Dr. Max Jünecke. Price M.3.80.— To give anything 
approaching complete information on the design of electricity 
supply stations in the space allowed by this little volume is 
obviously impossible, and the writer has consequently confined 
himself to a general outline of the subject, based on the special 
information collected by him for a larger treatise about to be 
published. The question of cost is rightly made the deciding 
factor throughout, and the conditions which must be fulfilled 
before an undertaking can be called a success are clearly pointed 
out. , The writer deplores the fact that so many German electrical 
supply undertakings are not a success financially, after deductions 
for depreciation, &c., have been made on a sound basis, and he con- 
siders that this is largely due to the want of careful preliminary 
calculation, the tendency towards showy and expensive buildings, 
and the low prices charged to power consumers, indiscriminately, 
in spite of the fact tbat they often add to, instead of reducing, the 
cost of production. "The book is divided into five chapters, dealing 
respectively with Preliminary Investigations, Predetermination of 
the Cost of Production and the Probable Profits, Design of the 
Station and Selection of the Plant, Design of the Distributing 
System, and General Hints on the Preparation of the Scheme. 
There is also an appendix giving some useful statistics as to the 
cost of German undertakings. The information, though very much 
condensed, covers the whole ground, and is given in simple language, 
and in a form which will be readily understood even by the non- 
technical reader. 

Aufnahme und Analyse von Wechselstromkurven, By Dr. Ernst 
Orlich. Vol. 7 of Elektrotechnik in  Einzel-Darstellungen." 
Brunswick: Friedrich Vieweg & Sohn. Price M.3.50.— The 
increasing importance given to the detailed study of alternating 
current curves of recent years, quite justifies the production of a 
book like this, giving & concise account of the various methods of 
experimentally recording and of analysing such curves. From the 
nature of the subject the treatment is necessarily somewhat mathe- 
matical, but the descriptions of the various methods are clear, 
though very much condensed, and are in many cases usefully 
illustrated by the writer's experiments at the Reichsanstalt. The 
three chief divisions of the book deal with (1) the experimental 
determination of the curves (including the numerous step by step 
methods, the Braun cathode tube method and the various oscillo- 
graphs); (2) the experimental and mathematical methods of curve 
analysis; and (3) the different mechanical harmonic analysers. 
The first two of these divisions are complete and up to date, but the 
third, perhaps because of its comparatively small practical 
importance, is not sufficiently detailed or illustrated to give a clear 
idea as to the action of the various machines described. A useful 
table of references to original sources is added, and, wherever 
possible, the names of the makers of the various pieces of apparatus 
are given. 

Die Akkumulatoren. By Dr. L. Lucas. Vol. VI of Repetitorien 
der Elektrotechnik.” Hanover: Dr. Max Janecke. Price M. 3. 40. 
— This is a thoroughly practical book on accumulators, and 
contrives to give, in small space, an all-round view of their action 
and construction, without going into the multiplicity of manu- 
facturing details. Part I deals with the raw materials employed 
and the standard methods of construction. In Part II the uses and 
methods of operating accumulators are explained, and descriptions 
of their auxiliary apparatus, switchboard arrangements, &c., are 
given. Short ariicles on portable batteries, alkaline accumulators 
and primary batteries are also included. Part III contains a 
simply worded introduction to electro-chemical theory, whil& 


Part IV deals with its application to the lead accumulator, and also 
gives some useful hints as to the sources of failure in accumulators, 
Frequent references to the standard works on the subject by 
Dolezalek, Gladstone and Hibbert, &c., as well as to the technical 
Press, add to the usefulness of the book. 

Synchronmaschinen für Wechsel und Drehstrom. Ву W. Winkel- 
mann. Vol. IV of Repetitorien der Elektrotechnik." Hanover: 
Dr. Max Jiinecke. Price M.3.40.—This volume deals with the 
electrical side of the design of single and three-phase alternators 
and synchronous motors. It is intended for those already possese- 


ing a fair general knowledge of the subject, so that many points are 


passed over shortly with a reference to Arnold's or to some other 
alternating current text-book. The treatmentlis somewhat unequal, 
a quite disproportionate amount of space being given to a dis- 
cussion of E. M. F. waves and the production of а sine wave E. M. r. on 
open circuit, whilst the practical construction of the machines is 
hardly touched on at all.. The subject of armature reaction is 
fully dealt with, and the chapters on the parallel running of alter- 
nators and on the compounding of alternators are clear and 
sufficient. The last 30 pages are devoted to the detailed electrical 
design of а 500-Kw. three-phase alternator, and form a useful com- 
mentary on the rules laid down in the earlier part of the book. 
A short index is provided, as well as a table of the symbols em- 
ployed, and a fairly complete table of references to recent articles 
on the subject in the German, English, American and French 
technical Presa. 


" Experimental-Untersuchung über die Möglichkeit einer Dop- 


peltelephonie mittels unterbrochener Klänge. 
Amsterdam: J. Miiller. 

“ Proceedings of the Engineers’ Club of Philadelphia.” Vol. 
XXIII, No. 3, July, 1906. Philadelphia, Pa.: The Club, 1123, 
Girard Street. 

“Technology Quarterly and Proceedings of the Society of 
Arts.” Vol. XIX, No. 2, June, 1906. Boston, Mass.: Massa- 
chusetts Institute of Technology. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXV, No. 7, July, 1906. New York: The Institute, 95, 
Liberty Street. 


Dissolutions and Liquidations,—LLANDUDNO AND 
ConLwyx Bay ELECTRIC TRACTION Co., Lrp.—Creditors must send 
particulars of their debts, &c., to Mr. J. Morris, 33, Brazennose 
Street, Manchester, the liquidator, by August 24th. 

Messrs. G. H. Моврнү & Co., general electrical engineers, 
94, Bermondsey Wall, Bermondsey.—Mesers. G. H. Murphy and 
G. H. K. Hays have dissolved partnership. Mr. Murphy will con- 
tinue the business under the old style, and will attend to debts. 

HENRY B. BIN Ro, electrical engineer, Leadenhall Street, E. C.— 
Notice is given of the release, on July 2nd, of the trustee under 
this failure. 

THe ELECTRICAL Corporation, LTD. —On August 4th this 
company resolved to wind up voluntarily, with Mr. E. Wilding, 
Dashwood House, E. C., as liquidator. | 

EMPIRE ELECTRIC Light AND PowER Co., LrD.—4A petition 
presented by the Tudor Accumulator Co., Ltd., for winding up this 
company is to be heard in London on August 22nd. 

W. В. SYKES IvrEBLOCKING SIGNAL. Co.—A petition to confirm 
a resolution reducing the capital from £100,000 to £75,000, is to be 
heard on August 22nd. 

Messrs. J. E. Н. ANDREW & Co., Lrp.—A meeting is to be 
held on September 18th at Sheffield to hear an account of the 
winding up from the liquidator (Mr. A. R. Bellamy). 

Scorrisk&  HousEe-TO-Hovse Exxcrricitry Co., LID.— This 
company is w.nding up voluntarily with Mr. H. B. Renwick as 
liquidator, с e business being sold to the Coatbridge and Airdrie 
Electric Supply Co., Ltd. | 

GEN PAL ELECTRICO Power AND Traction Co, Їтр.—А 
meeting will be held at Dashwood House, E. C., on September 19th 
*c hear an account of the winding up from the liquidators (Messrs. 
К. Wilding and W. Bullock). 


Bankruptcy Proceedings.—Lazarts BLUMENTHAL, 
electrical merchant, 78, Queen Victoria Street, E.C.—At the 
London Bankruptcy Court, on Monday, the statutory first meeting 
of creditors was held under this failure, Mr. E. Leadam Hough, 
the Senior Official Receiver, presiding. The receiving order was 
made on July 24th, upon a petition of Messrs. Krupka & Jacoby, 
the act of bankruptcy alleged being non-compliance with the 
requirements of a statutory bankruptcy notice. The chairman 
reported that, according to the debtor's statements, he was а 
German subject, and for many years prior to August, 1895, carried 
on business as a commission agent in the United States of America. 
He came to this country in March, 1896, having between £500 and 


By J. W. Giltay. 


£1,000 capital, with an invention for an improved telephonic 


system, patented: by Baron Szvetic, of Buda-Pesth. In July of 
the following year he registered the News and Entertainments 
Telephone Syndicate, Ltd., with a nominal capital of £25,000, 
divided into shares of £1 each, for the purpose of acquiring his 
licence to use the patent. He sold the licence to the syndicate at 
the price of £15,000, payable in fully paid shares, and was appointed 
as managing director. He borrowed £1,250 for the purposes of the 
syndicate; that money was still owing by him. The syndicate 
carricd on business at 78, Queen Victoria Street, E.C., but it 
failed in ite attempt to obtain contracts for the supply of ite 
system, and it ultimately became moribund. The debtor estimated 
that he had lost £1,775 in connection with the syndicate. In 
March, 1899, or 1900, he became t for the sale of electrical 
motor-cars, manufactured by H. Scheele (of Cologne). The cars 
were invoiced to him ata fixed price, and he was allowed to retain 
any sum he received over and above that price. He carried om the 
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agency under the style of the Imprimir Motor-Car Co., until 1904, 
when it was transferred to the Automobile Supply Co., Ltd.,on the 
understanding that he should continue the agency on behalf of the 
company, receiving a commission. He subsequently resigned that 
position, and had since been engaged in dealing in second-hand 
motor-cars. The debtor further stated that in 1903 he also began 
to deal in electric lamps and fittings, and he had carried on that 
business under the style of the Simplex Electrical Co., with the 
exception of the period December, 1903—April, 1904, when he 
carried on a similar business at la, Lancaster Gate, S.W., under 
the style of the Ajax Electrical Co. The claim of the petitioning 
creditor arose out of goods supplied to the Simplex Co. The 
debtor, who attributed his failure to loss in connection with Baron 
Bsvetic's invention and want of capital, had filed a statement of 
affairs showing liabilities £2,477 4s. 2d., and assets nil. There 
was no proposal before the meeting, and the case remained in the 
hands of the Official Receiver, an order for the summary admini- 
stration of the estate having been obtained. The public examination is 
ee for September 11th. Appended is a list of the principal 
itors :— = 


H. Cocks, Bartoum Gardens, W. eu - РЕ .. £250 
fegar, Bastard & Co., Salter’s Hall Court, Е.С. .. 22 85 
Doherty & Co., Great Newport Street, W.C. ES Es 10 
J. Mason, Acton, W «a $ i; «x - ©» 750 
Т. Lang, address unknown - ds 350 
H. Scheele, Colegne 25 d ШЕ. сз ЕЕ "ES 850 
F. Ferrington, address unknown "n a 25 és 150 
T. Ryall, Hill’s Place, W. vs s - Um s 80 
Sweetmeat Automatic Co., Ltd., London, S. E. ae 85 
Lanoaster Garage, Lancaster Gate т а ae 75 
H. Estd. Herrenau, Queen Btreet, E.C. 85 


Krupka & Jacoby, Watling Street, E. CCC. 95 


Trade Announcements, — The works of Messrs. 
Riewanpsons, WEsTGARTH & Co., LTD., at Middlesbrough will be 
closed from to-morrow, 18th inst., until 27th inst., for stocktaking 
and local holidays, 

From to-morrow, 18th inst.,all communications for the YORKSHIRE 
BLEcfTBIC Power Co. must be addressed to the new head offices, 
Thornhill, near Dewsbury. 

Musses. Siemens Bros.’ Dynamo WORKS, LTD., inform us that 
they have opened a branch office at Central House, New Street, 
Birmingham, which will attend to their interests in the Counties of 
Leicestershire, Montgomeryshire, Northamptonshire, Rutlandshire, 
Shropshire, Staffordshire, Warwickshire and Worcestershire. 

Tue RoBEBoID Co., LTD., of Waterloo House, 81-83, Knightrider 
Street, Queen Victoria Street, London, E.C., has been formed to 
take over the business of the “Р. & B." and “ Ruberoid " Depart- 
ments of Mesars. Robert W. Blackwell & Co., Ltd. Mr. Edgar R. 
James, late joint managing director of Messrs. Robert W. Blackwell 
and Co., Ltd., is ing director of the new company, which will 
сыту large stocks of the “Р. & B."electrical compounds, tapes, 
varnishes and other electrical insulating materials. 

Mr. H. Moss, recently manager for Messrs. David Wilson & Co., 
Huddersfield, has been appointed manager of Department 2 for Mr. 
Chas. Pullan, electrical engineer and contractor, 57, King’s Arcade, 
Bradford, to which address letters should be sent. Mr. Moss will 
deal with all business south of Bradford. 

The Омон Exxcrnic Co., Lrp., ask us to mention that telegrams 
for them should be addressed Abeam, London,“ Abeam, New- 
castle,” or Kandus, Glasgow.” Telephonic communication to the 
head office, London, should be given through No. 2,970 Hop. They 
are particularly anxious that the trade should take a note of these 


arrangements. 


LIGHTING and POWER NOTES. 


Aldershot.—The T.C. has decided to apply to the 
L.G.B. for sanction to borrow £2,000 for mains extensions and 
an amount overspent on capital account. 


Barnstaple.—The annual accounts of the T.C. show 
that, in regard to the electricity undertaking, during the 
pest year the revenue amounted to £3,994 and the working 
expenses to £2,107, leaving a gross profit of £1,887. Out of that 
sum the financial charges absorb £1,618, leaving a net surplus of 
£269 on the year’s working. This has reduced the deficiency on 
the previous two years’ working to £726. The sale of energy per 
meter realised £1,812, and for public lighting £1,789. 


Basingstoke.—The Council has had under consideration 
correspondence relating to the sale of the prov. order for electric 
lighting to Messrs. Enright. The latter firm had offered £250 for 
the order, but the Electric Lighting Committee disagreed as to 
terms and the matter dropped. Now the Committee is anxious, 
owing to the lapse of time, to come to some arrangement. 


Beverley.—The T.C. has considered the proposed terms 
of the agreement forthetransfer of the electric lighting order to 
Messrs. J. and J. S. Enright, of London, and resolved to asceriain 
from Messrs. Enright the precise terms of the agreement they aro 
prepared to enter into, particularly as regards the opening up of 
the streets, the period for the execution of the works and other 
matters. 


Caversham.—The U.D.C. has decided not to consent 
to the application of the Electricity Works Development Co. for a 
prov. order for E.L., the Council having decided to apply for powers 
itself. 


Bath.—The accounts of the City electricity under- 
taking for the year ended March 31st last, have been issued, 
and the result is rather disappointing. There was a deficit on the 
1905 working of £214; this, however, was covered by the pre- 
vious year's credit balance, and £937 carried forward. The 
deficit this year amounts to £339. The output only increased by 
some 60,000 units, and of this amount, 32,559 was due to public 
lighting. The total revenue received from supply of energy 
for power purposes was only £211. The charges are 5d., 4d. and 
24d. per unit for lighting, and 11d. per unit for power. The 
principal items are as follows:— | 


Year ended March 81st, 1906. 1906. 
Total revenue T be - x £18,149 £17,383 
Total working costs :5 ee “з - £9,915 £0,228 
Gross profit .. me T" 82 D ate £8,294 £8,145 
Interest Ж oe S ss - E £4,635 £4,528 
Sinking fund EIS а an - ЕА £8,938 £3,836 
Net loss gig - và iu vis Ys £339 £214 
Number of public lamps... { larcs) 183 arcs 
Units sold zr ja 8 E SA 1,050,588 989,107 
Maximum load ai id - се ds 919 Kw. 916 kw. 
Average price obtained per unit :— 
Privatelighting .. sd - is n 4:6394. 476d. 
Public lighting. Be ee Eo pS 2°57d. 2°Ted. 
Total working costs per unit à 2:26d. 224d. 
Capital expended .. - Е £152,043 £146,311 


Canada.— Kenora, Охт.— Тһе Corporation has awarded 
to Messrs. Allis-Chalmers-Bullock, Ltd., Montreal, the contract for 
the municipal lighting plant, consisting of three a.c. generators, of 
the water-wheeltype, each of 625 xw. capacity, and two direct 
current generators of 175 Kw. each, to be used as exciters. The 
contract, includes switchboard and other accessories. 


Continental Notes.—Norway.—A law is expected to be 
introduced into Norway's new Storthing to prevent the alienation 
of the country’s waterfalls to foreign companies. A Norse 
speculator is said to be already in England seeking to form 
a strong English company with a view to controlling the 
largest number possible of his country's waterfalls. The sale 
has been arranged of Vrangfos and Eidfos, two of the largest 
waterfalls in Hollen, to Mr. Advocate Flood, of Christiania, 
on account of third parties, for a sum of 850,000 kroner. The 
ultimate purchaser is Mr. Chamberlain Cappler, of Ulefos, who 
contemplates using the falls for the generation of electric current 
for use in his iron smelting works in Hollen. 

SwEDEN.—The Tyttbo waterfall, in Dalälf, belonging to the 
Gysinge Co., has been sold to Mr. G. A. Granström for 375,000 
kroner, the latter proposing to utilise it for the generation of 
electrical power for his zinc smelting works at Sola. 

The Riksdag has sanctioned the expenditure, for the benefit of the 
State, of 3,250,000 kroner for the erection of a power station, the 
building of a canal, and the acquisition of various private rights on 
the Trolhattan stream. Further sums, bringing the total up to 
5,000,000 kroner, have also been sanctioned by the Riksdag for the 
State purchaee of other waterfalls for the working of the Govern- 
ment electric railways. 

IrTALY.—A company styled the Società Elettrica del Репо 
(Bergomanero) has been formed with a capital of 400,000 lire, 
to be increased to 1,000,000 lire, for the production and distribu- 
tion of electrical energy in the Valley of Pellino. 


Chingford.—The U.D.C. has decided to oppose the appli- 
cation of the Mutual Electricity Supply Co. for a prov. order 
for E.L. 


Dundee.— At a meeting of the Electricity Committee on 
August 13th, the engineer, reporting on the question of a site for 
the new electrical station, brought under notice a proposal to 
acquire King William Dock. The cost, including sub-stations, he 
estimated at about £87,000, and while the initial cost might be 
heavy, it would be compensated for by the station being near the 
centre of the city. It was agreed to have a conference with the 
Harbour Trustees. | 


Durham County.—A conference of delegates of the 
Durham Miners’ Association was held at Durham on the 11th inst., 
to consider the question of a county electrical supply service, and 
the general principle of municipalisation. No resolution was put, 
but there was a general agreement that the principal of municipal 
enterprise should be supported. 


Ecuador.—The British Consul at Guagayuil reports that 
projects for electric light are being developed in Quito, Riobamba, 
Ambato and Latacunga, all to be worked by the abundant water- 
power of the country, but so far they are in a primitive and very 
incomplete state. At Loja, on the confines of Peru, electric light 
has been established for some years, but it is constantly getting 
out of order. 


Exeter.—A L. G. B. inquiry was held on the 7th inst. 
relative to an application by the С.С. to bomrow £15,500 for 
electric lighting works, &c. Considerable discussion took place in 
regard to portions of the proposed loans already spent, and the 
inquiry was adjourned pending the supply of further details. 


Hereford.—The T.C. has decided to extend tlie clec- 
tricity works and enlarge the plant, at an estimated cost of £6,250. 
The sum is made up as follows :— Boiler, feed pump, piping, &c., 
£1,178: condensing and feed water plant, £550; one triple- 
expansion engine direct coupled to a 250-kw. multi-polar shunt- 
wound dynamo, and one 60-Kw. steam balancer set, cables, instru- 
ments, &c., £3,150 ; buildings, £1,000 ; contingencies, £372. 
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India.— Kasumrr.—Jndian Engineering states that a 
decision has been arrived at by the Kashmir Durbar in the matter 
of the hydro-electric installation at Jummoo, tenders for which 
were called for last year. After careful consideration of all the 
tenders, H.H. the Maharaja has decided to accept that of Messrs. 
Balmer, Lawrie & Co., of Calcutta. 


Ivybridge.—The U.D.C. has decided to discuss an 


E.L. scheme with an expert at an early date. 


Japan.—According to the Anylo-Japanese Gazelle, the 
Tokyo Electric Light Co. for the first half of the present year 
shows a net profit of Y340,264. The dividend is at the rate of 12 
per cent. per annum, taking 303, 000. Y15,800 goes to reserve, 
and Y21,464 is carried to the next half-year’s account. 

The report of the Kyoto Electric Light Co. for the half-year 
shows a net profit of Y79,269, a dividend at the rate of 15 per cent. 
per annum absorbs Y75,000, Y4,000 was placed to reserve, and Y269 
carried forward. The directors announced the issue of 7 per cent. 
debentures to the amount of Y300,000. 

CHEMULPO.— The plant at the electricity works, which has 
been erected by a Japanese company, comprises two 175-H.P. 
horizontal tandem engines, driving two 100-Kw. generators. 
The whole plant, including boilers, is of German manufacture.— 
Anglo-Japanese Gazette, - | 


Kearsley.—The Farnworth U.D.C. and the Lancashire 
Electric Power Co. have informed the U.D.C. that they intend 
applying to the B. of T. for prov. orders for E.L. 


Little Hulton.—At the meeting of the U.D.C. on 
August 8th, a letter was read from the Lancashire Electric Power 
Co., stating that arrangements were almost complete for the transfer 
of the Council's E.L. order. 


London. MARWLERBOXE.— On its consulting engineer's 
advice, the B.C. offer to install and supply, through wiring con- 
tractors, no fewer than two pairs of 50-watt lamps to any new and 
approved customer for an inclusive charge of 20s. per lamp per 
annum, to cover the use of the wiring and the supply of electricity 
up to 1,500 hoursa year. All new lamps are to be paid for by the con- 
sumer, and electricity consumed in excess of the quantity named is 
to cost 1d. per unit. 

CaMBERWELL.—A special meeting of the B.C. has been convened 
for September 19th to consider the question of applying to the B.of T. 
for a prov. order to supply electricity for public and private 
purposes in the borough, but excluding the area of the South Metro- 
politan Electric Light and Power Co. within the district. 


Newquay.—The generating station of the Newquay 
Electric Light and Power Co. was inaugurated a week or 80 ago. 
The ceremony was performed by the chairman of the U.D.C. The 
system is threc-wire with 460 volte across the outers. Mr. A. S. 
Hawkins is the resident engineer. 


New Zealand.—Warur.—In further reference to the 
Waihi Gold Mining Co.’s scheme for the utilisation of the Hora Hora 
Falls for the generation of electricity for power purposes on its 
properties, the Minister for Mines, Mr. J. McGowan, said a few 
weeks ago that the Government has not definitely refused the 
application, but is willing to allow the company to develop the 
falls subject to certain conditions being complied with. 

WELLINGTON.—At the annual meeting of the council of Fire 
Underwriters' Associations of New Zealand, which was held in 
Wellington a short while ago, the subject of electrical installations 
received earnest consideration. In consequence of the large pro- 
portion of wooden buildings in New Zealand towns, the council 
decided that firm and united action must be observed in this 
matter, and that good work by contractors must be insisted upon ; 
the defective work must be put right, and installations in every 
instance made to conform to the requirements of insurance 
companies before a certificate is granted; and, failing this, the 
insured must pay. an additional rate of 58. per cent. or his policy 
must be cancelled. ' 

AUCKLAND.—The City Council has asked Mr. Goodman, of 
Dunedin, to take preliminary steps to call for tenders for the 
electric lighting of the city. 


Ormesby.— In reply to a communication as to adopting 
electricity for public lighting, the U.D.C. has informed the Cleve- 
land and South Darham Electric Power Co. that the matter will be 
considered when the transfer of the Ormesby E.L. Order to the 
company is completed. | 


Portsmouth.—A fire, supposedly due to spontaneous 
combustion, recently occurred in the coal stored in the bunkers at the 
Corporation Electric Lighting Works. Similar fires have frequently 
happened during the summer months at other stations, pointing to 
the necessity of adopting more efficient means of storing large 
quantities of fuel for considerable periods. 


South Africa.—Umrata.—The municipality, a short 
time ago, called for tenders for a complete installation for either 
acetylene gas or electric lighting for the town. For the latter, the 
Umtata waterfalls, about 24 miles distant, are available, where 
there is permanent supply of water. The falls are 66 ft. deep. 
Power is required chictly for lighting purposes. The number of 
lights estimated for either scheme is from 2,000 to 4,000. 


St. Anne's-on-Sea.— The T.C. has decided to make 
application to the L.G.B. for a further loan of £6,000 for mains and 
Service extensions. 


South America.—CHILE.—A concession for providing 
electric light and power to Llai-Llai and district has been awarded 
to the Sociedad Fabrica de Sacos Roberto L. Beausire. 


South Africa.—IxpwE.—Capt. Quentrail’s report on the 
local coal mines for 1905 states that electricity continues to be 
largely used there. About half the coal is cut with electric 
machines of the American chain type, and the principal 
haulage underground is by electric locomotives. Continuous 
current is used at a pressure of 450 volts, with an earth return. 
During the year an electric tramway over 2 miles in length has 
been constructed on the surface. 


Scunthorpe.—The U.D.C. has offered to supply elec- 
tricity to the Midland Ironstone Co. for power, at 3d. per unit. 


Sowerby.—The P.C. has asked the Northern Counties 
Electricity Supply Co. and the Thirsk Gas Co. for prices for 
lighting the 73 public lamps for spproximately 1,380 hours, the 
lights to be guaranteed at 40 c.P., and the last-named company to 
quote for incandescent burners for the whole of the lamps. 


` Sunderland.—At the meeting of the T.C. on the 
8th inst., recommendations that a contract be entered into with 
Messrs. W. T. Doxford & Sona, Ltd., for the supply of electric 
energy to the whole of their works at Pallion ; and that the follow- 
ing machinery be obtained and installed at Hylton Road station 
and at Doxford's sub-station at a total estimated cost of £16,450, 
and tbat the Finance Committee be requested to memorialise the 
Local Government Board for sanction to borrow the amount, were 
agreed to. The additional plant includes a steam alternator; 
motor-generators and switch-gear; battery and auxiliaries; high 
tension transmission cables. Alderman Bruce said that if the 
Council agreed to the recommendation to take over the whole 
of Messrs. Doxford's supply, it meant that in a year it would 
have an output of at least 9,000,000 units; the Committee had 
inserted a clause in the agreement to the effect that Messrs. Doxford 
should pay such a sum annually, whether the works were working or 
not, as would meet the capital charges for interest and sinking 
fund, and a certain proportion for other fixed cbarges. It would 
get the capital returned by the time the contract expired. Then 
there was another provision in the contract, that if the price of 
coal went up, the company must also pay a proportionate price per 
unit in addition to the contract price. The basis price of coal was 
8s. 6d. ; if it advanced, the firm would have the pay the advance, 
and if it fell,the firm would reap the benefit. At present the firm 
named were taking 633,400 units, and the Corporation received 
£2,892 ; if the present proposal was accepted by the Corporation, 
the firm would take 3,000,000, and the revenue would be £9,375. 


Train Lighting in India.— Burma has adopted the 
Vicarino-Crawford system, and the report is very satisfactory. 
The Great Indian Peninsula Railway has just ordered 10 sets and 
the Rajputana Malwa R., worked by Bombay, Baroda and Central 
Indian Railway, has indented for eight. But as the new agent 
is apparently in favour of Stone's system, the issue as far as the 
latter company is concerned is complicated.—Indian Engineering. 


Warrington.—The T.C. has reduced the price of 
energy for the tramways from 1°6d. to 1:54. per unit. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—We give herewith in brief the results of the 
past two years’ working of the Corporation tramways. It will be 
seen that the total revenue during 1905-6 increased by a small 
amount, and the working expenses decreased by about £1,700. 
There has been, during the past 12 months, a decrease in the car 
miles run but an increase in the number of passengers carried, 
resulting in an addition to receipts per car-mile of 49d. The units 
used per car-mile during the past four years have steadily increased ; 
in 1903 the figure was 1054; 1904, 1106; іп 1905, 1:246; and іп 
1906, 1:306. Mr. R. 8. Pilcher, the general manager, in his report 


. States that much of the increase is due to the extra weight and resist- 


ance to wind pressure of the top-deck covered cars. Some top- 
deck covered cars are now being built, and on completion these will 
number 29 out of a total of 69 cars. The Aberdeen Suburban 
Tramways Co. run some cars over the Corporation system, the 
total mileage run by the company in 1905-6 being 111,861, which 
total is included in the figures given below :— | 


Year ended May 2156.. S T 1906. 1905. 
Total revenue .. v x ЯР a £70,508 £70,431 
Working costs—including management .. - 40,684 42,393 
Gross profit РЕ РА = ios E 29,824 28, 
Interest charges és es es PC 11,061 10,882 
Sinking fund  .. + es ui T€ 3,134 2,858 
Net profit .. ‘ce xs ре o 15,629 14,298 
Capital expenditure .. E pi 995 845,848 848,416 
Length of route.. m vs T Ка 14-87 14:37 
Car-miles .. a ze s Ps ы 1,546,015 1,611,595 
Passengers carried .. ve m .. 17,223,967 17,142,896 
Receipts per car-mile .. 25 v o 10:954. 10- 
Working expenses per car-mile .. € 6:81d. 
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Blackpool.—During the recent holiday season the 
Blackpool tramways have yielded record receipts. On the Sunday 
before Bank Holiday the takings, in fares, amounted to £524, in 
round figures, as against £470 on the corresponding Sunday in 1905. 
The Bank Holjday traffic receipts were £764, or £150 more than 
on the August Bank Holiday of 1905. The one day’s receipts 
equalled three weeks’ receipts in the winter season in Blackpool. 


Bournemouth.—The new line of the Corporation to 
Lower Parkstone was inspected on behalf of the B. of T. by Major 
E. Druitt on Friday last. The power to construct this line, which 
is about two miles in length, had been obtained by the British 
Electric Traction Co. On the amalgamation of the undertaking of 
the Poole Co. of the B.E.T.Co. asa result of arbitration between 
the Poole and Bournemouth Corporations, the Poole Corporation 
undertook the responsibility to construct the line, and it employed 
Mr. F. W. Lacey to prepare the plans, &. The electrical 
work was entrusted to the Brush Co. The line starts from 
the junction of the Ashley and Poole Roads, Branksome, and runs 
to Poole Park Gates East, where it connects with the line to 
Bournemouth and Poole. After the inspection the line was opened 
for traffic. | 


Bradford.—A statement relating to the Corporation 
parcel department shows that the actual number of parcels carricd 
during the first complete year the service has been in operation was 
478,214, and the receipts were £4,035. The department has the 
Bradford agency for several London carriers, and it is now equipped 
for sending parcels to any part of the world ata through rate.— 
Yorkshire Daily Observer. 


Canada.—Fonr WILLIAM, OwTARIO.— The Т.О. has 
decided to lease for seven years to the Mount McKay and Kakabeka 
electric railway, the line which the municipality is to lay down in 
its district. The system is to connect up with the company’s line 
to Kakabeka Falls. 

Mr. Arthur Hickling, of London, England, has been visiting 
London, Ontario, in connection with the building of an electric 
railroad from 8t. Mary's to London. Mr. Hickling is à member of 
the syndicate which is to finance the new undertaking which will 
have a capital of $1,000,000. The St. Mary's шира! authorities 
are keen on having the road built as quickly as possible, and the 
town is willing to subscribe for $50,000 of stock. The preliminary 
surveys are completed, and it has been decided to erect a power 
house at St. Mary’s at a cost of $100,000. As soon asthe exact 
route is decided upon, it is expected that work will be commenced. 


Continental Notes.—HouLAND.—The concession for 
an electric railway between Utrecht and Moarssen has been 
entrusted to Messrs. Van Eysden & Volker, Utrecht and Westzaar, 
North Holland. 

SwTrz IRLAND. A project for a new trunk line to pass through 
the Bernese Alpe, and connect at Brigue with the Simplon, is under 
consideration. The new line will include in its length of 56 km., 
134 km. of tunnel, and will be electrically worked. 


Erith—Bexley Heatli.— Mr. A. Coveney, the manager 
to the Erith U.D.C. tramways, has placed before the Bexley U.D.C. 
proposals for the through running of cars between the two districts. 
They are as follows: For power to run the Erith cars over the 
Bexley tracks from Northumberland Heath to the Broadway, the 
Erith U.D.C. will hand over to Bexley all moneys earned on ite 
line, Bexley paying working expenses during the period cars are in 
ite district, calculated upon a mileage basis, besides supplying 
energy, maintaining the track and overhead equipment; or 
instead of paying Bexley the net profits earned on its section, Erith 
topay an agreed price for every journey run in the district, such 
sum to be based upon the present average profits from that section, 
the Bexley Council maintaining the track, overhead equipment, 
and providing energy ; or the Councils to arrange for mutual running 
powers. The running authority to pay to the owning authority all 
receipts earned in one another's district. The Chairman of the 
Bexley E.L. and T. Committee stated that the matter had been 
referred to its own manager, and he had reported fully on the 
subject. The chairman said the Committee was unanimously of 
opinion that the proposals were not practicable. He informed the 
Council that possibly neither the Erith nor the Bexley tramways 
would be run at a profit, and that the returns recently issued showed 
that Bexley had been carrying considerably fewer passengers per 
week, yet it took more money. 

For our own part, we ate inclined to the belief that it would not 
be to Bexley’s disadvantage to have through running with Erith; it 
would certainly be an advantage from the public point of view. 


Folkestone.—W e understand that, in regard to the Folke- 
stonc, Hythe and Sandgate tramways, it is proposed to adopt the 
Dolter surface-contact system, provided it is proved to be satis- 
factory in other towns. 


Hampton Wick.—A deputation of residents waited on 
the U.D.C. on the 8th inst., and urged the Council to make strong 
representations to the L.U.T., Ltd., to abate the noise caused by the 
company’s trams. 


. Halifax,—A meeting of the Halifax No. 2 Branch of the 

ted Association of Tramway and Vehicular Workers was 
held on the 10th inst. to receive the decision of the exccutive 
with respect to the application for permission to their members to 
hand in motices unless their demands for the reinstatement of 


Driver Chadwick, six days' holiday with pay, and an advance of 
wages to conductors and shedmen, were granted by the Tramways 
Committee. 'The meeting was informed that the executive recom- 
mended that the wages and holidays question be submitted to arbitra- 
tion, and in respect to the dismissal of Driver Chadwick, the 
executive will support the branch provided 80 per cent. of the 
men are prepared to hand in their notices. A Sub-Committee haa 
been appointed to make a final appeal to the Tramways Committee 
on the matter. 


Harlesden.—The B. of T. inspection of the Harlesden 
section of the Middlesex C.C. tramways was held on the 10th inst, 


Hastings.—The T.C. on August 3rd decided by 21 votes 
to 9 to allow the Tramway Co. to run tramcars on Sundays provided 
that no employé works more than six days a week. 


Heywood.—The receipts on the Heap Bridge and Hop- 
wood tramways were reported at the meeting of the B.C. a few 
days ago to be very satisfactory, having for the month of June 
been equal to 10°22d. per car-mile. The July returns, it was 
stated, were likewise good. It is strongly recommended that a 
through service from Bury to Rochdale viá Hey wood should be 
started. The Heywood cars are already partly worked by the 
Bury Corporation and partly by that of Rochdale. The various 
authorities are agreed as to the desirability of a through service. 


India.—Rancoon.—ZJndian Engineering says that it is 
hoped that the tramways being put down by Messrs. Darwood & Co. 
will be opened about the end of this month. 


Lancashire and Yorkshire Railway. — At the 
meeting held in Manchester last week, Sir George Armytage (the 
chairman) made brief reference to developments of the line in the 
Liverpool district, pointing out that they were running a passenger 
service from Seaforth to Aintree on what was previously a goods 
line, which had now been electrified. They were now electrifying 
two more lines between Liverpool and Seaforth, and intended 
shortly to electrify the length from Aintree to Sandhills, rid 
Walton Junction, with a halt at Orrell Park; so that they would 
have a complete circular service from Liverpool to Aintree, vid 
Seaforth Junction and back to Liverpool by Walton Junction. 
They had now eight rail motors running, six more were to be built, 
and they intended to purchase motor-omnibuses to collect traftic. 


Light Railway Orders.—The B. of T. has confirmed 
the Tottenham and Walthamstow and the Bath and Lansdown 
light railway orders. 


L. & N. W. Railway.—In the course of his speech 
at the half-yearly meeting last week, Lord Stalbridge remarked 
that the time had arrived for them to give increased facilities, 
and more thoroughly to develop their London suburban traffic. 
Although they were giving a good service of trains between 
Watford and intermediate stations and Broad Street and 
Euston, they had not been able to put on such a service as 
was necessary for the encouragement of building, such as 
they found on other suburban lines, because to do so would 
seriously interfere with the working of the long-distance traftic. 
Even if the line could carry the additional traffic, which it 
would not, the experience of other companies showed that Euston 
Station; with any possible enlargements, would in a very short 
time be too small for the new traffic they might create. Notwith- 
standing all the circumstances, their suburban traffic had grown, 
and continued to grow. The serious problem they had had before 
them for some years had been how to relieve their main lines of 
some of their present suburban traffic, so as to give increascd 
accommodation for their long-distance traffic, and also how 
properly to develop the suburban traffic, without causing great dis- 
turbance at Euston Station. They had a scheme which they 
believed to be the solution. It was to make an electric railway 
from Euston to Watford and neighbourhood, partly alongside and 
partly under the present main line, with a loop and local station 
under Euston Station, to serve not only their existing suburban 
stations, but several additional stations along the proposed route. 
By this means they would be enabled in the first place to relieve 
the main lines of a great deal of their present suburban tratlic, 
improve the service from Watford to Broad Street, and give much- 
needed additional facilities for long-distance passenger and goods 
traffic; secoudly, to give a more frequent service of suburban 
trains, thus encouraging the development of the land lying along- 
side the line, and create a new and profitable traffic; thirdly, by 
going under Euston Station with a loop, they would decrease 


‚ rather than increase the suburban tratlic passing through the 


present Euston Station, and be able to afford communication with 
the City and South London and Charing Cross, Euston and Hamp- 
stead Railways. This was not a competitive scheme in any way, 
but an endeavour to meet existing difficulties and to provide 
ample facilities in their own territory, and at the same time to 
add to the prosperity of the company. The sharebolders would 
have another opportunity at the Wharncliffe meeting in February 
of considering the scheme in a concrete form. 


London.—DrvrwicH. — Dissatisfaction is expressed in 
the district as to the fares and routes arranged for the L.C.C. cars 
which are to serve Dulwich. No cars at present are to run direct 
between Dulwich, Blackfriars, Westminster, or St. George's 
Charch. 
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L.C.C.—Four more L.C.C. motormen were fined 58. and 2s. costs 
each, on Tuesday, for exceeding the speed limit. 

IsLMGTOR.— The B.C. has re-affirmed ite opposition to the pro- 
posal of the L.C.C. to adopt the overhead-trolley system for the 
borough. | 


Manchester.—At a meeting of the Corporation Tram- 
ways Committee, held last Tuesday, it was reported that applica- 
tions to the Bucklow R.D.C. and the Ashton-on-Mersey U.D.C. for 
licenses for the running of motor-omnibuses as feeders” in those 
localities to the Manchester tramways had been refused. The 
qoe on of extending the Stretford and Sale tramway service to 
the Timperley boundary, by the new route, was considered, and it 
was decided to open the extension to-day (Friday). At present tho 
Committee is unable to go forward with the line to Altrincham. 
The provisional order of the Altrincham U.D.C. has only just 
received the royal assent, and has not been handed to the Com- 
mittee. It is hoped that the work may be proceeded with in a few 
weeks, 


Newcastle-on-Tyne.—The accounts of the Corporation 
tramways for the year ended March 31st, 1906, have just becn 
issued. Traffic revenue amounted to £192,655. The Tramways 
Committee received on account of public lighting £3,847, and 
£500 as the rents of shops, making the total receipts £196,996. 
The traffic receipts work out at 11:40d. per car-mile. The income 
for the year ended March 31st, 1905, was £197,493, an average of 
10:96d. per car-mile, so that the decrease in the revenue this year 
has been £497, while the car-mile average has increased from 
10°96d. to 11:66d., an increase of 70d. The great feature in the 
report is the saving that has been effected in the expenditure, and 
which has practically turned the concern from an unprofitable 
undertaking to & paying one. Above £10,000 has been saved in 
regard to traffic expenses alone, as the appended table shows :— 


Decreas 

1905. 1906. 1906. 

Superintendence s ais Кр £1,479 £1,042 £437 
Wages of motormen and conductors 42,552 89, 8,206 
Wages of other traffic employés .. 5,888 4,146 1,242 
Cleaning and oiling cars : te m - 7,978 5,860 9,118 
Банш and sanding track .. m Е .. 2,904 781 1,467 
Fuel, light and water for dep ats. es ре 751 648 108 
Ticket checking, including inspectors' wages.. 4,640 8,865 775 
Uniforms and badges .. is Se se РИ 1,818 936 882 
Miscellaneous .. АР s 1,923 1,824 99 
Total saving in traffic expenses £10,419 


Other economies have been effected also. Thus general expenses 
have declined from £17,330 to £15,630, and general repairs and 
maintenance have fallen from £22,533 to £18,552. The up-keep of 
permanent way has been reduced from £7,913 to £5,387, and cars 
from £10,186 to £9,295. Power expenses fell from £10,628 to 
£9,433, and maintenance and repairs at power and sub-stations 
from £14,855 to £12,394, but public lighting expenses advanced 
from £884 to £1,038. The total working expenses for the year just 
ended were £105,933, as com d with £124,339 last year, a 
saving of £18,405. Deducting the £105,933 total expenses from 
the £196,996 total income, a balance remains to be carried to net 
revenue account of £91,063. Additions of bank interest, &c., make 
the total balance £91,441. Interest on loans amounted to £33,652, 
‘sinking fund charges £33,209 and special charges £4,848, leaving a 
balance on the year’s working of £19,732. From this amount 
£18,704 has been set aside to reserve and depreciation. Last year 
£6,294 was devoted to the reserve fund. 


New Zealand.—CuristcHURCH.—A Committee of the 
Tramway Board a month or so ago interviewed a representative of 
the City and Suburban Tramways Co. on the question of the sale of 
a portion of its system. The company has refused to sell only a 
part of its undertaking, and in consequence the City Council has 

ecided to resort to arbitration on the matter. 

A New Zealand paper states that the Finance Committee of the 
City Council reported on tenders for rails and sleepers as follows: 
* For the delivery at the board’s siding of 22,000 hardwood sleepers. 
The following tenders were received :—J. D. Wallace, Wellington 
(aszagent for Pike & Co., Sydney), £3,747; T. E. Taylor, Christ- 
church, £3,930 ; Millar's West Australian hardwood, Christchurch, 
£5,500. The Committee accepted the lowest tender. The speci- 
fications for rails were: 1,000 tons undrilled rails with 26 pairs of 
points and crossings; 1,000 tons of drilled rails with the necessary 
fishplates and bolts, and pointe and crossings; special work for 
Cathedral Square. The object of getting alternative tenders for 
undrilled rails without fishplates, and drilled rails with fishplates, 
was that the Committee could consider the question of using 
Thermit welding instead of fishplates and copper bonds. The 
Committee accepted Messrs. Hadfield’s tender of £1,480 for 


manganese points and crossings, and Messrs. Barrow’s tender of 


£7,412 for 1,000 tons of rails. The Committee does not recommend 
that fishplates be ordered, as the engineer’s report recommends that 
the Thermit ‘welding process be used. In view of the financial 
position of the Board the order for special work for Cathedral 
Square was not placed." 

AUCELAND.—In consequence of overcrowding, the City Council 
gave notice to the Auckland Electric Tramways Co. that 
it was not performing its obligations under the Deed of Delegation 
to furnish sufficient rolling stock, and added that the company 
must add to its existing stock one car not later than June 30th, 
1906, four not later than July 31st, 1906, and three large cars not 
later than September 30th next. The local manager of the com- 
pany informed the Council that five cars would be ready by the 
end of July, and it was proposed to obtain three more for service 
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by December. The company has been asked by the Council to 
furnish plans of the new cars for consideration by the Finance 
Committee. | 


North-Eastern Railway.—At the half-yearly meeting 
last week the Right Hon. J. 8. Wharton, who presided, briefly 
alluded to the electric train working in the Newcastle district. 
The success of that traffic continued, and in the past half-year they 
carried 300,000 more passengers than in the corresponding half of 
last year. They had in parts of their area seven motor-omnibuses, 
16 motor-wagons and nine motor-char-à-bancs at work, and he 
believed they were a source of great comfort and benefit to the 
inhabitants of districts which had no other vehicles plying for hire. 
In some of those districts they had had petitions for the formation 
of light railways, but they found that they could not in those par- 
ticular districts possibly pay, and that they would not be justified 
in spending the shareholders’ money in that way. They had, 
therefore, tried motor-'buses, and he believed that astime went on 
they would be more and more successful. During the last year 
they had hit upon some of the weaknesses of the machinery of the 
"buses, and he thought they would have fewer breakdowns in the 
future than they had had in the past. The motor-wagons had been 
of considerable assistance to the farmers in conveying small parcels 
of agricultural produce, which they would have bad difficulty in 
conveying by their own horses and carta. 


Rochester.—The cost of the Corporation electric tram- 
way at Maidstone Road, Rochester, has been fixed at £11,819 5s. 7d., 
and upon this amount the Chatham амд District Light Railway 
Co., which has leased the line, will pay Rochester Corporation a 
rental of £738 14s. ö 


Sheffield. The city has adopted a universal penny fare 
on its tramway system, which seems to yield very satisfactory 
results. A penny for three and three-quarter miles—the length of 
one of the routes—cannot be complained of as excessive. At the 
last meeting of the City Council a report was presented on the 
future maintenance of the lines and their equipment. It was 
decided to establish a renewals fund of £75,000 and to set aside 
each year towards renewals an amount equal to a penny per car- 
mile travelled, or between £26,000 and £27,000 a year. That sum, 
it is believed, will be sufficient, though it is pointed out that 
neither Sheffield nor any other city has yet had sufficient working 
experience to be able to tix an exact figure. 


South Lancashire.— The Lancashire United Tram- 
ways Co. is hurrying forward the completion of ite lines in Worsley 
and Swinton, and is preparing tolink up Kearsley from Unity Brook 
to Newtown, Pendlebury, a distance of about 14 miles; then there 
will be the construction of the lines from the Ellesmere Monument, 
Walkden, in a westerly direction to the Four Lane Ends, a dis- 
tance of nearly 4 miles. This will complete the Lancashire United 
Tramways Co.'s network of tramways in southern Lancashire, con- 
necting a large number of towns and villages, besides linking—. 
with two or three changes—Manchester with Liverpool. 


Stretford. —The proposal to run a service of motor- 
omnibuses between Stretford and Didsbury by the newly-formed 
company—the Manchester District Motor Omnibus Co.—is strongly 
opposed by local residents, the noise, dust, and vibration 
caused by this class of vehicle being the chief grounds of objection. 
At a meeting of the Stretford U.D.C. last week a proposal to grant 
six licences for motor-omnibuses on the Didsbury service met with 
е воой deal of opposition, The consideration of the question was 

eferred. 


U.S. A.- NEW York—CuIcaco.—The Tribune says that 
formal announcement of a project to build a double-track railroad 
from New York to Chicago, vid Pittsburg, at a cost of £30,000,000, 
will be made thiejweek by the filing of papers for the consolidation 
of the three small Pennsylvania railroads. The plans provide for 
complete electrification. The road, which is to be finished in three 
years, will be shorter by 108 miles than the shortest railway route 
between New York and Chicago. The bulk of the money for the 
new line will be furnished by English and other foreign capitalista 
associated with Mr. Joseph Ramsey, ex-president of the Wabash 
Railroad. 

Severe fighting seems to have been in progress during last week- 

end along the tracks of the Brooklyn Rapid Transit Co. to Coney 
Island. The company has been charging 10 cents in place of the 
customary 5-cent fare, and the public has refused to pay more than 
the usual sum, especially in view of the fact that Mr. Justice Gaynor, 
of the Supreme Court, decided that the company was acting illegally 
in charging double fares. The compeny refuses to accept the Judge's 
decision. On Tuesday the fight still continued. Peoplerefusingto pay 
were ejected, but police travel in the cars, and unnecessary violence 
was nominally prohibited. It is feared that the cars will be 
wrecked, and the question of militia guarding the tramway lines is 
being discussed. Attention is being called to the danger of a state 
of a which permit a public company to defy the decision of a 
judge. 
Due to the heavy rainfall on August 7th, the underground railway 
from Worth Street to Canal Street was flooded, and a number of 
crowded trains brought to a standstill. Panic seized many 
passengers, and numbers walked through the flooded tunnels to the 
stationa, fortunately without mishap from the electrical conductor 
rails. 


(Continued on page 263.) 
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ELECTRICAL PLANT AT THE KING EDWARD BRIDGE, 


Tux King Edward Bridge on the North-Eastern Railway 
at Newcastle-on-Tyne, opened ы the King on July 10th, 


presentssome features 
of special interest to 
the electrical engi- 
neer, aS it is the 
first great bridge in 
the construction of 
which electricity has 
been extensively em- 
ployed. 

The bridge was 
designed by Mr. 
C. A. Harrison, the 
chief engineer of the 
Northern section of 
the North-Eastern 
Railway, and con- 
structed by the 
Cleveland Bridge and 
Engineering Co., 
Ltd., of Darlington, 
ore of their directors 
—Mr. F. W. Davis 
—supervising th« 
whole of the work. 


A general view of {the completed bridge is shown in fig. 2 
The main portion of the bridge consists of four spans of 


steel girder work, 231, 
respectively, the total weight of steelwork being 5,782 tons. 
The approaches consist of masonry arches, the total length 


NEWCASTLE- ON-TYNE. 


of new work being 4 furlongs 2 
lines of railway. 


Fic. 1.—VIEW OF THE KINd EDWARD BRIDGE UNDER CONSTRUCTION, SHOWING 
ELECTRICAL CABLEWAY AND CRANES. 


Fic. 2.—Тне Kina EDWARD BRIDGE, NEWCASTLE-ON-TYNE. 


300, 300 aud 191 ft. long 


chains. 
The entire work was undertaken and 


There are four 


carried out by the 
Cleveland Bridge Co., 
Ltd., no part being 
sublet, and the total 
cost somewhat ex- 
ceeded £500,000. i 
The bridge crosses 
the river rather less 
than half a mile to 
the west of the high 


level bridge, and 


will enable trains 
from the south to 
enter Newcastle sta- 
tion at the west end 
instead of the east 
end as hitherto. 
Until now all trains 
from the South to 
the North and vive 
ега have had to 
enter and leave New- 
"astle station at the 


east end, во that 


the engine has had to be changed from one end of the train 
` to the other, and what was the rear of the train before 


reaching Newcastle became the front afterwards. This 
peculiarity.in the working of the trains formed the basis of 
one of Luke Sharpe’s humorous stories some years ago. Не 


F 
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Ба. 3.—SETTING THE CRAB ON THE GOLIATH CRANE 


OF THE CABLEWAY, 


related that travel- 
ling North on a 
cold day in winter 
he had а seat 
facing the engine, 
while opposite to 
him was a passen- 
ger who insisted on 
the window being 
open, Finding 
protests unavailing 
and finding also 
that the passenger 
was going beyond 
Newcastle, Luke 
Sharpe allowed the 
window to remain 
open and tucked 
the leather strap 
down between the 
window and the 
door, ramming it 
down out of reach 
with his walking 
stick. The other 
man seemed puzzled 
at his procedure, 
but after leaving 
Newcastle he was 
enlightened when 
he found that he 
now faced the engine 
and got the full 
benefit of the winter 
blast. 

Luke Sharpe ex- 
plained the joke with 
a diagram, showing 
the course of the 
train into and out of 
Newcastle. 

Having secured 
the contract, the 
Cleveland Bridge Co, 
decided that elec- 
tricity should Бе 
used as largely as 
possible in the 
execution of the 
work, their ехрегі- 
ence of electricity on 
former contracts of 
smaller size having 
been most. favour- 
able. in- 1897, оп 
the X strengthening 


MP 


FIG. 


BY MEANS 


4. — GENERAL 


Fia. 5.—THE: CONPRESSOR: Room: 


VIEW OF CAISSON. 


of the Conway Tubular Bridge, a small electric plant 
was. used for power and lighting. Electric lights 
were used with great advantage inside the  caissons 
as well as in the open, and a specially designed 
electric hoist was used inside the caisson for hoist- 
ing up the spoil from the river bed and for moving the 
rock drills. 

On the reconstruction of the viaduct over the estuary at 
Barmouth a similar small plant was used, while on the large 
contract for the rebuilding of Shrewsbury Station and 
construction of the new viaduct a more extended employ- 
ment of electricity was ventured upon. In this case a 
generating plant of about 100 н.р. was, put ‘down, and 
numerous motors were employed for winches, cranes, and 
other machinery. Electricity was also employed on con- 
tracts at Brotherton, Gainsborough, &c., and from the 
experience thus gained the Cleveland Bridge Co. considered 
that both on the score of convenience and of cost, electricity 
should take a prominent part in the construction of the new 
bridge at Newcastle. 

The contractor's offices and shops for the execution of the 
work were built on a plot of land on the Gateshead side of 
the Tyne, adjacent to the site of the new bridge. Неге 
a generating 
station was also 
built, containing 
two .Belliss-Cromp- 
ton direct driving 
sets, each having 
an output of 750 
amps. at 240 volts 
and 400 r.p.m. to 
supply energy for 
power, and three 
small 110-volt 
Robey-Phoenix sets 
which had been used 
on previous con- 
tracts, for lighting. 
Steam was sup- 
plied from five 
Ruston, Proctor 
locomotive boilers, 
this type being 
used as it had 
been found most 
satisfactory for con- 
tract work. 

From the two 
power generators 
cables were led 
to a main switch- 
board made by 
Foxcroft & Duncan. 
This board was 
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wranged for the two generators to work in parallel, the 
asual circuit breakers, instruments and shunt regulators 
being provided. The whole output from the bus-bars 
passed through a 2,000-amp. electricity meter, beyond which 
the installation was divided into two circuits, viz., the 
caisson cireuit and the general circuit. 

In the caisson circuit a 1,200-amp. recorder was placed so 
that a continuous record might be obtained of the power 
required as the depth of the caisson and consequent pressure 
of air increased. The recorder was placed on the main 
switehboard and from it were led mains to. a distribution 
board on the river staging, from which cables were led to the 
various caisson machines. To convey energy through the 
water, a twin cable with special insulation and extra heavy 
armouring was made by Siemens Bros. It was laid directly in 
the river without additional protection, and was quite satis- 
factory. The caissons were of unusually large size, being 
113 ft. long and 35 ft. wide, the ends being pointed. 

Each caisson was provided with three shafts and three 
sir locks, and 35 men were employed in excavating in the 
chamber. Each shaft was served by a 5-ton electric derrick 
crane by Jessop & Appleby. The air locks, which were designed 
by Mr. F. W. Davis and patented by the Cleveland Bridge 
Ca, were so arranged that the spoil buckets could be 
hoisted right up from the river bed and out of the air lock 
without being disconnected from the crane rope, and as the 
buckets were self-emptying, the spoil could be lifted from 
(һе river bed and delivered into barges alongside, without 
any intermediate handling whatever. 

The air lock doors being heavy were, for convenience, 
operated by small electric motors. Fig. 4 shows one of the 
caissons with the electric cranes at work, while fig. 8 is an 
enlarged view of one of the cranes. 

Compressed air was supplied by three Riedler compressors, 
having cylinders 15 in. diameter and 36 in. stroke, running 
at 90 r.p.m. Each of these compressors was-driven, through 
cut steel gear, by a six-pole shunt motor of 125 в.н.р., made 
by J. P. Hall & Co, of Oldham. Fig. 5 is a view of 
the compressor room, showing the three compressors and 


On the general circuit the most interesting piece of 
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IG. 6.—AN ELECTRICAL DERRICK CRANE. 


ose of conveying material to the river piers. 
WM exceptional size, having a span of 1,520 ft., 


as the .eableway erected across the river for 
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and being capable of carrying 10-ton loads. The towers and 
anchorages for the main ropes were designed by Mr. Max 
am Ende; the whole of the machinery and electrical equip— 


= / 
= E 
Se 


=] 
a 


— 


эр, | 
TI Ну 
[UA 


* 


Fic, 7. -Vrgw3or3EnECTRICAL?GEARZON DERRICK CRANE. 


ment being designed by Mr, Claude W. Hill, of Broad Street 
House, London, E.C. The cableway was constructed by the 
Cleveland Bridge Co., at their works at Darlington, with 
the exception of the winding gear, which latter was made 
for them by Ransomes & Rapier, of Ipswich. Several views 
of the cableway appear in our illustrations, while fig. 3 
shows the cableway being used to pnt the crab in position on 
a 15-ton Goliath crane. 

The speed of hoisting with full load was 75 ft. per min., 
and speed of travelling, 300 ft. per min., the winding gear 
being provided with change wheels, by means of which, for 
5-ton loads, the speeds could be increased to 150 ft. and 
600 ft. per min, respectively. 

The main rope, made by T. & W. Smith, was 95 in. in 
circumference, having six strands with 37 wires per strand, 
the diameter of the individual wires being 0°143 in. The 
stress on the main rope when unloaded was about 30 tons, and 
when loaded with 10 tons at the centre of the span, about 
90 tons. The guaranteed breaking strain of the rope was 
360 tons, thus allowing a factor of safety of about four, 
which is considerably higher than is usual in this class 
of work. This extra margin of safety was considered desirable 
owing to the peculiar position of the cableway. 

A view of the winding gear is given in fig. 9. This was 
driven by a series crane motor of 100 в.н.р., and was pro- 
vided with automatic electro-magnetic brakes, both on the 
hoisting and on the travelling motions. The brake on the 
hoisting motion was provided with a hand release, so that 
loads could be lowered on the brake without current on the 
motor. 

The brake on the hoisting train was permanently in 
circuit with the motor, so that it released when the motor 
was started and renewed its grip when the motor was stopped. 
The travelling brake was brought into or out of the motor 
circuit by a switch operated by the lever of the travelling 
gear clutch, so that the one movement of the lever put the 
winch in or out of gear for travelling, and simultaneously 
effected the necessary change in the electrical connections. 

The cableway carried nearly 40,000 tons of material, the 
travelling wheel rims being renewed once, and the rope 
being s:ill in good order. When it wasaken down the 
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Fic. 8.—A CAISSON CRANE, 


rope was sold to 
Swan-Hunter and 
Wigham - Richard- 
son for use at the 
launch of the new 
Cunarder Mauri- 
tania. 

— For setting the 
masonry several 
5-ton electric der- 
rick cranes were 
used, having jibs 
70 ft. long; one 
is shown in figs. 
6 and 7. 

For erecting the 
steel girders, of 
which there were 
five in each span, 


engineership of Newcastle-on-Tyne, his 
place has been taken by Mr. A. H. 
Walker. On the electrical work Mr. 
Claude W. Hill has acted as consult- 
ing engineer to the Cleveland Bridge Co. 


Wood Pole Tests at Hull.—On 
Wednesday last week a series of important 
tests were carried out at Messrs. R. Wade, Sons 
and Co.'s Raven Street Yard, Hull, to ascer- 
tain the breaking strain and deflection and 
at a given load of wooden telegraph poles, and 
also any permanent set after the bending. 
The arrangements were made by Mr. Chris- 
topher Wade (director) and the tests were 
undertaken with the approval of the Board of 
Trade and by the desire of several large users 
both of ordinary telegraph poles and of those 
adapted for overhead electric power lines. 

. The tests were made under the supervision of 
Prof. Goodman, of the Leeds University, and 
amongst others present were Mr. A. P. Trotter, 
electrical adviser to the Board of Trade; Mr. 
Hastings and Mr. Green, of Callender's 
Cable and Construction Co.; Mr. G. Morgan, 

Controller of the G.P.O.; Mr. Hy. Jackson, of 
the L. & Y. Railway; Mr. Ireland, of the G.N. 
Railway; Mr. Anderson and Mr. Vernier, 
of the Newcastle Electric Supply Co., 
Ltd. ; and Mr. C. H. K. Chamen, Lancashire 
Electric Power Co., and many other inter- 

ested parties were 
also invited to at- 
tend. The tests were 
carried out on double 
and single poles, and 
in one case a single 
40-ft. pole was bent 
to the extent of 14 or 
15 ft. out of the 
straight like a huge 
bow, before exhibit- 
ing signs of strain 
or fracture. The 
complete results of 
the tests will be 
embodied in a re- 
port, copies of which 
will shortly be ready. 
Several interesting 
photographs were 
taken during the 
proceedings, which 
were rudely inter- 
rupted more than once 


each girder being Fic. 9.—ErECTRICAL WINDING GEAR OF CABLEWAYS. by heavy rain and a 


27 ft. deep and 

41. 6 in. wide across the flanges, а 
15-ton electric Goliath жаз used, as 
shown in fig. 10. The  hoisting 
motions of some of these cranes were 
fitted with shunt motors working re- 


generatively, as described in a previous 


number of the HEvrEW," and in а 
paper at the Institution of Electrical 
Engineersf last session. These cranes 
gave more satisfactory results than 


those which were fitted with ordinary 


series motors. ! 

In addition to the plant enumerated 
above, the concrete mixers, mortar mills 
centrifugal pumps, saws, mechanics’ 
shops, &c., were driven electrically, the 
aggregate of motors employed on the 
work being nearly 1,000 н.р. 

As already mentioned, the bridge 
was designed by Mr. C. A. Harrison, 
of the North-Eastern Railway, апа 
he has been represented on the works 
by Mr. A. Cameron. For the Cleve- 
land Bridge Co, Ltd., Mr. Е. W. 
Davis has supervised the whole of the 
work, the resident engineer, until the 


Fic. 10. 


beginning of the present year, being Mr. C. H. 5. Kirk- 
patrick. Since Mr. Kirkpatrick’s appointment to the city 


* See ELEC. Rev., July 14th, 1905. 


T See Proc. Inst. Elec. Eng., Vol. 36, Part 177, page 290. 
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THE 15-тох 55-rr. SPAN ELECTRIC GOLIATH CRANE, 


Chippenham Lighting.—A company has informed the 
T.C. that if the Corporation allows its E.L. order to lapse, the com- 
pany will be prepared to refund a certain sum as compensation 
towards the costs incurred by the Council, and in addition to 
bear the entire cost of a new order. The offer is being con- 
sidered by the E.L. Committee. 
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TRAMWAY and RAILWAY NOTES. 


(Concluded from page 258.) 


Southport.— Among the means that have been suggested 


for improving the financial condition of the Corporation tramways 
undertaking is that of abolishing the issue of contract tickets, 
which it is argued are not remunerative. The Southport Tram- 
ways Co. has since approached the Corporation with a view to 
discontinuing “ contracts,” but the Corporation has decided that 
it cannot at present make the change. 


Torquay.—At a meeting of the T.C. last week it was 
stated that the total cost of the new plant, &c., required to provide 
energy for the tramways, was £7,958, compared with £8,099 
sanctioned by the L. G. B. It was stated that the electric cars 
would commence running shortly. e 

Walsall.—The T.C. has received the sanction of the 
B. of T. to an expenditure of £28,000, the estimated cost of recon- 
structing certain of the tramway lines in the borough. 

Warrington.—The B. of T. has granted the T.C. a 
further (fifth) extension of time of a year for completing the 
tramways in the borough. 

Wimbledon. — It is understood that the  deadlock 
between the London United Tramways Co. and the T.C. has been 
ended, and that the Kingston-Wimbledon section will be opened as 
soon as the permission of the T.C. has been formally obtained, 


TELEGRAPH and TELEPHONE NOTES. 


Afghanistan.—It is reported from Kabul that the Amir 
has decided to establish telephonic communication between his 
various chief cities, and especially on the Russian frontier. 


Australia.—A petition signed by 275 firms in Melbourne 
has been presented to the P.M.G. praying that permission be 
granted to the Pacific Cable Board and the Eastern Extension Co. 
to open offices in that city. 


Canada.—The telegraph company which is controlled by 
the Canadian Pacific Railway Co. has outlined an extensive plan of 
expansion for the ensuing year. In all 7,000 miles of new telegraph 
lines will be erected. Of this total 4,000 miles will be put up in 
the Western Provinces of Canada, and will include an additional 
copper wire all the way from Winnipeg to Vancouver. The tele- 
graph business of Canada is practically all done by two companies, 
one of which is controlled by the Canadian Pacific and the other by 
the Grand Trunk Railway.— Financier. 

The Eastern Telephone Co., which controls the telephones on the 
island of Cape Breton, decided on 28th ult. to sell out to the Nova 
Bcotia Telephone Co., of Halifax. 

Atelephone war is proceeding in New Brunswick between the 
New Brunswick Telephone Co. and the Central Co. The former 
has issued an order not to accept messages to or from the Central 
Co., except to St. John, Fredericton and Monckton, and then only 
to New Brunswick Co. subscribers. The Central Co. says it has a 
three-year contract with the New Brunswick Co., and it is probable 
that the matter will be threshed out in the law courts. 


Ecuador.— The British Consul at Guayaquil in a recent 
report states that by a new agreement with the Central and South 
America Telegraph Co., a branch of their cable has been extended 
to the province of Esmeraldas. The same company, in return for 
a concession extending their privilege to 1955, offer to lay a short 
eable to place the Island of Puna, at the entrance of the Guayaquil 
River, in connection with the Government landline; but this 
offer has not been /accepted, and a wireless system, Puna to 
Guayaquil, is now proposed, to be provided free of charge by the 
company. They also offer to connect the land telegraph from 
Guayaquil to Quito, by a cable, to be laid free by them, from the 
eastern to the western bank of the river. | 


Glasgow.—A memorial has been addressed by the staff 
of the Corporation Telephone Department to the Committee on 
the Telephone Service regarding the transfer tothe Post Office. It 
is requested that the staff be transferred into grades at least equal 
to those they at present occupy, provided that if their present 
salary is the maximum of any grade they be admitted to the next 
grade; that those who become established servants of the Post 
Office entitled to a pension shall not forfeit their right to a pension 
though they may retire before having served 10 years under the 
Crown ; and that any further concessions granted to the staff of any 
other licensees of the Post Office shall also apply to members of the 
Corporation staff. : 


Huddersfield.—The General Purposes Committee of the 
T.C. has agreed to allow the National Telephone Co. to lay its wires 
underground free of rental, but subject to terms to be arranged as 
to execution of works and other incidental matters. 'The company 
has, however, written, stating that after conferring with the secre- 
tary of the Post Office, it has arrived at the conclusion that it would 
be better for the Poetmaster-General to provide the underground 
wires and lease them to the company. | 


^ 


"manner which could be called satisfactory. 


India.—Telephonic communication on the East Indian 
Railway has been found to facilitate train working and com- 
munication between the staff, and arrangements are being made to 


provide 200 telephone instruments to supplement those already in 


use. Indian Engineering. 


Italy.— The British Consul at Naples reports that wire- 
less telegraphy has been hailed with great satisfaction in Italy. 
The offices at Naples, Genoa, Venice and Monte Guiliano, as well 
as the one at Gibraltar, are all in touch with the principal ocean 
liners. It is expected that they will before long be opened to 
public use. Press telegrams can now be sent from Italy to the 
United Kingdom at 16 cents (about 14d.) per word. The censor- 
ship on them as well as on private messages has been abolished. 

The British Vice-Consul at Bari reports that one of the two 
pyramids for wireless telegraphy has been knocked down by storms, 
and the lighthouse tower, which stands close by, has been pro- 
visionally substituted. At Antivari, too, the station has been in- 
jured, and consequently the service has been subject to repeated 
interruption. 


New Zealand.—The French Consul at Auckland in a 
recent report stated that the telegraph service of New Zealand 
possessed 7,944 miles of line with 23,704 miles of wire. In 1904, 
5,159,745 messages were transmitted, the receipts being £167,581 
13s. 7d. The number of telephone subscribers in March, 1905, 
amounted to 13,423, as against 12,105 in March, 1904. Subscrip- 
tions amounted in value to £79,061 78. 4d. „ 

Pacific Cable.— The report of the Board for the year ended 
March 31st has just been issued, and although it is pleasing to note 
that the receipts have increased, they have not done so in a 
The revenue figures 
are £91,952 (13 months’ Australian receipts), against £87,446 in 
the preceding year. The number of words increased by 45.568, 
and it is to be hoped that the opening of new offices in Australia to 
compete with the Eastern Extension Telegraph Co. will greatly 
increase the rcvenue of the Cable Board. Owing to the refusal of 
the Eastern Extension Co. to accept the Commonwealth agree- 
ment as defined by the conference, the Commonwealth Govern- 
ment at once withdrew the privileges provisionally extended to 
the company at Melbourne, and accorded to the Board facilities in 
Sydney similartothose enjoyed by thecompany under the New South 
Wales agreement. The Board paid to the Canadian Pacific Railway 
and the Atlantic companies for the insertion of date and time and 
duplicate copies, the sum of £2,642 Os. 7d. The deficiency on the 
year’s working of £72,556 18. 9d. is shared in the following 
proportions, viz.: England and Canada £20,154 9s. 4d. each, 
Australia £24,185 78. 3d., and New Zealand £8,061 15s. 9d. There 
will bea deficit for 1906-7, the Board calculates, of £87,006, after 
allowing for a revenue of £88,600 and a special expenditure of 
£8,000 in connection with the opening of offices and competitive 
tactics in Australia. It does not appear to us, however, that the 
opening of new offices is warranted at this expenditure if the 
traffic is to be less in consequence. An increased income must 
surely be secured when new offices are opened. The estimated 
traffic appears to us to be too low, unless, of course, the Board has 
been influenced by circumstances not mentioned in the report. 


Post Office Telegraphs.—The annual report of the 
P.M.G., which has just been issued, shows that, during the year 
ended March 31st last, 89,478,000 telegrams were transmitted, an 
increase of 57 per cent. The number of trunk telephone wire 
centres open on March 31st was 487, an increase of 44, and 151 
new trunk circuits were provided, bringing the total up to 1,755. 
The number of conversations over the trunk wires was 17,974,000, 
an increase of 16°2 per cent. The capital expenditure on the trunk 
system up to March 31st was £2,897,503, a sum of £360,215 having 
been spent during the year. Tne gross revenue from the trunk 
service was £449,004, an increase of 17°6 per cent. 

The total telegraph and telephone revenue for the year was 
£4,151,380, an increase of £231,357, and the expenditure was 
£4,906,087, an increase of £66,628. The net deficit on the joint 
service was therefore £754,707, or £164,729 less than in the pre- 
vious year; but allowing for the interest on the capital expended 
on the purchase of the telegraphs, the telegraph deficit becomcs 
£1,033,190. 

The total number of subscribers to the Post Office telephone 
exchanges in the provinces was 8,425, an increase of 1,571, and 
the number of telephones rented increased from 8,644 to 10,380. 
The number of telephones connected with the London system of 
the Post Office increased from 24,351 to 32,879, and the year's 
working shows a surplus after meeting all charges; but there 
remains a deficit from previous years. Mention is made of the 
tentative use of high-speed automatic type-writing telegraphs, 
which has been fairly successful. 

During the year the Post Office dealt with 11,652 Marconi 
messages, of which 558 were outward and 11,094 inward. 

Contracts have been placed with the Marconi and De Forest 
Companies for installations between  Tobermory and Loch 
Boisdale, in the Hebrides, and between Hunstanton and Skegness. 

The total length of telephone wire belonging to the Post Office 
is now 128,000 miles; and in London 1,606 miles of underground 
duct have been laid, an increase of 355 miles. 


Tibet.—The British Convention with China provides for 
the construction of telegraph lines connecting the three trade marta 
opened at Gyangtse, Gartock and , Yatungj under the Anglo- 
Tibetan treaty with India. 
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Spain.—The Gacefa de Madrid of June 30th contains 
copy of a decree appointing a Commission to report on the adoption 
of various meaSures for improving the Spanish telegraph and tele- 
phone services. The Commission is to report within three months 
from the above date, in order that the necessary reforms may be 
begun ay soon as possible.— Board of Trade Journal. 


Telegraphic Interruptions and Repairs t— 


Casius. ІИТЕВАСРТЕЮ. REPAIRED. 
Trinidad - Demerara (No. 1.) ве ee ee eo Aug. 96, 1901 ee ee" 

ue СЕЈ ое ee ee ee ay 7, 1909 ee ee 
Bt. Lucia-M . эё "s . .. Мау 7, 1903.. өө 
Reissa-Issa (Yemen) Camaran nn Oct. 16 109..  .. 
Cayenne- hetro ee ee ee ee ee Aug. 1 1903 ee ee 
Port Arthur-Chifu (Closed) ee ee ee өө Мат. КА 1904 ee ee 
Tarifa-Tangi ee ee oe ee [17 po 18, 1904 ee ее 
Garachico (Tenerif)-Santa Cruz July 12, 1906 .. é 
Polao зво Ас ds July 24, 1906 a 

uracao-La Guayra | 

Curacao. Coro j Closed.. „. Jan. 11, 1906 .. as 
Rhodes-Sitici é .. Aug, 10, 1906 .. ëe 
Falmouth-Bilbao.. Ja .. Aug. 14, 1906 .. os 

LANDLINES, 
Puerto- Barrios rA ee ee ese ee ee Aug. 38, 1903 ee eo 
Bachkale-Deliman s vs МР s „ Feb. 19, 1906 .. s 
Bagdad-Bassorah.. E ә» ©» m .. July 17, 1906 .. з 


United States. NEW York Crry.—Seven experts 
appointed by Col. G. B. McClellan, Mayor of New York City, are 
now travelling round the United States to gather information as 
to the advantages or d isad vantages of competitive telephone ser- 
vices. Telephone service applications are outstanding from two 
new competing sompanics. | 


Wireless Telegraphy.—Wireless telegraphy has been 
established between the Cross Sands lightships and Caistor-on-Sea, 
which is connected by telephone with many other lifeboat stations 
on the East Coast. 

It is reported that wireless telegraphy has been installed on 
many trains in Italy on Prof. del Vecchio’s system. 

The Canadian Government is extending the organisation of 
Marconi stations which has been established for communication 
with ships and from point to point along the coast. One of the 
new stations is to be at Father Point and one at Seven Islands, in 
the Province of Quebec. The station at Cape Race, which is an 
important point at the south. of Newfoundland, is being enlarged. 
The contracts for this work have been given to the Marconi Wire- 
less Telegraph Co., of Canada, which has constructed and’ works 
all the Canadian Government stations. When the two new 
stations are completed there will be a continuous Marconi system 
from Quebec to Labrador on the one side, and to Cape Race on the 
other, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belgium.—The municipal authorities of  lxelles-les- 
Bruxelles are about to invite tenders for the supply of 20 arc lamps 
and 4,575 metres run of armoured cables. 


Bolton.—August 30th. Three-phase extra-high-tension 
switchboard for the Corporation. See Official Notices“ to-day. 


Dublin.—August 20th. S.D. copper feed-water pipes 
for Pigeon House generating station for the Lighting Committee. 
Specifications from city electrical engineer (one guinea). 


Edinburgh.—September 12th. 
fittings for the Police Fire Station, at Stockbridge. 
Notices ” to-day. 


Electrical wiring and 
See “ Official 


Epsom.— August 31st. Опе 300-Kw. steam dynamo, 
water-tube boiler, condenser, induced-draught apparatus, for the 
U. D. C. electric lighting extensions. See Official Notices“ to-day. 


Germany.—The municipal authorities of Fulda are 
about to invite tenders for the establishment of a central electric 
lighting station in the town, at an estimated cost of £22,500. 


Handsworth.—September 15th. Electric wiring for 
the Council's new schools. See '' Officia] Notices" August 10th. 


Osaka.—The Arylo-Jupanese Gazelte says that during 
the next few months the Municipality of Osaka will be in the 
market for various descriptions of electric railway plant, including 
passenver cars, rails, posts for overhead wires and engines. The 
contract will amount to close on ¥1,500,000. 


St. Pancras.—September 5th. One 2,000-Kw. steam 
turbo-generator, switchboard, condensing plant, &c.; two 500-kw. 
three-phase motors coupled to continuous- current generators, 
switchboards, &c., for the Borough Council. See “ Official Notices“ 
to-day. 


Spain.—The municipal authorities of Guardo (Valencia 
province) have just invited tenders for the concession for the elec. 


tric lighting of the town during a period of six years. 


Stoke-upon-Trent.—September 5th. Electric wiring 
of workhouse premises. See Official Notices” to-day. 


Weston-super-Mare.—August 22nd. The Electric 
Supply Co. wants tenders for cables, joint boxes, feeder pillars, &c. 
See Official Notices ” August 10th. 


Woolwich. — Rearrangement of part of Plumstead 
Infirmary electrical installation for the Union. See “ Official 
Notices” to-day. 


CLOSED. 


Devonport.—The Tramways Committee of the T.C. has 
accepted the tender of Messrs. Walter Scott, Ltd., for the supply 
of rails, at £7 per ton, and fish-plates and anchors, at £8 10s. per 
ton, and that of Hadfield's Steel Foundry Co., Ltd., for tie-bars, 
at £36 15s. . 


Dublin.—Messrs. Handley and Shanks, electrical and 
general engineers, Dawson Street, have secured & considerable 
portion of the contract for the lighting of the Bank of Ireland. 
Their contract includes the fitting-up of a large switchboard and sub- 
distribution boards, and the laying of underground mains. 


Dundee.—The Corporation has ordered six car-bodies 
from the Brush Electrical Engineering Co., Ltd. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows: M. Grammont, of Pont 
de Cheruy, 5 kilometres of telephone cable, at 3,850 fr. per kilo- 
metre; Messrs. Aborlard & Co., Paris, 10 kilometres ditto, at 3,800 
fr. per kilometre; and La Société Industrielle des Téléphones, 
Paris, 20 kilometres ditto, at 3,750 fr. per kilometre. 


Taunton.— The Borough Education Committee has 


accepted the tender of Messrs. Stansell & Sons for installing the 


E.L. at the North Town Schools, at £199 13s. 


NOTES. 


Lord Kelvin оп Radium.—In a letter to the Times of 
August 9th, Lord Kelvin takes exception to the theory as to the 
production of helium from radium and the transmutation of the 
elements, which is now generally accepted. He considersthat “an 
isolated experimental discovery by Sir William Ramsay and Prof. 
Soddy . . . suggests nothing more towards any modification of the 
atomic doctrine . . . than does Ramsay's original discovery of 
helium as an emanation from the mineral clevite. The obvious 
conclusion from the two discoveries is that clevite and radium 
both contain helium." . 

Lord Kelvin proceeds to protest avainst the hypothesis that the 
heat of the sun or earth is duc to radium, retaining his opinion that 
it is mainly due to gravitation. 

As might be expected, Prof. H. E. Armstrong hastened to thank 
Lord Kelvin in the Ties for his “timely and outspoken protest. 
describing physicists ax “ strangely innocent workers,” and asserting 
that workers in the radium school appeared to have substituted 
pure imagination forcaution. “ The most crack-brained of hypo- 
theses" and ''the wildest of dreams are amongst the terms used 
in this somewhat intemperate letter. 

In the Times of the 15th inst., Sir Oliver Lodge comes to the 
aid ot the radium theory. While paying a respectful tribute to 
the importance of Lord Kelvin's opinion, he summarises the 
cvidence for the generation of helium, and expresses the view that 
it is extremely weighty. As regards the sun, he admits that 
gravitational energy 1s quite sufficient to account for the whole of 
its heat emission—if the sun ts actually shrinking at the pre- 
scribed rate; but as regards the carth, he points out that Lord 
Kelvin hintself guarded his deduction by a reservation which is 
now satistied by the radium phenomena. Referring to Prof. 
Armstrong's effusion, Sir Oliver suggests that he and others who 
scorn chemical results obtained by physical means, preferring 
their own “odd and unconvincing " methods of reasoning, manage 
to absorb the said results in the end. 

The Hon. R. J. Strutt also discusses Lord Kelvin’'s letter, 
pointing out that if all helium is removed from a sample of 
radium, after an interval a further supply can be extracted, and 
this can only be due to the generation of helium ; further, the 
proportion of radium in the earth's crust is so large that unless that 
crust is very thin, it is difficult to say what becomes of the heat 
generated by the radium present. 
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Niagara Falls Power Development.— Our corres- 
pondent at Niagara Falls writes:—Inasmuch as the Burton Bill 
went into effect when passed by Congress and signed by the 
President, the U.S. Secretary of War has seen the advisability of 
issuing temporary permits to such companies as are developing 
power at Niagara Falls, or transmitting electricity from the 
Canadian side into the United States. These permits, as stated, 
are temporary, and are given to cover the existing conditions, and 
in order that the companies may not violatethe law. The Niagara 
Falls Power Co. is granted a permit to withdraw 8,600 cb. ft. of 
water per second, and the Niagara Falls Hydraulic Power and 
Manufacturing Co. is granted a temporary permit to withdraw 
4,000 cb. ft. per second uatil further order by the Secretary of War. 
To the Lockport Hydraulic Co. a permit has been issued allowing 
that company to withdraw 500 cb. ft. of water from the Erie 
Canal, and for the use of 333 cb. ft. from the lower level of the 
same canal at Lockport, the idea being that these two amounts are 
duplications, and that a future permit for 500 cb. ft. per second 
will cover them both. 

In regard to the transmission of power from Canada to the 
United States, the Secretary admits having received applications 
for the transmission of 281,500 H.P., and says:—''It is necessary 
tbat the Secretary of War should know, before final action,is taken 
by bim in the matter of permits for transmission, the capital 
already invested in Canadian companies, the degree of completion 
of the plant, the amount of current likely to be sold on the Canadian 
side, the time when the plant shall be ready for operation, the 
amount now actually transmitted to the United States, the amount 
invested not only in the production of current, but in the plant and 
macbinery for its transmission, including the poles and wires and 
all the details, and also the capital invested by the American com- 
panies who are to receive in tbe first instance the current thus pro- 
duced, the form in which that capital is, and the contracts into 
which they have entered both with the Canadiàn companies and 
with the companies or persons to whom they expect to sell the 
current, the dates of these contracts, and all the circumstances 
tending to show the extent of the injury that a refusal to grant the 
permite requested would cause to tbe investment of capital, to- 
gether with the question of when the contracts were made upon 
which the claims for the use of the current are based, with & view 
of determining the good faith with which these contracts were 
entered into, aud whether the threatened passage of the law induced 
tbeir making." Capt. W. Kutz, of the Corps of Engineers, has 
been appointed to make an investigation upon all the above 
questions. 

However, temporary permits have been granted to two com- 
panies in the matter of transmission. The Niagara Falls Power 
Co. is granted a permit to take not more than 25,000 н.р. from the 
Canadian Niagara Power Co., and the’ Niagara, Lockport and 
Ontario Power Co. is authorised to také not more than 25,000 н.Р. 
from the Ontario Power Co. 

In Niagara Falls it is considered very likely that the Niagara 
Falls Hydraulic Power and Manufacturing Co. will get a permit 
for the additional 2,400 cb. ft. it will require to supply its new 
power house and installation, just as soon as it is prepared to use 
the additional amount of water. 


Electric Prison Guards.—The roof of the Middlesex 
County Gaol, New Brunswick, N.J., U.S.A., has been protected by a 
network of bare conductors connected with the arc lighting circuits, 
with a view of preventing the escape of prisoners. 


Copper Mining in Japan.—According to recent 
advices, says the Financial News, the copper mining industry of 
Japan is in a very prosperous condition, and the production of the 
important mines is rapidly increasing. The chief feature of the 
recent history is the remarkable development of the Kosaka Mine, 
in the northern part of the Island of Nippon, originally worked as 
& silver mine. Three kinde of ore are mined and smelted 
in six furnaces, cach 3 ft. 5 in. by 25 ft. at the tuyeres. These fur- 
naces reduce the charge at the rate of about 3 tons per sq. ft. of 
hearth area per 24 hours. A new furnace, 3 ft. 5 in. by 60 ft., is 
now being erected. The product of the blast furnaces is a lead- 
copper matte, containing about 30 per cent. copper. This is 
crushed, roasted and smelted for blister copper in reverberatory 
furnaces. The blister copper is refined electrolytically, and the 
capacity of the refinery ís now being increased so asto take care 
of the entire product of the works. The Kosaka Mine has now 
displaced the famous Ashio Mine from the premier position among 
Japanese copper producers. Its output last year was approximately 
7,200 tons of copper, agaiust 6,600 tons from the Ashio Mine and 
5,500 tons from the Besshi Mine. 


Liquid Solder.—A new patent soldering paste called 
“Tinol” is being introduced into this country by Mr. Gustavus 
Feldt, of 50 and 51, Fore Street, E.C., for which valuable 
properties are claimed. The paste is entirely free from acid, and 
consists only of the pure solder and flux; it is applied to the joint 
to be soldered or surface to be tinned with a brush or spatula, and 
the work is then heated with a spirit lamp, soldering bit, or 
even, in the case of small wires, a match, when the solder readily 
wows into the joint. It is claimed that it is economical, as 
no solder is wasted, convenient, always ready, expeditions and 
strong, and it is usually unnecessary to clean the surfaces to be 
joined. All the usual metals can be soldered with it, and it is 
made in three alloys melting at temperatures of 240°, 213° and 
180^ C. respectively, each grade being further sub-divided according 
to the fluidity desired. Certain brands marked “ W " are specially 
recommended for soldering tin-plate. We have tried the paste, 
and found it very handy and effective, and we understand that it is 
very widely used in Germany. : 


4 


Electric Coal Cranes on the Clyde.—Two huge 
electric coal cranes of a novel design are being erected at the new 
Clydebank Dock, near Glasgow, a German firm has the contract, 
and Sir William Arrol & Co., Ltd., of Glasgow, are carrying out 
the construction work for the Hamburg patentees. The Clyde 
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ELECTRIC COAL CRANE AT THE CLYDEBANK Dock. 


Trust engincer, meantime withholds details, as the cranes being of 
an entirely novel character, he wishes to have them first in 
thorough working order before any description is put into 
circulation. Their principal features are the height and ease of 
working the largest wagons. 


. Electric Shock Fatalities.—A boy named Thackeray 
was killed by coming into contact with the conductor rail on the 
North-Eastern Railway near Dalton Street, Byker, Newcastle-on- 
Tyne, on Saturday afternoon. He was severely burned about the 
face, hands and neck. At the inquest it was stated that the child 
left home on Saturday afternoon to play. He, along with others, had 
gone to gather flowers in a field beside the railway, and had climbed 
over the wall of tbe bridge which spans the line between Dalton Strect 
and Albion Row. Another lad, aged nine, who had his hands and legs 
swathed in bandages, told how he and some other children, in- 
cluding the deceased, got over the wall to gather flowers. The boy 
Thackeray was [crossing the line, when he suddenly fell withj his 
neck across the line, and commenced to cry. Witness tried to pull 
him off the line, but got his hands and legs burned in the attempt. 
Deceased was subsequently removed from the line by a passer-by, 
who, hearing shouts, was attracted to the spot. А verdict to the 
effect that the boy was accidentally killed through coming into 
contact with the “ live" rail while trespassing on the railway was 
returned. 

On August 8th, a fore overman, employed at the Dean and 
Chapter Colliery, Ferryhill (Bolekow, Vaughan & Co.), lost his 
life through receiving an electric shock. It seems that two boys 
had been playing near the depóts, and had got hold of one of the 
stay wires on the posts to which the electric wires are connected. 
The wires had by some means come into contact. Deceased (Wm. 
Walton) who was going from the colliery to his home, saw the 
boys were fast, and ran and pulled them off, receiving & shock which 
proved fatal. Drs. Shirlaw and Sealy were quickly on the spot, 
and resorted to artificial respiration, but were unsuccessful. After 
a considerable time they were successful in bringing round the 
boys. Walton leaves a widow and four children. 


" Aecident.—The Yorkshire Daily Observer says that on 
8th inst., whilst two electricians, named Thomas Beaumont and 
Loftus Page, were working on a switchboard at the Bradford elec- 
tricity works in Valley Road, a loud explosion occurred, due, it is 


‘understood, to a short-circuit, and the men were severely burned 


about the head and face. They were conveyed to the Royal 


Infirmary and detained. 


266 | THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,499, Avaver 17, 1008. 


Will.—The will of the late Sir Thomas Richardson, vice- 
chairman of Richardsons, Westgarth & Co., Ltd., and & director of 
the County of Durham Electrical Power Distribution Co., Ltd., 
and the Northern Counties Electricity Supply Co., Ltd., has been 
proved at £138,507 gross. | 


Appointment Vacant.— First assistant electrical 
engineer for the Corporation of Mansfield (£140). . 


Fatal Accident at Niagara Falls.—4A regrettable 
accident occurred on 28th ult., at Nisgara Falls, N.Y., when Mr. 
Samuel Weil, the superintendent of the Electrical Reduction Co., 
of Niagara Falls, while working about the switchboard came into 
contact with a live wire and received a shock at 2,900 volts. He 
lived only about an hour after the shock, although medical assist- 
ance was immediately forthcoming and every effort was made to 
save his life. Mr. Weil, although only 35 years of age, had been 


employed as superintendent for some years, and was popular on 
all sides. 


Toy Telegraphs in Cuba.—Advices from Havana, 
Cuba, under date of July 16th, report that three Americans, 
including & young woman, were arrested and imprisoned for 
violating an old military regulation prohibiting other than 
Government telegraph lines. The three young people, for their 
own amusement, had constructed a toy telegraph line about } mile 
in length between two residences. Each offender was sentenced 
to 33 days’ imprisonment. 


OUR PERSONAL COLUMN. 


The Mitors invite electrical engineers, whether connected with the 
technical or the commercial. side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
БЮноТтвїбА Ruviaw posted as to their movements, 


Central Station Engineers.—From Australian papers 
to hand it appears that there has been some trouble in the Sydney 
Municipal Council respecting the appointment of a power house 
superintendent. From the Australian Mining Standard we gather 
that the matter was referred to the city electrical engineer, Mr. 
T. E. Кооке, and the town clerk, and they were instructed to 
make a selection of the men most fitted to fill the position. Six 
names were submitted by them, but the Council went outside 
their recommendations and appointed Mr. 8. BRLLAMV. Mr. 
Rooke submitted a report drawing attention to the gravity of the 
issues raised by the fact that the Council had entirely disregarded 
the recommendations made. He declined to accept any responsi- 
bility for any results of their action. In appointing Mr. Bellamy 
an injustice had also been done to other members of the staff, of 
whom Mr. Vine HALL. was the first. He had not the experience 
which he (Mr. Rooke) desired to obtain in appointing a power 
house superintendent, and realising this, Mr. Hall refrained from 
applying for the position, but he was much better qualified than 
Mr. Bellamy. Without any wish to reflect on Mr. Bellamy's 
ability as a rising engineer, he ventured to believe that his experi- 
ence was totally inadequate to the Council's requirements, and not 
nearly equal to that of other men who would be his juniors in the 
service. The report was considered by the Electric Lighting Cem- 
mittee, and on the casting vote of the chairman a motion was 
carricd rescinding the appointment of Mr. Bellamy, and aeking the 
Council' to reconsider the whole question of the appointment of a 
power house superintendent. 

The Taunton T.C. has increased the salary of Mr. WALEs, chief 
assistant engineer at the electricity works, from £150 to £175 per 
annum. 

Mr. J. Етррез Brown, M. I. E. E., XI. I. Mech. E., having accepted 
the post of engineer to the Buenos Ayres and Lacroze Tramways Co, 
has resigned the appointment he has held for some eight years as 
superintendent engineer to the Charing Cross, West End and City 
Electricity Supply Co. He is leaving this country about the end 
of the month for South America. : 

Mr. E. P. AusTIN has been promoted to the position of deputy 
borough electrical engineer and tramways manager at Chesterfield, 
which post was made vacant by the resignation of Mr. H. L. Percy. 

At the meeting of the Sunderland '[.C. last week, when the 
matter of appointing a successor to Mr. J. F. C. SNELL was under 
consideration, Alderman Bruce said he thought it was general 
information that Mr. Snell had definitely decided that under no 
circumstances whatever would be continue his relationship with 
municipal corporations. He had definitely decided to enter the 
front ranks of his profession as a consulting engineer. He had not 
the slightest doubt that in the course of a year or two he would 
receive that support from the general community which would 
warrant him having taken the step which he proposed to do. From 
time to time he had used his influence to retain Mr. Snell, as 
during the period he had been with them his engagement had been 
varied. He had promised on behalf of the Council to increase his 
salary by any reasonable sum in order to retain him, but he had 
definitely decided to go. Оп the wish of Mr. Snell the Committee 


recommended the Council to agree to Mr. Snell being allowed from 


January to devote balf of his time to the Corporation and half of it 
to his private practice, but foregoing one half of his half-year's 


. salary, The Council would want Mr. Snell's successor at least three 


months before his time expired, in order that the new engineer 
might have the benefit of three months' conference with Mr. Snell 
before he took over the sole responsibility. Under ordinary 
circumstances, they would have paid the new engineer full 

and Mr. Snell full salary for three months, but Mr. Snell's half 
salary for six months was only equivalent to his full salary for 
three months. 

A proposal was before a recent meeting of the Johannesburg 
Council for the engagement of Mr. J. F. I. Тномав, as the general 
manager of the Tramways and Lighting Department, to be extended 
after the period of one year's engagement just completed, at a salary 
of £1,750 per annum. 


Tramway Officials.— The Tramways Committee of 
the Walsall T.C. has recommended that the salary of the tramway 
manager be increased from £250 to £300 per annum, from October 
166, 1906. 

The Wolverhampton T.C. has resolved to advance the salary of 
Mr. LuNTLEY, the tramways manager, by annual increments of £25, 
until a maximum of £350 is reached. 


General.—Friends of Mr. C. R. D. PRITCHETT (who has 
charge of the London office of Messrs. Pritchetts & Gold) will learn 
with regret that he recently lost his wife. 


It is announced that Mr. W. E. MANDELICK has been appointed 
secretary of the Baker Street and Waterloo Railway Co., in place 
of Mr. E. B. READ, resigned. 


Our Toronto correspondent writes: Mr. CC. B. Вмттн, con- 
sulting electrical engineer of Toronto, has been engaged by the muni- 
cipal authorities of Winnipeg to superintend the construction of the 
Winnipeg civic power plant at a salary of $10,000 for 24 years. Mr. 
Smith is at present chairman of the Temiskaming and Northern 
Ontario Railway Commission, and consulting engineer to the 
recently constituted Hydro-Electric Power Commission of Ontario. 
The new appointment will involve Mr. Smith's resignation of his 
position on the Temiskaming Railway Board, and possibly his con- 
nection with the Hydro-Electric Power Commission, as it is 
reported that in terms of the agreement with the Winnipeg 


authorities, Mr. Smith will only be allowed to act as consulting 


engineer to the Power Commission for a period not exceeding three 
weeks in each year. Mr. Smith is both well known and popular in 
Canadian electrical circles, and has been identified in the past with 
some of the large electrical undertakings at Niagara Falls." 

Мг. Е. S. Милен, A. M. I. E. E., bas left 20, Victoria Street, 
London, to join Messrs. H. P. Saunderson & Co., of the Elstow 
Works, Bedford, as a managing director. 


NEW COMPANIES REGISTERED. 


Lytham Flectric Light and Power Co., Ltd. (89,766).— 
This company was registered on August Srd, with a capital of £20,000 in £1 
shares, to carry on at Lytham and elsewhere the business of suppliera of 
electricity for light, heat, motive power or otherwise, electricians, mechanical 
engineers, manufacturers of and dealers in electrical apparatus, &c., and to 
adopt an agreement with Foot & Milne, Ltd., for the transfer of the under- 
taking and powers granted by the Board of Trade under the Electric Lighting 
Acts to the said company pursuant to the Lytham Electric Lighting Order, 
1905, and the Electric Lighting Orders Confirmation (No. 6) Act, 1905. The first 
subscribers (each with one share) are :—M. Robinson, Featherstone, Lytham, 
architect; A. Coulthard, The Star Hills, Lytham, cotton spinner; H. Foote, 
46, Gillingham Street, 8.W., electrical engineer; E. J. Owen, 52, Shaftesbury 
Avenue, W., electrical engineer; L. Milne, 69, Overstrand Mansions, S.W., 
electrical engineer; K. P. J. Jolivard, 41, Lyndhurst Road. Thornton Heath, 
accountant; and E. E. Smith, 66, Victoria Street, S. W., secretary. The number 
of directors is not to be less than two or more than seven; the first are M. 
Robinson, A. Coulthard, Н. Foote, E. J. Owen, L. Milne, K. P. J. Jolivard and 
E. E. Smith ; qualification, £900; remuneration, £100 per annum and a further 
£200, payable out of the surplus profits remaining after 5 per cent. dividend has 
been paid, divisible. 


I.T.E. Electric Co., Ltd. (89,782). — This company was 
registered on August 7th, with a capital of £5,000 in £1 shares, to carry on the 
business of electricans, mechanical e eers and manufacturers, producers 
and suppliers of electricity, motive power and light, &., and to adopt an agree- 
ment with W. E. Gibson. The first subscribers (each with one share) are:— 
Е. W. Jeboult, 9, Walbrook, E.C., solicitor; 8. H. Sawyer, 74, Laurence 
Pountney Hill, E.C., chartered accountant; F. A. Caddick, 74, Laurence 
Pountney Hill, E.C., chartered accountant ; С. Cottle, 95, Harefield Road, 
Wimbledon, & W., clork: W. E. Gibson, 20, Great Russell Street, W. C., elec- 
trical engineer; D. H. Williamson, Lanehurst, Wood food Green, clerk ; and 
8. J. Sulston, 93, Cicada Road, Wandsworth, clerk. No initial public issue. 
The number of directors is not to be less than two or more than seven; the 
first are A. E. Newton, W. M. Scott and E. M. Dobelbower (all of Philadelphia, 
and all permanent), and W. E. Gibson, of London; qualification of permanent 
directors, 10 shares; none required lor ordinary directors; remuneration as 
fixed by the company. Registered office. 20, Great Russell St., W. C. 


Sonth American Development aud Construction Syndicate, 
Ltd. (89,791).— This company was registered on August "th, with а capital of 
£20,000 in £1 shares, to construct, work, develop and oontrol public works and 
conveniences of all kinds, to manufacture or produce electric light, gas and 
other illuminants and steam or electric power, to erect machinery or apparatus 
for applying and turning to account any wind, water or othor power, &c. The 
first subscribers (each with one share) are:— T. M.de Bingham, 78, King Street, 
Manchester, engineer; A. Castano, Euston Hotel, London, engineer; F. C. 
Sanders, 9, Farmilo Road, Leyton, clerk ; G. Josephson, 4, Birkbeck Grove, 
Acton Vale, W., agent; Lord Danvers, 1, Broad Street Place, E.C.; G. Grabam, 
900, Buer Road, Fulham, master mariner; and Н. A. Harris, 86, Grove Park 
Terrace, Chiswick, W., clerk. No initial public issue. The number of 
directors is not to be less than three or more than seven ; the subscribers are to 
appoint the first ; remuneratton as fixed by the company. 
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Beaumont and Still Colonial and Foreign Train Light in 

Con Ltd. (82,746). — This company was registered on August 3rd, with a capi 

of £18,000 in £1 shares, to acquire from M. W. W. Mackie, E. J. Glyn, A. R. M. 
Lockwood, F. J. Beanmont and W. M. Still, the benetit of certain existing 
inventions relating to improvements in electric dynamos and the lighting of 
railway carriages and tother vehicles by dynamos on such a system that the 
variable speed of the train or coach drives a dynamo at a varying speed, but 
such dynamo is self-regulating, to adopt an Serene with the said vendors, 
and to carry on the business of electricians, electric lighting and mechanical 
engineers, dynamo manufacturers, suppliers of electricity, &c. The first sub- 
зопђегз (each with one share) аге :—F. J. Beaumont, 21, Albany Road, Stroud 
Green, N., engineer; W. M. Still, 24, Charles Street, Hatton Garden, E.C., 
metal worker; 8. Н. Cable, 20, Charles Street, Hatton Garden, E. C., accountant; 
F. G. Still, 24, Charles Street, Hatton Garden, E.C., metal worker; W. C. 
still, 94, Charles Street, Hatton Garden, E.C., metal worker; E. J. Glyn, New- 
land Lodge, Ingatestono, electrical engineer ; and M. W. W. Mackie, 45, 
Warwick Road, Ealing, electrical engineer. No initial public issue. The 
number of directors is not to beless than two or more than five ; the first are 
E. J. Glyn, W. G. Richards, M. W. W. Mackie, F. J. Beanmont and W. M. 
grill; e £260; remuneration as fixed by the company. Registered 
office, Н, Charles Street, Hatton Garden, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Century Arc Light Co., Ltd. (67,849).—This company's 
annual return was filed on June Ist, when 14,906 ordinary and 5,000 preference 
shares had been taken up out of a nominal capital of £30,000 in 25,000 ordinary 
acd 5,000 preference shares of £1 each; £1 per share has been called up on 
1506, resulting in the receipt of £2,506; £16,800 is considered as paid оп 11,800 
erdinary and 5,000 preference. Mortgages and charges: £7,500. 


Wolverhampton District Electric Tramways, Ltd. (68,345). 
—This compan y's annual return was filed on August Ist, when 32,900 shares had 
been taken up out of & nominal capital of £200,000 in 40,000 shares of. £5 each ; 
£5 per share has been called up on 31,950 and 5s. per share on 250, resulting in 
the receipt of £159,812 105. Mortgages and charges: £100,000. i 


China and Japan Telephone and Electric Co., Ltd. (17,831). 
—This company's annual ret was filed on July 10th, when 14,761 shares had 
been taken up out of a nominal capital of £20,000 in £1 shares; £14,761 is con- 
sidered as paid. Mortgages and charges: £12,500. 


West African Telegraph Co., Ltd. (21,626).—This company's 
annual return was filed on June 19th, when 23,109 shares had been taken up out 
ef a nominal capital of £400,000 in 40,000 shares of £10 each. £231,090 
has been received. Mortgages and charges: Nil. 


Electrical Power Storage Co., Ltd. (30,313).— This com- 
pany's annual return was filed on August lst, when 18,592 ordinary and 66 
founders’ ahares had been taken up out of a nominal capital of £100,500 in 


ЗЛО) ordinary and 100 foanders' shares of £5 each. 45 per share has been 


called up on 66 founders’, and £4 per share on 8,182 ordinary, resulting in the 
receipt of £13,832 5e. Id., including £474 68. Id. paid on four founders’ and 405 
ordinary shares forfeited. £77,300 is considered as paid on 15,460 ordinary 
shares. Mortgages and charges: £28,400. 


1 


Callender’s Cable and Construction Co., Ltd. (48,915).— 
This company’s annual return, made up to May 24th, was filed on July 6th. 
35,000 inary and 40,000 preference shares have been taken up out of a 
nominal capital of £500,000 in 60,000 ordinary and 40,000 preference shares of 
£5 each. £5 per share has been called up оп 15,000 ordinary and 40,000 pre- 
ferenos and £275,000 has been received. £100,000 is considered as paid on 
20,000 ordinary. Mortgages and charges: £900,000. 


James & Browne, Ltd. (72,372).— This company's annual 
retarn was filed on July 14th, when 20,000 shares had been taken up out of & 
nominal capital of £80,000in £1 shares. £15,610 has been received, and 24,390 
is considered as paid. Mortgages and charges: £2,200. Issue on July 12th of 
£30), and on July 26th, of £800 5 per cent. debentures, part of series created 
July 39th, 1906, to secure £6,000, charged on the company's undertaking and 
FIN: presens and future, including uncalled capital. Trustees: J. W. 
Filis, Po d House, Basinghall Street, E.C.; and E. Hughes, 106, Holland 
Road, Kensington. Previously issued of same series: £1,900. 


British Electrical Tool Co., Ltd. (Leeds), (89,294).—£500 
6 per cent. debentures, created and dated July 28th, 1906, charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital, have been registered. No trustees. 


St. Austell and District Electric Lightisg aud Power Co., 
Lts. (66,882).—Issue on July 26th of £150 5 per cent. debentures, part of series 
created June 1st, 1904, to secure £2,000, charged on the company's undertaking 
and p y, present and future, including uncalled capital. No trustees. 
Pre y issued of same series: £650. 


Frank Sater & Co., Ltd. (electrical engineers, London) 
(97.193).—A memorandum of satisfaction in full of debentures dated April 18th, 
1901, securing £5,000, has been filed. £1,000 6 per cent. second mortgage 
debentures, created and dated July 31st, 1906, charged on the company’s under- 

азс Propert, present and future, including uncalled capital, have also 
ү" i . No trustees. Holder: J. Singlehurst, 84, Princes Road, 
verpool. 


Soath Me litan Electric Light and Power Co., Ltd. 
(Fh. Issue on July 27th of £17,968 44 per cent. debentures, part of series 
created by resolutions of July 3rd, 1900, and May 6th, 1904, to secure not more 
than the amount of the paid up share capital. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
espital (if any). Trustees: H. R. Beeton, 18, Austin Friars, E.C.; and W. R. 
Davies, 10, Moorgate Street, E.C. Previously issued of same series: £22,000. 
The debentures are issued to the :trustee, as further security for debenture 
stock created by trust deeds of August rd, 1900, and June 8rd, 1904. 


African Direct Telegraph Co., Ltd. (21,895).—This com- 
рару'є annual return was filed on June 16th, when 28,600 shares had been taken 
ap out of a nominal шө! of £300,000 in 80,000 shares of £10 each. £286,000 
bas been received. Mortgages and charges: 438, 600. 


South African Lighting Association, Ltd. (21›609).—Ты» 
company's annual return was filed on June a when 8,000 shares had been 


— ор out of a nominal capital of £100,000 in £10 shares. 410 per share has 


and е 2 
л er, cn а теча ато pier уып еше | 41,060 ia con 


ELECTRIC TRAMWAY ACCOUNTS. 


THE returns of the Manchester tramways 


Manchester undertaking on a slightly increased track- 
Corporation mileage compared with 1905, exhibit con- 
Tramways. siderable increases in traffic and receipts. The 


average working expenditure continues to creep 
up, although neglecting energy cost, its amount (51. per car-mile) 
is well within economical limits. 


GENERAL STATEMENT. 


For 12 months ending March 31st 1906. 1905. 
Length of route ... са ude bnc 87 miles. 84 miles. 
Total length of track. des . | 18514 „ 146} „ 
Car-miles run — Ju 14,655,908 14,123,124 
Passengers carried per annum... . . | 133,923,932 | 126,900,875 
Capital expended to date . . | £1,675,812 | £1,567,931 
Traffic receipts ... ; oe T £661,806 £628,529 
Total receipts £663,707 £631,055 
Working expenses £433,561 £411,597 
Gross profit £230,146 £220,358 
Income per car-mile ... ad 10°87d. 10:73d. 
Working expenses per car-mile 710d. 6:99d. 
Interest and sinking fund per car-mile 1:44d. 1 49d. 
Rental of leased lines, &c. ; bn 29d. IId. 
Total expenses per car-mile ... 8:83d. 8:664. 
Profit or loss рег car-mile 2:04d. 2:07d. 
Cost of energy per car-mile ... 2:09d. 1:99d. 
Average fare per passenger 1:19d. 1`194. 

^ Revenue per mile of route £7,628 47,523 
Expenditure per mile of route £4,984 £4,899 
Total units used. Tw UN . . | 22,164,445 | 18,854,240 
Units used per car-mile De A 1:53 1°33 
a —T:⁵ uc. 8 E: 
Percentage of working ex'es to receipts 6595 6595 


The energy cost per car-mile at over 2d., is undoubtedly heavy, 
and on its sales of 22 million units tothe tramways, at 1:3854. per 


` unit, the electricity department is surely doing a very profitable 


business. 

On the year's working the gross profit is some £10,000 in advance 
of the 1905 total. | 

The 87 miles of route worked by the Corporation, includes 194 
leased miles, and 44 miles over which the department exercises 
running powers. Details of the working expenditure per car-mile, 
are as follows :— 


Traffic expenses P" оз is ‘ue 3:10d. 
General expenses — ... i oe da . . 100d. 
General repairs and maintenance 
Permanent way  .. € viis .. ‘17d. 
Electrical equipment of line . . ‘10d. 
Buildings aud fixtures ns .. 034d. 
Machinery and plant duy .. 011d. 
Cars a е = sie ... 577d. 
Other rolling stock... i 018d. 
91d. 
Power expenses pa ө ns 2:09d. 
Total working expenditure siti 710d, 


The parcels department was operated at a total cost of £17,367 
and resulted in a loss of £5,771 for the year. 

The gross profit on the year’s working amounted to £230,146, to 
which was added £2,352 interest accumulated, &c., making 
£232,498, an amount which was disposed of as under:— 


Prorit STATEMENT, 1906. 


Interest, &c. ... yas ae on e £49,132 
Sinking fund zn "m as . 988,595 
Rental of tramways, leascholds, &c. 18,181 
Income-tax ... ТР Е hos 6,418 
Surplus sae as - sis 120,172 

Gross profit and amounts added as above ... £232,498 


The surplus balance of £120,172 compares with £120,950 in 
1905. It was disposed of as follows :— 


Renewals and depreciation fand £70,052 = 1°15d. per c.-m. 
Contribution to rates .. 446,000 = 75d. " 
Street improvements, interest, &c. £4,090 = 07d. й, 


The renewals and depreciation account stood at £249,212 on 
March 31st, 1906, after making deductions for renewals and deficit 


on parcels department. 
The general manager is Mr. J. M. McElroy, 
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ELECTRICITY SUPPLY ACCOUNTS. 


IN a recent issue we gave a lengthy abstract 


Manchester of the working of the Electrical Department 
Municipal for the past year; the principal results during 
Electricity that period are tabulated herewith. The 

Supply. department’s three generating stations turned 


out over 55 million units, being an increase of 
16 per cent. on the previous year. A substantial improvement in 


revenue occurred, which, coupled with a saving in working expend- 
iture, left the department with a gross profit some £35,000 in excess 
of that for 1905; the allocation of the profit was as shown below. 
The department carries forward a reserve balance of £34,836, and 
a renewals balance of £74,590. А gratifying feature of the year 
was the increased power demands of several prominent firms, 
estimated at from 7 to 8 million units per annum, and this in con- 
junction with improved generating conditions due to the use of 
larger units, augurs well for future prospects. 

The generation costs per unit venerated for the respective sta- 
tions were as follows :— 


Dickinson Bloom Stuart 
Street. Street. Street. 
Coal  ... к TR . . 234d. 168d. 158d. 
Oil, waste, water and engine 
room stores . .. 043d. 022d. 025d. 
Repairs and maintenance 101d. 047d. 041d. 
Wages and salaries  ... . . 133d. 072d 045d. 
511d. 309d. 269d. 
Distribution costs (all stat ions): — Wages and salaries, ‘064d. ; 
repairs, maintenance, sundries, &c., 063d. = °127d. per unit. 
The maximum loads were :— 
Dickinson Bloom Stuart 
Strect. Street. Street. 
Lighting load 5,683 kw. 5,515 kw. 3,800 kw. 


Traction load i ... 1,500 kw. 2,597 kw. 5,780 kw. 

Combined simultaneous load 5,683 kw. 7,370 kw. 9,580 kw. 

he prices charged are:—Private lighting, 44d. and 11d. per 
unit; power, lid. to 1d.; traction, 144. approx.; public arcs, 2d. 
per unit, The chief engineer is Mr. S. L. Pearce. 


GENERAL STATEMENT. 


For year ending March 31st is 1906. 1905. 
Total capital expended . ahs £2,267,127 £2,199,689 
Number of units sold— 


Private supply 18,255,913 14,679,373 
Public lighting 94,613 81,032 
Traction A as ке 22,267,858 18,926,305 
Total number of units sold 40,617,784 33,686,710 

Equiv. No. of 8-с.р. lamps connected (pr. Itg.) 565,208 458,442 
н.р. of motors connected... 28 881 12,110 9,395 


Number of public lamps ... dies ii 53 53 
Maximum load in kw. T 21,928 20,023 
Revenue account— 


Gross revenue £329,199 | £302,200 
» expenditure £141,117 "£149,320 
» profit iis Р £188,082 £152,880 
Average inclusive price obtained per unit— | 
Private supply ds 2:60d. 2:99d. 
Public lighting 1:25d. 2:00d. 
Traction 1:38d. 1:50d. 


* Includes £13,828 special renewals expenditure. 
REVENUE ACCOUNT ғов YEAR ENDING Marcu 318, 1906. 


Gross revenue... bis £329,199 = 1°95d. per unit. 
Works and distribution costs £106,761 = 063d.  ,, 
Total working costs ... £141,117 = 083d. , 


PROFIT STATEMENT FOR YEAR ENDING Marca 3187, 1906. 


Interest on loans, &e. or Bn £65,333 
Sinking fund and loan instalment 66,543 
Renewals account ... 40,000 
Reserve account 16,206 

Gross profit . £188,082 


CITY NOTES. 


Baker Street & Waterloo Railway Co. 


Tne half-yearly meeting of this company was held on Wednesday, 
at Hamilton House, Victoria Embankment, Mr. T. J. Hare pre- 
giding. 

In proposing the adoption of the report (ELTOTICAL. REVIEW, 
August 10th, 1906, page 229), the CHAIRMAN said that the capital 
expenditure had amounted to £328,533. The contractors, the 
Underground Electric Railways Co. of London, had completed 
the line from the Elephant and Castle to Baker Street, together 
with the carriage depot and workshops at St. George's Circus. The 
whole of the rolling stock had been delivered at their depót at 
St. George's Circus. The extension from Baker Street towards 
Paddington Station was being pushed on with as rapidily as 
possible, and they hoped it would be completed and open for 
traffic as far as Edgware Road by the end of the year. The line 
was opened for public traffic between Kennington Road Station, 
which would in future be called Westminster Bridge Road Station, 
and Laker Strect, on March 10th, the whole distance being just 
over three miles. During the period under review they had carried 


3,006,276 passengers, of whom 430,283 were workmen who 
paid 1d. for the single and 2d. for the return journey. The 
average receipts per passenger worked out at 1°85d., bei 
the same as that of the Central London Railway. During the 16 
weeks the line had been open, the gross receipts from all sources 
amounted to £23,490, of which £23,246 was derived from passen 
and £244 from transfer fees and miscellaneous receipts. It should be 
noted that there was no revenue derived from ad vertisements during 
the period covered by the accounts, but the spaces throughout the 
line had been let to Messrs. Wyman, and the receipts from that 
source should be considerable during the present balf-year. Turn- 
ing to the expenditure, the total working expenses had amounted 
to £16,681, exclusive of maintenance of way, works and station, 
repairs and renewals of rolling stock and general charges, which 
items were payable by the Underground Electric Railways Co. The 
power expenses had amounted to £5,788 and the traffic expenses to 
£9,190, of which £6,588 was for salaries and wages. nger 
duty cost them £107. That was a tax that fell particularly heavily 
on tube railways, where the fares charged were so low, and where 
they were in competition with motor-omnibuses, which were not 
subject to passenger duty, and he thought that Parliament might 
be fairly asked to remit it. There was no doubt that the motor- 
'buses were serious competitors for short-distance traffic, but whether 
they could live on the present low fares they were charging was, he 
thought, doubtful, and he believed that, in the long run, the public 
would find that they could travel more comfortably, more 
quickly, and more safely by tube railways. Rates and taxes 
amounted to £1,572. The board had given close attention to the 
rating of the company's property, with a view to keeping it as 
far as possible, within reasonable points. Compensation amounted 
to only £23. The balance carried to the revenue account was 
£6,809, and to that must be added £954 for interest and £540 for 
rents, making altogether £8,084. After deducting £835 to meet 
rents payable by the company a balance remained of £7,249, or 
£932 short of the amount required to pay the debenture interest. 
That deticit had, under the construction contracts, been paid by the 
Underground Co. Interest at the rate of 3 per cent. per annum on 
the share capital was payable by the Underground Co. while the 
line was in course of construction, and warrants for that interest 
for the past half-year had been issued. When the line was in full 
working order they confidently expected that the receipts would 
increase very considerably. 

Sir ALGERNON WEST seconded the motion, and the report was 
carried. | 


Metropolitan District Railway Co. 


THE directors’ report for the half-year ended June 30th, 1906, 
states that the expenditure on capital account during the half-year 
has been £151,912. The gross receipts in revenue account amount 
to £221,055, being an increase of £14,453. The working expenses 
amount to £166,912, an increase of £52,033. After providing for 
rent charges, interest on debenture stock, and other charges, the 
net revenu? account shows a deficit of £39,984. This deficiency, 
together with the sum of £9,375, being dividend at the rate of 
£1 108. per cent. per annum on the 4 per cent. guaranteed stock, 
will be cbarved to capital account under the company's statutory 


powers. The number of passengers carried (including estimated 


journeys by season-ticket holders) has been 32,759,662, being an 
increase of 5,090,587, or 18°40 per cent. on the corresponding half- 
year of 1905. The number of passengers carried at workmen's fares 
has been 8,663,154, being an increase of 1,679,104, or 22°29 per cent., 
but the District Co.’s share of the receipts (after deducting other 
companies’ proportions in respect of throngh traffic) has only been 
65d. per passenger. The company incur substantial loss in the 
carriage of this traffic. The frequent service of trains now being 
run has involved an increase in the train mileage from 815,667 
miles to 1,199,569 miles, or 47 per cent. The increase in working 
expenditure is exhibited in the following table, arranged under 


appropriate heads :— 
Half-year Half-year 
June, 1905. June, 1906. Increase. 
Maintenance of way and works .. £11,127 £24,135 £18,008 
Maintenance of rolling stock 12,835 . 23,044 10,809 
Train working and traffic expenses, 
after deducting the balance of 
accounts for work done for and 


by other companies e ee 52,687 81.245 28,608 
Rates and taxes Pa E .. 19,226 20,000 774 
Other items .. vs 2 .. 19,055 1788 — 1,167 
Total .. aie . . £114,80 £166,912 £52,082 = 45:29 ©, 
Train miles on District Railway.. 815,667 1,199,569 383,002 = 47:07 4 


The directora have devoted much time and attention during the 
half-year to the question of fares. Reductions were made from 
time to time since the year 1900 in many fares, but subsequent 
experience has shown that these reductions were too great and too 
numerous. The directors have come to the conclusion that the 
company cannot reasonably be expected to work the railway with 
so full and frequent a service of trains as is now being provided, 
on the basis of existing fares, and that a revision is necessary. 
Steps are, therefore, being taken to bring a revised scale of fares 
into operation at an early date. The large increase in working 
expenditure has been due to more ample provision for the main- 
tenance of the railway and rolling stock, and the running of a more 
frequent service of trains. Although more time is required for the 
realisation of the full effect on the traffic of the large number of 
trains now being run, the results obtained during the past half-year 
so far as the volume of traffic is concerned are very encouraging. 
The directors have every reason to believe that when some 
economies in working, now under consideration, have been effected, 
and the proposed revision of fares has been brought into operation, 
the net revenue of the undertaking. wil show a substantial 


jel 
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improvement. The directors regret that a considerable amount of 
public inconvenience was experienced in the early part of the half- 
year owing to frequent failures and stoppages whilst the new train 
services and the automatic signalling system were being intro- 
duced, but they are glad to say that the difficulties have now been 
practically overcome, and it is believed that the trains will in 
future continue to be worked with as much regularity as has been 
recently secured. The steam locomotives and old carriages have 
been withdrawn from the working stock, and will be realised to 
best advantage cither by sale or otherwise. The Baker Street and 
Waterloo Railway was opened for traflic on March 10th last, and 
the interchange facilities between that railway and the District 
Railway at Charing Cross bave created a very convenient route for 
passengers between District stations and all stations on the Baker 
Street Railway between Elephant and Castle and Baker Street, as 
well as stations on the St. John’s Wood extension of the Metro- 

litan Railway beyond Baker Street, and on the City and South 

ndon Railway beyond Elephant and Castle. Arrangements 
have been made to issue tickets at through fares between stations 
on the District Railway and the Baker Street Railway, and these 
will shortly be put in operation. 

The half-yearly meeting was to be held yesterday. 


Yorkshire Electric Power Co. 


THs directors’ report, to be submitted to the seventh half-yearly 
meeting, to be held at the Hotel Metropole, Leeds, on Tuesday, 
September 25th, reads as follows: —“ The directors are glad to 
state that, though the progress of the company has not been во 
rapid as they had anticipated, it has been steady and continuous. 
New consumers are being connected, and further negotiations are 
in progress for supplying large amounts of power. Atthe end of 
June consumers were on the mains whose total horse-power was 
about 1,880. Further agreements now made will, when the con- 
samers are connected to the company’s mains, bring the total 
requirements to approximately 2,450 н.р. The plant installed at 
the Thornhill generating station is capable, after allowing for 
ample spare and reserve, of supplying energy to about 10,000 H. P., 
80 that there is still a large surplus available for dealing with future 
consumers. The revenue from the sale of energy has during the 
half-year been sufficient to meet practically all the costs of gene- 
ration of energy at the Thornhill station, and of its distribution 
throughout that portion of the area in which mains are now laid; 
it has not yet, however, been sufficient to cover the expenses 
incidents] to developing and managing the company's business 
In order to facilitate the work of the staff, it has been decided to 
remove the central offices of the company to Thornhill  Consider- 
able advantages are anticipated from this concentration.” 


Liverpool Overhead Railway Co. 


Tur half-yearly meeting was held at Liverpool on August 14th, Sir 
Wm. Forwood presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REvIEW, August 10th), said when they met last February 
they had to report a decrease in the earnings of the railway, conse- 
quent upon the serious competition ofthe new electrical service 
inaugurated by the Lancashire and Yorkshire Railway between 
Southport aud Liverpool, and the competition of the Corporation 

tramways. This competition continued, and he was sorry to say that 
^. their traffic, compared with the same halt of last year, again showed 
a decrease. In the first half of 1905 they carried 5,558,000 
pessengers, and in the flrst half of this year 5,445,000, a decrease of 
113,000 passengers. They also told the shareholders the 
steps they had taken to counteract this competition by the 
introduction of differential fares, and long 1d. stages, 
but these changes had not then been in operation sufliciently 
long to enable them to form an opinion as to their effect. 
They had now, he regretted to say, found that the introduction of 
cheap 1d. fares, so frequently urged upon them, had proved dis- 
appointing. The adoption of 1d. stages between every two stations 
failed to attract sufficient additional passengers to justify the 
reduction in the value per passenger. Their receipts fell from 
178d. to 17714. per passenger. These long 1d. stages were with- 
drawn in March, and the 1d. stages were limited to one station 
only, the result being that the value per passenger increased to 
175d. They had endeavoured to limit the issue of workmen’s 
return tickets to working men, by restricting the hours of issuing 
these tickets to 8.30 a.m., instead of 9 o'clock, with the result that 
the value they received per passenger had further increased to 
1:83d. The effect of their trial of 1d. stages was shown, perhaps, 
more clearly in their earnings per train-mile, which fell to 20:09d., 
as against 22:50d. in the same half of last year. This figure com- 
pared with 33°56d. on the City and South London, 66°60d. on the 
Central London, and 25:35d. on the Mersey Railway, all electrical 
undertakings. The directors were forced tothe conclusion that the 
traffic at their command was only a limited one, and could not be 
increased by reductions in fares, which were already very low. It 
was 3 dock side traffic, and comparatively few persons travelled by 
the line between the Dingle and Seaforth, who had not business in 
connection with the docks. For a time they very successfully 
augmented tbis trafic by an extension by means of their tram- 
ways to Waterloo and Crosby, but they had now lost a large share 
of this suburban traffic by the electrification of the Southport line. 
They would have to look fora return of prosperity to an increas- 
ing dock traffic, and to a development of through traffic to Formby, 
Southport and Aintree, which they had opened up in connection 

with the Lancashire and Yorkshire Railway, and also to a lessen- 


ing of expenses. The latter had engaged the constant attention of 
the directors. Of course, their line was very short, only 64 miles; 
it was worked electrically, and with automatic signalling, the staff 
was therefore very small, and the room for reduction in,expenses 
very limited, and they must with & quick service of trains care- 
fully maintain the efficiency of the railway in every department. 
As he informed them at the last meeting, the directors called in Mr. 
T. C. Jenkin, the manager of the City and South London Hailway, 
to go through all items of expenditure, and to advise if he could 
sugrest any means by which they could effect economies in work- 
ing. He reported that, on the whole, the traffic was economic- 
ally worked. He recommended the closing of four stations— 
Langton, Nelson, Princes and Wapping. After careful considera- 
tion, they decided to close entirely Langton and Clarence stations, 
and to close after 6 p.m. Toxteth, Wapping, Custom House, Princes 
and Huskisson Dock stations. This came into force on March 1st 
last. Owing, however, *o a strong representation from the Dock 
Board and the public that the closing of the Clarence station was 
against the interests of the port, this station was reopened in April. 
This partial closing of some stations had resulted in considerable 
economy in working expenses as compared with the period imme- 
diately preceding this alteration, but the full benefit of this policy 
was not shown in the present figures. He trusted he had 
made it abundantly clear that the directors were fully alive to 
the situation which had been forced upon them, and which 
no one could have foreseen, and they were leaving no 
stone unturned to retrieve the fortunes of the company. 
They would notice from the report that the number of passengers 
carried on the railway, excluding the trams, had decreased by 
87,936, representing a loss of £2,218 in revenue. The working 
expenses for the past half-year showed a decrease of £1,348, but as 
they had carried £500 less to renewal fund, the real decrease was 
£848. The train-mileage run was 383,000, an increase of 18,890 
miles. The total expenditure per train-mile was 16°28d., as 
against 18:04d., or if (the contingent fund was eliminated, the 
expenditure was only 15°66d., and although they worked and 
maintained more stations, this compared favourably with other 
electrical railway undertakings. The expenditure on the City 
and South London was 15:08d., on the Central London, 34°75d., and 
on the Mersey Railway 20:22d. The line and electrical equipment had 
been well maintained. They suffered in revenue by the closing in of 
the railway by the erection of dock sheds, which destroyed the view 
of the docks to strangers; also from the increased size of steamers, 
the greater concentration of work arising from the amalgamation of 
shipping lines, and the system of sending goods to the interior 
from the ship's side. All these things tended to reduce the number 
of men employed about the docks. In conclusion, he assured them 
that the directors were striving their utmost to bring about better 
results. 

Sir EpwABRD LAWRENCE seconded the adoption of the report. 

In reply to criticisms from shareholders, the Chairman said that 
at no time had the railway been worked more economically than it 
was to-day. The closing and partial closing of some of their 
stations had been criticised, but by this step they were saving 
£3,500 a year, and had occasioned the minimum of inconvenience. 
As to the directors’ fat fees,” they had given more labour to the 
affairs of the Overhead Railway than the directors of the Lancashire 
and Yorkshire Railway bad given to theirs, and he would object to 
their fees being forfeited. The worst board they could have would be 
one that offered to do the work without fees. 'They were all quite 
willing to resign—let that be quite understood—and the share- 
holders could at once appoint a new board if they wished, but as 
long as they continued directors they would faithfully carry out 
their duties and try to do their best for the company. 

The report was then unanimously adopted; as was also a motion 
to pay the 5 per cent. dividend to preference shareholders. 

Mr. а. D. Kirrky,in moving a vote of thanks to the chairman, 
deprecated the idea of a board without fees, and said it would be a 
fatality to the company if they lost the services of the present 


directors. 


The resolution was carried with acclamation. 


Mexico Electric Tramways, Ltd.— The receipts for the 
month of July amounted to $381,000, and the working expenses 
totalled $186,500. 


Tramway Meetings.—The half-yearly meetings of the 
Chatham and District Light Railways Co., Ltd., and the Lanark- 
shire Tramways Co., Ltd., were held on Wednesday, at 83, Cafinon 
Street, E.C. . 


Charing Cross, Euston and Hampstead Railway Co. 
—The statement issued by the directors for the half-year ended 
June 30th, states that the amount expended on capital account 
during the period was £436,402, making a total of £4,370,879. It 
is estimated that the current half-years outlay will be £600,000, 
and in subsequent balf-years £797,121. The meeting was held on 
Tuesday, but it was not open to the Press. 


National Boiler and General Insurance Co., Ltd.— 
The report for the past year shows a profit of £15,313, and with 
the balance brought forward from the previous year there was an 
available total of £25,896. The dividend and bonus together 
amount to a total distribution of 20 per cent for the year. 


Stock Exchange Notice.— The Committee has appointed 
a special settling day as under :— 


Wednesday, August 29th.—British Aluminium Co., Ltd.—20,000 conversion 
shares of £10 each, £1 paid, Nos. 1 to 20,000, 


j 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- pa for , No. Route 
Locality. night | of | Total to date. miles 
ended. fortnight. wks. open. 
& &" & ё е 
Aberdeen .. | Aug. 8 8,189 2 112 | 10 15,357 — 278 | мч | oo 
Ayr ee ee ee 98 9 960 + 24 12 4,842 Esai &4 | 8 ee 
Bath ee ee ae 91 8 2,501 + 687 B9 25,657 + 4 18 ee 
Belfast -- e|» 101 7461 42,984 82 | 109,808 4 20.740 | 40 + 6 
Birkenhead . . . „ 12, 2,954 + 143 19 20, 774 1 266 |18:5| .. 
+Blackburn.. . „ В| 1,178 |+ 154 193 21,010 4 1,885 | 185 .. 
Blackpool Corp. » 9, 5,606 1+ 904 ! 19 26,427 |+ 1,804 11:87. .. 
„ —Fleetwd) , 11 4,147 |+ 785 | 6 | 8.658 |+ 1.127 | 8:25 | : 
+ „ -—Lytham| , 2 825 |+ 155 89 | 12,897 4 1,353 7 | й 
Bolton e ej on 12 4,382 880'19 | 41,762 + 2.682 |96 +1 
Bournemouth » 8 4, + 740 183 33,176 + 6,854 18.75 ＋ 62 
Bradford  .., » 11 10,818/+ 737 19 | 90,168 L 8,905 68 
Brighton .. . » 1 12400 f 68119 | 20688) .. s 
ко M a Е с » 10 12,465 + 664 ss FE 28b; .. 
ri ec. Trac. 
Airdrie .. Aug. 8 403 |+ 42 81 6,764 + 647 е ae 
Barnsley . n 8 881 1 17! y 4969 + 7. 
Barrow 99 3 606 t 85 3,0 1,653 + 422 (587, ee 
Cavehill „ 3 288 1 176 „ 2,701 |+ 1,01! 
Devonport » 8 1,029 |+ „ | 18835 |— 215 | 8-85 | .. 
Gateshead.. Я 97 3 2.076 + 116 »9 29,721 t 1,091 1 1:95 ee 
Gravesend, N'fleet n 3 560 |+ It 7,286 + 970 | 6:5: .. 
Greenock . e| os B) 1,699 |+ 124 „ 20,297 P 792 7:95 .. 
Hartlepool өе ,9 8 116 + 161 oD 9,041 + 1,090 6°72 ee 
Kidderminster ..| , 8 391 — 6 „ 8,596 |— 60 У 
Leamington ej» 8 419 |— 22 ,, 6,404 |+ 2,833 | 8 |... 
Merthyr ° е ee 99 3 | 418 + 96 98 5,971 t 83 2:9 ee 
{Metropolitan ..| s» 3 17,639 |+ 686, „ · 108,177 |+26,275 9 i.. 
ИТЕ В Е 
н | ' — 558 „ 314,419 + 18,233 | ee " 
Oldham — Ashton; , 3 1.225 + 50 „ 17,946 + 531 9°18: ,, 
Peterborough a 8 820 — lj a 8,857 |— 892 Б°81|., 
otteries „ 8| 8,675 |+ 903] „ | 54,643 |+ 2,154 | 99... 
Rothesay , » 8 1,158 |— 128 „ 6,597 |+ 951 | 2°75 26 
Southport Ww 8 818 + 95 „ 9,562 + 206 ; 8'17) .. 
Swansea -e| » 3] 1,896 1+ 125 „ 24,858 ＋ 4,509 55| .. 
emouth el» 8 879 |+ 50 „. 7,106 |— 206 875i.. 
eston-s-Mare 99 1 676 — 8 97 8,716 + 122 8 ee 
t Worcester. |» 3 699 = 15 „ 8,607 — 729 5755 
Wrexham.. m 8 222 ' + Bu 8,087 — 9 | es ө 
Yorks. Wool. Dist. T 8 2,138 + 612 T 97,084 |+ 8,018 17 as 
Miscellaneous , 8 219 |— 68) 4, 8,096 | 517 ep 
Burnley ее ee 99 11 2,616 + 261 81 ee ee 7:5 е 
Burton-on-Trent .. „, 12 735 — 16 19 5,9988 — 886 951+ 1 
er E е ee [E U 5 2,081 ee 18 19,364 se | 10:5 ее 
быш» осо чае аы оа шт. 
isie . 99 + 18 5, тч ee ee 
Chatham and Dis. „ 9 1.703 — 44/89 | 90747 |— 475 10:99' 4 -96 
Colchester Маг. 7| 327 — 5 31 5,680 | у 74 j+ à 
Cork Aug. 9| 1,183 + 47 | 32 16,289 |— 847 |9: Е 
Croydon „ 10, 8,587 |+ 207 10 16,882 + 1,144 11:95. + 5 
Darlington . July 28 450 — 117 3,652 eo (487, .. 
Darwen Aug.10; 585 + 61/19 | 487 |+ 175 486 
Dover „ 11 716 |+ 140 19 5,278 750 | 4°95 4 4 
Dublin » 10 | 12,066); 850 6 88,677 |+ 418 Bl+’ 
Dundee » 8| 2,807 |+ 601 12 | 18,624 |+ 2,901 | 13 |+ 6 
пса " n | me + 100 F Р 5,740 | p 405 4:95 | .. 
' 50, + 178,0 +12 81:95 b 
{Gloucester Feb. 21 221 Ha 112 er 15 Ў à 
pera ЯЕ n oe — 129 17 28.987 + 1, 188 87 |+1-5 
ee ug. 9 ee ee ee е 
Bast ned |» 1l! 8,806 |. 890 19 99,644 * 2,878 98 | .. 
Hull ae ee LET 11 4,958 uc 818 19 43,472 + 799 i 18 e 
+Iiford ` „ „ d 686 — 17 19 9,978 1+ 70 6· 87 
Ilkeston EN we 3s 8 848 |+ 95 19 2,607 |+ 196 86i.. 
Ipswich МО е „* [1] 11 | 1,240 + 4 19 8,875 TT 208 10:6 ee 
Isle of Thanet es E P! 3,691 |+ 252 | 32 1,857 |— 670 11 » 
Ea gly "m лу 11 | а + E 18 2,169 |— 79 4149|.. 
c • oe + ee ee ee 1°5 ee 
Lan'kahite Trm. со. » 9| 1,754: — 34,399 27,678 |+ 5,668 (19°66) + 
Leeds i „ 4 13.226 1,342 | 18 | 115,179 |+ 6,768 96 |+ d 
Leicester is » 11 6.218 55 | 82 70,753 i + 4,898 | .. e 
tLeith ee e| 4 589 |+ 310 114 | 6,421 |+ 8400 | 6 +1 
Live 1 * эе oe 99 4 22,751 — 124 81 330,898 + 5,417 104 + 1 
1 D.C. 2 .. | July 28 | 68,219 17 | 452,647 M 984 7413 
London United .. | Aug. 10 | 17,161 +1,574 | 89 | 198,468 | .- 11,823 | .. T 
Lowestoft б ee 56 11 870 TA 38 46 7,251 с 566 8:5 ee 
Manchester .. „ 11 29,994 7,968 19 | 268,542 |+12,741 | 84 | .. 
Newcastle А „ 11 8221 168 19 79,082 + 5,006 255 
Newport. „ 14 1,340 + 72 18 | 11,507 + 449 145 +15 
Northampton » 10 1,188 + 8 19 8926 + 41 65] .. 
Idham 5 |o» 12; 8,880 + 484 20 86,444 |+ 8,160 | W 
Pontypridd . ej» 11 883 |+ 7119 8,304 + 6! 8:5 | .. 
Portsmouth .. ..| , II 6.988 1560 19 | 41,586 |— 1,642 ' 14:5 | .. 
кеп oe ee [1] 8 1,645 + 289 ee ee ee 10 ee 
Reading >) l| 9 | 15588 . 26 id 12.2 — 35 5 
Rochdale ..  ..| „ 11 2.120 ＋ 853 19 18,344 |+ C. 790 20-6 |+ 13 
Rotherham ee ee 99 9 | 1,171 + 184 19 9,563 + 912 i 9-88 ee 
tBalford .. . July 80 | 4,690 |+ 236 17 | 79,169 |+ 424 Eas E 
Bhefeld  .. .. Aus. 12 | 11,211 1,079 20 | 106,497 |+ 6,028 (85:16 + 13 
Southampton L TU + 25 183 | 18872 4 48 ЕЕ 
Southend-on-Sea July 25 045 |— 44 | 17 6,708 |+ 112 6 Я 
— йве,Нуйе,&о Арг. 21 807 |+ 100, 8 2, oy) О ЭР 
Stockport July 21 | 2,049 + 19 16 | 16,021 |+ 5,265 155 i+ 4 
Bunderland . |» 10$, 8,154 |+ 59 | 15 | 91,471 |+ 1,109 10-87 
Swindon .. ej» B 331 — 83 133 39,649|— 49, 44 
Tyneside. Aug. 8 1,136 |+ 202 32 | 14,578 (+ 1,068 ger T 
Walthamstow ee | „с 11 1,650 ,, 19 12, Ки 10 
Warrin .. | Mar. 99 677 |+ 48 52 | 17,804 4 1,247 en + "95 
Wess Ham era dei Aug. M 1905 171,016 19 | 44,499 |.-19,256 14-7 |+ 15 
oliver amp n e. Г] , ee ee ee ee 10 ee 
Yorks. W. Riding. „ 12 | 2,220 |+ 98 82 26,542 "m | uw iras 
Baker St.-Waterloo | „ 11 2,0! .. | 6 | 79891 .. 835 .. 
Cen. London Rly...| „ 11,1007 — 507 6 | 89441 |> 1,180 6... 
City & 8. Lon. Rly. | „ 12 4533 + 101 6 | 14655 |+ 1,162 6:25| .. 
Dublin-Lucan Rl „ 10, 331+ 716 908 |— 87 7 — 
G. N. and City R » 11, 2,906 |+ 115 | 6 9,405 T 772 8-5 .. 
L' pool Overh'd Rly » 12, 8,9988 — 106, 6 9,61 |— 402 | 6-76. .. 
Mersey Railway ..| , 11 | 8.409 + 288, 6 9.876 T 824 45, .. 
Metropolitan Rly. . „ 12 | 27, 868 ds 6 83,399 is 705 .. 
Met. District Rly. . „ 12 13,709 |+1,194 | 6 46,086 |+ 5,67 | 24 
Anglo-Argentine ..| ,, 12 080,276 |+4,472 | 6 | 479,885 |+50,751 | 43 
Aiden se es | sino | ТЕТЕ Мын | 25 61,419 |+ 4,198 |18°64; .. 
risbane ee шу | 3 + ae ее ee ee ee 
§Brit. Columbia Rly. June „ , 14,761 49,724 | 52 | 186,188 |+47,801 | .. | .. 
+Bu’n’s А'т'в E. T. Co. July 7 1.163 — 11 27 87,009 |+ 6,829 | 94 | .. 
Bu'n'sA'r's-Blgr'no | Aug. 5 | 6,740 — 66 | 81 | 110,190 |+ 0,216 | .. vs 
Calcutta 11 6,731 — 163 ee ees 0 0 ee 


Cape Electric T, Ld. May 


De s „June 7 ea Re 8 
A.) „Aug. 10 | 2,739 |+ 225 | 82 47 
* Compared with the corresponding of 1906, + One week only, 


1 Includes horse, steam and other receipts, § One month, 
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‘ STOOKS AND SHARES. 


Tuesday Evening, 

From its atmosphere of gloom and inanition in prices, the Stock 
Exchange has suddenly emerged into the brilliant sunshine of 
strength and activity. Precisely what has brought about this swift 
transition, this is scarcely the place to examine, but amongst the 
various bullish points that outstand, the less unsettled political 
outlook, the trade prosperity of the country, and the easing of the 
money market, deserve prominent mention. Home Railway stocks 
of all kinds except electrical are exceedingly good, and prices rise 
by points instead of falling by fractions—all of which is so unusual 
that the financial scribe feels a certain disappointment at the lack 
of response to the general brightness which is exhibited in the 
various electrical departments of stock and shares. 

However, the better tone amongst Supply varieties is still in 
evidence, but во, unfortunately, is the failure of quotations to 
materially improve. Edmundson's Ordinary are down again to 3}, 
and Westminsters—consistent in their weekly lack of strength— 
have lost 5s. London Electric Ordinary declined 4, and so did 
Oxfords, the last being 61. Writing of Edmundson’s, it seems 
singular that the company’s 44 percent. Debenture stock should be 
quoted as low as 1014. From all we can ascertain, the stock is 
abundantly secured, and though the results of the operations in 
Ramsgate, Scarborough and one or two other places may not be 
satisfactory, the company is doing fairly well elsewhere. The 
Ordinary shares, perhaps, partake of a speculative character, but 
the Debenture stock appears to be a good enough investment. 

Rises there are in other Supply shares, balancing the losses just 
mentioned. Charing Cross, City Preferences are better at 4}, 
City Ordinary are { up at 74, and so are Urban Preference at 4j. 
Prior-charge stocks show a hesitating disposition to harden. Brush 
Electrical Ordinary at 17s. 6d. are à better, a fraction by which 
Electric Constructions at 7s. 6d. are lower. 

Before very long, we shall have to quote London and North- 
Western Railway stock amongst others of the metropolitan 
electrical list, for Lord Stalbridge has announced that the com- 
pany has in contemplation an electrified line from Euston to 
Watford. There has been another smart drop in Districts this 
week upon the issue of what can only be called a disastrous report. 
The price is no better than 22. Metropolitan Consolidated at 66} 
reflects the cheerful tone of the Home Railway market as a whole, 
and substantial improvement in London and South-Western stocks 
produced the rise of 2 points in Waterloo and City. An improve- 
ment of 2 has taken place in Central London Ordinary, but City 
and South Londons are unchanged, the open-air competition being 
severely felt this hot weather. 

Traction fluctuations contain advances of } in British Electric 
Preference, 2 points in the company's First Debenture, and 1 point 
in its Second Debenture stocks. Buenos Ayres and Belgrano 
Ordinary and B" Preference advanced ү, and à respectively upon 
the issue of the half-yearly statement, whereas Dublin Ordinary, 
falling 1, came to the same price as the Preference, viz., 14}. 
There is not much business doing in this department. 

More trade passes in Telegraph and Telephone issues. ` Anglo- 
American Telegraph stocks are decidedly better, the Deferred 
escaping from the attentions of the short interest and bounding up 
to 22§ again. It is pleasant to be able to notice improvements 
of 2 in Eastern Telegraph stock, and of 56. in Eastern Extension 
shares, although Eastern Debenture is n lower. This is out of 
harmony with the sentiment for other debenture stocks in the 
market, which are being taken by investors at rising values. 
Amazon Debentures at 893 are better by a brace of points—the 
phrase follows appropriately upon August 12th. The different Trust 
descriptions have not changed. 


National Telephone stocks are good, the Preferred at 1084 and 
the first and second Preferences at 12 and 114 being all 10s. better. 
The third Preference at 5§ marks the recovery of its slight relapse 
last week. 

Several manufacturing shares have received more апррогі, and 
British Insulated added another 5s. rise to their earlier improve- 
ment. The price has now reached 7. Henley's Preference at 5} 
are firmer, but Willans & Robinson have relapsed to no more than 
& sovereign. British Westinghouse Preference shares received no 
benefit from the distribution of the chairman's photograph by а 
financial daily paper last Saturday—in fact, the price is flat at 30s. 
Babcock & Wilcox at 4 are firmer. 


Hadfield's Steel Foundry Co.—The Financial Times 
says that the directors will pay an interim dividend of 1s. each on 
the ordinary shares for the half-year ended June 30th. 


Oldham, Ashton and Hyde Electric Tramway Co,— 
An interim dividend at the rate of 5 per cent. per annum is 
recommended, 
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к SHARE LIST ОР ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issus, 
: | . | 1906. " eee 
$5,009 Telegraph Oo.'s оз. 1 to 25,000 | 10 Nil Nil Rp 85 M - 
155,600 ро. do. 6 96 Debe., New. 1 60 1,800 Neg. 8 il a A x — = oe oe +2 
102,000 oe . ee ee Stoo 8. T ыы е: 
8,148,700 Do. do. do. 6% Pref. ve ee | Stock 6 6 96 6 pom xd ud 119 111 
8,148,700 Do. do. do. erred is Stock А 2s. $ — 22 3 214 +1 
50,000 Portuguese Tel., 59% Mort. Deb. Stock Red. 100 ee ee ee 101 —108 ee ee @e 
44,000 Ch Telephone Nos. 1 to ee ee ee 5 6 q y^ Ж 8 E od ee ee ee 
1,988,856 | Commercial e Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 4$ XY | 49 97 85 97) .. 
16,000 | Cuba Telegraph... as si s ee Pr 10 64 10 $ Д 5 X 9 sè oe 
6,000 Do. 2096 Prel: ee ed ee ee z " : к ^^ vi Xo 17 — 18 ee e ee 
12,981 Direct Spanish elegraph, Ord. ee eo ee * у 4 p^ ea ee LE J 
6,000 Do. do. 10 Cum. Pref. ee 5 10 10 Ж у 4 10 p^ i 2 91 oe 
80,000 Do. do, [^ Debs. ee ee 60 h 44% Th у 4 98 —101 ee ee ee 
60,7102 | Direct United States Cable se » 88 20 x BS * 44% 154— 16 15H 158 Я 
65,500 Direct W. India Oable, 4 Reg. Deb., 1 to 1,200, R. 100 ^b 4% $5 Р" 100 —102 » 22 m 4 
4,000,000 | Hastern Telegraph. оао se vs .. | Stock | 7 1% * 1% 144 —147 1 14 +2 
8,000,000 Do. t. Btook 5% ..| 100 8) .! a 83% 834 — 91 911 . 
1,848,773 Do. A Mort. Deb. Stock Red. .. Siok : í * * Y 06 E га Ed = 
983,406 ро. 4 % Deb. ny es ee Stock 4 4 9 * 4 9 105 —107 xd 1065 zi E 
860,000 ast & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 9 4 «X ; 4 9 99 —101 xd š ee 
$00,000; | Do. 4 % Reg. M. Debs. (Mauritius Bub.) 180 8,000 295. | 1% | 44 У | 44 00 —102 ; я 
380,887 | Globe kel dc we osd 100 (#8 63% 54% 10j3— 11 xd | 1 1 ка 
180,881 Do. do. 6 9 Pref. vu a 10 6 6 % * 6 96 1 149 xd 1413 14 А 
150,000 | Great Кешен Telegraph, of 2 * n 10 1 15 & * UX — 40 " 
Halifax Bermu Cable, st ort. ENS ? 
са marges ат А Ауа) wo | a% | @% | de | dx 55 t 
251,137 | Marooni's Wireless Telegraph .. ss à v. 1 Nil Nil Nil Nil #ё— 13, 

* 92,6080 | Monte Video Telephone Co., Lid. Ord. .. .. 1 b 8 4 ya H- lôr . +25 
86,402 е 0 0. 5 96 Pret. ee 1 5 b b 1 ee = 
21,988,888 | National Telephone, Pref. Stock... .. 100 6 6 6 6 1074 —1093 1084 1071 + 4 

1,908,007 Do. А Det. k : ..| 100 4 Б 5 5 107 —10) 103 107 
15,090 do. 6% Cum. 1st Pref. .. .. 10 6 6 6 6 104 — 114ха 11 — 18 3 l| +1 
15,008 Do. do 6 . in Ё 10 6 6 6 6 10 — 19 ха c 123 xd +4 
950,000 А do. 5 96 Non-cum. 8rd P., 1 to 950,000 б Б 5 6 — bixd a +r 
i do. Red. Stock | 54 83 83 83 97 — 99 ge . 
Ora та and Hioc tic Picus geld | | 6 ме m 17 — 1 ' Da 
en өөр. ео. u oo t ° ee 
§0,000 Do. Б до. 6% Cum. Pref. Ё "m 1 6 5 6 6 lik- 17. Ў us Ч” 
190,000 | ро do. do. 4% Red. Deb. Stock | 100 Е E o dd vi — 99 е i : 
100,000 | Pacifico & European Tel., 4 96 Guar. Debs., 1 to 1,000 | 100 4 4 4 4 99 —102 - - 
11,8803 Багага Co. t ee dà % Deb I» 0 ee ез i 6 b 5 A soit 0 7 
60,000 ep one 0 Egypt, Red. ве ee ee ee ae — е е 
8,901 Submarine Cables Trust ee eo ee ee Cert. 6 6 6 6 199 —182 oe 
90.000 | United River Plate Telephone pet. des Ja cad 6 7 8 8 8 7— 7 g 745 
40,000 Do. b Pret., Nos. 1 to 40,000 6 5 b b 6 6i— ee oe 
3139,90] Do. do. b Debs. ee ee ee eo Stock 6 6 5 b 109 —112 . • e 
15,8000 | West African 1 s as оз v 10 9 4 4 10 А mE 
180,000 Do. 111 to 1,500 ar. by Bras. Bab. 1, 100 4 4 4 4 — 1 e 
901,980 | Western » Ltd., Nos. 1 to 907,980 ..| 10 1 7 7 5 Mi- 143 144, | 14 oe 
15,000 Do. : 5 96 Debs. 2nd series, 1906 | 100 5 6 5 5 А a 
058,360 до. 4% Deb. Stock Red. | 100 4 4 4 4 108 —106 10 Et s 
68,821 | West India and Panama Telegraph .. x es 10 i is 9/ 8 —фд 
94,568 ро. до. 6 Cum. 1st 4. ee eo 10 7 M 1 a OR 5 % — ee 
4,669 Do. do. 6 Cum. 9nd Pref. eo ee 10 N Nil — ee 
ore | Do, do. 5 % Debs., Nos. 1 to 1,800 кє 100 6% 5 96 | 5 96 b 96 | 99 —102 | A è |. 


Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


" "чә, 
MEM es d 


Bin deg SSN SINS Trams, 40U,UUD bu Од .. А 5 oe „ 8 0 5 p 6H — Тү | 6Hn— a 7 614 "E 
Do. Nos. 430,008 to 910,007 and 560,008 to 580,007 .. | о 2: „ * 62 Д. 5n 6 
280. 9% Cum. Prefs., 190 Ruut .. б 5 5 5i 2 6 515 56 |-—1i 
. rmanent, 6 % Deb. Stock, 1888 | 100 — 8 6 6 188 —141 138 —141 8 be 

ИА» E. Trams., 5 % lst Mort. Deb. Stock. | 100 85 5 5 b 102 —104 102 —104 1034 е 25 

72 Babooc e i w 100,000 ee | ee H 76 r 1 T 54 — 1 £0/ 79/9 4h 

0. um [1] ee oe 4— ü . 

British Aluminium, Ord., 2,001 to 40,000 .. ee 6 Р m 7 7 91— 4 76/103 

do. е Pret... ee ee 6 Nil Nil 7 7 6 xm 6 TAS | 
do. кА” В Cum. Pref, ee ee 5 Nil t Nil | 6 6 6 — b — oe 
” do. 4 Fun Certs. ee ee 5 ee 4 4 4 — 4 4 — 4 82/6 ee 
do. 6 % 1% Mort. Deb. Stock Stock 5 96 5 6 6 101 —105 101 —106 1 
tish Columbia E. ] rd. Stock .. .. | 100 " 6 6 6 117 —120 117 —120 11 118} . 
Б Pref. ee ee ee 100 ee b b b 108 —111 118 —111 e 
6 % Cum. Perp. Pref. Steck oe ee | 100 5 6 5 105 —108 105 —108 a ss 
lst Mort. Debs., 1 to 6,900 ee ee «0 e 108 —106 108 —106 1082 ee 
Vancouver Power Deba., 1 to 9,900 | 100 aia 101 —104 101 —104 
ы 10 Traction ee ee ee ee 10 8 6 6 8 54— 51— 5 91 
Go. „ Deb. Stook .. | Stock | 5 b b 6 109 —112 111 —114 2144 110 +2 
Insolated and Не Gables ы ы & fioa | eg | 8 8 a = t- 4 a eli. 
618 еә ee == + 
. 6 Oum. Pret, ee ee 6 6 6 6 6 59— 6 xd 6 58 е 
: ёо. 44 * In Mors. Deb. Red. | 100 43 109 —105 109 —105 уз . 
n. British Thomson-Houston At % 1s Mort. Debs. ee 100 ee 96 — 98 83 — 83 0 0 oe ә 
fey British Westinghouse 6 % Pret, 1 to $00,000end)/ р 6% | Nil Si 
ES . 4% Mort. Deb. Stock ee 100 ee ке 4 % 78 е Ф 
ett, Lindley & Oo., Ord. .. ee oe А #1 Nil i Nit as oe " 
696 Oum. Pref. .. | 41 Nil Nil Nil e] ee T 
19010511 ..| 3 Nil Nil Nil 4 А аа +È 
m 6% Pref...  .. 9 6 8 6 6 . T .. 
erp. Stock ee Stock “ee oe ee 
P тр Deb. Stock | Stock d 4 2 : ee 
to ee ee 5 ee 8 4 B = 01/9 + 2 
Cum. » 1 to 40, У 6 ео 6 6 6 bya 9% ee 
ы to 97 ee [E 6 ee 6 6 6 ee ee + t 
b. Stock ee ee ee 100 ee 5 5 6 108 ee ee 
Stock . ee ee И 100 ee 6 б b еә ее ee 
ee КІ ee ео | 5 ee 6 8 8 8} oe 
dn Ded. Be Фо ee ee 6 ee ` ec 8 1053 104 x) 
8% . tock ee ee 100 oe eo 
shares ee oe р Е: ul ^ l ee oe eo 
do. 4$ % lst Mort. Deb. Stock Red. | Stock ee ee T 
223 e te 20 ee 1 б 15 10 Б oe ее eo 
Alkali, 1 to 450,000 ..: * Nee ° 1 ee 4 4 6 29/6 oe ee 
43 % 1% Mort Deb. Stock | 100 m 4 44 “ i: n i 
| . ee „Stock | 4 4 4 4 е8 8» | +9 
Pref. Stock e» | Btook | 4 4 4 4 1004 oo 
9 Xm Ж 2 Юе ы dn. ee ee кович A 4 4 T (5 im oe 
= 5 Grape PERSE: Zr ee ee eo 
б ^ "Do. Hor. 1 to 9608 ^. C dor i 8 6 24 oe ee oe 
MEITUCU GU } | | 6% | 5% is 


Mod of nine months. + Quotations om Liverpool Stock Exchange. : Unless otherwise stated all shares ere fully paid. J Interim dividends. 
i EAT с б ы L. And bonus of 108. ый © From Manobester Share List. 


(Continued om next page) 
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SHARE LIST OF ELEOTRICAL COMPANIEBS.—(Oontinuei) 


BEFOTRICAL. EAILWAT, MANUFACTURING. a IDUSTEIAL С OMPANIES.—/ ontis) 


E: m | 
Present | Stock Dividends for the Closing | Closing 


Business а Rise + 
D. ЖА notations | uotations week en or 
Issue, NAME MS last four years. yer lith. Aug. 14th, 1906. | Fall— 
+ 1909. 1908. 1904. 1905. | Highest Lowest. 
260,000 | Dick, Kerr & Co., 1 to 260,000 . A 1 * à 10 96 NP 1lHd— 1H 1ii— ti E | T 
805,000 Do. do, 695 Cum. Pref. 1 to 305,00 >, 1 з 6% | 6% | 6% là— 15 15—, 1 24/6 ER. . 
294,150 Do. do. 43% Deb. Sto.  ..| 100 T 44% | 44% | 44% | 103 —106 | 103 —106 Б e “ 
60,000 | Dublin United Trams. , (1896), 1 to 60,000 | 10 «©, p 5E 6 96 6 B 141— 15j 14 — 15 L | « ү 
59,987 Do. 6 % Pref. between 1 and 60,000 | 10 .. 6% | 6% | 6% 14 — 16 14 — 15 ^ 
B00,000 Do. 84 % “ A” Debs. : 100 2 849%, 34% 84%, 96 — 98 984 — 99 | 13 
800,000 Do. d$ % ' В" Deb. Stock. 100 T 85% | 34%, 3476 95 — 97 9° — 9f | + в 
99,261 | Edison & Swan Utd., ' A” shrs., £8 pd., 1 to 99,961 b Nil Nil 25751 li— 1j 1$— 1f | 
17,189 | Do, A" shares, 01—017,189 5 Nil Nil 24958 24— 8 25— 83 | 
B44,023] Do, 4% Deb. Stock Red. 100 с |4*65 | 4955 | 456 B5 — 87 B5 — 87 .. 
100,0001 Do. 5 ꝙ 2nd Deb. Stock Prov. Certs. all pd. | 100 5 V b 96 5 % 5 % 90 — 95 90 — 95 FA ^ » 
112,100 | Electric Construction 3 to 112,100 . 2 6 % 4% Nil Nil c=. 19 i— 4 | 6/6 | 6/8 — $ 
81,890 Do. do. 7% Cum. Pref., 1 to 81,890 2 1% 7 96 7 96 7 96 11— 23 1l;— 2 zm T | z 
200,000 Do. do. 4 96 Perp. Ist Mort. Deb. Bk. | Btock 4 96 4% 4% t n Рб — B1 еб — 89 | | . .. 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. 80 10 b 96 5 96 5% у — 94 9— “Уй | | 
200,000 Do, do. 4% Mort. Deb. Stock | 4% 4 9 49 4% 98 — 97 93 — 97 | e. 
78,000 | Gt. N. & City Rail Pref. Ord. “А ” 4 9 1 to 78,000 10 У 8 9% 4 9 4 X, 81— 3j ta— 9j 78/9 | 2 
96,000 Greenwood & Batley 7 % Cum. Pref. К 10 * 7 956 71% 71% 10 — 11 104— 103 zm 
80,000 Do do. 6% Mort. Debs. a: oo | 400 * 5 9/ 5 % 5 H 101 —102 101 —163 | +4 
200,000 | Henley’ в (W. T.), Telegraph Works, Ord. .. $e b 20 15 9$ | 15 9$ 15% 12 — 13 12 — 13 КЫР лү: Y 
200,000 Do. do 44 % Pref. . b 44% | 44% | 44% | 44% Bi— 54 bj— 58 51341 5 | +3 
41,978 | Do. do. du Mort. Deb. Stock | Btock 4496 44% 44% 44% 107 —109 107 —109 1084 -> .. 
108,022 Do. do. Scrip. All paid 2 + ei 2 * 107 — 109 107 —109 | - | а 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works. 10 10 96 109 5 96 10% 17 — 18 17 — 18 177 174 T 
87,500 Liverpool Overhead Railway, Ord. .. . 10 | 13% 1896 14% Nil | 11— 14 1 — li MEALS rV —4 
10,000 |+ Do. do Pref. £10 paid .. | 10 5% | 5% 5 7 | 5% — fà 44— 6 
600,070 London United Trams (1901), 1 to 50,007 А x1 0 i в % 6 % ) 96 к — HÀ а— B | 
899,980 | Do. do. 60,008 to 100,000 (£6 paid) * 10 B о 6 96 3 9% 4— Б 84 — 44 Å 
125,000 | Do, do. 5 % Cum. Pref., 1 to 125,000 .. 10 b 96 5 9 5% | 8i— 3 ~ ee ENT 
1,831,000 | Do. do. 4% 1st Mort. Deb. Stock E 100 sė 4% 49 4% 934 — 964 ' 984— 964 | 993 
814,016 | Metropolitan Electric T rams, Deíd. * ex | 1 Nil Nil Nil 8 96 $— i 47" 12 2/0 
500,000 Do. 5 % Cum. Pref. E: МА 1 5 96 5 96 5% Б % H-— #8 re. 18 17/- | | 
850,000 Ро. 44 % Deb. Stock Red. $5 100 vs eS] 44% 4496 100 —102 100 —102 | 
20,000 | Peebles (B.) & Co. 6 P Cum. Pref., 20,001 to 40, 000 Б $3 у 6 96 6 96 4i— 53 44— 5% | 97/6 | 
24,500 | Potteries E. Pro., 20, 001 to 40,000 & 50, 001 to 54,5 10 ware NES OL ^ 5 96 4 96 61— 7 61— 7 NT | .. 
24,500 | Do, 5% Cum. Pref.,1 to 20,000 & 40,001 to 44,500 | 10 4 5% | 5% | 5% "à— 8h 74— 8 Р 
245,000 Do. 44% Deb. Stock 100 we 4495 | 44% | 44% | 100 —108 100 —108 .. T s 
87,850, | Telegraph Construction and Maintenance 12 2095, 20 % |15% |15 „ | 38 — 85 33 — B5 843 834 T 
150,000" | Do. 4% De b. Bds., 1 to 1,500 Red. 1909 100 4% 4% 4% 4% 100 —102 100 —102 : ob | `. 
8,599,200 | Undergd. E. R., Lon., 5% Pr ofit Shar. B. Nts, .. Че * - 5 Y 5% | 90 — 92 90 — 92 n 
540,000 | Waterloo & City Railway" Ord. Stock : 100 BA% | 84% 829, 3% | 100 —103 102 —105 | | +2 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666. 5 849% 8 % Nil Nil | — 1$ E. AA. | —id 
66,666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 b za 6 % Nil Nil 93— 3 | 2%- g | .. | А 
246,806 | Do. 4% lst Mort. Deb. Stock а 100 » 4 96 4% 4% | 77 — 82 77 — 82 | | T 
| | | 
ELECTRICITY SUPPLY COMPANIES. 
14,000 Bromle (Kent) B. L. & P., 1 to 14,000 oe es 5 ee 6 4 54— 55 ^ 6)— * * oe 
60,000 do. 4 % lst. deb. stock ee 100 ee 44 d 44 101 —104 101 —104 . ee 
20,877 Brompton & Tens. Elec. Li. Bup., Ord., 1 to 90,000 b 8 10 10 10 8 — 9 8 = 9 . ee е 
10,628 Do. 9 7% Cum. Pref. 5 1 1 17 7 7i— 8i 71— 8} 8è m 
800,000 | Central Eleotrio 8 y4 Guar. Deb. Stock .. 100 4 4 4 4 100 —108 101 —104 . +1 
80,000 | Charing Cross and ind eotricity Supply us b 10 8 8 b 4— 5 4— 6 91 vs 
80,000 Do. o. do. en А i b 44— 4 4à— 4i 92/6 91/8 +4 
40 000 Do. Bi Ашыт caine 5 Oum, . 5 4 | 2 8j— : = 1 E г 1 } 
* ee 6 ae 1 — — ^ = ee 
420,000 Do. do. 4% Deb. stock Red. .. | 100 4 4 4 4 99 —102 99 —102 101 100} $3 
44,486 | Chelsea Hleotricity Supply, Ord. - 5 6 6 5ł— öl 52 e 
115 Do. do. % Deb. Stock Red. Stock 44 106 —108 106 —108 107 1063 oe 
70, City of London Eleo. Lighting, Ord. бо. с 10 5 5 6 6 10 — 10 10 — 103 10 © 
600, 000 Do. 6 Db. Stk., Borip. (iss. “at 115) all pd. ae b b | b 5 322 —125 121 —195 ee ee ee 
800,000 Do. 4% 2nd Db. Stk., Prov. Orts., all pd. 100 44 44% | 44 41 100 —108 100 —108 >» M га 
40,000 кошу of Башы Electrical Power, Ord. .. vs 2 4 96 4 49 770 4% 27 21$— HE А ea T 
50,000 do. 5% Pref. .. 5 5 | 595, | 5% 54 5 — — ы 
40,000 бошу of London Electrico Ligh .1—40,000 | 10 1 4 44 5 K 72— В 8— 9 15 + $ 
80,000 do. 6 96 Pref., „ 40,001 —60,000 10 6 6 6 6 « 111— 1 11 12 124, 11 А 
400,000: ро. do. Deb. Stook ju E 4 106 —109 107 —110 09 ; +1 
400,000 Do. do. 2nd Deb. Stock .. | Stock 4 4 4 44% 101 —104 101 —104 : ёе A 
80,000 | Edmundson's Electrio Corporation, Ord. Shares 7 7 1 49 * 85 414 — 81 68/9 os -å 
80,000 Do. do. 6 % Cum. Pref.. m 6 6 6 6 % 4j— 63 11— 52 
820,000 Do. do. 44 96 1st Mort Deb. Stk 100 44 96 4 44% 100 —103 100 —103 1013 wa 
10,000 | Folkestone, 1 to 10,000 .. T b ec 4 ee “a T 
10,000 Do: dio баш. Pret., 1 to 10,000 ee ee 6 ees ee „+ Б 5 — 5 — • ee oa 
76,000 1 185. Deb. Stock .. ..  ..| 100 és 43% | 44% | 4 99 —102 99 —102 ds РЯ © 
18,000 Hore T N é 925 s NN b "y $6.19 TR 84 TR— `84 ; ; 
10,000 Do. New (£6 10s, p 2 us x ae ne £8 w & % | 9 66— 7 64 Еа ails — i 
, . 3 ee ee ee ee °з 100 ee 4 4% 4 99 —101 99 —101 ee te ee 
7,800 | Do. 44% Deb. Bto .. | 100 85 5 44% | 4h 99 —101 93 —101 i 
21,000 | Kensington and Enightabriäge Electric Ord. 6 10 1 112% 10 91 — 104 94— 107 . sd Р 
90,600 Do. do. 49 Deben. Stk. | Stock 4 4 4 4% 97 —100 97 —100 Ё 
111,000 | London Eleotric Supply Corporation, Limited, Ord. 8 Ni Nil | 8 4 2— a li— i 88/9 . — à 
60,000 D do. do. 6% Pre TT 6 6 6 6 6 5— 5 — 58 59% > 
874,896 do. 4% lat Mort. Deb. Stk. Red. | Stock 4 4 4 4 96 — 99 96 — 99 - ; sé 
200,000 Metropolitan Electric Supply, 1 to 19 b 7 10 10 8— 9 8— 9 HE 88 $e 
76,121 Cun. Pref. 1-14 108, 48 pl. 5 4 4 4 Kis bi— 5h MI 553 
20,0001 Do. int 1 Mort. oben: Воск .. re 4 4 4 109 —118 109 —118 es dx m 
950,000i Do. % Mort. Deben. Stock Redem. Stock 5 — 96 94 — 96 vs a “> 
950,000 | Midland Electric Corporation, 44 % let More Deb. | 100 4 96 1 4 98 —101 98 —101 ©з ДЕ А 
75,000 Манае on: Tyne, 1 to 75,000 oe 5 92 8 9 | 8% | 8 £ 78— 8 78— 8 os oe 
15,000 b 96 Pref., 1 to 16,000 . ee 5 ee * 5 % 5 si 6 beni • ег е 
10,852 Notting Bii Electrio Lighting ..| 10 6 6 | 3 т 134 — 144 134 — 14 i Ба " 
64,000 do. 4951s MortDeb..  ..| 100 1 $ 4 & 4 4 — — T Hs T 
18,500 Ox tord, 1 to 96 and 407 to 18,810 sw m^ Mee 5 y 64 1 1 63— 64 61 Z Ps 
60,000 Do. 4% Deb. Btoc 1100 | .. 4 4% | 4 97 — 99 98 —1 ʻi y +1 
40,000 | St. James’ and Pall Nan ‘Electric Light, Ord. T b 144 144 100 124 101— 11} 104— E РА és - 
20,000 Do. do. 3 Ky R 20,081 to 40,089 5 7 7 7 7 61— 73 6 t 7 е ee ee 
150,0003 Do. do. Ва Je Deb Stock Red. oe 100 84 84 34 96 — 97 96 — 97 ee ee oe 
19,000 Bmithfleld Marken Eleotrio supply, Ord. .. id b af 4 4 4 2— 94 8 — ee es vs 
50,000 Do. oe pers кю Stock 4 4 4 4 74 — 78 11 — 74 oe es " 
65,000 | South London Electio в cH 5 12 8 | 4 & 4% 24— 23— Bł as oe " 
108,700 | South Met. Elec, Lt ower(Ord.. .. a 1 № Nil Nil | A% 4— ¢ ws oe 
85,868 | (Late Blackheath and ee % Pref... ss 1 | Nil 7 7 7 $ là— 138 l— 1 93/9 эз ; 
148,292 Dist. Z. L. Oo. 4$ 96 18 Deb. Stk. 100 44 dł 43 44 108 —106 108 —106 ate we 
50,000 Urban Electric “ч, у, Ord. ee oe ee 5 5 b b % 5 8 4 34— 4 70/- ә ee 
80,000 Do. 5 % Cum. Pret. 5 5 Б Б Б — Su 44— 5 92/6 ч + 
200,000 Do. 44 % 1st Mort. Db. Stk. Red | 100 M hs 44 44 100 —102 98 —10t NS ; —1 
110,000 | Westminster йөк Supply, Ord. .. - РЕ Б 12% | 184% 14 18 94 — 1С 98— 10 E 912 — 
98,151 Do до. "9 Cum, Pref. 5 5% | 5% | 6 b 54— bi— 63 65 .. 


(Originally 5 Red. to 4$ % from 81st Deo., 1905. 


Shares not officially quoted: Mackay Companies, ord., 76—77. Pref. 15—11. 
t | Unless otherwise stated all shares are fully paid. $ Interim dividends. 


(Bank rate of X discount 3j per cent, June 21st. 1900). 
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ARC LAMP CARBON ENDS. 
By VERAX. 


ANY practical suggestion concerning the utilisation of are 
lamp carbon ends should receive favourable consideration from 
electrical engineers for reasons which are obvious. More 
than one solution has been mentioned, and the measure of 
success is not undeserving of notice. The cost of new 
carbons works out somewhere about 3d. per ft. — 
quite a modest figure undoubtedly; but when it is 
remembered that thousands of feet of this commodity are 
consumed annually at every lighting installation of average 
size, it seems unfortunate that there is no market for 
the unconsumed pieces, which accumulate with surprising 
rapidity. 

An economical method of using up arc lamp carbon ends, 
instead of consigning them to the cinder tip or mortar mill, 
was described about nine months ago by L. Bernard in the 
Elektrotechnische Zeitschrift. It consisted in cementing 
several ends together so as to form a single long carbon. 
The cementing was carried out by cutting the ends of the 
pieces so as to allow them to fit together, covering these ends 
with @ paste made of water glass and powdered carbon, and 
then lightly pressing the pieces together. Such made-up 
carbons were found to be satisfactory in every way. They 
barned, both with direct and alternating currents, just as 
well as new carbons even at the junctions. Tests proved 
that the resistance was but little greater than that of new 
carbons, whilst as regards mechanical strength the made-up 
carbons, when subjected to a uniform stress, were found, if 
anything, more liable to break between joints than at the 
joints. In order to verify the researches of the gentleman 
named, a few simple experiments were conducted at a railway 
lighting installation in the north of England. 

Several broken fragments were collected from the scrap 
heap and jointed in the manner already described, after 
which they were left overnight on the boilers to dry and 
bake. 

The statement was confirmed regarding the strength of 
the jointed parts, and the resistances of two such carbons 
measured with a Wheatstone bridge are tabulated below ; 
whilst for purposes of comparison the resistances of two 
perfect ones are also given :— 


18 mm. carbon, enclosed jointed = 0:262 


13 " i s е = 0°33" 
13 $i i . . not jointed = 0:17» 
13 ” ” „ = 0°18» 


These made-up carbons were consumed without reducing 
the percentage of light rays which is attainable with perfect 
ones ; neither was there any irregularity in feeding, a steady 
arc being maintained throughout. It should, however, be 
borne in mind that these remarks apply to single and twin 
carbon enclosed lamps only. Аё some lighting plants it is 
customary, when lamp trimming, to renew the positive carbon 
and transfer the recovered piece, about 4 or 5 in. long, to the 
negative holder, because, as is well known, the carbon on 
the negative side is consumed at a much slower rate. 
Consequently not more than 2 in. of carbon per lamp is 
really wasted, and wherever such a practice is in operation 
it is a moot point which engineers must decide for them- 
selves, whether carbon jointing is or is not desirable. 

A similar experiment was mgde in connection with open 
type arc lamps on a direct-current 220-volt circuit. This 
pressure admits of four lamps being joined in series across 
the mains together with а slight resistance, the latter 
ensuring a normal current of 10 amperes passing through the 
lampe. Prior to inserting the jointed carbons in the holders, 
tests were made as before, and the results may be read at a 


glance :— 
18 mm. carbon, open type positive ... jointed = 019» 
18 » " ” e »" = O17» 
18 3 РА " .. not jointed = 0°04» 
18 77 ” » tes ” = 0°07 
13 5 A negative ... jointed = 0:18 
13 ” ” ” ee » = 029» 
13 й ii i ... not jointed = (Y15o 
13 » » » . i = 0°16" 


If a recording ammeter were inserted in the open arc 
10-amp. circuit alluded to above, a momentary rush of current 
amounting to about 28 amperes would be noticeable on 
the chart, but within two minutes the consumption would 


have fallen to the normal figure. Now this excessive cur- 
rent acted disastrously upon the made-up carbons, for as 
soon as the switch was closed the jointed ends became red 
hot, then incandescent, and immediately afterwards broke 
into ав many parts as there were jointed sections. Why 
such carbons proved a success with one class of lamps, and 
a failure with another type, may be accounted for by the 
excess of current at the moment of striking-up in the open 
arc, a8 compared with the enclosed are circuit. The con- 
clusion to be drawn from the foregoing tests supplemented 
by personal observation is this: A jointed carbon will safely 
carry a steady current of 16 amperes or thereabout, but will 
collapse when subjected to a greater amount. 

Another useful purpose to which scrap carbon ends may 
be allocated is for lightning conductor work. Owing to the 
higher conductivity of carbon over that of coke, these 
broken pieces make an excellent bed for lightning conductors, 
and whenever the ground is being opened ont for earth-plate 
repairs, this important fact should not be lost sight of. It 
has been stated on more than one occasion that if an earth 
plate be sunk in damp earth, it matters not whether the 
resistance registers one or a thousand ohms. Opinions may 
differ as to the wisdom of that kind of reasoning, but we 
are quite certain that if a conductor is intended to render 
a building perfectly safe from lightning flashes, other things 
have to be considered besides a damp sub-soil, though that 
i8 very important. 

Two eminent authorities in the electrical world are agreed 
upon the importance of a low resistance to earth; thus, ir 
Wm. Preece, in his work on “ Telegraphy," p. 390, affirms 
that, unless the circumstances are very exceptional, 
the resistance of an earth should not be permitted to exceed 
10 ohms." Equally emphatic is Mr. Siemens, who, in his 
booklet on “The Magneto Inductor and Bridge," declares that 
* the efficiency of a lightning conductor greatly depends on 
its electrical resistance being low, and this should not exceed 
10 ohms from the apex to the earth connection, inclusive of 
the resistance of the latter.". The relative values of coke 
and carbon for this class of work may be judged from what 
is hereafter recounted. - 

A certain conductor was repaired some time ago, the earth 
plate being surrounded with coke, after which the usual 
test was made and balance obtained on the bridge galvano- 
meter at 22 ohms. Shortly afterwards another conductor 
plate was laid in a similar sub-soil, but carbon ends were 
freely scattered thereabout ; the resistance measured 1 ohm. 
A third conductor has since undergone renovation, but in 
addition to tipping two hand-cart loads of scrap carbon 
around the earth plate, а connection was made from the 
latter to a water main that was encountered during the 
process of excavation ; the resistance offered was 0-4 ohm. 

We understand that on one important railway company 
large casks are supplied to those stations which are electric- 
ally lighted. When, in due course, these casks are filled 
with old carbon ends, a notification is sent to headquarters 
advising them of the fact ; whereupon instructions are issued 
to load and consign the casks to any part of the line where 
earth-plate repairs are being effected. On first thoughts the 
supply would presumably exceed the demand, and, as a 
matter of fact, that is so; but it should not be forgotten 
that railway companies have a much larger number of con- 
ductors than are owned by private firms. An observant 
railway traveller can scarcely fail to notice the numerous 
chimney stucks, goods warehouses, locomotive sheds, offices, 
hotels, &c., all of which, owned by the railway company, 
need protecting by at least one lightning condactor cach. 

Most companies let this class of work by private contract, 
whilst a very few engage the services of a thoroughly 
practical “steeple jack," and provide him with per- 
manent employment. Thus regular attention is given to 
finials, earth plates and all, the telegraph «department 
periodically testing the same and recording the resistance. 
Whichever system were adopted, it would be a good plan 
to insert a clause in the specification enforcing the use of 
scrap carbon, to be supplied in every case by the railway 
company. 

A suggestion is here made, and may be accepted for what 
it may be worth—namely, that in view of the trifling cost at 
which scrap carbon can be purchased, contractors should 
make а more liberal use of it, for clients would suely not 


274 THE ELECTRICAL REVIEW. 


[VoL 59. No. 1,499, AuGusr 17, 1906. 


object to the slight additional expense after receiving an 
assurance that their lightning conductor would be guaranteed 
long life, efficiency and reliability. 


* 
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SYSTEMS. 
By R. C. DIEPPE, A. M. I. E. E. 


THERE are a number of writers who are only too ready to 
write article after article dealing with systems, but the 
question arises as to whether system is not carried too far in 
many cases. The writer having been in a number of works 
of varying size and employing from 12,000 or 14,000 
bands to a few dozen, has had the opportunity of seeing a 
number of different systems in work, and is of the opinion 
that system is overdone in many cases, this remark 
generally applying to firms employing, say, 100 or 200 hands 
(that is to comparatively small works). 

A system should undoubtedly be adopted to snit the case 
of the works under consideration, and not an endeavour 
made to adopt a certain system to the particular works, 
irrespective of whether the system is suitable for those works 
or not. Many readers will undoubtedly know of cases where 
works are being killed by system, and one most glaring case 
came under the notice of the writer where this was being 
done. 

This was the case of a concern, where work of a very general 
character was carried on, there being a large variety of articles 
manufactured, and the numbers off each design comparatively 
quite small. The system adopted here for a time was to 
give every individual piece—such' as screws, washers, &c., 
besides the main castings and other parts—a symbol, con- 
sisting in many cases of astring of letters and figures, and all 
these minute parts were drawn out in detail separate from 
the general arrangement drawing. The idea being, of 
course, that the cost of each of these minute articles could be 
ascertained. Now, although this system might be suitable 
for works where only a few different articles are made and 
those in great quantity, it was not suitable for the works in 
question. In this particular case there would be as many 
аз seven or eight drawings for a comparatively simple article, 
and irrespective of the question of the cost of all these 
designs, there is no doubt that time was lost in the shops 
through there being so many drawings; in fact, the men 
required so much time to understand the drawings, that 
increased piecework prices had to be paid. Again, it is a 
question if it is altogether advisable to give a man a drawing 
of a part in detail without any intimation of what that part 
is required for on the complete article, as although a certain 
size may be given, say, 1 in., on the detail drawing, that size 
may have to be 990 in. or 1:005 in. for the article to assemble 
with the other parts. 

Generally a system is used to enable accurate and detailed 
costs to be kept, but it is very doubtful if it is possible in 
practice to keep such accurate costs. and in any case an 
elaborate system means that the foremen and prime cost 
clerks have a lot of additional work to do; in the case 
of the former the time might be more profitably employed 
in supervising the men, while in the case of the clerk a 
smaller staff could be kept with a less elaborate system. 

The writer got out and used a system of quite a simple 
nature, which was found to work quite smoothly in the 
shops and offices, and which gave the cost of goods in detail 
quite sufficiently for all ordinary purposes. A similar system 
may possibly be in use with other firms, but a description of 
it may be of interest. 

Works of any size whatever are always divided into 
different shops for the various kinds of work carried out, 
and in the case of an electrical manufacturing firm, these 
shops wonld generally comprise: Engineers’ shop, pattern 
shop, winding shop, brass finishing shop and test room, and 
the cost books should be divided into sections for each order 
number to correspond with these shops. Now take the case 
of a dynamo, the work on this can conveniently be divided 
into the following sections : Armature, field-magnet system, 
bearings or end covers, brush gear and rocker, pulley, 


assembling machine, painting and packing machine. Each 
of these items is given a sub-number, and the material and 
labour on these parts are booked to the main order number 
over the sub-number. For instance, say the main order 
number is 100, then the labour and material used on the 
tield-magnet system would be booked to the number 9 
and so on, and it will be seen that not only is it possible 
to obtain the cost of the complete magnet system, but it is 
also possible to obtain the cost of winding the coils, &c. 
Again the letters X, Y and Z were used as sub-letters to 
denote extra work which had to be done due to errors in the 
drawing office, shops and faulty material, and this very soon 
showed up any weak spots in the offices or shops, as, of 
course, if any time were booked to these sub-letters, the 
reason had to be explained. | 

The system is quite simple both in the shops and offices, 
and generally gives quite detailed enough costs for all 
ordinary purposes, but if further detailed costs are required, 
further sub-divisions can be made, although, in the writer's 
opinion, the sub-divisions indicated above are quite close 
enough. The same system can be used for practically any 
kind of work, and what was done in this particular case 
was tbat all the work carried out was divided up in the way 
indicated above, copies of the schedule being placed in the 
offices and stores, and also given to all the foremen and cost 
clerks. 

Whilst dealing with the question of systems and costs, 
mention may be made of a point which does not always 
receive the attention it deserves, and that is the proportion 
of unbooked time to booked time in any particular shop or 
office. It is, of course, not possible to book all time in any 
shop or office to order numbers. For instance, the foreman's 
time cannot be booked, and there are almost always 
labourers and others whose time cannot be booked, and it 
will easily be seen that a particular shop may be turning out 
work very cheaply on paper, but not quite so cheaply in 
reality. As a check against this, the writer kept a curve of 
this percentage of unbooked to booked time for each shop 
and office, the curves being made up each week. This was 
found to have a very good effect on the foremen who were 
aware that the curves were kept, and who had to explain any 
sudden or gradual rise in their curve. The percentage, of 
course, varied very considerably with the different shope, 
some of the shops being as low as 8 per cent. or 9 per cent., 
whilst one was as high as 20 per cent. to 25 per cent., the 
latter figure indicating, of course, that something was wrong, 
which indeed was the case, there being a total lack of 
lifting appliances, and other general drawbacks. 


BUILDERS, BUILDING OWNERS AND THE 
LAW OF ELECTRIC LIGHTING. 


[BY OUR LEGAL CONTRIBUTOR. ] 


So many legal queries have been addressed to the editors of 
the ELECTRICAL REVIEW within recent months, that it 
seems fitting to publish an article setting out some of the 
more important principles of the law relating to electric 
lighting. To builders and building owners this branch of 
the law is of great and increasing importance. Few houses іп 
certain districts are now built without being fitted for electric 
light; and it is all important for persons who are embarking 
upon a building scheme to know how far those who are to 
occupy the houses on the estate may secure a supply of elec- 
tricity. 

р йу һе are certain provisions of the various 
statutes and orders relating to the supply of electricity to 
which builders: and the owners of building estates should 
direct their attention. Electricity is usually supplied either 
by the local authority or some private company acting under 
the authority of & provisional order confirmed by Act of 
Parliament. Subject to and in accordance with the pro- 
visions and restrictions of the Electric Lighting Act, 1882, 
45 and 46 Vict. c. 56, and of any rules made by the Board 
of Trade in pursnance of that Act, and of any license, order 
or special Act authorising or affecting their undertaking, and 
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for the purpose of supplying electricity, the undertakers* may 
acquire such lands by agreement, construct such works, 
acquire Buch licences for the use of any patented or pro- 
tected processes, inventions, machinery, apparatus, methods, 
materiale or other things, enter into such contracts, and 
generally do all such acts and things as may be necessary 
and incidental to such supply. (Electric Lighting Act, 
1882, Sec. 10.) | 

In order to enable the undertakers to carry out the objects 
of their provisional order, those sections of the Gas Works 
Clauses Act, 1847, and the Gas Works Clauses Act, 1871, 
which relate to the breaking up of streets for the purpose of 
laying pipes, are incorporated with the Electric Lighting 
Act, 1882, and are to be read as if gas meant **elec- 
tricity,” and as if pipe meant “electric line.“ (sb., Sec. 12.) 

Private streets, courtyards, &c., cannot, however, be 
broken up unless with the consent of the person, company 
or other body responsible for the repair of the same, or 
unless there are special powers conferred upon the under- 
takers in this behalf. (7b., Sec. 13.) 

Obligation on Undertakers to Supply Electricity.—W here 
a supply of electricity is provided in any part of an area for 
private purposes, then, except in so far as is otherwise 
provided by the terms of the licence, order, or special Act 
authorising such supply, every company or person witbin 
that part of the area shall, on application, be entitled to a 
supply on the same terms on which any other company or 
person in such part of the area is entitled under similar cir- 
cumstances to a corresponding supply. (Electric Lighting 
Act, 1882, Sec. 19.) It might be thought that where 
undertakers have obtained power to supply a particular area, 
they are bound to lay such mains as will enable them to 
grant a supply to every householder in that area. As a 
rule, however, the provisional order only requires them to 
lay down mains in specified streets, and to lay other mains 
after a requisition in that behalf has been served upon 
them. t 

Upon a requisition being made, the undertakers may 
decline to be bound by it unless the persons by whom it is 
signed bind themselves to take, or guarantee that there shall 
be taken, a supply of energy for a period of three years at 
least, of such amount as will at the rates of charge for the 
time being charged by the undertakers produce annually 
such reasonable sum as is specified by the undertakers in the 
notice (ib., Sec. 25 (1)). The Board of Trade has power 
to control the amount which may be thus specified by the 
undertaker (ib. ). 

Duty of Undertakers to Grant a Supi. — While, as bas 
been pointed out, the undertakers are under obligation to 


supply electricity, they must not, in making any agreements . 


for a supply, show any undue ргеѓегепсеў to any local 
authority, company, or person. Subject to this, 
they may make such charges for the supply as may 

agreed not exceeding the limits of price imposed 
by or in pursuance of their provisional order (Electric 
Lighting Act, 1882, Sec. 20). They can prescribe any 
particular form of lamp or burner; but a consumer must 


— — 


* This phrase will be used throughout to denote the local authority 
or the company as the case may be. 


+ It is provided by Sec. 21 (1) of the Schedule to the Electric 
Lighting Clauses Act, 1899, (which is usually incorporated with 
every Provisional order) as follows: — The undertakers shall, 
within a period of two years after the commencement of the special 
order, lay down suitable and sufficient distributing mains for the 
purposes of general supply throughout every street or part of a 
street specified in that behalf in the special order, and shall there- 
after maintain those mains. (2) In addition to the mains herein- 
before specified the undertakers shall at any time after the expira- 
tion of 18 months after the commencement of the special order lay 
down suitable and sufficient distributing mains for the purposes of 
general supply throughout every other street or part of a street 
within the area of supply, upon being required to do so in manner 
provided by the special order.” 

Sec. 24 (1), which relates to the requisition provides trat :—'' Any 
requisition requiring the undertakers to lay down distributing 
mains for the purposes of general supply throughout any street or 
.part of a street may be made by six or moreowners or occupiers 
of premises along that street or part of a street, or where the local 
authority are not themselves the undertakers and have the control 
and management of the public lamps in that street or part of a 
street by the local autbority." 

t Ae to what constitutes an undue preference," see Metro- 
politan E.. Co. v. Ginder (1901) 2 Ch. 799. 


not use any lamp or burner which is likely to interfere 
with the supply to other persons (I., Sec. 18). 

A consumer, however, cannot always have a supply laid 
on merely upon demand. After serving a notice specifying 
tle premises, the maximum power required and the day 
upon which the supply is required to commence, the intend- 
ing consumer must enter into a written contract if required 
by tlie undertakers, to receive and pay for a supply of energy 
for a period of at least two years, of such an amount that 
the payments to be made for the supply at the rate of charge 
for the time being charged by the undertakers for a supply 
of energy to ordinary consumers within the area of supply 
shall not be less than 20 per cent. per annum on the outlay 
incurred by the undertakers in providing any electrical lines 
required to be provided for the purposes of the supply ; and 
if required by the undertakers, must also give security 
(Electric Lighting (Clauses) Act, 1899, Sched. Sec. 27). It 
ів the practice of companies and local authorities supplying 
electricity to require intending consumers to enter into a 
contract. (See Husey v. London E.S. Corp. (1902), 
1 Ch. 411). 

Measurement of | Supply.—Provisional orders usually 
provide that the undertakers may charge for energy supplied 
by them to any ordinary consumer (otherwise than by agree- 
ment) :—(a) By the actual amount of energy so supplied; or 
(^) by the electrical quantity contained in such supply; or 
(c) by such other method as may for the time being be 
approved by the Board of Trade (Electric Lighting (Clauses) . 
Act, 1899, Sched. Sec. 31). 

Meters.—Supply ів, as a general rule, measured and paid 
for according to the register of a meter which is hired out 
to the consumer by the undertakers. Elaborate provision is 
made in the Electric Lighting (Clauses) Act, 1899 (see 
Schedule, Sub-sec. 49-59), with regard to meters. The 
undertakers are under obligation to supply meters if required 
to do во (i^., Sec. 52). 

Recovery of Charges.—lf any consumer neglect to pay 
any charge for electricity or any other sum due to the under- 
takers in respect of the supply of electricity, the undertakers 
may cut off the supply, and may discontinue the supply 
until the arrears, &c., are paid.* 

Regulations under the Electric Lighting Acts for securing 
the Safety of the Public.—In accordance with their powers 
in that behalf, the Board of Trade in 1895] passed a series 
of regulations under the Electric Lighting Acts with a view 
to securing the safety of the public. "These are teo long 
to be referred to in detail. They provide (inter alia) for 
the maximum pressure of supply at à consumer's terminals; 
the size of conductors; insulation; use of transformers; 
support and height of aerial lines ; electric lines other than 
aerial lines ; street boxes; transformers and transforming 
stations; and for the erection and treatment of electric 
lines and apparatus on consumers’ premises. | 

Private Supply of Electricily.—While electricity is usually 
supplied in accordance with the terms of a provisional order, 
there is nothing to prohibit a man from generating electricity 
and granting a supply to his neighbours üpon any terms 
which may be arranged between them. Prior to 1888, 
installations of this kind were not even under the control of 
the Board of Trade, but by the Electric Lighting Act. 1888, 
Sec. 4, it was provided that where in any case, any electric 
line or other work may have been laid down or erected in, 
over, along, across, or under any street, for the purpose of 
supplying electricity, or may have been laid down or erected 
in any other position for such purpose in such a manner as 
not to be entirely enclosed within any building or buildings, 
or where any electric line or work so laid down or erected 
may be used for such purpose otherwise tban under and 
subject to the provisions of a licence, order or special Act, 
the Board of Trade may serve upon the owner a notice to 
the effect that the lines shall only be continued and used in 
accordance with the rules and regulations which the Board 
have made for the protection of the public safety. (See 


* Electric Lighting Act, 1882, Sec. 21. Ав fo the liability of an 
incoming tenant, see Gasworks Clauses Act, 1871, Sec. 39, which is 
incorporated with the Electric Lighting Act. See also Paterson v. 
Gas Light and Coke Co. (1896) 2,Ch. 476; Husey v. Gas Light and 
Coke Co. (1902) 18 T.L.R. 299. 


t In во far as they relate to pressure of supply they were modified 
in 1901. 
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regulations under Sec. 4 of the Electric Lighting Act, 1888 
made by the Board in 1897.) | 

Subject to compliance with those regulations, which pro- 
vide for maximum pressure, insulation, the use of aerial 
lines, &c., a private person may supply electricity upon any 
terms he chooses ; and this whether there is a provisional 
order in operation in his district or no. He may even send 
his wires across a highway if (a) they are suspended at such 
a height that they do not interfere with the traffic; (5) the 
soil of the highway is vested in the owners on either sides 
who give their consent to the suspension of the wires (see 
Finchley E.L. Co. v. Finchley U.D.C. (1902), 1 Ch. 866). 
The operations of a person who is privately supplying 
electricity may, however, be limited by the fact that be 
cannot up- root the surface of a highway for the purpose of 
laying his mains. 

The foregoing observations with regard to the use of over- 
head wires are subject to the reservation that in London, 
overhead wires are subject to the special legislation (London 
Overhead Wires Act, 1891 (54 and 55 Vict. c. Ixxvii.)). 
Again, it is competent for urban authorities, who have 
adopted the Public Health Acts Amendment Act, 1890 (53 
and „4 Vict. c. 59) to from time to time make, alter and 
repeal by-laws for the prevention of danger or obstruction to 
the public from posts, wires, &c., along or across any street. 
The Act, however, does not extend to any works of any 
undertakers within the meaning of the Electric Lighting 
Acts, 1882 to 1888, to which the provisions of those Acts 
apply (P.H.A. Amendment Act, 1890, Sec. 15). 

(To be concluded.) 


THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


VII.—Mtrxico.* 


Or all the Central and South American Republics, Mexico offers, 
perhaps, the greatest opportunities for the extension of trade in 
electrical goods. The country possesses an abundance of water 
supply suitable for power purposes, the interior is rapidly being 
opened up by means of railways, there is a shortage of coal for 
industrial purposes, the towns and cities are being rapidly 
extended and improved, so that in all directions there should be 
considerable opening for the application of electricity for lighting, 
power and traction purposes. In recent years, the Government 
and people alike have made strenuous efforts to place Mexico in 
the first rank; a pronounced activity. has been shown in com- 
mercial and financial circles in the country, and at present 
Mexico is more prosperous than at any other period of her history. 
The Republic covers an area of 767,326 sq. miles, and has a 
population of about 15,000,000. The total imports in 1903-4 
amounted to £15,661,688, of which £8,571,754 were from the United 
States, £2,003,230 from the United Kingdom and £1,908,216 from 
Germany ; in 1902-3 the imports amounted to £15,180,961, of 
which £8,102,909 were from the United States, £2,123,069 from the 
United Kingdom and £1,914,802 from Germany. It will thus be 
seen that the imports from the United States showed an increase 
in 1903-4, whilst those from Germany and the United Kingdom 
showed decreases. In the case of the United Kingdom this 
decreased trade continued during the six months from July to 
December, 1904, whilst the imports from tbe United States and 
Germany increased, the latter country ousting the United Kingdom 
from the second place amongst the supplying countries. The total 
imports have more tban doubled since 1593-4 ; the imports from 
Germany are nearly four times what they were in that year; the 
imports from the United States have nearly trebled, whilst those 
from the United Kingdom have barely doubled. "Thus it will be 
seen .that the United Kingdom has by no means gained her share 
of the total trade with Mexico. United States manufacturers are 
certainly at an advantage owing to their proximity to the market, 
but they bave done much to increase their trade by persona! efforts, 
by the sending of commercial travellers, and by an extensive 
system of advertising. It now appears that the United Kingdom 
must also fal! behind Germany as regards her trade with Mexico. 
German manufacturers are at present showing a considerable interest 
in this market, and are greatly assisted by a good service of steam- 
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* The previous articles of this series have been published as 
follows :— 


I. Argentine Republic, ELEC. Rev., March 9th, p. 411. 
II. Brazil, ELEC. Rev., March 23rd, p. 493. 
IIT. Chile, Etec. Rev., March 30th, p. 531. 
IV. Peru, Erec. Rev., April 13th, p. 619. 
V. Paraguay and Uruguay, Eure. Rev.. April 27th, n. 699, 
VI. Bolivia and Colombia, ELEC, REv., June 8th, p. 939. 


ships anxious to obtain freight. The imports of machinery and 
implements in 1903-4 amounted to £2,124,495, as against £2,067,417 
in 1902-3; by far the larger part comes from the United States, 
whilst the United Kingdom, Germany, France and Switzerland 
share the remainder. The total exports in 1903-4 amounted to 
&19,669,051, as against £19,772,897 in 1902-3; of the former 
amount £14,153,718 were entered as exported to the United States, 
but this figure is somewhat misleading, aa a large quantity of goods 
are sent to the United States for reshipment. 

Statistics of the imports of particular classes of goods are not 
available for years later than 1902-3. In tbat year the importa of. 
copper, brass, and bronze sheets, &c., amounted to $79,193, of which 
$35,737 were from Germany, $24,511 from the United States, and 
$18,421 from the United Kingdom. The imports of copper wire 
amounted to 325,973; $2,549 being from Germany, $18,267 from 
the United States, and $2,031 from the United Kingdom. The 
imports of copper wire covered with cotton, silk, paper, &c., were 
valued at $1,298, of which $1,059 were from the United States. 
Copper wire, insulated for electric lighting, was imported to a value 
of $468,677 ; the imports from Germany were $44,560, from United 
States $368,907, and from the United Kingdom 352,548. Insulators 
of glass or porcelain for electric conductors were imported toa 
value of $20,926 ; $4,458 from Germany, $12,788 from United States, 
and $2,340 from the United Kingdom. The imports of electric 
batteries were valued at $105,395, of which $16,610 were from 
Germanv, $67,194 from United States, and $1,946 from the United 
Kingdom. Incandescent electric lamps were imported to a value of 
$72,062, of which $19,811 were from Germany, $42,108 from United 
States, and $2,430 from the United Kingdom. The imports of lifts 
were valued at $14,942; 8146 from Germany, and $13,676 from 
United States. Arc lamps were valued at $22,577; $7,802 from 
Germany, and $14,160 from United States. Steam machines were 
imported to a value of $3,231,829, $81,594 from Germany, $2,844,878 
from United States, and $274,653 from the United Kingdom; 
machines for whatever purpose not enumerated, with motors, &c., to 
a value of $4,207,275, $405,200 from Germany, $3,012,983 from 
United States, and $623,391 from the United Kingdom ; machines 
and apparatus for industrv, agriculture, &c., to a valueof $1,055,209, 
$112,746 from Germany, $907,166 from United States, and $12,266 
from the United Kingdom. Railway carriages were imported to a 
value of $930,253, $4,408 from Germany, $747,239 from United 
States, and $178,022 from the United Kingdom. 

It will be seen from these figures that the predominance of 
United States goods on the Mexican market generally also extends to 
the trade in electrical goods. Although, as stated above, this state 
of affairs is due partly to proximity to the market, it is also due to 
a great extent, to the investment of American capital in electrical 
enterprises in the country, and to the push and persistency of the 
American manufacturer. Great developments are still being made 
in the Republic, and by the sending of capable commercial 
travellers, the employment of reliable agents, and an extensive 
system of advertising, it cannot be doubted that British mann- 
facturers, given better steamship communication, could considerably 
increase their trade with this important market. 

Manufacturing in Mexico can only, as yet, be said to be in its 
infancy, but it is bound to grow very rapidly within the next 
few years; up to the present, mining and agriculture have been the 
chief occupations of the people, but the country is now alive to the 
fact that great quantities of water power available for industrial 
purposes are lying idle. 'There are only very few large streams 
in the Rupublie, but owing to the mountainous nature of the 
gréater part of its surface there is an abundance of small streams, 
which, owing to their rapidity and the extent of their fall, offer a 
great amount of power which could easily be utilised. It must, 
however, be admitted that certain obstacles present themselves as 
regards some of the Mexican rivers, which have dry beds for 
about six months of the year. In some cases of this nature where 
water-power is now being utilised for electrical purposes, coal or 
other fuel is used during the dry season. The exclusive use of coal 
or other fuel for generating steam to run the plants would renderthe 
cost of their operation prohibitive to profits, but by using the 
water power for some six months of the year this cost is con- 
siderably reduced. Another great obstacle is that of vegetable 
growths, such as water hyacinths, which impede the use of water 
from streams infested with them. A very small proportion of the 
available water is at present being utilised. Dr. Antonio Penafiel 
gives the amount of power in use in Mexico at (1.н.р.) 66,008 
steam, 32,147 water, and 17,828 electric. Concessions are соп. 
tinually being granted for the appropriation of water- power; in 
1904-5 concessions were granted for the utilisation of 52, 150 litres 
of water per second to generate power on the Angulo, Lerma, San 
Geronima, Atoyac, Nexapa, Conchos, and Baluarte. 

Among the most noteworthy enterprises in the development of 
electric power from water in Mexico is that of the Mexican Light 
and Power Co., incorporated in Montreal in 1902, with Canadian 
capital. Тһе power is obtained from the Nexaca and Tenango rivers 
in the State of Puebla, a distance of 92 miles from Mexico City. 
The force generated by means of turbines of 7,500 н.р. each, with a 
potential of 60,000 volts, will be carried to the City of Mexico, as 
well as supplying the important mining camp El Oro, at a distance 
of about 170 miles from the central plant. It was anticipated that 
40,000 нр. could be distributed for industrial and lighting 
purposes, but asthe demand for electric power is greater than was 
expected, it has been decided to duplicate the installation and 
erect another 40,000 н.р. plant at a distance of 3 miles from the 
original station. This company bas acquired all the ahares of the 
Cia. Mexicana de Electricidad, Ltd., possessing a steam generating 
plant of 9,000 m.P. capacity at Nonoalco, a suburb of the capital. 
The Mexican Gas and Electric Light Co., of London, with plant at 
San Lazaro, was publicly opened in December, 1904. The plant 
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includes a battery of 13 marine type boilers, having a total 
capacity of 6,000 H.P., together with independently fired steam 
superheaters. The underground cable system is the most extensive 
in the republic, and comprises over 100 miles of underground 
mains. The Cia. de Fuerzas Hydro-electricas de San Ildefonso, 
Ltd., produces its principal power from a waterfall about 12 miles 
from Mexico City; it has an auxiliary steam plant for use during 
the dry season. In the Canada of Contreras, Messrs. Robert & Co., 
by means of a series of turbines driven by water from the 
Churubusco River, produce from 500 to 600 H.P., which is used 
during the day in the cotton-mills of Contreras and at night for 
lighting the suburbs of Tlalpam, Coayocan, Mixcoav, San Angel 
Tizapan and Tacubaya. Not far from Mexico City, at Puchuca a 
a local company produces for distribution among the mines 
2,000 H.P., the electricity being generated from water-power. The 
Guanajuato Electric Light and Power Co. has its power house 
situated on the Duero River near Zamora, in the State of 
Michoacan, with a capacity of 8,000 H.P.; power for lighting, 
mining and other purposes is transmitted to Guanajuato on an 
aerial wire. The town of Leon is also furnished with power from 
the above plant, whilst the town of Guadalajara is supplied from 
the Juanacatlan Falls of the River Lerma. This part of Mexico 
hasan immense potential of water-power, which will, no doubt, 
be utilised for electrical purposes. Many cotton mills in 
the district of Orizaba are now driven by water-power, and 
the Tezuitlan Copper Co. has a plant at Tezuitlan, in Puebla, 
for generating electrical power. As stated above, numerous 
concessions have beez granted by the Department of Public Works 
to companies and individuals for the utilisation of water-power 
from the streams of tbe Republic for generating power; the 
Government is fully awake to the desirability of having the water- 
power of the country developed, and offers very liberal terms to 
bond fide companies and individuals. Electric railways are іп 
operation in Mexico City and Torreon, and the following amongst 
other towns will shortly adopt this system of traction: — Guada- 
lajara, Agnascalientes, Monterey, Lagos, Colima, Vera Cruz, and San 
Luis Potosi. Electricity has already been applied to some extent 
to mining, and in view of the available water-power and the 
consequent cheapness of production of electrical power, there 
should be a great opening in Mexico for the utilisation of this 
power for driving the mining machinery as well as for treating and 
carrying the ores. 

In all directions Mexico is being wonderfully developed ; a huge 
network of railways is to be constructed to unite distant interior 
parts of the republic with the seaports; railroads are being built 
by private capital backed by Government concessions ; rich mining 
and agricultural districts are being opened up; irrigation works 
are being carried out; and in all branches of enterprise Mexico 
offers a great field for the investment of capital and the extension 
of trade. The General Administration of Telegraphs has recently 
ordered the construction of an extensive network of telegraph 
lines in Lower California touching all the principal cities and 
towns of that territory. Moreover, in view of the good results 
which have been obtained by the installation of wireless telegraphy 
in Cabo Haro and San Rosalia, it has been resolved to make new 
installations in different places on the coast of Lower California in 
combination with other stations which will be established in Sonora 
and Sinaloa. 

The following duties are leviable on electrical goods, &c., 
imported into Mexico:— Wire of copper, brass, bronze, or white 
metal covered with any material, 10 cents per kilog. gross; ditto, 
not covered with any material, 6 cents per kilog. gross; cable 
without copper, &c. core, covered with any material and cable 
uncovered 6 cents per kilog. gross; cables provided with cores and 
covered with any insulating substance, free; insulators of glass, 
crockery and porcelain, 1 cent per kilog. gross; globes for incan- 
descent electric lighting, switches,light extinguishers, contacts and 
their pins, fusibles, circuit closers, rings and detents, 11 cents per 
kilog. gross; electric arc lamps (glass globes not included, they pay 
duty as worked glass according to classification), 6 cents per kilog. 
gross; machinery of all kinds for industrial, &c., purposes, not 
specially mentioned, and loose parts thereof and extra pieces, 81 65 
per 100 kilogs. gross; railroad cars and coaches, free. By gross 
weight is meant the weight of the goods with all their outside 
and inside coverings. For one year from July Ist, 1905, foreign 
goods imported into the territory of Quintana Roo exclusively for 
consumption therein are admitted free of duty. The import 
duties levied on machines for mines or metallurgical establishments 
treating precious metals are refunded on application by the 
importer. When making shipments of machinery, it sbould be 
stated in pro forma invoice or packing list whether it is to be worked 
by steam, hydraulic, electric, horse, band or foot-power; machinery 
susceptible of operation by hand or foot-power pays a higher rate 
of duty even though it is intended to be worked by steam, hydraulic 
or other pressure. When shipping goods which are not clearly 
classified in the tariff, all possible data should be furnished to the 
Customs agents in order that they may properly “assimilate” the 


Almost the entire distribution of British goods in Mexico is done 
through the hands of foreigners, there are few British houses of any 
importance in the country. The following are some of the firms 
dealing in electrical supplies :— 

Merico City.—Mexican Telegraph Co., 293 calle Caja; Mexican 
Electric Street Railway Co.; Mexican Electric Supply and Con- 
struction Co.; Mexican Electric Works, Ltd.; Mexican General 
Electric Co., 403 calle Apartado; Agencia Edison, 3 Santa 
Caterina +; J. M. Gonzalez Medina, 4 Estanco de Mujereo; Beigner 
and Co.; С. W. Evans, 7 calle San Francisco; Mexican Gas and 
Electric Light Co., 7 Santa Clara; 8. C. Peck, Plazuela de Guar- 
diola ; J. Arca y Cia, 1 calle San Francisco; R. C. Bateman, 7 calle 


Capuchinas ; Roberto Boker & Co., 1 calle Coliseo Viejo; G. & Y. 
Braniff & Co., 19 calle Cadena; V. M. Braschi & Co., 2 calle 
Cadena; Cia. Explotadora de Fueza Hidro Electricas Motriz San 
Ildefonso, 9 calle Don Juan Manuel; Gardner & Shearer, +04 Av 
Juasez; Haaga & Schmid, 6 Callejon Cuajamulco; Waldemar 
Julsrud & Co., 20 calle Coliseo Viejo; Korff, Honsberg & Co., 4 
Puente de Esperitu Santo; G. Lohse & Co, 10 calle Palma; 
Mexico Mine and Smelter Supply Co.; Siemens & Halske: 
Sommer Hermann & Co., 4 calle Palma; Cia. Telefonica Mexicana. 

Aynascalientes,— Doerr Bros. 

Chihuahua.—Compania Telefonica de Chihuahua y Durango. 

Parral.-- Cia. de Comercio del Parral (telephone, lighting, and 
power). 

Toluca. -Toluca Electric Light and Power Co. 

Monterey.— Electric Light and Power Co., Ltd. 

Puebla.—Portezuelo Electric Light and Power Co. 

San Luis Potosi.— Cia. Luz Electrica de San Luis Potosi. 

Mazatlan.—Arthur de Cima. 

Jalapu.--Jalapa Electric Light and Power Co. 

Merid«.—Agnew & Co. 

(uadelajara.--Soc. Anon. La Electrica; R. Н. Beach; C. 
Jackson, 27 calle Apartado. | 

Durango.—Durango Electric Light Co., 12 calle Victoria. 

Guanojuato.---Guanajuato Power and Electric Co.; A. Saavedra. 

Tampico.—Tampico Municipal Electric Works. 

Zacatecas, — E. Sandoval. 

Salina Cruz.-—Central and South American Telegraph Co. 

Celaya,.— Celaya Electric Light Works. 

Monclova..— D. Degetan. 

Morelia.--Morelia Electric Light Works. 

Quezaltenanqo.—- -Cia. del Alumbrada Electrica. 

Manufacturers should issue price lists and catalogues in Spanish 

with prices in United States or French currency, and should see 
tbat they are placed in the hands of mercbants interested in their 
goods. The most important requisite for doing successful business 
is to send travellers with a knowledge of the Spanish language and 
familiar with trade conditions to visit the Republic at least once a 
year. <A great deal of success may be obtained by a thorough 
system of advertising in good Mexican papers circulating in the 
interior. Firms who find it impracticable to send travellers 
throughout the country should secure reliable representatives, and 
should keep them well supplied with advertising matter, cata- 
logues, &c. 
The rates of taxes payable by commercial travellers vary con- 
siderably in the different States of Mexico, and in many cases 
municipal taxes are levied in addition to the State taxes; the 
amount of the tax depends in several cases on the decision of the 
local official. In the State of Mexico itself no tax is levied on 
commercial travellers, but the Government require a commission 
of 6 per cent. on transactions with private parties; commercial 
travellers must, however, obtain a licence. In cases where samples 
brought by a commercial traveller are dutiable under the tariff law, 
the traveller may furnish a bond for twice the amount of the duties 
leviable. This bond is cancelled if the samples are taken out of the 
country through the same Custom House and in the same condition 
as when they were taken in. 


THE EARTHING OF THE MIDDLE WIRE. 


Tuts much discussed question bas been dealt with once more in а 
paper by Е. Erens in the Aleh/rotechnische Zeitschrift, the conclusion 
arrived at being that the insulated middle wire earthed only at the 
station is preferable to the bare middle wire earthed all along. 

The advantages of the bare wire earthed all along have been 
stated as :— 

1. Reduced cost. 

2. Reduced interference with telephone lines. 

3. Increased safety of supply. 

4. Improved voltage regulation with unequal loads on the two 

sides, 
and the paper discusses these four points in detail. 

1. Stated as a percentage of its own cost, the difference between 
an insulated and an uninsulated middle wire is, of course, con- 
siderable, but considered in relation to the total cost of the 
installation this difference is pratically negligible—probably not 
exceeding 2 per cent. or 3 percent. This difference is further 
reduced by the fact that experience has shown that the life of bare 
conductors is shorter than that of insulated ones. Of recent vears 
an attempt has been made to get over this difficulty by giving the 
cable a lead covering protected withimpregnated jute. The cost of 
this, however, still further reduces the difference between the bare 
and insulated cables, and it is doubtful whether the life of the bare 
cable is appreciably increased. 

2. The question of telephonic disturbances was of considerable 
importance some years ago when practically all telephone lines 
were single lines with earth returns, but since double lines have 
been almost universally adopted the insulated and the bare cable 
arrangements are equally harmless. 

3. The increased safety of the bare wire is explained on the 
ground that if an earth occurs on one of the outers, the fuses in that 
outer will blow more quickly and certainly if the middle wire is 
bare than if it is insulated and only eartbed at the station. "This 
is correct, but the difference between the two cases is much smaller 
than is usually supposed. The resistance of the earth path is 
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known to be very small; some experimenta carried out by Thury 
(E. F. Z., 1905, p. 76) indicate that the resistance over a distance of 
58 kilometres even in rocky ground is negligibly small. It is, 
therefore, quite safe to assume that in the case of & town whose 
roads are intersected by gas‘and water pipes, there will be little 
difference between the resistance of the earth alone and that of the 
earth in parallel with a bare conductor of normal dimensions, 80 
that the fuse would be likely to blow practically equally quickly 
with the bare and with the insulated middle wire. 

Cable breakdowns should and do occur very seldom in a properly- 
designed installation, and experience has not shown that they are 
any less frequent with the bare middle wire than with the insulated 
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wire. The bare middle wire also forms no certain safeguard 
against double the normal voltage occurring across one side of the 
system in the event of an earth on the other side. 

4. The voltage equalieation between the two sides of the system 
will undoubtedly be better with the bare wire than with the 
insulated one. This is because in the first case the low resistance 
earth path is available as well as the middle wire. With a middle 
wire of usual proportions, however, the voltage variations due to 
this cause are in any case small and, if necessary, a slight increase 
in the middle wire section will, without materially increasing the 
cost of the installation, make the insulated wire as effective as the 
bare wire. | 

Having disposed of the objections to the insulated middle wire, 
the writer proceeds to discuss some of its advantages. 

With the bare wire small earth leakages of, say, 20 amperes, are 
very difficult to detect, as waste current flowing to earth is in no 
way distinguishable from current taken by the consumers. Unless, 
therefore, an independent insulation test of each feeder in turn is 
made, these small leakages can continue indefinitely and have often 


caused the gradual destruction of considerable lengths of the lead 
covering of the outer cables. The same leakages can, of course, 
occur with the insulated middle wire, but in this case it is easy to 
determine their amount by a systematic measurement of the 
current passing through the single earth connection in the middle 
wire. It із best to employ two ammeters (fig. 1)—a heavy current 
one left permanently in circuit, and a low-reading instrument 
inserted in place of the other when required. An objection to this 
arrangement is the fact that if both outers have faults on them the 
ammeter only indicates the difference. This is not so serious an 
objection as it appears, for experience has shown that if the read- 
ings are taken regularly and each earth fault is rectified as soon as 
it occurs, there will be little likelihood of both outers ever having 
simultaneous faults on them. 

It is further possible, by means of a few additional readings, to 
determine the insulation of each. outer separately, even whilst the 
supply is in operation. The connections for this are shown in 
fig. 2; ri and т; are the two unknown insulation resistances, 7, and 
4, are the two currents to earth and ù is their difference as read on 
the middle wire ammeter a, Р, and р; are the voltages of the two 
outers measured to earth. Then 

10 = 11 — 12 
PI = 71 x 71 
Ра = 13 X Ty. 


One of the outers (say the positive one) is next connected to earth 
through a resistance. The current J, in this resistance is then 
measured as well as the altered values of the current in A (= Jo), 
and the voltages of the outers to earth ( = р,’ and р). The 
currente to earth will also have altered. Let these be i; and iz. 


Then »=ї + 11 — 17 
P'S xn 
Py E a, x 71. 


From the above six equations the values of ri and r, work out as 
follows :— 


Pj Pi 
Pa Po 
71 ы дакты 
Jo — Jy 10 
2 ＋ 
Pa Pj 
PU UE 
P Pq’ 
and r, = — 
e 


, (ao — ә) + - do 
Р; Р; 

It will be seen that the measurement of these two currents and 
four voltages enables the actual insulation resistance of each outer 
to be determined at any time in a few minutes, and so prevents the 
possibility of an earth current of even small amount existing 
undetected for long. This, by increasing the likelihood of uninter- 
rupted supply, constitutes a decided advantage for the insulated 
over the uninsulated middle wire arrangement. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Simplex Flush Mounting Box. 


Messrs. SIMPLEX Сомроітѕ, Ltp., of Garrison Lane, Birming- 
ham, have brought out new patent arrangements to take the 
place of wooden blocks for mounting switches, ceiling roses, &c. 
They are specially intended for use on concealed work, and are, 
therefore, designed with the minimum of depth, to reduce the 
depth of channelling in brick work. The boxes are made of brass, 
polished and lacquered, and provide space for slack wire; they can 


SIMPLEX FüLusH Mountina Box WITH CEILINd Rose. 


be used in conjunction with wood casing, with the addition of a 
flanged plate. The fitting is separated from the box by means of 
an insulating diak 4 in. thick. Amongst other advantages, it is 
claimed that with this device, the wires are totally enclosed in 
metal throughout; no plaster is required; screws cannot be put 
through the wires during erection; perfect insulation is obtained, 
labour is saved, and an artistic finish is secured. 


Portable Micro-Ammeter and Milli-Voltmeter. 
A further advance has been made by Mr. R. W. PauL, of Newton 


. Avenue Works, New Southgate, N., by the addition to his already 


large variety of handy instruments of a portable instrument 
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arranged to measure currents from one-millionth of an ampere to 
0'12 ampere, and pressures from опе ten-thousandth to 2:4 volts 
with a high degree of accuracy. This result is attained by the 
combination of a micro-ammeter with setg of.shunts and series 
resistances giving eight ranges. The instrument is of the moving- . 
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coil type with spring control, and is of the ingenious single-pivot 
pattern introduced by Mr. Paul, having a sensibility enormously 
greater than that of the old two-pivot type, together with perfect 
portability. о | 
The general appearance of the set is shown in fig. 1; the scale 
is practically uniformly divided, with a fine pointer and a mirror, 
and the movement is nearly dead-beat. When the lid is closed the 
coil is automatically lifted from the 
vivot and clamped. The zero is easily 
adjusted if required. At the right-hand 
side of the case is the single sliding switch ' 
which effects all the changes in the con- 


beu |i 


nections, of which a di m is given 
in fig. 2. There are only two terminals, 


for simplicity's sake, and a matin switch. 
The resistance of the copper coil is 50 
ohms, and as the resistance in series with 
it is nearly 10,000 w when the deflection is 
100 divisions for one volt, the tempera- 
ture coefficient is practically negligible. 


Fic. 2. 


At the highest sensibility each division of the scale (which is cali- 
brated throughout) corresponds with one-millionth of an ampere. 

The measurement of small currents and pressures is of course 
only a portion of the functions of this instrument; by adding 
external shunts, currents of any magnitude can be measured, and a 
shunt giving a range of 120 amperes can be fitted in the lid of the 
instrument without increasing its dimensions, while external series 
resistances enable high pressures to be dealt with. The whole 
thing weizhs 5 lb, and measures 10 in. x 
7 in. x 5 in. 

A modification of this set is also made, 
which can be used for pressures up to 600 
volts, and has three ranges in addition to 
the eight ranges of the simpler type. This 
set is suitable also for measuring insula- 
tion resistances up to 500 mesohms with 
500 volts. 


New Portable Soldering Stove. 


The accompanying illustration shows a 
new patent device introduced by Mr. A. H. 
Herr, of 115-117, Cannon Street, E.C. This, 
as its name suggests, is a stove which is 
used not merely to heat a soldering bit, but to 
effect the soldering; it is, in fact, in one 
with the bit! The stove consists of a strong 
sheet-iron box through which the copper 
bolt passes, with a hinged top for refilling 
with charcoal, and a damper to regulate the 
temperature. It is manipulated with the 
wooden handle shown, and can be used 
in any position. Porcelain feet are pro- 
vided, to prevent injury to woodwork when 
the stove is set down, and a small chimney is used to help to start 
the fire, with a small spirit lamp to ignite the charcoal. It is easily 
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Тнк SCN PORTABLE SOLDERING STOVE. 


and cheap in operation; the copper bit is not liable to 
get dirty or burnt, and is always hot after six minutes from light- 
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ing up. Such а hanly tool as this appears to be should prove 
exceedingly useful. 


Electrical Ambulance. 
It will be remembered that the City Corporation has resolved to 


introduce a service of electrical ambulances for the City streets. 
We understani that one such vehicle is to be eupplied by the 
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ELECTROMOBILE AMBULANCE. 


ELECTROMOBILE Co., LTD., of Curzon Street, W. This company 
has already supplied such a conveyance to the Metropolitan 
Asylums Board, which we are enabled to show in the accompanying 
illustration. E. P. S. batteries are being used. 


Reversible Bridge Fuse. 


A novel device has been patented by Mr. L. HowELL, of 10 
Victoria Road, Swindon, in the shape of a reversible bridge fuse, 


ISOMETRIC PROJECTION 
REVERSIBLE BRIDGE FUSE. 


which we illustrate herewith. It wil! be seen that a spare fuse is 
provided, which can be placed in circuit instantly by reversing 
the bridge; the spent fuse can be replaced at leisure, without 
interrupting the circuit or touching the live contacts. Both fuse 
wires are always in sight, and they are quite independent of one 
another. The fuse is otherwise of simple design and construction, 
and appears to be a good thing. 


* Excello" Are Lamps.—In connection with 
Prof. S. P. Thompson’s British Association lecture to artisans, for 
the purpose of demonstrating the very large improvements in 
lighting devices, the lecturer had a monster Excello" arc lamp 
similar to the one exhibited at the recent Olympia Electrical 
Exhibition, which was the object of so much interest. All the 
arrangements in connection with it were made by MEssns. BAXEN- 
DALE & Co., who are agents for that class of lamp for the Man- 
chester district. 


Gold Medal.—TuHE FRICTIONLESS ENGINE PACKING 
Co., Ltp., have been awarded the gold medal at the To i 
Exhibition (France) for their “Karmal” engine packings aid 
“ Roko” edge belting. 
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NEW PATENTS APPLIED FOR. 


9 3 for this Journal by W. P. Тномрвон & Co., Electrical Patent 
nte, igh Holborn, London, W. O., and at Liverpool, to whom al) 
inquiries should be addressed. 


5,0774. "Improvements in the regulation of alternating current circuits 
subject to fluctuations of load." SimmMENs Bros. & Co., Lrn. (Siemens 
Schuckertwerke Ges., Germany.) (Date applied for under Rule 5 of the 
Patents Rules, 1905, February lith, 1906.) August 2nd. 


17,115. Method of making dynamo brushes," G. Prevss. (Date applied for 
under Patents Act, 1901, July 28th, 1905, being date of application in Germany.) 
July 30th. (Complete.) 

17,180. “Improvements in telegraphy.” 
plete.) 

17,166. Improvements in apparatus for protecting electric circuits 


against excessive current strengths." Sirus Bros.’ Dynamo Wokks. 
(Biemens-Sehuckertwerke Ges., Germany.) July 30th. (Complete.) 


Р. B. Dr£raNv. July 90th. Com- 


17,171. ‘Improvements in or connected with the track of tramways and 


railways in which vehicles are propelled electrically on the surface-contact 
system." E. A. MitcHELL. July 30th. 


17,172. "Improvements in or relating to surface-contact electric traction 
systems," E. A. MITCHELL. July 30th. 


17,174. Improvements relating to electrical conduction." E. W. Beexe. 
трак and G. H. BUCKERIDGE. (Date applied for under Patents Act, 1901, 
being date of application in New Zealand.) July 30th. Complete.) 


17,201. Improved device for collecting and transmitting electrical energy.” 
J. R. Frost. July 31st. 

17,226. Improvements in electro-magnetic devices for the obtaining of a 
sequence of effect as applied to automatic controlling devices and the like.“ 
R. A. Situ and H. LIS UI. I.. July 3196, 

17,236. Improvements in multi-speed electric motors.” 
July g1st. 


17,255. “Improvements in direct-enrrent dynamo eleetrie machines.” 
J. Y. Jonsson. (Felten & Guilleaume Lahmeyerwerke Aktien Gesellschaft, 
Germany.) July 3181. Complete.) 


17,59. Improved construction of appliances for producing electric light 
displays." H. N. Dakuyn and A. GaLANTI. July 31st. 


17,272. " Improvements in apparatus applicable to electric signalling.“ 
C. L. WALKER. July 315. 


17.299. Improved nntommntic electric fire alarm.“ 
and W. M. HasrrL. August Ist. 


17,318. ‘Improvements in and relating to means or apparatus for auto- 
matically controlling the speed of alternating-current commutator motors.“ 
CrometTon & Co., Lrp., J. C. MACFARLANE and H. Beroe. August Ist. 


17,321. “Improvements in electrically-controlled lifts or hoists.” R. 
Wavc6ooD & Co., LTD., and Н. C. WALKER. August Ist. 


- 17,838. '' Improved construction of regenerate electric battery.“ W. Moores 
and G. PETRIDES. August Ist. 


17,342. Improvements in connection with electrical sterilising apparatus.” 
FELTEN & GriLLEACME-LanMrEyERWERRE AKT. Grs., (Date applied for under 
Patents Act, 1901, August Int, 1905, being date of application in Germany.) 
August Ist. (Complete.) 


17,813. “Improvements in electrical current interrupters.” FrLTEN AND 
GvirrrAvcME-LinMEYERWEENE. ААТ СКУ, (Date applied for under Patents 
Act, 1901, August 18th, 1905, being date of application in Germany.) August Ist. 
Complete.) 

17,349. “Improvements in wheels for overhead trolley for electric cars.“ 
J. Н. NonrHcoTT. August lst. 


17,355. '""Ihnprovements in and connected with dynamo-electric machines.“ 
H. О. FARRELL. August 2nd. 


17,9601. “Improvements in the manufacture of eycle and motor-head lock 
rings." B. A. RANDALL. August 2nd. 


17,384. *' Electric cireular rim and lever for nickel plating barrels." C. C. 
WALKER. August 2nd. 


17,04. Improvements in fittings to be used in connection with electric 
lighting." B. T. Davies. august 2nd. 


17,19. ''Improvements in switches or line selectors for telephones and the 
like." B. Hanser. (Date applied for under Patents Act, 1901, November lith, 
1905, being date of application in Germany.) August 2nd. (Coinplete.) 

17,434. ‘Improvements in and relating to electric metering apparatus." 
ALLGEMRINE BLEKTRICIUATS-GkEs, (Date applied for under Patents Aet, 1001. 
August 2nd, 1905, being date of application in Germany.) August 2nd. 
Complete.) 

17,147. “Improvements in clectric clocks and like instruments.“ 
McHanrpy and G. B. Bowrrr. August 2nd. 


17,459. Improvements in connection with electrical machines having flv- 
wheels." FELTEN X GUILLLEAUME-LAHUMEYVERWERKE AKT -GER (Date applied 
or under Patents Act, 1901, November 21st, 1905, being date of application in 
Germany.) August 2nd. (Complete.) 


17,499. Improvements in trays for vessels or containers of storage electric 
batteries or accumulators.” II. WIIIE. August 3rd. 

17,500. “ Improvements in inclined carbon arc lamps." 
F. B. WonsrLEv, Angust 3rd. (Complete) 

17,513, “Improvements in electric are lamps.“ 
BurcugR and F. Brown. August 3rd. 


17,515. Improvements in telephone call boxes." J. II. 
August 3rd. 


17,526. “Improvements in electrical alarm thermometers and like instru- 
ments.” H.T.Hacrgry. August 3rd, 


17,237. “Improvements in and relating to electric accumulators.” С. 
Havsz and A. B. P. Асема лтов Co, Lro. August 3rd. 


17,538. “Improvements In and relating to electric accumulators and the 
like." C. Hatnz and A. B. P. ACCUMULATOR Co., Lro. August 3rd. 


17,530. “ Improvements in and relating to electric accumulators.” C. НАСХУ 
and A. B. P. AccuMULATOR Co., LTD. August 3rd. 


17.510. Improvements in and relating to eleetrie accumulators.” C. НАСУХ? 
and A. B. P. Acc tm, I ATOR Co., Lop. August Ard. 


17,500. Iinprovements in dynamo-electriec machines.“ C. P. STFINMETZ. 
Date applied for under Patents Act, 1901, August 7th, 1905, being date of 
application in United States.) August 3rd. Complete.) 

17,561. ‘Improvements in nnd relating to systems of electric distribution 
employing transformers and controlling apparatus therefor.” THe BRITISH 
THomsonxn-Hotston Co., Lro. (General Electric Co., United States.) August 


W. E. BURNAND, 


C. W. Моск and 


M. M. 


Veritys, Lrp., and 
W. Е. BUTCHER, F. E. 


STEWART. 


8rd. 

17,564. “Improvements in and relating to electro-mechanically operated 
valves. E. L. Waitt and E. C. HOEGERSTA DT. August 3rd. 

17,585. Telephone support." R. M. HELMER. August 4th. 

17.589. Improved means for securing shades of silk, paper or like materials 


to inverted incandescent gas lamps, electric lamps and the like.“ H. J. EI. LIS. 
August 4th, 


17,601. '' Improvements in magneto-clectric generating apparatus especially 
suitable for ignition of internal combuston engine." J. C. FULLER, G. FULLER, 
L. Ful ER and B. J. Moore. August sth. 


17.614. Improvements in materials for transmitting electric currents.“ Н, 
Коснілмо and W. Roprestarser, August dth. (Complete.) 
17,615. Improved means for obtaining thin liquid dross in electric furnaces 


for metallurgical purposes." H. Rocutine and W. RopkENHAUSER. August 
4th. (Complete.) 


17.617. Improved process for the rapid production of electrotypes,” 8.0 
Cow Hu-. .S. August dth. 


17,068.  '* Improvements in fittings and connecticns for electr 


ical i ; 
descence lamps.“ W. R. LAMBEnT. Augst dth. mean 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W, 
P THOMPSON & Co., 823, High Holborn, W. C., and at Liverpool, ME 
free, 9d. (in stemps). 


1905. 


DEVICES For PROTECTING ELECTRIC DISTRIBUTION SYSTEMS AND APPARATUS 
AGAINST REVERSAL OF ENERGY. British Thomson-Houstcn Co. and J. E, 
Woodbridge. 11.565. July 14th. 

TELEGRAPHIC INKSTRUMENTS AND THE LIKE. A. Gentili. 14,710. July 18th. 
(Rights under Patents, &c., Act, 1901, not granted.) 

Method or IvsvLATING. ELrcrRIC Wires ов CABLES. Р. Coridori. 14,8394, 
(Date applied for under Rule 5, Patents Rules 1905, July 19th, 1905.) 

RECEIVER FOR Usk IN WIRELESS TEgLEGRAPHY OR TELEPHONY. J. G. Ralsillie, 
16,022. July 21st. 

ELECTRIC SPARKIN G Сов. D. E. Brown. 15,121. July 22nd. 


MEANS FOR OPERATING ELECTRIC SWITCHES EMPLOYED IN ELECTRIC TBACTIOX ОН 
THE SURFACE Contact SysTEM. R. Brown. 15,252. July 25th. 

AUDIPHONES OR TRKILEPHONE APPARATUS FOR ABSIASTING THE Dear. E. W. 
Schneider. 15,803. July 25th. (Date applied for under Intemational 
Convention, March 27th. 1905.) 

TRANSMISSION SYSTEMS FOR WIRELESS TELEGRAPHY AND TELEPHONY. 8. Eisen- 
stein. 10,435. August 12th. 

CONSTRUCTION OF INAULATOR DEVICE rok CONNECTING ELECTRIC LAMPS To THEIR 
SUPPORTS. L.C.H.Mensing and Bruce Peebles & Со. 19,967. October 3rd, 

SOUND Boxes FoR PHONOGBAPHS. TELEPHONES, AND THE LIKE, P. Lebiedzinski. 
21,661. October 21th. 

ELECTRICAL STORAdE BATTERIES. A. E. Knight. 22,673. November th. (Date 
applied for under International Convention, November 16th, 1904.) 
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A New Use for Electrolytic Hypochlorite.— In our 
remarks upon the Hermite installation at Poplar, we alluded to the 
earlier attempts to use electrolytic hypochlorite solutions for the 
purpose of sewage treatment. We then urged that while the steri- 
lisation of an effluent was feasibie commercially, the sterilisation 
of crude sewage was impossible commercially, because of the large 
quantities of available chlorine immediately consumed. In a paper 
recently read at the Congress of the Royal Sanitary Institute at. 
Bristol, a further field of usefulness for electrolytic hypochlorites 
was described by Dr. S. Rideal and Mr. R. Orchard. In the treat- 
ment of drinking water, even less available chlorine is required to 
secure sterilisation than in the case of a chemically satisfactory 
sewage eflluent containing organi? matter. Therefore the initial 
oxidation loss disappears and smaller quantities are required. The 
paper was entitled “The Prevention of the Growth of Algae in 
Water Supp'ies," and commenced hy pointing out that the fouling 
of reservoirs and conduits in waterworks by various growths is a 
problem frequently ‘confronting the waterworks engineer. In 
America and in tropical countries this is often a serious matter, 
while on the Continent several Commissions have been appointed 
to deal with the matter. These contaminating growths in 
addition to clogging valves impart disagreeable odoura and tastes 
to the water. The chief method of treatment hitherto employed 
has consisted in the use of small quantities of copper sulphate. 
Its efficacy varies with the water to be treated; for instance, one 
part per 1,000,000 by no means de-troyed the confervie present in 
English lake water. The copper sulphate bas also a natural pre- 
cipitating action varying with different waters from 24 hours to 
20 days. Thecost of this material is insignificant, the chief outlay 
being incurred in labour. sturaye, and the systematic testing of the 
product for freedom from copper. 

The authors then proceeded to discuss the value of the electro- 
lytic hypochlorite for this purpose, pointing out its obvious advan- 
{ате over a poisonous material like copper. The only permanent 
addition to the water is a minute quantity of common salt. A 
series of laboratory experiments were undertaken with an electro- 
lytic solution obtained from the Digby hypochlorite plant; the 
solution provided, besides having the advantage of cheapnese, 
contained but little undecomposed sodium chloride, so that the 
final addition of chloride to the treated water is very small. 
lixperiments were made both on the lake water from St. James's 
Park, and on London tap water infected with various alge. In 
each case it was found thata green growth could be entirely prevented 
by the use of electrolytic chlorine. Different microscopic plante 
required varying amounts of chlorine, confervie being most sus- 
ceptible to treatment. Indeed the quantity of available chlorine 
just. in excess of that immediately consumed by the water inhibited 
confervoid growth, while half the average chlorine consumed 
decidedly retarded growth." On the other hand, desmids required 
an excess of 0^5 part per million, and diatoms required one part 
per million in excess. Comparing copper sulphate and available 
chlorine on lake water, it was found that the use of 1 part per 
million of copper sulphate was not equal to the use of 1'2 parts 
(0'2 in excess) of chlorine per million. So far as purposely infected 
London drinking water is concerned, confervoid growth was pre- 
vented by 0:44 part per.million of available chlorine. ‘‘ Practically 
the only alteration in the chemical analysis is & reduction of the 
oxgygen consumed figure, and an increase in the chloride from 
2:1 to 2:4 parts per 100,000." + © 
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FLUCTUATIONS. 


EVERY year sees its fluctuations in prices, very much as 
every season has its variations in sunshine or rainfall. 
The elimination of fluctuations has been peculiarly the 
province of the engineer, yet the fact remains that, in 
regard to the commodities used in his own manufacturing 
operations, he is himself severely affected by the rise and fall 
of prices. Water storage in connection with irrigation schemes 
or power schemes has been applied to neutralise the inequali- 
ties of Nature. Locks are employed in the shallow portion 
of non-tidal rivers so that navigation may be carried on during 
dry seasons. The mechanical engineer has used the fly-wheel 
and the governor in order to regulate the working conditions 
on the engine itself; as a result small fluctuations due to 
irregularity in the türning moment during each cycle are 
smoothed out, while larger fluctuations in the load itself are 
met by one or another type of governor. Commerce has 
certainly its fly-wheel in the shape of the visible supply of 
the commodity under consideration, and the slowing of the 
fly-wheel due to a restriction of supply brings a very brutal 
type of governor into play. Prices rise abnormally, and 
oscillations follow very much in the same way that a tacho- 
meter needle oscillates when a governor is hunting, or lights 
flicker when alternators are unskilfully paralleled. During 
the past six months prices have been wholly abnormal in 
regard to both copper and tin. Concerning copper, while 
there are instances on record of rises surpassing the present 
high value, there has never before been a time when £80 
per ton could be regarded as endemic rather than epidemic. 
As regards tin, although there has been a decline from the 


high-water mark of summer prices, a priec in the neighbour- 


hood of £180 cannot but be regarded as abnormal. Finally 
we have had the spectre of steel attaining the rarity of 
copper, paraded as a possibility if the consumption of iron 
ore continues to increase at its present rate and no fresh ore 
deposits are discovered. 

The fact therefore remains, that although the civil 
engineer has, in certain notable directions, reduced the 
fruits of the years to the better reckoning of a 
more equable rate of production, and that while the 
mechanical engineer endeavours to reduce the fluctuations in 
the turning moment of his engines, the engineering manu- 
facturer is practically without remedy for the wide range of 
prices dominated by the laws of supply and demand. The 
complexity of the problem of commercial fluctuations is well 
illustrated by Mr. Herbert Spencer’s plea for the need of the 
study of sociology. Taking as a simple phenomenon the 
price of cotton, the many factors determining its price are 
enumerated. We will quote Mr. Spencer’s hypothetical 
case :—“ A manufacturer of calicoes has to decide whether 
he will increase his stock of raw material at its current 
price. Before doing this, he must ascertain, as well as he 
can, the following data: Whether the stocks of calico in 
the hands of manufacturers and wholesalers at home are 
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large or small; whether by recent prices retailers have been 
led to lay in stocks or not ; whether the colonial and foreign 
markets are glutted or otherwise ; and what is now, and is 
likely to be, the production of calico by foreign manu- 
facturers. Having formed some idea of the probable demand 
for calico, he has to ask what other manufacturers hav 

done, and are doing, as buyers of cotton— whether they have 
been waiting for the price to fall, or have been buying in 
anticipation of a rise. From cotton-brokers’ circulars he 
has to judge what is the state of speculation at Liverpool— 
whether the stocks there are large or small, and whether 
many or few cargoes are on their way. The stocks and 
prices at New Orleans, and at other cotton ports throughout 
the world, have also to be taken note of ; and then there 
come questions respecting forthcoming crops in the Southern 
States, in India, in Egypt and elsewhere. Here are sufficiently 
numerous factors, but these are by no means all. The con- 
sumption of calico, and therefore the consumption of cotton, 


and therefore the price of cotton, depends in part on the 


supplies and prices of other textile fabrics. If, as hap- 
pened during the American Civil War, calico rises in price 
because its raw material becomes scarce, linen comes into 
more general use, and so a further rise in price is checked. 
Woollen fabrics also may to some extent compete. And 
besides the competition caused by relative prices, there is the 
competition caused by fashion, which may or may not 
presently change. Surely the factors are now all enumerated ? 
By no means. There із the estimation of mercantile opinion. 
The views of buyers and sellers respecting future prices, 
never more than approximations to the truth, often diverge 
from it widely. Waves of opinion, now in excess, now in 
defect of the fact, rise and fall daily, and larger ones weekly 
and monthly, tending, every now and then, to run into mania 
or panic ; for it is among men of business as among other 
men, that they stand hesitating until some one sets the 
example, and then rush all one way, like a flock of sheep 
after а leader. These characteristics in human nature, 
leading to these perturbations, the far-seeing buyer takes into 
account, judging how far existing influences have made 
deviate from the truth, and how far impending influences 
are likely to do it. Nor has he got to the end of the 
matter even when he has considered all these things. He 
has still to ask what are the general mercantile conditions of 
the country, and what the immediate future of the money 
market will be ; since the course of speculation in every com- 
modity must be affected by the rate of discount. See, then, 
the enormous complication of causes which determine во 
simple a thing as the rise or fall of a farthing per pound in 
cotton some months hence!” Our readers may easily 
substitute iron or copper or any other commodity, such as 
cement or tin, mutatis mutandis, for cotton in the pre- 
ceding quotation. Written as it was some 33 years ago, the 
years have only made for further complexity, Markets and 
competitors have multiplied. Transport facilities are more 
numerous, while means of intercommunication bring into 
constant touch remote markets. a Е 

The improvements of engineering science have, in fact, 
failed, and must continue to fail, to eliminate fluctuations in 
the price of commodities. Supply and demand cannot 
balance until the output of food-stuffs throughout the globe is 
constant, until death-rate and birth-rate balance, until appe- 
tite and.custom remain constant. Engineering improvements 
may continue to obliterate the many local oscillations in 
price ; but while the small local excess is smoothed out to the 
point of disappearance, the large local excess, spread over 
many markets, will affect all to a less degree. Fluctuation 
always has been, and always will be. Engineering manufac- 
turing must remain subject to it, although the degree of 
subjection will be a varying quality. We may restrain 
fluctuation with success in the problems of engineering 
science, but we can only anticipate it with the skill often 
called luck in the problems of engineering commerce. 


As to the solution of the fuel famine 
which is in the background of innumerable 
sociat and economic theories, we have had 
suggestions innumerable. . The winds and tides have 
afforded many texts for discourses. Writing on the subject 
of “Alcohol and the Future of the Power Problem” in 
Cassier's Magazine, Mr. Elihu Thomson propounds another 


The Cultivation 
of Fuel. 


~ suggestion, for which there is much to be said when coal 


reached fancy prices. Dealing with our reckless fuel 
ag, it is pointed out that even immediate repentance and 
ion will only defer the date of ultimate exhaustion. 
is acclaimed as one solution, as the pro- 
duction on a largesscale is very simple, and the raw materials 
already exist in considerable variety. All saccharine or 
starchy growths are avajlable. Saccharine wastes are now 


largely used in Cuba Fer alcohol production. About 
3 gullong of crude molasses 25 3 cents per gallon will 
be required to produce a gallos of 90 per cent. 3 
Estimating the cost of productio; at 3 or 4 cents, suc 
alcohol would only cost about 12 & ts per gallon. a 
author proceeds to point to its value as substitute for the 
mineral oi] derivations in specially desig ed internal com- 
bustion engines. The particular feature of ald ohol as a fuel is 
outlined in the following words :— 

А .very important fact distinguishing alcohol produc d of food 
culture from the psoduction and shipment out of the 1940 ч Y di 
products, meat, &c., or even wood, is that in the former Kue ane 18 
not impoverished, as the mineral and nitrogenous matt h 
returned to it, while in the food and wood carried away th "1 C^ness 
of the land is passing away, too. Alcohol contains only 
hydrogen, and oxygen, all of which come from the air itse 
transformation is begun in tbe carbonic acid and water of 1 
reaching the growing plant under the influence of sunshine 
completed in the fermenting vat and the still under bf 
direction. Vigorous plant growth is a cooling process; 
energy is rendered latent or potential. It would even bep 
to calculate from the fuel value of any growch or crop th 
portion of the solar energy so stored up. Fermentation re& 
the energy stored more available, and distillation finally yie 
concentrated product. 
There ів much to be said for such a view. Of course "- 
era of absolute coal exhaustion is a distant one. It & 
dawn slowly, and when we are compelled to think ш 
seriously than we do at present, it will be well to medita 
on the relative permanence of an agricultural as contras 
with the ephemeral evanescence of a mining industry. 


tion by agri- 


Ir has always been one of the boag" 
of motoring enthusiasts that the brak g” 
with which their cars are equipped are c 
powerful that they can stop “ dead —a phrase which, iM 
the absence of irresistible force or an immovable obstruction 
must be construed as meaning in a very short distance. I 


Motor-’Buses in 
Trouble. 


- was with surprise, therefore, that we read the report of af 


case tried before a London magistrate last Friday, in which 
a motor- bus driver was charged with reckless driving 
and the defence set up was that / was: dangerous, to 


put оп the brakes quickly. The magistrate, Mr. Denman, & 


drew especial attention to this contradiction, remarking that 
it was important that the fact should be publicly known. 
A similar defence was put forward in another case also. 
The road was slippery, but that is quite a normal con- 
dition on many roads, and we object to being run down 
simply because the road ів not in a particular state. The public 
safety must be preserved under all conditions of road surface. 

On Saturday last a motor-’bus ran into a horsed tramcar 
in Whitechapel, and another knocked down a lamp-post 
and two guard posts in Whitehall; similar accidents are 
constantly being reported, and it would seem that the petrol 
motor-'bus, with its blue haze of oil vapour, its noise and 


vibration, is not merely noxious to the senses, but is also a 


danger to life and limb, and will in no long time be voted 
un unmitigated nuisance. 

Speaking of brakes reminds us of the accident on Hand- 
cross Hill, due to the failure of the brakes, and it is interest- 
ing to note that an ** Auto-Mixte" motor- bus went down 
the same hill without mechanical brakes at all, depending 
entirely upon the regenerative electric control. This isa 
valuable feature of the electric. vehicle, and if only the run- 
ing costs can be brought down to a reasonable figure, we may 
yet see the electric "bus, silent, odourless, and under perfect 
control, gliding about the streets, when the petrol bus has 
Bunk into oblivion. ` 
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THE VOLTAGE REGULATION OF THE 
CONTINUOUS-CURRENT DYNAMO. 


By Н. M. HOBART. 


Many methods of estimating the voltage regulation of 
alternating-current generators have been published, but I am 
not aware that any good method has yet been published 
permitting of quick approximate estimations of the regu- 
lation of continuous-current dynamos. The chief con- 
sideration relates to the influence of the brush position as 
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Fig. 1.— ANALYSIS OF SATURATION AMPERE-TURNS REQUIRED 
РОВ a 550-Kw. GENERATOR. 


affecting the magnitude of the armature interference. In 
1902* I published some articles in the ELECTRICAL REYIEW 
entitled Armature Interference and Brush Position.“ 
Experiments made on the lines of some of the suggestions 
contained in these articles have been made on various 
occasions, but generally under conditions precluding the pub- 
lication of the data obtained. Having recently had occasion 
to revert to the subject, it became evident that the accu- 
mulation of data representing the various attempts to evolve 
а satisfactory method of predetermining the regulation of 
continnous-current dynamos had finally paved the way to the 
end in view. | 

I have applied the method, which I propose їп this 
article to describe, to a variety of designs, and with 
invariably satisfactory results, and I 
propose on the present occasion to 
describe the method, chiefly by refer- 
ence to the 550-K w. continuous-current 
dynamo, which served as example 
in my 1902 ELECTRICAL REVIEW 
article, to which I have already alluded. 

It is customary and convenient 
to express the total armature inter- 
ference in terms of the armature 
&mpere-turns per pole, and to regard 
tbis interference as consisting of two 
components, the demagnetising and the 
distorting  ampere-turus. With the 
brushes in the mechanical neutral point, 
the demagnetising ampere-turns are 
equal to zero, and with the brushes 
displaced through half the polar pitch 
(i. e., to a position opposite the middle 
of the pole face), the demagnetising 
inflaence reaches a maximum. In the 
former position, the distorting tendency 
is at a maximum, and in the latter 
position it is equal to zero. 

The distorting effect is generally 
far leas in magnitude, chiefly owing 
to the high magnetic reluctance across which it acts. Like 
the demagnetising effect, it varies in magnitude with the 
bruah position. | 

I do not wish to claim any high degree of exactness for 
this method, but would only say that I find it a most useful 
guide in the predetermination of compound windings, and 
since it is approximately correct, it affords a means of study- 
ing the occurrences in a continuous-current dynamo without 
entailing an impracticable expenditure of time. 

е ELEcTRICAL Revirw, Vol. 50, pp. 329-331, February 28th; 
рр. 450-451, March 14th ; and pp. 455-457, March 21st, 1902. 
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Fic. 2.—CuRVES SHOWING FOR VARIOUS 
AMPERE-TURNS FOR AtR-GaP AND TEETH CONSTITUTE OF THE TOTAL SATURATION 
AMPERE-TURNS. . 


The Influence of the Demagnetising Ampere-Turns.—The 
direct magnetising or demagnetising influence of the 
armature is readily determined. With the brushes at the 
geometrical neutral point, the armature ampere-turns are 
neither magnetising nor demagnetising directly, and they 
affect the impressed field only as the result of cross 
magnetisation, or so-called “ distortion." With а forward 
brush lead, the armature ampere-turns of a dynamo demag- 
netise. With a backward brush lead, they magnetise. Let 
the number of commutator segments per pole be denoted by 
A. Let the number of segmenta forward or backward lead 
of the brushes be denoted by в. Let the rated full-load 
current of the dynamo be denoted by c. Let the number 
of conducting paths through the armature from positive to 
negative brushes be denoted by р. Let the number of 
armature-turns per segment be denoted by E. Then the 
total armature strength at rated full load, expressed in 
armature ampere-turns per pole-piece 
ACE 
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For a brush lead of в segments, the direct demagnetising 
armature ampere-turns per pole at rated full-load current 
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The influence of these demagnetising ampere-turns may be 
offset by a corresponding number of ampere-turns on the 
field spool. 

The Influence of the Distorting Ampere-Turns.—It is 
customary to consider that distortion may be limited by 
employing a “ stiff field,” by which is generally meant that 
a considerable magneto-motive force shall be employed to 
overcome the magnetic reluctance of the air-gap and teeth, 
which are components both of the circuit traversed by the 
impressed magnetic flux and by the distorting component of 
the magnetic flux due fo the armature magneto-motive force. 
Hence in methods for estimating the field excitation necessary 
to overcome the distorting ampere-turns, it is natural to 
employ a term proportional to the “ saturation ampere-turns 
for gap and teeth.” 
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MACHINES THE PERCENTAGE WHICH THE 


It so happens, however, that for all points of the satura- 
tion curve of a normally designed continuous-current 
generator, the “ saturation ampere-turns for overcoming tlie 
magnetié reluctance of the gap and teeth constitute a fairly 
constant percentage of the total saturation ampere-turns. Fig. 1 
demonstrates that this is the case for a 10-pole, 550-K W., 90- 
r.p.m., 550-volt generator analysed for this purpose. In 
order, however, to ascertain whether or not this is generally 
the case, a similar analysis was made for five other machines 
chosen at random. The results are compiled in Table I (p.256) 
and are plotted in fig. 2, and it is evident that for all these 
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excitation per field spool, requiring to be provided in order 
to overcome the influence of the distorting component of the 
armature interference. The total distortion ampere-turns 
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3 In estimating the ampere-turns required to overcome 
3 see аа armature distortion, it is evidently much more convenient 
К хо Zee ee to introduce a term expressing the total saturation ampere- 
Y ||] иш turns per field spool, which may be obtained directly from 
N — the no-load saturation curve (whether predetermined or 
J а Й 
34000 Е) as observed), than to go to the additional labour of decomposing 
N ГГ ES the saturation curve into its components or of estimating 
J зоо eae | mie separately the saturation ampere-turns for gap and teeth. 
3 NNI With these considerations in mind, the curves in fig. 3 have 
D MEN M NE been built up from experimental date, and will be found 
N H- H- -- very convenient for the purpose of estimating the additional 
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$00 YA A We are now in a position to apply these principles to the 
8 LAS d case of the 10-pole 550-Kw. design described in the ELEC- 
22 po gn 
т ШЕТ | TRICAL REVIEW article.* 
ST At the left-hand side in fig. 4, a saturation curve is plotted 
Saturation Ampere Turns for values up to 650 volts, and an additional curve for the 
Fig. 3.—Curves ror ESTIMATING THE FIELD Excitation RE- saturation ampere-turns required to overcome armature and 
QUIBED FOR OVERCOMING ARMATURE DISTORTION. brush c в drop with brushes short-circuited is shown at the 


right-hand side of the figure. 

In fig. 5 are given excitation regu- 
lation curves for various amperes oüt- 
put and terminal voltages. As ordi- 
nates are plotted the required excitations 
in ampere-turns per field spool, and 
as abscisse, the corresponding brush 
positions. 

An interesting feature of this diagram 
is that the excitation curves for 
different loads, at the lower voltages, 
meet at a certain brush position back- 
ward from the neutral point. 

This point corresponds to the brush 
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Field Ampere Turns per fêle Field Ampere Turns per Pla be self-regulating for constant voltage 
Curve for estimating the excitation required Curve for estimating the excitation required in virtue of armature interference at 
* to generate voltages up to 650 at no load. to overcome armature C R drop on short circuit. all loads at the particular voltage for 
Fia. 4.—SaTuRaTION CURVES FOR 10-PoLE, 550-kw., 550-Vort, 90-к.р.м. RAILWAY - which the curves are plotted. 
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Abscissae Denote Brush positions expressed in Number of Commutator Segments Displacement from the Maut imt 
+ denotes Brushes set Гогудтї — denotes Brushes Set Backward 


Fia. 5.— TRAMwAT GENERATOR, 10 PorES, 550 Kw., 550 VOLTS, 90 R.P.M. CHART OF CURVES SHOWING THE FIELD EXCITATION 
REQUIRED AT VARIOUS BnusH POSITIONS, AND FOR VARIOUS VOLTS AND AMPERES OUTPUT. 


designs the values for the **ampere-turns for gap and teeth” » ELkorRICAL Review, Vol. 50, pp. 329-931, February 
expressed as a percentage of the total saturation ampere-turns 28th; pp. 450-451, March 14th; and pp. 455-457, March 21st, 
per field spool are fairly constant quantities. 1902. 
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Fall lines show actual results obtained on test (from ELECTRICAL Review, March 21st, 
(8 segments brush lead in all 


Broken lines show predetermined curves by method described in this article 


). 


FIG. 9.—550-xw. Thamway GENERATOR. 
1902, p. 456). 
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It will be noticed for the higher voltage curves that the 
crossing of the various load lines does not occur at a single 
point, but that the curves for higher loads cross further back 
than the curves for lighter loads. This is due to working 


TABLE I.—FIELD AMPERE-TURNS. 


| 


Ai ER] gap, sin 


: | Mag- | Total 

kw. S Core. | Teeth. | Air Pubs net | Yoke. “rere ins Ep 

| Sue m. | е}, jtm. 
— — — ᷑ʒZ—]N—a—U—U cm E 
10| 50| 8 5 237 43 58 315 | 242 | 69:0 
10 | 100 20 14 472 67 160 | 733 486 | 660 
10 150 | 32| 188; 710 95 | 314; 1,289 | R48 660 
10 | 220 | 68 | 1,000 | 950 | 210 | 515 | 2,743 | 1,950 | 710 
50 50 30 8 306 60 102 507 315 | 620 
50 100 45 15 612 105 | 306 | 1,053 | 627 58˙0 
50 150 60 42 918 135 612 | 1,767 | 960 | 56:0 
50 200 75 510 | 1,224 | 210 | 950 | 2,969 | 1,734 | 58-0 
50 | 225 | 105 | 1,410 | 1,460 | 405 |1,260 | 4,640 | 2,870 | 61:8 
300 50 38 9 1,120 170 200 | 1,537 | 1,129 | 73:5 
300 | 100 38 21 | 2,240 272 | 400 | 2,971 | 2,261 | 760 
300 150 76 | 101 | 3,360 | 340 | 680 | 4,557 3,461 | 760 
300 | 205 | 142 | 2,500 | 4,770 770 11,360 | 9,542 | 7,270 | 76:5 
550 | 100 35 5 940 | 160 | 180 1.320 945 | 71:5 
550 | 200 | 63 15 1,870 276 330 | 2,554 1,885 ' 740 
550 300 88 25 2800 | 345 | 420 | 3,678 2,825 | 770 
550 | 400 | 105 50 | 3,760 | 415 | 510 | 4,840 | 3,810 | 79°0 
550 | 450 | 122 90 | 4,200 | 505 | 570 | 5,487 4,290 | 78°5 
550 | 500 140 250 | 4,700 , 690 | 660 | 6,440 | 4.950 | 77-0 
550 | 550 175 750 | 5,170 1,060 900 | 8,055 | 5,920 | 735 
750| 50| 17 9 | 1,084 | 120 | 120 | 1,350 | 1,093 | 81-0 
750 | 100 | 37 37 | 2,170 | 210 | 270 | 2,703 | 2,186 | 81°0 
750 | 150 41 41 | 3,250 | 270 | 480 | 4,086 | 3,295 81˙0 
750 | 200 | 66 66 | 4,320 | 450 | 780 | 5,976 | 4,680 | 78°5 
750 | 930 74 | 2,000 | 5,100 600 1,100 | 8,847 | 7,100 | 802 
750 | 100 | 25 15 1,190 | 160 87 | 1,477 | 1,205 | 817 
750 | 200 | 63 20 | 2390 | 280 | 174 | 2,927 | 2,410 | 824 
750 | 300 | 75 70 | 3,580 | 360 | 290 | 4,375 | 3,650 | 83:5 
750 | 400 | 100 400 | 4,780 | 480 | 435 | 6,195 | 5,180 : 83:7 
| 80 5 


750 | 500 | 175 | 2,000 | 6,100 |1100 | 580 110,555 | 8,100 


high up on the saturation curve, where the few extra volts 
necessary to offset the armature resistance drop at heavier 
loads, require a much greater increase in field ampere- 
turns. 

In fig. 6, p. 285,load saturation curves are plotted for this 
machine with the brushes in the neutral position, and 10 
segmenta in advance and behind that position respectively. 

A striking contrast is apparent between the quarter load 
and the double full load curves ; the excitation required for 
2,000 amperes load and 10 segmenta brush lead, being twice 
the excitation required for 250-amperes load at a similar 
brush position. 

In fig. 7 are given the corresponding curves of inherent 
regulation with excitation constant at the value required to 
generate the stated voltages at full load of 1,000 amperes. 

In fig. 8 are plotted curves showing the excitation 

required to maintain different voltages at different loads. 


TABLE I1II.—550-kw. Tramway GENERATOR. 


Number of poles ... T S m ijs 10 
Rated voltage Р ТА ed ve 5r 550 
Speed in r.p.m. i i 9 90 
Amperes output at rated load es "T . 1,000 
Number of face conductors .. us "T M 1,800 
Number of commutator segments Man, fus Rod 900 
Number of armature slots ... - 075 -— 300 
Size of slots, mm.  ... Ж TT 51 x 133 
Length of pole arc in em. ... ЕЕ ee 
Armature core diameter (external), em. jus 244 
(internal), em. a 180 
Gross length of core, m "s i pu 52 
Effective length of core, cm. T a idu 38 
Magnet core diameter, cm. Ji ЗЕ TN 47 
length, em. ET " is 46 
Radial depth of air-gap, mm. ji a 2 9:5 
Yoke external diameter, cm. Т? i a 400 
Yoke internal diameter, cm. з se bene 350 
Yoke cross-section „ sq. сш. ... . 1,930 
Material of cores and yoke .. 985 . Cast steel 


In fig. 9 are given sets of curves —' the agreement 
between curves predetermined by this method and curves 
plotted from test resulte, the latter having been reproduced 
from the 1902 ELECTRICAL REVIEW article. A brief 
summary of the necessary data of this 550-kw. dynamo is 
given in Table II. 

Much more complete data of this design will be found on 
рр. 205-214 of “ Electric Machine Design," but the writer 
wishes to take advantage of this occasion to point out that 


the method described in the present article should replace 
that set forth on pp. 161-164 of the above-mentioned 
treatise, since the latter method, while put forward with 
good intentions, has since been seen to involve erroneous 
deductions, and the curves of fig. 160 on p. 164 are radically 
unsound. 


CALCULATION OF STARTING APPARATUS 
FOR SINGLE-PHASE INDUCTION MOTORS. 


In the following pages will be suggested a simple graphical 
method for the predetermination of the starting torque, and 
for a rational calculation of the starting pbase and starting 
apparatus in the single-phase induction motor without 
commutator. 

The starting of this class of machine, when not self- 
starting, can be effected, as is well known, by means of 
resistances, choking coils, or condensers outside the motor. 

In this article will be considered the systems of external 
appliances involving the use of resistances and impedance 
coils, The main and starting phases are supposed to be 
wound at 90 electrical degrees in space and in different 
numbers of similarly shaped slots. 

Let us consider the polyphase wound rotor when standing 
still under the action of two 907-displaced fields having a 
certain phase relution. 

It can be easily seen that this polyphase rotor in all 
respects can be replaced by a two-phase wound rotor, each 
phase of which has the same winding distribution as one of 
the phases in the rotor, half the total number of turns, and 
the same coil axis as one of the stator phases. In other 
words, these two rotor phases can be considered as the 
secondaries of two independent transformers, the primaries 
of which are the two stator phases. 

We can apply the Heyland diagram to each of these two 
transformers if we know the leakage factors о, оь Ву 
neglecting, for simplicity’s sake, the iron and primary copper 
losses, we can trace the diagram of fig. 1, where we 
have E: = o, AN = V the applied voltage, А в = f., 
the magnetising current, or in another scale the result- 
ing flux cutting the primary conductors, A B! is the resulting 
flux in the secondary, a c the short circuit current, 4 F the 
primary current corresponding to a certain resistance in the 
secondary, B F the current iu the secondary given by 


CP 
и (1) 


Where у, is the primary leakage coefficient, »,, n, the con- 


ductors in the phase considered, and in the rotor, *, ka the 
form factors. | 

It will be of some use to note that if we trace the per- 
pendicular F z to А С, and we take the segment z F as 
representing the resistance of the rotor necessary to have the 
primary current A F, it will be easy to find the primary and 
secondary currents corresponding to a certain resistance Z M 
by tracing the straight line B м, which cuts the circle in 
the point Fi. The segments A F., B Е, represent the primary 
and secondary currents of the transformer, when the re- 
sistance of the secondary is 2 м. 

If the leakage factor for the other phase ів o, we can 
trace another similar diagram, and if we know the angle of 
phase difference between the voltages applied to the two 
phases, we are able to find all the phase relations of all the 
vectors representing the magnetic and electric elements of 
the two transformers. 

Now we have to consider the electro-magnetic actions 
between the currents of each secondary, and the secondary 
flux of the other transformer. By applying the general 
expression of the torque after little transformations, we arrive 


ab c = 96 x Io! . Iọ}} sin (9 where € is the torque in kg. 


metres; ro the total resistance of the rotor; rj, 11! the 


* If we call у), » the leakage coefficients or ratio between the 
flux produced by one member and the flox cut by the other, we 
have с = yy — 1. 
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secondary currents, and 8 the angle of phase difference 
between them or between the primary currents, as can be 
proved to be the same. х in revs. per minute is the speed 
of the machine. 

From that formula we can easily arrive at the following 
simple expression :— 

92 — 
c= e V P. P, sin f. (2) 


» 


Where P,, P, are in watts the powers absorbed by the two 
bases. 


As a check, we see that in the case of a two-phase motor 


being P, = P, = * where P is the power in watts absorbed 


at starting, and 8 = 90°, we have = M P, which is the 


well-known formula for the starting torque in a polyphase 
induction motor. 

In an ordinary motor, such as the one we have supposed, 
the leakages of the two phases are not equal, the two 
windings being distributed in different numbers of slots, but 
if we take them as equal we shall not commit any consider- 
able error. It will be easily seen that in this case if the 
same .voltage is applied to both phases 3 = 0, and in con- 
sequence с = о. To obtain this angle B of phase difference 
by using resistance or self-induction, we distinguish the case 
of motors with slip-ring rotors, in the windings of which 
resistances can be inserted, from the other case of short- 
circnited rotors. In the first case only the use of self- 
induction is advisable, while in the second case only re- 
sistance should be used. 

The use of self-induction and resistance at the same time 
in the primary windings, while complicating the starting 
apparatus, is generally useless, and sometimes detrimental 
for obtaining a good starting torque with a given absorbed 
current. This can be easily proved with the help of the 

mgrams which we are going to establish. 
otors with Slip Ring Rotors.—A choking coil is put in 
series with the auxiliary phase and the main is fed directly 
by the available voltage ; in the rotor circuits are inserted 
resistances. 

If we call u, n, the numbers of conductors in the main 
and auxiliary phase, and X, &, the form factors respectively, 
the ratio of the impedances of these phases is 


If we neglect the topper and iron losses of the choking 
coil, the voltage v, on its terminals will be at 90° to the 
current I, passing through it, and the auxiliary phase. This 
current makes a certain angle e with the voltage v, on the 
auxiliary phase terminals, the angle ф being the same as the 
angle between the available voltage v, and the current т, in 
the main phase. We sce then that the vectors representing 
the voltages v, v, make the angle 90 + e, while their 
vectorial sum is the vector v. 

With these few remarks the following construction can be 
easily understood. (Fig. 1.) | 

Take F R = 0 . A F, trace a circle Е R having its centre on 
the perpendicular F z, and passing through the points F k. 
This arc of circle F L R is the locus of all the currente (Е L) 
passing through the auxiliary phase, and the total currents 
(A L) absorbed from the supply main, for different values 
of the choking coil impedance. | 

The angle of phase difference 18 the angle L F R. 


The ratio 
and choking coil impedances. The voltages v, and v, are 


= FL LR 
given by v, — coy i 


11 represents the ratio of the auxiliary phase 


| 
l 


* If we do not neglect the copper loss in the primary and the 
iron loss the formula will still hold good, provided that we call 
Pi, Ps the powers wasted in the rotor considered as the secondary 
of the two stator phases, and § the angle of phase difference 
between the secondary currente. 

+ To arrive at this expression the actual M.M.F. curve has been 

*by its fundamental harmonic. — бее Arnold's “ Die 
Wechselstromtechnik," Vol. III. 


When the choking coil is cut out, evidently Е R is the 
current going through the auxiliary phase, A R the total 
absorbed current, 3 = O, C = o. 


By applying the general formula (2), we can arrive at 


1°92 
8. 7 11. 

WF (3) 
Where s is the scale of powers in the graphic, and T T! is a 
segment given by the diagram. 

We see at once that the best starting torque for a given 
resistance in the rotor (9 constant) is given when F L = L R, 
that is, when the choking coil and auxiliary phase impedances 
are equal. 


C = 


Еб. 1. 


We вее also that for a certain resistance of the rotor the 
maximum ratio between starting torque and current is given 
when A L is tangent to the circle F L R, or when the 
total absorbed current is given by 1, VI + 9. It is 
interesting to note that the maximum possible starting 

e- ds 1:92 у 
torque is given by с = ПРУГУ 
being the magnetising currents of the two phases. This 
maximum starting torque is obtained when the current in 
the main phase is equal to the mean value of magnetising 
and short-circuit currents, and the choking coil and auxiliary 
phase impedances are equal. 

In practice the problem is to proportion the starting 
phase, the choking-coil impedance and the resistance in the 
rotor in such a way as to get the maximum torque with a 
given current absorbed from the mains. 

To illustrate the method, let us take a practical case of a 
110-H.P. induction motor made by the G. E. C. at their works 
at Witton. The machine runs at 740 r.p.m., 400 volte, 50 
cycles. We have л, = 160, n, = 288, the main and the 
auxiliary phases being respectively distributed on two-thirds 
and one-third of the pole pitch. 

We have k, = 1°85, k, = 2°12, the form factor for the 
three-phase wound rotor is kọ = 2°12. 

We have also о = 045, i, = 36 amps. and a full-load 
torque of 106 kg. metres. 

The current at starting must be 270 amps., which is the 
full-load current. 

To see the influence of the number of conductors n, in the 
auxiliary phase, let us plot the curves (fig. 2) in function of 


V d E m А 


2 
q = (^а) „or, in other words, in function of т. 
Ne 


For each value of у the maximum torque can be obtained 
with a resistance in the rotor, for which the current in tbe 
main phase is the one given by the formula already seen 


2270 
17272 
diagram, we can find and plot the values of the torque, the 


k. v. A. absorbed by the choking coil T 


Having thus fixed the point F in the 


FL. 8, the 


power wasted in the starter L т! . к and the maximum 
current in one leg of the starter. 
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In regard to this last item, we notice that each phase of 
the polyphase rotor carries a current depending on its 
position with respect to the stator fields and their phase 
relation. It can be proved that the maximum current to be 
expected in one of the phases occurs when fj = 0, and is 
given by (Io)? + (1017), where 101, rj! are the currents 
given by (1). 

The rating of the starter must be done on the basis of 
this maximum current, and this fact constitutes a draw back 
of gtarters for single-phase motors, since not being balanced, 
they must be rated for more power than they waste. From 
the curves we see that the maximum torque obtainable with 
270 amps. is 60 kg. metres, and corresponds to g = 2 or 
п, = 96. 
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For increasing values of у the power wasted and the 
maximum current in the starter are decreasing, while the k. v. A. 
absorbed by the choking coil are increasing; the contrary 
happens if g decreases. In other words, by using more or 
less turns in the auxiliary phase we increase the size of the 
starter or the size of the choking coil. 

It will be generally advisable to calculate the turns in the 
auxiliary phase to get the maximum torque. Asa rule this 
number is about half of the number of turns in the main 
phase. 


PREMIER ACCUMULATOR TESTS. 


In our issue of April 6th last we gave a full account of the 
Premier accumulator, and of comparative tests to which it 
had been subjected, the results being very favourable to it. 
A complete series of testa has now been carried out at the 
National Physical Laboratory on this type of cell, and we 
have before us the report signed by Dr. R. T. Glazebrook, 
director of the Laboratory, which we reproduce below :— 


Report or Test ON ACCUMULATOR BY THE PREMIER 
ACCUMULATOR Co. 


Three cells, each of five plates, in glass boxes were ‘eeted in 
series: —(1) For capacity and efficiency at a nominal 10-hour rate, 
and for capacity at nominal 5, 3 and 1-hour rates. (See Table I 
and Curves 1, 2, 3 and 4.*) The charging rate during the tests 
was 21 amperes. 

* These curves are here omitted, as being of far less interest than 
those taken after heavy discharges and short-circuite, which are 
reproduoed in the adjoining column, 


- 


(2) The cells were given a number of very heavy discharges 
(Table II), the charging rate being 20 to 40 amperes. 
(3) Retested for capacity and efficiency at nominal 10-hour rate 


Fic. 5.—DiscHARGE aT 78 AMPERES. 


and for capacity at nominal 5, 3 and 1-hour rates (see Table ITI 
and Curves 6, 6, 7 and 5). The charging irate during these testa 
was 21 amperes as before. 

The discharge was in each case stopped when E, the voltage on 


Fic. 6.—DiscHARGE AT 36 AMPERES. 


open circuit, had fallen to 1:8 per cell, and the charge when E had 
reached 2:37 per cell, V, the voltage on closed circuit, being 2'8 per 
cell at the 2]-ampere charging rate. 

When making the efficiency tests the cells were in each ‘case sub- 
jected to a number of charges and discharges until they had 


imi E 


Fic. 7.—DISCHARGE AT 26 AMPERES. 


reached a steady state, the mean of the last three being shown in 


the curves. 
The specific gravity of the acid when the cells were fully charged 
was 1:205 to 1°210. М 
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Кто. 8.—CHARGE AT 21 AMPERES ; ` | E 
DISCHARGE AT 155 AMPERES. 


The teste extended in all lover a'period of four months, and it 
will be noted that asa result, of the abnormally heavy,discharges 
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the cells had an increased capacity of about 25 per cent., while the 
efficiency was slightly lower than at first. 
On examination at the conclusion of the tests, one positive plate 
in each cell was found to be slightly buckled, although not suffici- 
ently to cause a short-circuit. In all other respects the cells were 
quite normal in appearance. 

Dimensions of plates, one side of plate only :— 


Positive, 92 in. x 9j in. x 2 in. = 96:3 sq. in. per plate. 

Negative, 94 in. x 9f in. x 4 in. = 963 „ ii 

Total area, one side only of plate — 481:5 sq. in. 
Positives only = 192°6 „ 


TABLE I. 
Curve No. T ае К жы. ED 3. 4 
Rate of discharge, amperes .. . 155 26 36 78 
Capacity, ampere-hours per cell ... 178 142 122 79 
Ampere-bours per 100 sq. in. of plate 37 29:4 253 164 


" positives only .. 92 73:5 633 41 

Initial V per cell. 218 212 210 206 

Final V per cell 165 161 £153 134 

Mean V per cell 192 187 181 1:68 

Watt-hours per cell a . 342 265 220 133 

Watt-hours per 100 sq. in. of plate 71 55 455 276 
Т positives only ..177 1375 1145 69 


Rate of charge, amperes, 21.9 Ampere-hours per cell, 189. Initial 
V per cell, 2:02. Final V per cell, 27/8. Mean V per cell, 2:30. 
Watt-hours per cell, 435. 


Efficiency at 15:5 amperes discharge, and 21 amperes charge 


94 per cent. 


Ampere-hour ... 
79 per cent. 


Watt-hour 


TABLE II. 

When the cells were short-circuited, the initial current was 
1,600 amperes. At the end of three days, the cells were still giving 
2 amperes. The number and ampere rate of the discharge is as 
follows: 

9 times at 80 amperes 

9 „ 150 „ 

4 77 50 LJ 
Dead short-circuit for three days. 
Dead short-circuit for two days. 
Dead short-circuit for one day. 


TABLE IIl. 


Curve No. - Ss n WIS 7 6 5 
Rate of discharge, amperes ... ..-155 26 36 78 
Capacity ampere-hours per cell. 222 169 147 101 
Ampere-hours per 100 sq. in. of plate 46 35 305 21 
А positives onl ... 115 875 763 52:4 
Initial V percell ... ...  .. 218 212 210 207 
Final V per cell 7 - .. 165 1508 151 13 
Mean V per cell i det .. 1901 187 185 170 
Watt-hours per cell ... ps .. 420 316 272 172 
Watt-hours per 100 sq. in. of plate... 875 655 565 357 
- positives only .. 219 164 141 89 


Rate of charge, amperes, 21 ; ampere-hours per cell, 240; initial 
V per cell, 1°97; final V per cell, 2:80; mean V per cell, 2°26; 
watt-hours, 542. 

Efficiency at 15:5 amperes discharge and 21 amperes charge— 


92:5 per cent. 


Ampere-hour «.. 
ius 77:5 per cent. 


Watt-hour ... 
(Signed) К. T. GLAZEBROOK, Director. 


August 3rd, 1906. 


The foregoing results are noteworthy for several reasons. 
Not merely was the harsh treatment described in Table II 
survived, but the capacity of the cells was very materially 
increased thereby, albeit the efficiency fell a trifle. The 
short-circuiting was no figure of speech, for the initial current 
was no less than 1,600 amperes, and the duration of the 
longest short-circuit test three days (72 hours). Moreover, 
the cells were discharged at nearly ten times their normal 
(10-hour) rate on nine occasions, besides enduring many other 
severe discharges. To pass through such an ordeal, and to 
come up smiling at the finish asking for more, is a per- 
formance of no small merit. 

It is interesting to compare the results obtained at the 
laboratory with those put forward by the makers in the 
firet instance. Unfortunately, the tests quoted in our article 
above mentioned are not directly comparable with the pre- 


sent series, the cells being of a different size, and being dis- 


charged to different limiting voltages; but comparison may 
be made between the curves given in the company’s cata- 
logue and those obtained under Dr. Glazebrook’s control. 
The former, discharging at 15°5 amperes to a final voltage 
of 1-85 volte, shows a capacity of 192 ampere-hours, and 
the latter, under the same conditions, gives 198:7 ampere- 
hours. In both cases the cells had been subjected to 
short-circuita and other severe treatment. The following 


РА 


| tested in both cases :— 


examples may also be cited, the Premier type B cell being 


Nat. Phys. 

Catalogue. Lab. 

Capacity at 15:5 amperes—ampere-hours 155 193 
” 255 ” » 127:5 va 

97 26 7 97 XS 146:25 
» 32:5 n » 97:5 === 
57 36 ” n sa 121:4 
78 » ” і 79 
93 92:5 


Average efficiency, per cent y 


It would appear, therefore, that the company’s claims 
were well within the mark, while the ability of the cells to 


stand rough treatment is clearly shown. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


IMPROVEMENT IN GERMAN UNDERTAKINGS. 


THE Norddeutsche Seekabelwerke Gesellschaft (North German 
Marine Cable Works Co.), of Nordenham, which is a subsidiary of 
the Felten & Guilleaume Co., appears to be practically a private 
concern, as two shareholders represented the entire ordinary 
capital of £300,000 at the last meeting. The report then presented 
stated that the works were fully employed into the autumn of 1905, 
mainly on the construction of the second section of the Shanghai- 
Yap cable. In addition, the company completed the Constantza- 
Constantinople cable for the East European Telegraph Co. and the 
Balikpapan-Macassar cable for the Dutch-Indian Government, 
together with a quantity of stock cable for the latter Government, 
the German Government, and the German-Netherlands 1 
Co., and also a short river cable for the German Admiralty. 

the conclusion of manufacturing operations, which took place at 
the end of Scptember, it was necessary to discharge the larger 
portion of the workmen, while the remainder were employed on . 
preparatory and cleansing works until the close of the year. The 
financial results are as follows :— 


1905. 1904. 
Ordinary share capital £300,000 £300,000 
Net profits ig РР £199,600 £90,156 
Dividend, per cent js 15 8 


Tbe net profits were arrived at after having provided £52,933 
for depreciation as compared with £53,948 in 1904. "The report 
also referred to the operations of the cable steamers, and stated 
that the company made offers to various foreign companies and 
Governments during 1905, although these only led to the orders 
already mentioned for the Dutch Government. In German 
interests the company has worked out comprehensive cable plans, 
which the directors hope will be carried out in part in the near 
future. It was reported in June, 1906, that the company had 
received an order from the Turkish Post and Telegraph Adminis- 
tration for the supply and laying of a cable between Siel-el-Bahr 
and the island of Imbros. | 

The Felten & Guilleaume-Lahmeyer Works Co., which will be 
remembered as an amalgamation of the Karlswerk, of Mulheim, 
and the manufacturing works of the Lahmeyer Co., of Frankfort, 
has a paid-up capital of £2,600,000, which was wholly represented 
by eight sharcholders at the last meting. As the Lahmeyer 
dynamo works were only taken over by the amalgamated company 
on March 3156, the directors’ report for 1905 only deals with the 
acquired business for a period of nine months. The gross profits 
for 1905—that is, for twelve months in the case of the one, and 
nine months in that of the other undertaking - amounted to 
£602,646, as compared with £343,181. realised by the Karlswerk 
alone in 1904. After meeting general expenses, and writing otf 
£90,016 for depreciation, the accounts show net profits of £323,816 
for the combined enterprise as contrasted with £191,683 in the 
case of the Felten & Guilleaume Co. alone in 1904. "The latter then 
declared a dividend of 8 per cent., while the rate paid for 1905 is 
10 per cent. on a capital of £2,600,000, representing the amal- 
gamated works. The report, in referring to the Karlswerk, states 
that excepting for slight fluctuations, all departments were em- 
ployed to the limit of their capacity throughout the year, and in 
general the prices obtained corresponded to the rise in the cost of 
raw materials. A similar state of activity prevailed at the Frank- 
fort dynamo works, and large extensions are to be carried out 
there during 1906, but the sale prices last year were unsatisfactory, 
especially for plant for installations of small and medium sizes. 
The report also mentions that a further satisfactory development 
took place in the foreign organisation during the year. 

The Electricitits Gesellschaft vorm. W. Lahmeyer & Co. may be 
regarded ав а kind of trust, seeing that the manufacturing depart- 
ments were transferred to the Felten & Guilleaume-Lahmeyer 
Works Co. some time ago. At the recent meeting of the share- 
holders in the former company a dividend was declared at the rate 
of 7 per cent. for 1905, as compared with 5 per cent. in the previous 
The financial position is as follows :— 


year. 
1906. 1904. 

Share capital ... £1,000,000 £1,000,000 

Bonds, 44 per cent. 875,000 700,000 

"n 4 per cent. 92,000 93,000 

Net profits ih ds 80,150 63,627 
Dividend, per cent. ... e 7 6 
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It would appear from the amount of the company’s shareholding 
in the Felten & Guilleaume-Lahmeyer Co. and the dividend paid 
by the Jatter for 1905, that slightly over one half of the gross profits 
ofthe Lahmeyer Co. were derived from the combination in question. 
The balance emanates from the company's other investments and 
own electricity worke in different parts of Europe. The shares held 
in the combination comprise £750,000 fully paid and £100,000 in 
shares upon which 25 per cent. has been paid. 

The report of the Akkumulatoren Fabrik Gesellschaft, of Berlin, 
which was adopted at the recent general meeting, first refers to the 
increase in the share capital for the provision of funds to buy up 
competitors and take a larger interest in the Russian and English 
Tudor accumulator companies. During 1905 the electrical industry 
continued to develop in a favourable manner, and the net turnover of 
the company’s factories at Hagen and Berlin and at Hirschwang, 
near Vienna, made a considerable advance, notwitbstanding the 
continued underselling practised by rivals, The trading results are 
briefly as under :— 


1905. 1904. 
Ordinary share capital ... £400,000 £312,500 
Gross revenue ze D" 253,850 178,780 
Depreciation ... er aes 31,221 16,983 
Net profits pon at ips 59,950 47,020 
Dividend, per cent. TE 121 124 


The directors mentioned that the undertakings in which the com- 
pany is interested, are in course of favourable development, the 
Russian branch company not baving been influenced in any way by 
the late war. The premium reserve fund for battery maintenance, 
which is а fund for the insurance of consumers with a view to the 
limitation of the cost of maintenance, rose from £14,300 in 1904, to 
£126,700 in the past year. It was necessary at the beginning of 
1906, to increase prices owing to the advance in the quotations for 
raw materials, although the existence of long term contracts 
prevented the augmentation from being of general application for 
the time. 

The shareholders in the Mix & Genest Telephone and Tele- 
graph Works Co., of Berlin, approved the payment at the last 
meeting of a dividend at the rate of 8 per cent. on a share capital 
of £180,000, and of 4 per cent. on £70,000 new capital for 1905. 
According to the report presented on that occasion the volume of 
business transacted during the year again exhibited a considerable 
advance, although the results were prejudiced by the greater cost 
of raw materials, and the increase in wages. It was only possible 
at the end of the year to make a corresponding rise in prices, and 
this was accomplished by virtue of arrangements made with other 
firms in the trade, the effects of which will only be felt in the 
present year. The demand in the first few months of 1906 is stated 
to have further improved, and no apprehensions are entertained as 
to serious disadvantages arising from the operation of the new 
treaties of commerce. 

The Deutsche Kabelwerke Gesellschaft (German Cable Works 
Co.), of Rummelsburg, has increased its share capital from £100,000 
to £175,000 for the purchase of land adjoining the works for the 
purpose of extensions. In the course of the directors' last report, 
which refers to a period of seven months, it is mentioned that the 
sales were 50 per cent. greater than in the corresponding period, 
and that the English business had further increased. The accounts 
for that period show net profits of £12,917, as compared with 
£12,018 in the whole of the preceding year, and a dividend bas 
been declared at the rate of 7 per cent. per annum, as against 5 per 
cent. in the previous year. It appears tbat the company's invest- 
ments are booked at £13,137, which sum includes the interest 
held in the Union Cable Co., of London. 

The Accumulator and Electricity Works Co. (late W. A. Boese 
and Co.), of Berlin, which recently embarked upon a war of prices 
in the stationary battery irade, now has an ordinary share capital 
of £2,950, preference shares of £222,050, and 4,441 '' profit sbarcs.” 
This arrangement is due to alterations made in the capital whicb, in 
1902, totalled £225,000 in ordinary shares. It is stated in the 
directors’ report for 1905 that the turnover materially increased, 
although the net profits only amounted to £2,875, as compared with 
а loss of £2,474 in 1904. In these circumstances it has again not 
been possible to make any distribution on the share capital. The 
profit shares have, however, been paid 8s. per share. The company 
is also interested in certain lighting stations, and in the promoticn 
of electric lighting of railway trains. 


FRENCH AND OTHER FOREIGN WORKS. 


The Société d'Electro-Métallurgie de Dives, which is largely con- 
cerned with the production of copper, had a turnover of 8,800 tons 
in 1905, as compared with 8,000 tons in the preceding year. The 
accounts indicate net profits of £23,880 as compared with £26,260 
in 1904, and the entire sum, as in former years has been 
allocated to the reserve and depreciation funds. ‘The special 
reserve fund, the object of which is to keep the book value of the 
copper stocks at £55 per ton, advanced from £32,800 in 1904 to 
£72,000 last year in consequence of the increase in the price of 
copper. 

The A.E.G.-Union Electrique, of Brussels, which has just 
increased its share capital from £80,000 to £100,000 by the issue 
of 2,000 new 410 shares, has issued a report for the first year 
since the taking over of the undertaking of the Société Gécérale 
Belge d'Electricité. It relates to 1905 and shows, after writing off 
£2,300 for the purpose of depreciation, net profits amounting to 
£8,980. This sum has allowed of the payment of a dividend of 
138. 6d. per share on the ordinary shares and 5s. per share on the 
founder shares. During 1905 the company transacted good business 
and had considerably morc orders on hand at the end of the year 
than at the close of 1904. The central station at Ghent was com- 


pleted before the stipulated period. "The number of the com- 
peny's consumers at Brussels continued to grow and the erection 
of a new generating station was necessary. 

The Société Franco-Suisse pour l'Industrie Electrique, of 
Geneva, is an investment company which was formed in 1898, 
and has as ordinary share capital of £1,000,000 and obligations 
amounting to £400,000. It is stated in the directors' report for 
1905 that no special transactions were concluded during the year, 
which was devoted to the execution and completion of the under- 
takings in which the company is interested. Among these are 
mentioned the Grenoble and Rhone Hydraulic Power Companies, the 
West of Paris Electricity Co., the Havana Electric Railway Co., 
and a number of other electric lighting works and tramways, and 
electro chemical enterprises. After providing £12,000 for redemp- 
tion and depreciation, the accounts reveal net profits of £35,098, 
which sum has permitted of the payment of a dividend of 3 per 
cent. on the share capital, as compared with 2 per cent. in 1904. 

The Austrian Felten & Guilleaume Co., of Vienna, has a share 
capital of 7,000,000 kronen, the preponderating portion of which is 
held by the parent concern in Germany. During 1905 the sales, 
with the exception of lead-covered cables, were higher ali round, 
although prices remained unchanged and it was not poesible to 
utilise the plant to its full extent. The company was able to cover 
its requirements in metals at an appropriate period before the large 
advance in prices commenced in the past summer. The net profits 
rose from 1,169,143 kr. in 1904 to 1,167,729 kr. last year, and a 
dividend of 12 per cent. has been declared as against 10 per cent. 
in 1904. 

Among other Austrian companies may be mentioned Ganz & Co., 
who have declared a dividend st the rate of 110 kronen per ehare 
for 1905; the A.E.G. Union Electricity Co., 4 per cent, and the 
United Glow Lamp and Electricity Co., of Buda-Pesth, 8 per 
cent.; while the Siemens-Schuckert Works Co. has refrained from 
making any distribution for 1905. 


CORRESPONDENCE. 
Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 


lished unless we have the writer's name and address in our possession . 


The Comparative Value of Comparisons. 


My attention.has been called to an article in your issue of 
June 29th under the above heading, in which you deal 
with a table given in the paper read by me before the 
M.E.A. Convention. If you had read the article I wrote 
last year in the Elerfrician on this subject, you would have 
found that I had dealt with this comparison of coal con- 
sumptions in electricity works with marine practice rather 
more fully, and the only reason I reproduced the table in my 
paper of this year was to bring out the point that the 
difference is not due so much, if at all, to the difference in 
efficiency in the boilers, but to the difference in the steam 
consumption. І did not think it necessary to point out to a 
meeting of electrical engineers the difference in conditions, 
load factor, &c., as this question has been dealt with so 
often that I felt justified in assuming that every engineer at 
the mecting would be quite capable of understanding the 
difference in the conditions without any assistance from me. 

In stating that“ it is doubtful if any electricity works can 
compete in steam consumption with the best results obtained 
in ships” I meant, although possibly I did not explain 
myself clearly enough for you to understand, that che condi- 
tions prevailing prevented energy being generated as effici- 
ently in the every-day running of an electricity works as in 
test runs on board ship, апа I understand that this is also 
your opinion. 

The whole question of steam consumption in an elec- 
tricity works is a great deal more complicated than the 
question of the steam consumption of a single set, and 
superheating or improved vacuum will only help matters to 
the extent of, say, 10 or 20 per cent. 

Two years ago а table was given by Mr. К. 5. Downe in 
lis paper before the M.E.A. Convention, 1904, in which he 
gave the coal consumption at 31 electricity works. The 
lowest coal consumption recorded was 3:65 lb., and the 
highest 15:4 lb. per unit. The former figure was for a 
plant of 11,000 Kw. capacity, the latter for one of 3,000 Kw. 
In my table I gave the coal consumption of the Diamond ”’ 
us 4°7 Ib. per unit, the т.н.р. of the engines being 10,000 as 
compared with 7:1 lb. for Grimsby for a load of 211 xw. 
You will notice that there is a very much greater difference 
in the coal consumption in the first case, notwithstanding 
that the difference in the size of the installations is not 
nearly 80 great, 
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In Mr. Downe's table mentioned above, only four stations 
ned Jess than 5 Ib. The whole discussion on this paper 
turned on boiler house economies, and the point that I have 
tried to bring out is, that it is not nearly so much a question 
of boiler-house economy as economy in steam consumption. 

Perhaps jt was not intended that your article should be 
taken seriously, I was certainly very much amused with it, 
but it ів a pity that the writer was so pleased in discovering 
the small size of the Grimsby undertaking (clearly stated by 
me in the table) that he twice called it “mammoth,” once 
would have been more artistic ; and that he became personal, 
which, besides not being manners, is, I have always 
understood, only resorted to as a support for a weak argu- 
ment. 


W. A. Vignoles. 
Grimsby, August 13th, 1906. 


An Attempt at Corruption. 


I have read with some interest the particulars given in 
your Notes on the above in the issues of the 3rd and 10th 
inst. You end by saying that you hope that incident 
constitutes an exception. I fear that many others besides 
myself will be able to disabuse your mind on this point. I 
bare on several occasions had similar offers made to me, 
sometimes in writing, sometimes by word of mouth. The 
last occagion occurred as recently as July 25th, 1906, as you 
will see by the enclosed letters and copies of my replies, 
dated Jaly 24th, 25th, 26th and 27th. 

I know of one case where as much as 10 per cent. was 
offered on the contract price (amounting to about £3,000) 
for certain machinery and appliances. 

A. S. E.f Ackermann. 

London, S.W., Augus! 14th, 1906. 


The following are extracts from the correspondence in 
question: 

If vou could see your way to recommend our instruments or 
include them in specifications you may have in hand, we should be 
delighted to reserve you a consulting fee of two guineas on every 
order we book in consequence of your recommendation, the actual 
work, of course, being done by us. 


In reply to your letter of 28th inst., I regret that you are still 
under a misapprehension. І am in the habit of receiving my fees 
from my clients, and never accept commission from manufacturers 
or contractors, so that if you do not wish to prejudice me against 
your apparatus, I must ask you to apologise for the suggestion 
contained in your letter. 


We have to acknowledge receipt of your favour of yesterday's 
date, and are sorry if we should have put our proposal in such a 
way as to meet with your disapproval. We do not by any means 
wish to suggest that you should accept fees from us in cases where 
you receive these from your cliente. 

[We regret to say that this and other communications 
which we have received indicate that the canker of bribery 
and corruption is eating deeply into our commercial organi- 
sation. The fact that such offers are made even to firms 
and individuals of repute proves, if proof were needed, that 
they are not always refused ; and the upright suffer through 
the sins of the corrupt. A man cannot accept fees with 
both hands and remain an honest or respectable person.— 
Eps. E. R.] 


Municipal Muddling. 


I should like to draw the attention of your readers to an 
example of the unbusinesslike methods, which are now so 
common amongst those we elect to manage our affairs and 
to spend our money. 

Some time ago the Woolwich Borough Council advertised 
in the ELECTRICAL REVIEW for a Commercial Assistant for 
their Electrical Department. About 200 applications were 
received, and from these 11 candidates were selected and 
aaked to attend a meeting of the Electricity Committee at 
7 p.m. on July 12th. At this meeting the candidates were 
kept till 11 p.rn. and віх of them were “short listed“; 
they were then informed that the Establishment Committee 
had dissolved and would make the appointment at the next 
meeting, of which due notice would be given. 


The second meeting was called for 5 p.m. on July 26th, 
The candidates were kept waiting till 6.80 p.m., and then 
only three were interviewed, and the others were informed 
that they would be called to another meeting later on 
together with those already interviewed. 

To-day the following letter was received by these 
candidates from the Town Clerk :— 

* Referring to your application in answer to the adver- 
tisement of my Council for a Commercial Assistant in the 
Electricity Department, I bave to inform you that after 
further consideration of the matter, the Council have now 
decided to take no further action in regard to the advertise- 
ment issued by them, and you may now consider the same 
as having been cancelled." 

Of the six candidates short-listed, at least half had to 
come up from the provinces. To those attending both 
meetings travelling expenses were paid, and 10s. hotel 
expenses were incurred. Further, of the 11 original candi- 
dates, where present employers were quoted, these were 
written to for references. 

The net result of the whole business is as follows :—The 
ratepayers of Woolwich will have to find some £20 to £30 
on account of nothing, whilst probably eleven men in com- 
fortable situations, who were attracted by the glamour of a 
municipal appointment, have been unsettled and become 
objects of suspicion to their employers. 

With regard to the thoroughly unbusinesslike method of 
dealing with the candidates, comment under the circum- 
stances is superfluous; if the candidates had read their 
papers carefully they would have known what to expect, 
but the writing to candidates' employers in the premature 
and wholesale manner described, is nothing short of a scandal. 
A man who applies for a position generally assumes that his 
application will be treated in confidence, until such time as 
the confirming of his engagement merely depends on a 
formal reference to his employers. The action of the Com- 
mittce, who apparently do not know their own minds, is, to 
say the least, most reprehensible, and should serve as a 
warning to intending candidates for future appointments at 
Woolwich. 

Once Bitten, twice Shy. 


Tramway Accidents. 


The numerous accidents which have recently occurred, 
make those responsible for the safe working of their under- 
takings carefully consider every detail which could prevent an 
accident, or minimise the possibility of one. The following 
points have occurred to me as being worth consideration :— 

l. The operating of the rear brakes, whether hand or 
slipper, is in an emergency, usually left to the conductor, 
and it is a matter of the utmost importance that there should 
be an absolutely clear understanding between the motorman 
and.conductor as to the applying or removing of these brakes, 
and distinguishing between them. 

The conductor must act entirely under the motorman's 
instructions, if not he may do the very thing to nullify the 
motorman's attempt to stop the car. А car may be running 
away, the conductor applies the rear hand brake, and the 
motorman is relying on his electric brake. We thus have a 
combination which has been responsible for many an accident. 
Again, a conductor may have been signalled to apply one or 
both of the rear brakes, and the motorman may find it impera- 
tive that one be removed, owing to the wheels being locked 
from rear hand brake. Unless he has some clear means of 
signalling this removal, his electric brakes, both rheostatic 
and track, are valueless. 

To improve the signalling arrangements between motorman 
and conductor, I am fixing an additional foot pedal gong at 
each end of the car, the note being quite distinct from the 
ordinary service gong во that its use always calls for 
immediate attention. The applying and removal of either 
hand or slipper brake is signalled by means of different 
numbers of strokes on this gong. Any signalling between 
motorman and conductor by the ordinary gong cannot be 
made distinctive enough, and to depend upon any hand 
signalling with, perhaps, people standing up inside the car or 
windows obscured, cannot be considered a satisfactory 
method. 
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2. In many car designs a catch is provided for fastening 
the door at the motorman’s end, so that this is entirely 
under the control of the motorman. This arrangement 
appears to me to be quite unnecessary, and, in fact, a possible 
danger under certain conditions, as should a motorman be ill 
or require assistance in any way, it is impossible for the con- 
ductor or anyone else to get through the car to him without 
smashing the plate-glass windows, and the time so lost might 
be of the greatest consequence. To get over this difficulty 
I have drilled holes in the wood work so that one’s finger 
can be pushed through from the inside of the car, and the 
outside catch lifted. 

3. On routes where steep inclines have to be dealt with, 
it is not always customary to give the conductor means for 
working the rear sanders, or to make it a rule that no con- 
ductor shall leave the platform while on such inclines. One 
is aware how frequently the brake power is dependent upon 
the application of sand ; it should, therefore, be possible to 
apply this immediately in the event of the car running back- 
wards, or being driven backwards. Traffic requirements, 
such as attending to fares, will not always allow of the con- 
ductor remaining on the rear platform, and any short period 
of time lost in the application of rear sand in an emergency 
might have very serious consequences. 1 consider that in 
such cases the motorman should be provided with an addi- 
tional sand pedal for operating the rear sanders. It will be 
found that this can be very cheaply and readily carried out. 
It would be well if all makers designed the sand pedal so 
that it could be ready for quick application from the rear 
platform, and yet not be a source of danger to passengers 
using this platform. 

P. J. Pringle. 

Tramways and Electricity Departments, 


Burton-on-Trent. 
August 16th, 1906. 


A Curious Experiment. 


I have never seen an account of a similar experiment to 
the one I give below, and as it seems to me worthy of note 
I give you particulars. 

I took 20 No. 16 copper wires about 1 ft. long. One end 
I immersed in water, the other I heated to white heat with 
a large blow lamp. 

I took the р.р. between the ends with an ordinary Weston 
meter, and obtained no reading. 

I now placed the wire in a strong magnetic field, about 6 
in. of the wire being under the influence of magnetism. 

I again took the P.D. between the ends, and found it to be 
between 23 and 3 volts. 

I have no instruments or apparatus at my disposal suffi- 
ciently delicate to give reliable results, but I think the 
experiment worth repeating by those who have such. 

This experiment appears to me to be a variation of the 
old experiment, where а slight р.р. is obtained by heating 
the junction of metals under ordinary conditions, that is, 
in the earth's field. If an artificial field is employed the 
P.D. can be increased. . 

I observed, also, a momentary reverse P.D. when the metal 
was allowed to cool to a uniform temperature. 


G. Yaughan. 
August 12th, 1906. 


The Single-phase Induction Motor. 


Having been abroad for some time I have not been able 
to reply before to Mr. Fynn’s letter of July 20th. Не says 
he has found some difficulty in following my last letter, and, 
as a matter of fact, I must admit my lack of clearness to 
explain why his confutations do not answer quite to my 
arguments. I will try now to recapitulate in few words and 
develop what I have already said. 

Mr. Fynn wants to prove that in a single-phase induction 
motor without commutator the no-load current is equal to 
the magnetising current. To prove this he takes a two- 
phase wound motor running at synchronism in an alternat- 
ing field, and he assumes that as a result of this rotation there 
are two fluxes equal and at 90° in space and time. 
Although not quite satisfactory for one who wants to under- 


stand a new theory, still this assumption is quite correct, 
and I have nothing to say against it. | 

The point where I do not agree апу more with Mr. Fynn 
comes when from this fact taken as a cause he wants to go 
back and find the currents in the rotor winding. I main- 
tain that this way of tackling the problem is not rational, 
as the two 90? fluxes (or the resulting revolving flux) are 
the resulting phenomena determined by the currents in the 
armature, which in consequence cannot be found as an effect 
of the two 90? fluxes. 

As an indirect proof of the inexactness of this method of 
getting the problem, I said that it, would lead to conclusions 
which can hardly be accepted. In fact, either with the 
revolving flux theory, or with the simple trigonometrical 
formula I showed in my letter, one comes to the conclusion 
that there are no currents in the armature. Then my 
question, How has the motor flux been produced?” 
Mr. Fynn seems to have forgotten that I found the non- 
existence of currents in the armature without the help of the 
rotating flux theory, and instead of accusing his method of 
treating the problem as guilty of such an absurd result, he 
accuses once more the rotating flux theory, and he finds 
in my question, * How has the motor flux been pro- 
duced ? " a new reason to condemn it. 

Having faith in his plan of attack, and knowing he must 
find currents in the armature, Mr. Fynn repudiates all the 
other ways leading, to the non-existence of current, and 
builds up a new system of investigation in which he con- 
siders eight positions of the armature. Although un- 
necessarily long, this method, which only avoids the use of 
a differentiation, if applied without any omission, will 
naturally bring one to the same result—that is, the non- 
existence of currents in the armature. 

That Mr. Fynn neglected something when he applied 
his method of the eight positions is evident from the fact 
that, starting as he did, all he said for a single-phase he 
could have repeated for a two-phase motor, and find that at 
synchronism the armature of a two-phase motor carries 
currents. But let us consider one of the eight positions— 
for example, the first :— | 


Let us suppose with Mr. Fynn that in this position is 
M = 0, M, positive maximum. He finds that in с the current 
ів nil, and in р it is maximum. То this last conclusion ће 
arrives by saying: M also produces ER in D by rotation, 
when м = O, then ER = 0; but t lags 90° behind ER and 
reaches a maximum for ER = 0. Because Е R is opposite in 
phase to M, the maximum reached by u will be positive and 
M, = positive max. 

That is quite correct, but what about the transformer 
action of м, in D by which an Е.М.Е. ET = 0 will be induced, 
and a current which is a negative max. will annul the 
previous one ? 

In conclusion, I think that if one does not want to apply 
the method of Ferraris, the best and simplest method is the 
one very well known, which І have outlined in my last 
letter, where, I must say, I never mentioned, as Mr. Fynn 
believes, that the E.M.F.'s set up in the polyphase-wound 
rotor are of the same frequency as the supply. 

Referring now to my diagram of the single-phase motor 
with commutator and brushes short-circuited at 90 electrical 
degrees, I am disappointed to see that Mr. Fynn has nothing 
to say besides his assertion that a simple test will prove 
the power factor іо be not a maximum at standstill. | 


ꝗ—̃ —-—:' ͤʃ..— . — er rege re a A A е е е PSE eS SS EA LE EE GE ODE EEE DLE IDIOT 


Vol 89. No. 1,500, Асесвт 24, 1906.] 


ELECTRICAL REVIEW. 


298- 


~ ар 


I should be very pleased to see some tests proving this 
fact and the other regarding the equality of magnetising 
current and no-load current in a single-phase motor without 
commutator. 

Experimental facts of such a nature would be of great 
interest to me, as they are not in agreement with the theory 
I know and my personal observations. 


N. Pensabene Perez. 
Wolverhampton, August 14th, 1906. 


A.C. Connections. 

We are supplied with current by the local supply com- 
pany. They transmit it from their generating station at 
11,000 volta, and at their sub-station here transform it 
down to two voltages, viz., 440 and 2,200. 

On the 440 or low pressure side there is a bank of three 
transformers, each single-phase, but on the high-pressure 
side (2,200) they have only two connected as in fig. 1. 


BOGO VOLTS 
A 5 


Е 
2200 VOLTS 


Fia. 1. Fic. 2. 


I should like to know whether we receive three-phase 
current or three-wire two-phase. 

We also have on our 2,200-volt switchboard two static 
ground detectors, as shown in fig. 2. 

Is it possible that the supply, if two-phase, would affect 
them? "They have been deflected since their connection to 
the spots indicated by the arrows. 

Р Sydney W. Richards. 
Pontypridd, August 12th, 1906. 


[The supply company has a variety of systems in uge ; the 
11,000-volt supply is three-phase. Apparently only two of 
the three phases are in use in the case cited by our corres- 
pondent, but these do not constitute what is generally 
known as a two-phase supply, the phases being at 120° dis- 
placement instead of in quadrature. The deflection of the 
ground detectors indicates an earth on the middle wire.— 
Eps. E.R.] 


Radium. : 


The argument used to support the proposition that the 
galtes of radium, and the element itself, disintegrate—namely, 
that it gives off helium, would be more satisfactory if helium 
did not already exist in the surrounding atmosphere. Is it 
not just possible that radium sorts it out from this atmo- 
sphere? And absorption of gases generally means rise of 


temperature, But of the mechanism of absorption, and the 


sorting action accompanying it, we know practically nothing, 
not even excepting the case of our familiar friend charcoal. 
J. С. R. 

August 16th, 1906. 

[Our correspondent's suggestion is discounted by the fact 
that helium is given off, not absorbed ; if it were present in 
radium in the occluded form, it would be detected by the 
spectroscope. Moreover, it is given off by radium enclosed 
in sealed tubes ; if it is derived from the atmosphere, there- 
fore, it must be capable of passing through glass.— 
Eps. E.R.] : 


Purchase of the Thury Patents. 


Will one of your corrrspondents kindly give me the name 


of the English firm that has purchased M. Thury's patent 
high tension direct current inventiong ? 
| Central Power. 


н —.— . 


Industrial Power Supply from Municipal Stations. 


Owing to absence on holidays, I have only. just seen that 
Mr. Long, in a letter to your paper of August 10th with 
reference to an article of mine in an earlier issue, condemns 
my conclusions as erroneous, and credits me with an assump- 
tion which, in his opinion, entirely invalidates my argument. 

I would point out that [ have not stated, nor do I think 
implied, that extensions to a power station which has cost £70 
per Kw. would necessarily entail an expenditure of this amount. 

What I have implied is that extensions to an undertak- 
ing, already heavily capitalised, and probably put down 
without contemplation of large development, are likely to 
involve heavier charges than can be defrayed out of the 
slender revenue of 6d. per unit sold. 

In the few stations which are so fortunately situated as to 
be able to install extra plant by the mere replacement of old 
machinery by new, without alteration and extension to site, 
buildings, &c., I quite agree that the cost would be com- 
paratively small, although in these cases the unpaid-off 
capital on account of the discarded plant would in many 
instances become a charge on the revenue, sufficiently great 
to wipe out the small margin of profit for a few years. 

The last two paragraphs of Mr. Long's letter are, I think, 
exactly corroborative of my own statements in the article in 
question, " 


Е. Н. Corson. 
Over Haddon, August 18th, 1906. 


Wireless Telegraphy. 


In fulfilment of my promise in your issue of the 17th 
inst., Iam now able to supply the reference to the date of the 
first publication of a description of my copper disk galva- 
nometer for alternating currents, for which Prof. R. A. 
Fessenden asked in the ELECTRICAL Review of August 
10th. I find that a brief mention of it was made in the 
Electrician of March 25th, 1887, Vol. 18, p. 442, under a 
report of the Proceedings of the Physical Society of London, 
and a fuller description by ine appeared in the Electrician of 
May 6th, 1887, Vol. 18, p. 561. 

In this last account a diagram of the instrument is given, 
and an explanation of its action. This description antici- 
pates the issue of Prof. Elihu Thomson’s U.S.A. patent, 
No. 363,185, on May 17th, 1887, although it does not 
anticipate the filing of his application on January 26th, 1887. 

I may, however, say that (as stated in the Elecírician) I 
had the instrument in use and had shown it to friends 
before the beginning of 1887. Hence 1 think I am entitled 
to claim the independent discovery of the principle of the 
instrument, although perhaps not the priority from a purely 
patent point of view. 

At the time when I exhibited and described this instru- 
ment there had not been, as far as I am aware, any published 
account of the beautiful experiments of Prof. Elihu Thomson 
on electro-magnetic repulsion.  'These experiments were 
exhibited by me for the first time in England, in May, 1890, 
at the Society of Arts and at a Royal Society soirée, but my 
copper disk galvanometer was shown at a Royal Society 
soirée in May, 1887. Accordingly, although no questions 
of patent priority are involved (as my instrument was not 
patented), I trust that the evidence is sufficient to permit 
me to be granted the credit of having discovered independ- 
ently the orientation of a copper disk in an alternating 
magnetic field, and of having applied it to the construction 
of an instrument which has more recently been applied by 
Prof. Fessenden in wireless telegraphy. 

It may be noted that Prof. G. W. Pierce in his interesting 
researches on “ Resonance in Wireless Telegraph Circuite ” 
(Physwal Review, Vol. 19, p. 196, 1904 ; Vol. 20, p. 220, 
1905), also employed a disk of silver paper suspended by a 
quartz fibre with a coil of wire traversed by electrical oscil- 
lations ав а means of detecting electric waves, and kindly 
refers to me as the originator of this form of alternating 
current galvanometer. My object in writing these few lines 
is simply to answer Prof. Fessenden’s question, and not to 
claim for myself more than is now generally accorded in the 
matter of the discovery of electro-magnetic repulsion with 
which Prof. Elihu Thomson's name is always most rightly 
connected. 


J. A. Fleming. 
London, August 21st, 1906. 
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LEGAL. 


MANCHESTER TRAMWAY ACCIDENT. 


A Col. LIsION on July 23rd, between a Salford Corporation tramcar 
and a lurry belonging to James Hancock, a Manchester carrier, led 
to a claim by the Corporation for damages in the Manchester 
County Court last week. The Corporation alleged that, owing to 
the negligence of the lurry driver, the lurry, which was heavily 
laden with timber, collided with a Peel Green tramcar in Liverpool 
Road, with the result that the front and side windows of the car 
were broken, and other damage done. Passengers were stand- 
ing on the car, both inside and out. Evidence was given on 
the defendant’s behalf to the effect that the accident was due to 
the failure of the tramcar brakes to act. 

In giving judgment, his Honour, Judge Parry, said there was 
nothing to show that the overloading of the car rendered the brakes 
less effective, and he did not suppose that the Salford Corporation 
would overload their cars to the danger of their passengers, though 
it was obvious they cared nothing for their passengers’ comfort. 

Judgment for the Corporation for the amount claimed. 


4 


WiGAN Coan AND Iron Co., Lrp. 


IN the Chancery Division recently, a petition was heard in which 
the above company obtained sanction to an alteration in its 
memorandum and articles of association, enabling it, among other 
things, to supply electricity for domestic purposes. 


CHaRLES WEETMAN v. LEICESTER CORPORATION. 


In an action brought by Charles Weetman, cab proprietor, against 
the Leicester Corporation, in respect of damages sustained through 
a collision with one of the Corporation’s electric cars, the plaintiff 
was awarded £3 8s. 6d., the Judge being of opinion that the motor- 
man could have pulled up in time had he appreciated the position 
of affairs. | 


BUSINESS NOTES. 


The “Oldbury” Conduit Fittings,—Mxssns. THE 
OLDBURY STEEL Conpuits, LTD., of Birchfield Lane, Oldbury, are 
introducing a new departure in conduit wiring fittings by which 
they claim to avoid stripping of cable insulation, and to make the 
drawing-in of wires easier and safer. In the new fittings, roller 
bearings are used for the wires when negotiating bends. In an 
elbow one roller is used; in a “Т” piece, two, and in а cross-piece, 
four— one at each bend. Fig. 1 shows a cross-section of a roller 
elbow, while fig. 2 represents a sectional view of the complete 


elbow and roller. Fig. 3 illustrates the elbow as erected, but with 
the inside exposed to view. It will be observed that the only 
point on which the cable can rest in passing round the bend is on 
the Inner surface “A” of the roller, which begins to revolve 
immediately the cable moves over its surface, thus preventing 


rubbing action on the insulation. The fittings may be used as - 


inspection fittings if desired, and they obviate the necessity for 
using bulky normal bends. By the insertion of a rubber ring 
beneath the covering plate they can be made watertight ; it is 
claimed that fewer draw-in boxes need be used. 


Electrical Works in Russia.—It is shown in the 
report of the Russian Allgemeine Electricity Co. for 1905 that the 
financial operations connected with the taking over of the factory 
of the Union Co. in Riga, were carried out during the year. Asa 
consequence the share capital of the company, which formerly stood 
at £100,000, has been increased to £600,000, and 5 per cent. bonds 


amounting to £200,000 have also been issued. The works are booked 
at £258,000, and materials and semi-manufactures at £141,000, 
while the debtor account, which totalled £149,000 at the end of 
1904, has now risen to £455,000. The &ocounte for 1905 show net 
profits of £22,080, as compared with £4,945 in the preceding year, 
It was possible to pay 4} per cent. on the share capital of £100,000 
in 1904, but the profite for 1905 have been devoted to the purpose 
of depreciation and the balance carried forward to the present year, 


A New Frequency Indicator.— Тһе suggestion was 
made years ago by Prof. Ayrton that if a sort of steel “ mouth 
organ " were brought near the poles of an alternating current electro- 
magnet, only that reed would be set in vibration whose natural 
time of swing corresponded to the frequency of the alternating 
current. Some years later Dr. Kempf-Hartmann took up the 
subject again, and showed that the principle was capable of extreme 
accuracy, but he still adhered to the “ mouth-organ " idea of rows of 
reeds, which rendered the indications somewhat obscure. The 
accompanying figure shows the latest form of multi-reed frequency 
indicator, that of Messrs. Everett, EpGcUMBE & Co., Larp., in 
which the reeds are arranged in a cjrcle. In the illustration it will 
be noticed that the 50-cycle reed is in vibration, and this will give 
some idea of the clearness of the indications. With a change of 


Тнв EVERETT, EDGCUMBE FREQUENCY INDICATOR. 


frequency, the vibration passes evenly from one reed to the next, so 
that, from a short distance, the appearance is almost that of a 
pointer moving over a scale. Each reed, as a rule, corresponds to 
a difference of half a cycle, which enables the frequency to be 
accurately determined to within, say, one-fifth of a cycle. For special 
purposes, however, much smaller variations are possible, and the 
intervals at the working part of the scale can be made much smaller 
than at either end. The accuracy is quite independent of changes 
of voltage or wave form. In several instances these instruments 
have been adopted instead of tachometers, as being not only much 
more reliable, but also less expensive. Instead of being graduated 
in cycles per second, they are marked in revolutions per minute. 
Experience over prolonged periods has shown that, when properly 
designed, the reeds will maintain the same time of swing almost 
indefinitely, and within extremely close limits. The size of the 
instrument in its standard form is 8 in. across the base, and it is 
fitted in a cast-iron case finished in black and nickel or black and 
copper, as preferred. 


High Tension Cables.—Referring to the recent article 
in the ErEcTRICAL REvrEWw on the subject of high tension cables 
Messrs. THE LAND UND SEEKABELWERKE A.-G. write us as 
follows :—‘ At the Exhibition at Düsseldorf in 1902 we exhibited 
a three-phase cable for a working pressure of 50,000 volts, the copper 
conductor of which was insulated with three layers of india-rubber 
and some layers of impregnated fibre paper; the specific inductive 
capacity of the insulating material thus increasing from circum- 
ference to centre. The cable has also been successfully tested with 
a pressure of 135,000 volts without any damage to the insulation.” 


A Floating Exhibition,—The Floating Exhibition 


Syndicate, of 96, Victoria Street, S.W., bas chartered the mail 
steamer Cambroman from the Dominion Co., and is now fitting 
her out for the exhibition of all kinds of British produce. Space 
will be set aside for each exhibitor, and provision is being made 
for the accommodation of a commercial agent for each exhibit or 
group of exhibite. The steamer will probably start from London 
early in the autumn for a year's cruise round the principal parts 
of the Empire, China, Japan, South America, and other countries 
which are important as markets for British products, her first port 
of call being Montreal. Over 40 рогів will be visited altogether. 
The exhibition will be on view in London a week before the 
steamer sails. 


Annual Outing.—The annual outing of the INTER- 
NATIONAL ELECTRIO Co. took place on Saturday, the 11th inst. 
The party, numbering about 100, proceeded by train from Waterloo 
to Hampton Court. Thanks to the courtesy of the firm, а sub- 
stantial luncheon at a riverside hotel was provided, at which the 
manager, Mr. Hermann 


all that could be desired, a most enjoyable day was spent in the 


neighbourhood and on the river. 


penheimer, presided. The weather being 


"pm 
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Electrical Exhibition.—A Health, Electrica] and Gas 
Exhibition isto be held at Portamouth from November 5th to 27th, 


1906, under the ent of Mr. В. В. Barnett, to whom, or to 
the secretary, Mr. V. D'O. Noble, 76, Pearl Buildings, Commercial 
Road, Portsmouth, communications should be addressed. Awards 


and certificates of merit will be given, and protection for new inven- 
tions will be sought from the Board of Trade. 


Italy.—The following electrical concerns have been 
incorporated :—Societa Elettrica Liguria Accidentale, Savona, 
capital 600,000 lire, to be raised to 2,000,000 lire, for production 
апа distribution of electrical energy. Società Elettrica della Gera 
d'Adda, Milan, 250,000 lire, for the distribution of electricity in 
Romano, Lombardy. Società Italiana per l'Utilizzazione delle 
Forze Idrauliche, Milan, capital 80,000 lire, increasable to 
300,000 lire, for the unification, purchase, or sale of hydro-electric 
schemes. Società Elettrica ed Elettrochimica del Caffaro, Milan, 
capital 4,000,000 lire, for the exploitation of the water power of 
the Caffaro Falls, and the manufacture of caustic soda and other 
electrolytic products. Società Italiana per Accumulatori Elettrici, 
Milan, capital 500,000 lire, raiseable successively to 1,500,000 and 
3,000,000 lire, for the manufacture of electric accumulators of all 
systems and kindred articles; and the Co-operativa Telefonica 
Montagnese, Montagnana (Este), unlimited capital in 50 lire shares, 
duration 25 years, for the establishment and working of telephone 
systems in Montagnana and neighbouring districts. 


Trade Announcements.—On account of the annual 
district holidays the works and offices of Mxssns. FERRANTI, LTD., 
will be closed from this evening, August 24th, to Monday 
morníng. September 3rd. 

Mr. WiLLIM J. BALDWIN, SENR., consulting mechanical engineer, 
announoes that he has removed his engineering offices to the fourth 
floor of the World Building, Park Row, New York City, U.S. A. 

THE ACCUMULATOREN UND ELÉCTRICITATSWERER GESELLSCHAFT 
(W. A. Hoese & Co.), Berlin, is making arrangements to take up the 
manufacture of motor-cars. 

The telephone number of Mr. Henry M. SavmEBs, 39, Victoria 
Street, Westminster, S. W., is Victoria, 1,063." 


Book Notices.— The Marine Steam Turbine. By J. W. 
Sothern. London: Whittaker & Co. Price 28. 6d. net.—Compared 
with numerous works on the steam turbine which have passed 
through our hands during the past few years, this work stands in a 
category of ita own. It makes no appeal to the designer as a 
mathematician, and presente the theory of the steam turbine in the 
form most likely to be of use to the marine engineer seeking a 
higher ticket from the Board of Trade. In other words, it 
belongs to the class of text-books popularly known as “ practical.” 
Among such it is entirely commendable, dealing as it does with the 
construction and operation of marine turbines, and the functions 
served by the various refinements introduced during manufacture. 
The book also has ite value for the central station engineer, and 
chief engineers with turbines in their works might do far worse 
things than to insist that each shift engineer and mechanic on their 
staff should read this book. Exceedingly strong on the practical 
side of turbine construction, it is also strong on the practical side 
of turbine operation, and gives valuable hints to those engaged in 
overhauling. The illustrations are lucid, and several of the 
aap гар» of turbines for various vessels highly commendable. 

“The Classification of Alternate Current Motors.” By V. A. Fynn. 
London: The Electrician Printing and Publishing Co., Ltd. 3s. 
net. 

“Steam Turbines, with an Appendix on Gas Turbines and the 
Future of Heat Engines.” Ву Dr. A. Stodola. Second Edition of 
the Authorised Translation from the Second German Edition, with 
Mathematical Supplement and Aid, by Dr. L. C. Loewenstein. 
London: A. Constable & Co. New York: D. Van Nostrand Co. 
21s. net. ` 

“Fowler's Architect's and Builder's Handbook." Manchester: 
Scientific Publishing Co. 2s. 6d. net and 3s. 6d. net (leather). 

“Elementary Manual of Applied Mechanics.” By Andrew 
Jamieson. Seventh Edition. London: Chas. Griffin & Co., Ltd. 
За. 6d. 

“ Some Founders of the Chemical Industry." By J. Fenwick Allen. 
London: Sherratt & Hughes. 

“Calendar of the Glasgow and West of Scotland Technical 
College for the Session 1906-7." Glasgow: The Secretary of the 
Coll 
ч Polyphase Currents.” By Alfred Still. London: Whittaker and 
Co. бв. net. 

“Report of the Proceedings at the Annual Meeting of the 
Industrial Freedom League held on July 12th, 1906.” London: 
The League, 124, Palace Chambers, S.W. 

“ on Errors in Workmanship;” No. 25 of the Engineering 
Standards Committee. “ Report on British Standard Systems for 
Limit Gauges (Running Fits); No. 27 of the Engineering 

Committee. London: Crosby Lockwood & Son, or the 
Committee. Price 10s. 6d. net and 2s. 6d. net, respectively. 


Catalogues and Lists.—Messrs. W. T. GLOVER AND 
Co., Lrp., Trafford Park, Manchester.—Leaflets giving details of 
standard cable end connectors and dividing boxes for various classes 
of cable and various conditions of use. 

Mxssns. HANDLEY & SHANKS, 40, Great Charles Street, Birming- 
bam.—Leaflet giving particulars and prices of tantalum lamps, 

e shades and adapters. | 

The GENERAL Evecrric Co., LTD. 71, Queen Victoria Street, 

A.C.—Leaflet No. 67, giving prices and particulars of Union steel 


conduit, watertight draw-in and junction boxes, the Adaptor 
tumbler switches, cut-out volt and ampere motors and 
the prices of many of which have been reduced. 

Also booklet No. O 1,114, dealing with motor-car and erin bi 
lighting, and showing many types of fittings for head and side 
lights and interior lighting, omnibus and tramcar fittings, accu- 
mulators, direction indicators, and a variety of small accessories. 
All the fittings and lanterns are designed for use with the high- 
efficiency “ Osmi” lamps. 

The Sun ELECTRICAL Co., LTD., 118 & 120, Charing Cross Road, 
W.C.—Leaflet relating to the Sun ''Thermo-Blink" motorless 
flasher—a simple thermal device by means of which illuminated 
signs are flashed automatically and regularly without attention, 
bringing these signs within the means of the small shopkecper. 
Box lanterns for use with the flasher are also supplied. 

Messrs. GRIFFITHS Bros. & Co., Macks Road, Bermondsey, 
London.—Leaflet concerning “ Anti-sulphuric” enamel for pro- 
tecting metal, wood, &c., against sulphuric and other acids and 
corrosive fumes. 

Messrs. Davies Bros. & Co., Lrp., Crown Works, Wolver- 
hampton.—Illustrated pamphlet describing iron roofs and build- 
ings, constructional ironwork, galvanised corrugated sheete, fences, 
tanks, &c. 

Messrs. R. Н. LoxdBOTHAUM & Co., Lro., Ings Foundry, Wake- 
fleld.—Leaflets describing electric haulage gear, hydraulic presses, 
&c.; also a number of second-hand steam alternators, engines of 
various types and sizes, winding and hauling engines, air com- 
pressors, locomotives, pumps and electric plant for sale. 

Мевввэ. BaccHan & Co., London Street, Reading.—A well 
illustrated brochure showing examples of installations of dynamos, 
motors, batteries, electric lighting, bells, telephones, &c. 

Messrs. CuTrING Bros., LTD., Park Works, Stamford.—16 pp. 
pamphlet, giving specification and tabulated details and prices of 
their motors and dynamos, Dimensional particulars also appear, 
and the half-tone illustrations include a view in the firm's works. 

Messrs. JOHNSON & PHILLIPS, Lrp., Charlton.—Small booklet 
describing and well illustrating electric cable-making machinery as 
manufactured by them. These include sheathing, paper lapping, 
and stranding machines, drying and impregnating pans, lead cable 
covering press, rubber covering and mechanical rubber-sheeting 
machines, &.; а list of cable gear equipments recently supplied is 
given. 

Mr. G. FELDT, 50 and 61, Fore Street, London, E.C.—Leafiets 
describing the qualities and uses of Tinol,“ the patent soldering 
paste described in our last issue, with prices, &c. 

Messrs. TURNER & BURGER, Audrey House, Ely Place, E.C.— 
Illustrated price-list of electrical accessories and fittings, including 
lamp-holders, switches, wall plugs, cut-outs, pendants, reflectors, 
bell pushes &c., in great variety. 


Bankruptey Proceedings. — The public examination 
was held on Tuesday before Mr. Registrar Linklater at the London 
Bankruptcy Court of FREDERICK WILLIAM ATTERBURY, electrical 
engineer, 89, Clarendon Road, Kensington. The statement of 
affairs showed liabilities £454 13s. 3d., and assets £5 11s. 6d. Ques- 
tioned by Mr. E. L. Hough, Senior Official Receiver, the debtor 
stated that he, in or about 1895, with a small amount of capital, 
commenced business as an electrical engineer, with an office at 22, 
Finsbury Market. Since February, 1905, he had not had any 
business premises, and had only executed jobbing work. Witness 
attributed his failure to liability for interest on loans raised on 
property which he purchased and mortgaged as the nominee of 
another person, and to losses in trading, principally under a 
contract för the installation of electric light entered into in 1899, 
when he was carrying on business at 5, Wilson Street, E.C. The 
examination was concluded. 

ЈоѕеРН T. FrBBANK, Lrp., Contractors. The first statutory 
meetings of creditors and shareholders were held on the 16th inst. 
The company bad been engaged on, among others, several large 
railway contracts, including the construction of the Park Royal 
generating station for the Great Western Railway Co. The estimated 
assets were £61,857 ; upsecured liabilities were stated at £14,756; 
the debenture holders claimed £120,000, and the total deficiency to 
the creditors was estimated at £81,738. "The liquidation is in the 
hands of the Official Receiver. 

LAZARUS BLUMENTHAL, Electrical Merchant, 78, Queen Victoria 
Street, E.C.—The receiving order in this case was made upon the 
petition of Messrs. Krupka & Jacoby, of Watling Street. At the first 
meeting of creditors a statement of affairs was lodged, showing 
liabilities £2,477 4s. 2d., and assets nil. The debtor stated that he 
came to England from Germany in March, 1896, with an invention 
for an improved telephonic apparatus, and possessing between £500 
and £1,000 of his own. In July, 1897, he registered a limited 
syndicate, which acquired from him the licence to work the patents, 
the sale consideration being £15,000 in fully-paid shares. The 
debtor was appointed managing director of the syndicate, but it 
became moribund in 1902. He attributed his failure to losses in 
connection with the invention, and want of capital. No proposal 
was submitted, and the Official Receiver said that the matter would 
remain in his hands to be dealt with in bankruptcy.— City Press. 

Mr. JoHN FELL, engineer and contractor, late of Leamington, 
and now carrying on business at Victoria Street, Westminster.— 
At the London Bankruptcy Court, on the 21st inst., an adjourned 
examination was held; debtor applied to pass his examination 
upon accounts showing unsecured debts £3,932, and assete £2,914. 
Since 1896 he had acted as engineer and valuer for the construction 
of various tramways, &c., including the Gloucester Light Railwaye, 
Mansfield and District Light Railways, Weston, Clevedon and 
Portishead Light Railway, Barrow-in-Furness Tramway, Notting- 
bam and Derby Tramways, and the Potteries District Tramway, 
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He attributes his insolvency to pressure by creditors, and to losses 
on a contract for the construction of a tramway in Staffordshire 
several years ago, on the projected construction of a bridge across 
the Tyne at South Shields, and on other abortive schemes. Debtor 
had submitted a scheme to the creditors for the payment of 7s. 6d. 
in the pound on the debts, he to vest his estate in a trustee and to 
pay to him one-half of his net earnings or income for the period of 
TAR The scheme was accepted, and the examination 
close 


Liquidations, Dissolutions, «е. — N.S. ELECTRIC 
SroraGe Co., Lrp.—Notice is given in the London Gazette of 


August 17th, that at extraordinary general meetings of the. 


above company on July 26th and August 13th, it was resolved 
and confirmed that the company be wound up voluntarily, 
and that Mr. G. Pepper, of Pier Chambers, Chatham, be appointed 
liauidator. 

Poor Ax D Districr ELECTRICO Traction Co., Lro. (in liquida- 
tion).—Notice is given in the London Gazette that an extraordinary 
general meeting of the above company will be held at Donington 
House, Norfolk Street, W.C., on September 19th, when the 
liquidators will present a report of the manner in which the 
winding-up has been conducted. 

ELECTRICAL CORPORATION, Ltp.—The petition of O. C. Hawkes, 
Ltd., for compulsory liquidation, was allowed to stand till next 
sittings, the corporation having passed a resolution for voluntary 
winding up. Mr. Е. Wilding, Dashwood House, New Broad Street, 
has been appointed the liquidator. 

INTERNATIONAL ELECTRIC TRACTION AND POWER SYNDICATE, 
Lrp.—The creditors of this company, which is being voluntarily 
wound up, are required to send in their claims to John Morris, 33, 
Brazennose Street, Manchester, before Beptember 13th. 


Prices Advance.—Austro-Hungarian electrical firms 
have decided to increase the advance of 10 per cent. on list prices 
of electrical goods current since January lst, to 15 per cent. The 
cause is the steady increase in the price of all raw materials. 
German and Swiss firms have made similar increases since May. 


LIGHTING and POWER NOTES. 


Ashton-in-Makerfield.—The U.D.C. has applied to the 


B. of T. for another year’s extension of the E.L. order. 


Australia.—Tamworta, N.S.W.—A scheme for supplying 
electricity for private lighting was submitted by the borough elec- 
trician recently, and agreed upon by the Council. The scheme 
provides for the installation of two dynamos and a small storage 
battery. The charges for energy will be 6d. per unit for lighting 
and 4d. for power. The Council will do the interior wiring for 
house-owners, on quarterly instalments extending over a period of 
five years. "There will be an initial expenditure of £4,000 on 
the plant, and £1,000 on interior wiring. 

MELBOURNE.—To meet the growing demands for energy, the 
Electric Supply Committee of the C.C. has recommended the 
expenditure, immediately, of £105,000. The value of the machinery 
to be scrapped amounts to £79,550, which it is proposed to 
sell for £15,000. On the conversion fof the outside plant for 
public and private supply, it is proposed to spend £42,710; for 
the conversion of the street-lighting plant at the station, including 
the alternating-current private supply plant, £15,530; alterations 
to engine-room buildings, £1,455; extensions of boiler-house plant, 
£6,900; other building improvements, £17,175; contingencies, 
£2,000; and direct-current supply, £19,800. Private supply in the 
central portion of the city has been changed to the p.c. system, 
supplied by underground mains, and the public lighting in the 
eame area is to be changed to the same system. On the completion 
of the latter the whole of the electric supply within the under- 
ground mains area will be generated from the one plant. For public 
lighting 545 arcs and 870 incandescent lamps are to be provided. 
Provision is made for installing new 500-Kw., 750-Kw. and 150-kw. 
generators, with steam turbines. Four old boilers are to be 
replaced by two new boilers, with an overhead coal bunker of 
2,200 tons capacity. For the direct-current supply a new 750-Kw. 
generator is proposed.— Australian Mining Standard. 


Barrow-in-Furness.—The income of the Corporation 
electricity undertaking from lighting during the past year’s 
working was £13,311, and from energy supplied for traction pur- 
poses, £2,515. The working expenditure was £6,532. The number 
of lamps connected amounted to 56,493, and the number of units 
sold was 917,925, an increase of 80,471 over the previous year. 
The net profit for the year was £840, against £1,199 in 1905. This 
reduction is accounted for by one of the largest consumers instal- 
ling a private plant. An extension to the works is almost com- 
pleted, and new plant of 500 kw. capacity is to be installed. 


Bideford.—The Т.С. has deferred consideration of 
notices received from Messrs. Foote & Milne, Ltd., the Mutual 
Electricity Supply Co., and Messrs. Crompton & Co., of intention 
to obtain a prov. order for E.L. in the district. The Council has 
received repeated notifications of a similar character, and has 
invariably replied that “it hoped to apply for an order 
itself.” 


^ Cambrian Collieries.— The Cambrian Collieries, Ltd., 
have issued a circular to their shareholders dealing with the present 
position of their property, and it is stated that it has been decided 
to work the whole of the engines above and below the ground, with 
the exception of the winding and fan engines, by electric power, 
A contract has been entered into with Messrs. Siemens Bros. for 
the requisite plant, and it is hoped that the installation will be 
completed early in 1907. 


Canada,—Toronto.—A conference was held on the 8th 
inst. between the civic authorities and the Hydro-Electric Com- 
mission of Ontario, regarding the amount of electric energy to be 
taken by the city from the Commission. Some time ago the Com- 
mission asked the City Council to give some approximate ides. 
The Mayor, basing his report on the investigations of the city 
engineer, mentioned that 30,000 н.р. would suffice fora start. This 
estimate is below that prepared by the Hydro-Electric Commission 
in its report, in which it is computed that Toronto would take about 
55,000 н.р. 

Orrawa.—Representatives of the City Council and the Ottawa 
Electric Co. helda conference on the 8th inst. to endeavour to come to 
some understanding in regard to the operation of the electric plant 
taken over by the city fromthe Consumers Co. Two propositions were 
made by the Ottawa Electric Co.: (1) was that it should be allowed 
to run the plant until such time as a dividend of 6 per cent. is 
earned ; and (2) that the company should assume charge of the Cor- 
poration’s plant and drop all litigation which has been instituted or 


is contemplated against the city. The mayor has promised to give © 


the second offer consideration. 


Carnarvon.—The T.C. has decided to promote a private 
Bill in order to legalise the agreement with the National Eleetric 
Construction Co. for the establishment of an electzicity supply. 
This is in consequence of the recent decision in the case of Sudbury 
T.C. v. The Empire E.L. Co. 


China.—The British Consul at Ningpo reports that a 
project is on foot for the installation of electric light there. 
At present it is doubtful whether a concession will be obtained by 
& British firm, or whether the work will be undertaken by the 
Japanese, who are interested in в new cotton mill. 


Continental Notes.—lTrALY.—A Commission (says 
P Industrie Electrique) nominated by the Italian Government has 
just estimated the total available water-power at 3,750,000 н.р. 
There are in the 58 Italian provinces 24,486 waterfalls, which have 
together в mean power of 2,000,000 н.р.; of this amount 38 per 
cent. i8 situated in the north, 26 per cent. in the centre, and 30 per 
cent. in the south, the small remainder occurring mainly in Sicily. 
In addition to these existing falls, the great rivers can furnish 
575,000 H.P., of which 130,000 is already taken up; the Tiber alone 
can supply 375,000 u.p., and already gives 75,000 н.р. The 
annual cost of imported coal is at present 150,000,000 fr. 

The authorities of the Modena province have granted a con- 
cession fora plant to be put down on the River Mariono, at 
Vignola, for electrical power purposes. 

TuRKEY.—A French company has received a concession for the 
installation of electric light and the construction of àn electric 
tramway at Philippopolis. 

GERMANY. That lack of British industrial statistics, ta. which 
Parliamentary attention was recently drawn, is especially felt in 
comparison with the ampledata published by certain foreign Gaxern - 
ment and municipal departments. The details of the develop- 
ment of the electrical industry in Berlin just published are, for 
example, especially ample. The total consuniption of electrical 
energy there is:—Lighting, 42,841 кз, and power, 52,644 
Kw. There are consumers to the number of 14,701; and the 
motors supplied total 15,403, or the equivalent of 55,666 н.р. 
The glow and Nernst lamps in use number 619,625, and arc 
lamps 26,612, of which only 615 are allotted to public 
lighting. On June 30th, 1905, there were 12,549 motors con- 
nected, equal to 39,921 н.р., allocated to the driving of the following 
appliances:— Ventilating fans, to the number of 1,868, of a capacity 
of 601 E. .; presses, 1,730, 5,005 H..; metal-working machinery, 
1,775, 7,351 K. P.; lifts, 1,698, 9,704 н.р. ; wood working machinery, 
1,241, 4,751 H.P.; slaughterers' and butchers’ machinery, 678, 
2,994 н.р.; sharpening and polishing machines, 376, 1,390 н.р.; 
paper factories plant, 369, 1,149 H.P. ; pumps, 252, 906 H..; sewing 
machines, 222, 209 H..; cloth-cutting machines, 194, 140 H. p.; 
washing machines, 230, 672 H.P.; spinning machinery, 96, 274 H.P.; 
leather dressing, 111, 417 H.P.; galvano-plastic appliances, 75, 
239 н.р.; dynamo driving, 76, 809 н.р.; coffee-grinding.and roast- 
ing machines, 78, 153 f. p.; and sundry, 1,473, 3,565 n.P.— Revue des 
Eclairages. 

The extent to which water-power is made use of in Germany to 
generate electricity is shown by the fact that of a total of 1,175 
electrical works of a total capacity of 517,494 xw., 475 make whole 
or partial use of water-power. In detail, 125 works of a capacity 
of 15,582 Kw. employ water-power alone; 219 of 61,692 Kw., water 
(and steam as reserve); and 18 of 1,572 Kw., water and gas; the rest 
ar2 of small size. 

The Lech Electrical Works Co., which supplies Augsburg with 
electric light, bas been authorised to extend its establishment by 
the erection of a hydro- electric power station below its existing 
works, which will represent an addition of 3,600 #.P. to its present 
capacity. | 
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Sparv.—The Société des Forces Motrices du Sud-Est de la France 
has made av offer to the Mayor of Barcelona to supply motive power 
from waterfalls in the reighbourhood of Puycerda, in territory 
belonging to France and Spain. The price of this energy delivered 
in Barcelona will range between 5 and 7 centimes per kilowatt- 
hour. The power will be used to lift sea water to flush the city. 
sewers and for the provision of public lighting. 


Farnworth.—The Lancashire Electric Power Co. is 
now supplying energy to Messrs. Thomas Nuttall & Son’s Lakefield 
spinning and weaving mills, Brookbouse, which will supplement the 
existing steam power. | 


Hastings.—The T.C. has received from the L.G.B- 
sanction for a loan of £8,386 for electricity purposes. The Council 
applied for £8,761, and the sum deducted is the debt outstanding 
on the switchboard which is to be superseded. 


Hindley.—The U.D.C. has decided to obtain informa- 
tion as to the best means of carrying out the E. L. order, whether 
by working it, transferring it to a company or some neighbour- 
ing local authority, or obtaining a supply of energy in bulk. 


The Wigan T.C. has been asked if it is able to supply energy in 
balk, and upon what terms. 


India.—CarcurTA.—Our Indian correspondent says that 
at a recent meeting of the Calcutta Corporation it was proposed 
(1) That the Electricity Supply Corporation should lower their 
rates from 8 annas per unit for lighting, and 4 annas for power, to 
a uniform flat rate of 3 annas per unit all round; (2) That, if the 
supply company would not consent to this proposal, the Corpora- 
tion itself should apply for a licence under Section 4 of the Indian 
Electricity Act. The force of public opinion, he says, will probably 
cause a considerable reduction in the company's charges in the near 
future. 

Lockwxow.—4After duly accepting the tenders of three firms for 
the complete electric lighting of Lucknow Cantonments, the Mili- 
tary Works Authorities have now decided that the expense is too 
great, and have, for the present, abandoned the idea. This is a 
serious grievance to bona fide tenderers, who are put to considerable 
expense in preparing plans and estimates. The same thing hap- 
pened at Mian Mir; tenders were duly accepted, and after a time 


the successful firms were informed that the deal was “off.” If 


this vacillating policy is continued, tenderers will fight shy of 
military works contracts in future. 
©хтссттА Port COMMISSIONERS.—AÀ new electric plant has just 
been laid down at Kidderpore, including a modern generating 
station equipped by Messrs. Jessop & Co.; about 20 motors varying 
from 25 to 4 н.р, for driving tools in workshops; and six overhead 
electric cranes — two 15-ton, one 10-ton, two 5-ton and one 3-ton— 
lied by Messrs. F. & C. Osler, who are also supplying 150 flame 
arc lamps for dockyard lighting. 
CAwNPORE.— The Cawnpore Electric Supply Co. will shortly be 
in a position to supply energy for traction and lighting purposes. 


A considerable motor load is anticipated in this busy manufacturing 


Trams LiGgrING.—Mesars. Stone & Co. have arranged with the 
Madras Railway Co. for a trial of their system of electric lighting 
for trains. The experiments will be conducted for a period of six 
months, and for the first three months the supervision and control 
will be entirely,in the hands of the Stone Co. During the second 
*hree months the trials will be run by the Madras Railway, 
under tbe general supervision of the contractors.— Indian Engi- 


RECTING. 
LaHORE.—The electrical installation at Lahore has been taken 
over by the P. W. D. (Punjab). | . 


. London.—HaMMEBSMITH.—The L. G. B. district auditor 
has disallowed the sum of £799 on the Guardians’ electric lighting 
account, and surcharged four of the Guardians with various amounts. 
He has disallowed the sum named because the Guardians have 
to that extent over-expended the amount sanctioned. The 
Guardians have decided to apply for an order authorising the 
borrowing of £1,000 on account of E.L. contract extras. The 
Hammersmith and Shepherd's Bush Ratepayers’ Association has 
sent a letter of protest to the Board against the sanctioning of the 
loans. | 

L.C.C.—The L. C. C. has addressed a letter to the Metropolitan 
City and Borough Councils on the subject of the constant disturb- 
ance of London streets by companies and others having the legal 
power to break them up, inviting the support of the Councils in 
bringing about a remedy. The Highways Committee is of opinion 
tbat great advantages would result if arrangements could be made 
for works carried out by different authorities having powers to 
break up streets, to be, as far as possible, executed simultaneously 
at certain times of the year. 


Londonderry.— At a special meeting of the Corporation 


held on the 16th inst., a letter was read from Messrs. J. G. White & Co., 


London, regarding a proposal to purchase the electrical undertaking, 
which has cost the city over £60,000. The company also offered 
to promote an electric tramway scheme for the district. By ten 
votes to nine the matter was referred to a committee. 


te.— The T.C. has decided to install an E.L. plant 
at the Wingham Waterworks. 


Selby.—The ve has decided to apply to the B. of T.- 


fof a prov. order for E.L. 


Saffron Walden.—The T.C. has decided to consent 
to the revocation of the E.L. Order, 1904, and to consent to a new 
order being applied for by Mr. Mark Parker, or by a company to be 
formed by that gentleman. 


Shrewsbury.—The T.C. has given lighting consumers 
the option of a flat rate of 5d. per unit. 


South Africa.—Ruopesta.—The Odzani River power 
scheme was recently inaugurated in the Penhalonga district. Flec- 
trical energy will be used to drive the batteries of the Penhalonga 
Proprietary mines and the whole of the machinery on the Rejende. 
The power transmission plant was supplied by Messrs. Hubert 
Davies & Spain, and the electrical portion by the Electric Construc- 
tion Co. The construction work was under the supervision of Mr. 
Harold Wragg, the P.P. Mines electrician. 

JOHANNESBURG.—In accordance with the policy outlined by the 
chairman of the Rand Central Electric Works at the annual meeting 
in London last May, the directors have decided to incroase the 
present plant by new units of 2,500 Kw. each. Turbo-generators 
will be installed. The total cost of the scheme is estimated at 


. £475,000. 


South America.— THE ARGENTINE.—The prospectus of 
the Compania Anglo-Argentina de Electricidad has been issued 
with a registered capital of $2,000,000 m/n. The company has been 
formed to acquire the following electric light stations: Concordia, 
Concepcion del Uruguay, Gualeguay, Tandil and Chascomus. These 
have been acquired for $790,000. Mr. H. B. Buxton is manager, 
and W. G. Cassini is engineer. | 


Sowerby (Thirsk).—The P.C. has accepted the offer 
of the local E.L. company to light the public lamps (40 с.р.) for 
1,380 hours at 28s. per lamp per annum. 


Taunton.—The E.L. Committee has received a letter 
from the Taunton Electric Traction Co. asking the T.C. to assist 
the company in connection with the proposed extension to Row- 
barton by granting & reduction in the price now charged for 
electrical energy supplied to the cars. Under present agreement the 
company pays for the first 60,000 units per annum at the rate of 2d. 
per unit, next 60.000 units per annum 13d., next 80,000 units 1{4., 
balance at 1d. The T.C. has agreed to the recommendation of its 
Committee to amend the charge as follows :—First 40,000 units per 
annum at the rate of 2d.; next 40,000, 14d.; next 80,000, 11d.; 
balance at 1d., with a minimum charge per annum of £500. The 
company has accepted the terms offered. 


The Highlands.—The Financial Times states that a 
syndicate of London and Glasgow financiers will, in the next 
sesgion of Parliament, apply for powers to utilise the waters of 
Loch Awe, with a view to generating electricity. The syndicate 
proposes to lay down electric furnaces for the production of steel. 


Train Lighting.—The Great Northern Railway has 
completed a new train lighted throughout by electricity, clusters of 
electric lights being fitted in the roof, whilst inthe dining car table 
lamps with artistic shades are provided. 


Walsall.— The T.C. has received from the L. G. B. 
sanction to a loan of £12,694 for electricity purposes. The Council 
applied for £13,000, and the balance deducted is in respect of a 
sum needed for the purchase of land from another Corporation Com- 
mittee, which the L.G.B. refused to sanction. 


West Ham.— The Corporation has commenced cable- 


‘laying for the electricity supply to Silvertown, which it is hoped 


will be available about October. In view of the fact that there are 
in this district some of the largest factories in London, it would be 
worth the while of contracting and manufacturing companies to 
canvass it vigorously. The system will be 200 volts, two-phase, 
50 cycles. Supply rates are low; 1d. per anit, less discounts up to 
15 per cent., and specially low rates for long-hour demand. The 
Corporation has already secured contracts for several million units 
per annum, but that does not nearly represent the extent of the 
possible business. In most cases energy for lighting can be supplied 
at the same rates as power to factories using energy for motive 
power. Mr. A. Hugh Seabrook, engineer and manager to the 
Electricity Supply Department, says that it is no use sending any 
but experienced engineers to interview factory managers and 
proprietors. Every assistance and information will be rendered 
from his office. 


Wigan.—The Douglas Bank Collieries, Wigan, have been 
electrified. 


Willington.—The Durham County Electric Power Dis- 
tribution Co. has informed the U.D.C. that arrangements have been 
made whereby it will be enabled to give a general supply of energy 
to the district about March 1st next. The company has asked the 
Council toconsent to the use of overhead mains, and thereby allow 
of energy being supplied at about half the usual rates. 


Yardley.—The Tramways and E.L. Committee having 
recommended that the Council’s undertaking, authorised by the 
Rural District E.L. orders 1904 and 1906, should be transferred to 
the Birmingham Corporation, or to the Shropshire, Worcestershire 
and Staffordshire E.P. Co., the Committee was asked to preparea 
report as to the terms offered by the two bodies, for presentation to 
the Council in committee, 
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ELECTRIC LIGHTING AND TRAMWAYS AT FREMANTLE, WA. 


ON October 30th of last year the first two sections of the 
Fremantle Municipal tramways were put into operation, 
together with the city lighting sections, the lighting of the 
city and district being also а municipal undertaking in con- 
junction with the tramways. 

Fremantle proper has a population of about 23,000, and 
the suburb of East Fremantle, with a population of 4,000, is 
also included in the undertaking, having furnished one- 
seventh of the capital. 

For the student of municipal ownership and control, 
Fremantle offers a good example of what may be accomplished 
in that direction. A number of firms were applying for a 
concession to build and operate the tramways and lighting 
system, in fact, one company had the concession, but for 
some unknown reason allowed it to lapse; the city then 
started to gather information on a municipal scheme of 
control. At that time cabs were the only means of 
transit, and these, in common with the gas lighting 
Service, were equally unsatisfactory. А private Act 
was passed through the State Parliament, which brought 
into power a board of five members called the Fremantle 
Municipal Tramways and Electric Lighting Board, the 
members being elected on a separate franchise, as follows :— 
One each in Fremantle and East Fremantle by freehold 
property owners, also one each in both municipalities by 
occupiers of property, making four in number; the Mayor of 
Fremantle is, ez officio, the fifth member. The control of 
the tramways and lighting is therefore handed to a 
board constituted solely for their management. This is 
the first and only municipal tramway in Australia, 
the others being either State owned, as in New South 
Wales, or privately owned, as in the remainder of the 
States. Municipal lighting, on the other hand, is quite 
customary in Australia. The well-known firm of Noyes 
Bros. secured the contract for the undertaking on a 
commission basis for which they were to find the 
capital, design, buy the necessary material, supervise and 
control the construction on bebalf of the Tramway Board. 
The necessary powers for borrowing up to £100,000 by the 
municipalities on debenture stock were incorporated in the 
private Act before mentioned. The work is now success- 
fully completed, although the contract time does not elapse 
for two more months, and some sections have been working, 
as already stated, since October last. 

The power house is a substantial brick building situated 
at the South Mole on the edge of the harbour, and alongside 


the railway. At one end of the building is located а small 


iron structure in which a battery is housed. The main 
building is divided into an engine room 87 ft.long x 34 ft. 
wide and a boiler room 87 ft. long x 45 ft. wide. 

In the boiler room are installed four boilers erected in 
pairs, and there is room for two more boilers of the same 
capacity. The boilers are of. the Babcock & Wilcox type, 
each having a heating surface of 1,426 sq. ft., and grate 
area of 28 sq.ft. They are designed for 160 lb. working 
pressure, and up to 150° Е. superheat. The two feed pumps 
installed are of the Worthington Duplex type, having a steam 
cylinder 6 in. diameter, water cylinder 34 in. diameter with 
6 in. stroke, and are of the usual standard brass fitted 
pattern. | | 

A Cuttmann water softener having a capacity of 300 gals. 
per hour, is located in the boiler room. Exhaust steam 
from the feed pump is utilised in the water softener for 
precipitating the impurities, soda ash being used as the 
reducing agent; this treatment was essential on account of 
the very hard nature of the local water. | 

In the flue is located a Green economiser, in two sections 
of 96 tubes each ; the scrapers are electrically driven. The 
chimney is of brick, 109 ft. 6 in. high and 5 ft. 9 in. inside 
diameter. 

А condenser of ‘the Worthington surface type is 
installed, with a cooling surface of 1,400 sq. ft.; an аіг- 
pump by the same maker, is of the vertical three-throw 
single-acting type, driven by a 500-volt Westinghouse shunt- 
wound variable speed motor, and a similar motor operates 


a centrifugal circulating pump. The piping for the inlet 
and discharge of the circulating pump is carried in a brick 
tunnel under the building, directly to the sea. This latter 
construction permits of the suction pipes being readily 
inspected, and also eliminated a long discharge pipe, besides 
allowing for a handy drain from the boiler room. 

In the engine room are installed four generators, two 
being р.с. machines for the tramways and two А.С. machines 
for lighting, each direct connected to high speed engines. 
The р.с. generators are each of 150 KW. giving 550 volts at 
480 r.p.m. compound wound ; while the А.С. generators are 
each 150 KW., 2,200 volts, two-phase, 50 cycles, with a speed 
of 428 r.p.m.; the exciters for the latter are mounted 
directly on an extension of the main bedplate. The А.с. 
generators have revolving fields and stationary armatures, 
and were manufactured by the British Westinghouse Co. 

The four engines are of the Belliss & Morcom high speed 
vertical compound type, taking steam at 150 Ib. pressure, 
with 100° F. auperheat, and running with a 24-in. vacuum ; 
they are guaranteed to give 265 B. H. P., with a consumption 
not exceeding 22 lb. steam per KW. at full load, and 23:4 Ib. 
at half load under the вате conditions. 

The switchboards are situated at one side of the engine 
room. The P. c. board consists altogether of five marble 
panels, arranged as follows :— Two generator panels fitted 
with circuit-breakers and the usual instrumenta ; one battery 
panel with a circuit-breaker and differential ammeter and 
voltmeter, &c. ; two feeder panels which have been arranged 
for supplying two feeders on each panel, with the usual 
meters and switches. The board is also fitted with a main 
voltmeter, ammeter, and Thomson watt-hour-meter. 

The a.c. board is entirely separate from the P. C. board, 
and consiste of six panels, also of marble ; these include two 
generator panels, with oil break switches, ammeters, and 
recording and integrating wattmeters, with the usual ground 
detector. In front of each panel are pedestals on which are 
mounted the field switches and handles which control the 
field resistances. Three of the feeder panels are similar 


with the exception of Stillwell regulators; each feeder 


panel is arranged with two single-phase double throw oil 
break switches and an ammeter in each phase. There are 
four Stillwell regulators on the board for controlling the 
same number of single-phase feeder circuita, An arc panel 
is fitted up for one series A.C. arc circuit with a double- 
throw oil switch and ammeter; there are also three plug 


switches for short-circuiting or opening the secondary of the 


balanced regulating arc transformer, which is located in the 
basement. Both of the boards were supplied by the British 
Westinghouse Co. 

The battery consists of 265 cells of the German Tudor 
type; it has a capacity of 295 amperes at the one hour 
rating and a charging rate of 144 amperes. 

A Westinghouse automatic reversible booster set has been 
installed for charging purposes. The booster is of the dif- 
ferential multipolar type, having a capacity of 150 amperes 
at 150 volta. The exciter furnishes the current for the 
shunt fields of the booster and carries the main current in 
its series field winding, while its shunt is separately 
excited. Е 

The tramways consist of 7 miles of single track lines, 
built to 3 ft. 6 in. gauge, the latter being the standard 
for Western Australia. 

There are four different routes, with a loop in the central 
part of the city. The construction is single track through- 
out, with passing stations suitably placed. 

The rails weigh 92 Ib. per yard, and are of the grooved 


girder type, 6} in. deep, with 6}-іп. base; on curves 8 


95-Ib. section has been adopted. Тһе rails and special work 
were supplied by the Lorain Steel Co. | 
In the construction of the permanent way on macadamised 
roads, the street was excavated to a depth of 15 in., and 
Jarrah sleepers (each 6 ft. 6 in. x 9 in. x 4} in.) were 
spaced 2 ft. 6 in. apart, resting on a 4-in. bed of hard ballast. 
Each rail joint is bonded with two No. 0000 B. & 8. 
Chicago bonds, and every other rail is cross bonded with 
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No. 00 B. & S. tinned cross bonds applied to the rails by the 
plastic alloy method with bolted heads. 

After the rails, sleepers, bonds, &c., had been placed in 
position and the capstone ballast filled in toa couple of 


city, about a mile of steel span and anchor poles were put 

These were supplied by the Mannesmann Co. Some of 
ne tramway poles carry wires and arc lamps for the lighting, 
and where this occure the poles are slightly larger, with the 


3 inches above the rails, the whole was rolled by an 18-ton necessary arma for carrying the cables and lamps. 
Ў roller, and afterwards packed under mE | 
the head and guard of rails. The | 
л top was then sprinkled with tar NS Е! 
and covered with 2 in. of tarred | 

z ironites (broken slag) and a fur- 

э ther layer of tarred screenings, 

- and again rolled with the steam 

B 

Р 

x Fig. 1.—Мв. A. MITCHELL, ENGINEER AND MANAGER, FREMANTLE | Fia, 2.—ÉXTERIOR or Powxn STATION. 

a MUNICIPAL ELECTRIC LIGHTING AND TRAMWAYS. | 

m roller. The result has been a remarkably good road, at a The wooden span and anchor poles are of West Australian 
a minimum cost. Jarrah, 29 ft. long, with 10 in. diameter base and 7 in. 
2x Part of the track was paved with wood blocks, 6 in. den, diameter top, for the span poles, and for anchor poles 29 ft. 
— resting on a concrete bed 8 in. thick. For putting down long, with 12-in. and 9-in. diameters respectively. An 
uy the rails it was necessary to chip & groove in the old con- ornamental cast-iron cap is placed on the top, which 
m crete to allow for a fresh bed. The rails were anchored at protects the pole from splitting. All the poles are planted 
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* Fic. 3.— PowWRR STATION: GENERATORS, SWITCHGEAR, &. 
| i 
| Ы * . А . 
every joint to an inverted piece of old tram rail, bolted up a depth of 6 ft., concrete being used with the steel an . 
and buried in the concrete. On curves and special work wooden anchor poles. 
anchors took the form of sleepers of the standard. type, The, trolley wire is No. 000 B. & S. gauge, circular 


| ‘in the bed with the rail secured to them by serews. 
For carrying the overhead work: in the central part of the 


A 14 


section, and double throughout. 
To protect Ще P,O. telegraph and—felephone wires, саа 
F 
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wires consisting of two No. 10 B. & S. galvanised wires, 
carried about 18 in. above the trolley wire, and separated 
from each other by about 2 ft., are fixed. These are insu- 


Fic. 4.—Can-SHED, ANDSTUNNELSTHROUGH WHICH CABLES Pass To POWER STATION. 


lated from ground by small button insulators being inter- 


posed between main guard wires and the poles. 


The tramway feeders are four in number, and are carried 


underground from the power house to the car-shed, where 


they are brought up the poles and carried to their various 


feeding pointe by aerial cables. 
The car-shed is a substantial two story brick building ; 


the ground floor is used for the storage of cars, five tracks 


being provided, also for rooms for motormen and conductors, 


a store, receiving office and machine shop. The first floor, 


contains the board’s, manager’s and general offices. 

The rolling stock consists of 14 Brill combination type 
cars, each seating 36 passengers; these differ from the 
standard California type, inasmuch as 
& partition between the motorman’s 
platform and the open compartment 
is placed so that there is no passenger 
seat on the motorman’s platform. The 
cars are mounted on trucks with a 6 ft. 
6 in. wheel base. 

Kach car is equipped with two motors 
and controllers, also the Newell magnetic 
brakes, all being supplied by the British 
Westinghouse Co. ‘These cars are with- 
out doubt the finest in Australia, as 
the design is extremely suitable for the 
climate. The weather, even in the 
winter, 18 not cold, and in the summer 
the cars should be as open as possible, 
though protection from the dust is 
required. 

A sprinkler car of the standard Brill 
pattern, with double-head sprinklers at 
both ends, and with a capacity of 2,500 
gallons, is provided. 

The lighting system was designed to 
supply private and public lighting and 
power for the general public use, harbour 
trust, railway department, and private 
supply. 

The public lighting consists of 40 2,000- 
nom. C.P. Westinghouse A.C. series arc 
lamps for the main business streets, con- 
trollel from the power house by a trans- 
former regulator. There are also 100 and 50 C.P. А.С, Nernst 
lamps, run in parallel on a 220-volt L.T. circuit, which latter 
is fed from the main 2,200-volt H. T. circuits from the power 
house. The latter circuits feed both the L.T. public and 
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private feeders, through large transformers located in the 
various city sections. From each one of these transformers 
Separate 220-volt L.T. mains radiate ; the public supply mains 
will be controlled from the power house 
by a master switch which will open or 
close electrically operated switches at each 
transformer, for the above mentioned 
public supply mains. Although the 
system is a two-phase one, the lighting 
is all single-phase. 

The power supply is either 220 volte 
two or single-phase, for motors not 
exceeding 5 H.P.; the supply for the 
Harbour Trust will be three-phase, 
cranes, hoists and capstans being used. 
The current will be delivered by two- 
phase H.T. mains to the transformers, 
and there reduced to 440 volta three-phase 
by the Scott method of connection. 

The lighting for the Trust will, how- 
ever, b» carried out on the 220-volt 
single-phase scheme. 

The rate of charges for light varies 
from 7d. to 44d. per unit, according to 
the amount used per month, and for 
power similar prices per unit for about 
half the consumption specified for light- 
ing. A discount of 1d. per unit is allowed, 
and meter rents are charged. 

The fares on the tramways are 3d. from 
any part of the city to the termini of 

| any liue; on what is called the city 
loop, from the Town Hall on High Street, and the City 
Markets on South Terrace, to termini in business parts 
of the citv, 1d. Transfers are issued at all connecting 
lines. | ; 


THE BURTON AND ASHBY LIGHT 
RAILWAY. 


ALTHOUGH it has for some time been the practice of 
American Railroads to promote and work electric trolley 
tramways in districts where an active competitor might 


1000 


FiGa.:5.—HiGH STREET, FREMANTLE, SHOWING CAR-SHED ON RIGHT. 


injure their traffic, we believe the Midiand Haiiway' Co. can 
claim the distinction of being the firet English railway to. 
construct and work such a line, viz., the Burton and Ashby 
Light Railway, under similar circumstances. 
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A somewhat similar scheme bad been 
under consideration for some time pre- 
viously by a local syndicate, who were, 
however, successfully opposed by the 
Railway Co., which itself undertook 
the scheme. 

The line is some 114 miles in length, 
including 1} miles in the town of 
Barton, which were constructed and 
leased by the Corporation on certain terms. 

As regards the remainder of the line, 
the local authorities through whose areas 
it passes. can acquire the undertaking, 
but must re-lease it to the vendors at 
terms mutually agreed on or fixed by 
arbitration. 

The routes operated by the company's 
cara, are from the railway station at 
Burton to Ashby Station via Ashby 
Road, Stanhope Brethy, Newhall, Swad- 
lincote, and Woodville, also a branch to 
Gresley Station; they pass through 
somewhat populous villages engaged in 
the mining and pottery industries, and 
are, on the whole, of a hilly nature, 
containing several sharp gradients. 

The track fol- 
lows the public 
roads, with the 
exception of a 
length of about 
three-quarters of a 
mile, which, to save 
& long detour and 
some awkward 


curves, was con- 


structed as a tram- 
road across the 
fields. 


At  Swadlincote 
&  girder bridge, 
some 110 yards 
long, with ap- 
proaches, has been 
provided to carry 
the tramway over 
the company's rail- 
way, this being 
necessary оп  ac- 
count of the in- 
cessant shunting 
operations which 


take place at that Fia, 


point; and con- 


Тик BURTON AND ASHBY LIGHT. RAILWAY: View OF tHe DIESEL ENGINES AND 
TRAMWAY GENERATORS IN THE POWER STATION, 


Еа. 6.—A STANDARD FREMANTLE CAR, 


siderable road 
widenings have 
been undertaken 
throughout the 
routes. 

The track work, 
and overhead equip- 
ment have been 
carried out by 
Messrs. Dick, Kerr 
and Co., and follow. 
well-known prac- 
tice. The gauge of, 
the line is, of course, 
the same as that of 
Burton - on - Trent, 
viz., 3 ft. 6 in., and 
for the most part 
it is single track 
with turnouts; 
through Swadlin- 
cote, however, and 
at one or two points 
outside, a double 
track has been laid. 
The rails, which 


7.—FREMANTLE: A Maın Tramway ROUTE. were supplied from 


the Leeds Steel 
Works, are 90 lb. per yard on the 
straight and 95 lb. per yard on curved 
portions of the line; the points and 
crossings were supplied by Messrs. 
Hadfield and Messrs. Edgar Allen 
and Co. 

The trackwork is generally paved 
with granite, but wood paving is used in 
some cases, and in the tramroad section 
the rails are laid on wooden sleepers, 
ballasted with broken granite in the 
usual manner. Fig. 8 trolley wire, 
with mechanical ears and а special 
flexible suspension are used on the over- 
head work, 

Owing to the large amount of single 
track and the number of curves, Messrs, 
Brecknell, Munro & Rogers’s automatic 
signals have been installed between certain 
turnouts. 

The cables were supplied by Messrs; 
Callender, and are of their vulcanised 
bitumen type drawn into ducts supplied 
by the Albion Clay Co. 

The line is diyided into half-mile 
sections Ве) вета! way € whe | dettion 
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LIGHT RAILWAY, 


boxes were supplied 
by Messrs. Veritys, 
Ltd., and are ar- 
ranged for the use 
of portable Sterling 
telephones. 

The rolling stock 
at present consists 
of 12 double-deck 
single-truck cars, 
each carrying 35 
passengers outside 
and 22 inside. The 
car bodies and 
trucks were вир- 
plied by the Brush 
Co., while the elec- 
trical equipments, 
including two 40- 
H.P. motors and 
magnetic track 
brakes, was supplied 
by the British 
Westinghouse Co. 

The power sta- 
tion and car-sheds are situated at Swad- 
lincote; in the former are installed 
two 240-B. H. p. three-cylinder · Diesel 
engines, each direct coupled to a 165- 


aem ~~ 
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KW., 550-volt Westinghouse generator, 


with a speed of 172 r.p.m., and de- 
signed for. a suitable overload capacity. 
The guaranteed fuel consumption at 
full load is *45 lb. of oil per B. H. P.-hour. 
Other plant installed includes a battery 
of 260 cells, by Messrs. Pritchetts and 
Gold,' working in conjunction with a 
Highfield reversible. booster, also a 
negative, booster. The switchboard,- 
consisting of 12 panels, and, indeed, 
all the station plant, were supplied by 
the Westinghouse Co., either direct or 
through the sub-contractors mentioned. 

А six months’ supply of crude oil 
for the engines is provided in two 
32-ton tanks, the oil being fed to 
the engines by means of a pump; 
the water for cylinder cooling is also 
Stored in a cast-iron tank, over which 
is erected a Balcke cooling tower of the 
usual type. 


VIEW ON THE TRAMROAD SECTION, BURTON AND ASHBY 
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The engine room is spanned by a 15-ton travelling crane, 
thus facilitating repairs, &c. DET ey Je 

A car shed built in two bays, each containing four tracks, 
adjoins the engine room ; the tracks are provided with 
inspection pits, and will accommodate 16 cars. Adjoining 
the sheds is a well-equipped repair shop, provided with 
suitable machine tools. At the Burton boundary a section 
box with switchgear is installed, for the purpose of feeding 
the light railway from the Corporation power station in case 
of a breakdown at the company's depot. 


Mr. С. Н. Gadsby, M.I.E.E., of Westminster, was the 
consulting engineer for the scheme of light railways, and 
Messrs. Kincaid, Waller, Manville & Dawson for the Burton 
extension. 


Молхо RAILWAY ELECTRICAL SCHEMES.—Sir Ernest 
Paget, presiding at the half-yearly meeting of the com- 
pany on Friday last, stated that the Burton and Ashby 
Light Railway had proved most successful; in fact, the 
traffic was so great that the Swadlincote branch would 
not be opened until the autumn, as the cars were wanted 
on the Ashby line. Seven new cars would be delivered in 
the autumn. The earnings of this line had been £350 per 
week, which was very satisfactory. 


The directors had also decided to electrify a part 
of the line between Lancaster aud Morecambe. They 
felt that their 
officers should have 
the opportunity of 
an object lesson of 
their own upon 
which to make 
whatever experi- 
ments they might 
think necessary 
in order to advise 
the company in 
the future as to the 
extension of elec- 
trical plant or 
otherwise. They 
had an elec- 
tric power  sta- 
tion at Heysham 
which they could 
enlarge тоте 
cheaply than they 
could establish a 
new installation. 
They intended to 
adopt the  single- 
phase system 


THE PowEn STATION, SHOWING GENERATING PLANT, SWITCHGEAR, KC, - 
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TRAMWAY and RAILWAY NOTES. 


Australia,—EssENDON (V.).—Good progress is being 
made with the construction of the electric tramway between 
Essendon and Flemington, and it is anticipated that the line will 
be open for service some time in September. The power station 
is situated at Flemington, and the plant cemprises Browett-Lindley 
engines of a total capacity of 1,000 н.р.; a battery is also being 
installed. The rolling stock will consist of 15 motor-cars and 10 
trailers, by Messrs. J. G. Brill & Co., of Philadelphia. Mr. W. G. 
Gordon, of the G. E. Co., of Schenectady, has been appointed 
manager and engineer. 

SYDNEY.—An expert Committee has been appointed to inquire 
into and report on the efficiency of the magnetic brake in use on 
the King Street line of tramways. 'The Committee comprises Mr. 
T. Roberts, chief mechanical engineer, South Australian Railways; 
Mr. J. B. Badger, manager, Brisbane tramways; Mr. H. J. Somerset, 
manager and engineer to the Perth electric tramways; Prof. 
Pollock, Sydney University; Mr. O. Brain, electrical engineer, 
N. S. W. Railways and Tramways.— Australian Mining Standard. 


Birkenshaw.— The U. D.C. has decided to object to the 
application for a further year’s extension of time for carrying out 
the Spen Valley and Morley Light Railway Order. 


Canada.—Toronto.—Mr. A. A. Knudson, an expert, 
has been recently engaged by the City Council to investigate the 
amount of damage done to the water mains of the city by electro- 
lysis, and the indications are, says our correspondent, that the city 
will have a big bill for damages against the Toronto Railway Co. 
Mr. Knudson's report, which is completed, and will shortly be sub- 
mitted, shows that in Front Street 200 ft. of 12-in. cast-iron water 
pipe, which was only put down a few years ago, was found to be so 
badly pitted that ít was practically destroyed. Several remedies 
are suggested for the elimination of the possibility of injury to the 
pipes and other structures in the streets. One is the use of a 
pole line to carry a return wire, but in view of the cost a cheaper 
method is mentioned, 2. e., that greater attention be given to the 
bonding of the rails Another method suggested is that an insu- 


lating ring of rubber be placed at each joint of the pipe. The whole 


matter is to be thoroughly discussed at an early date by the City 
Council. | 


Continental Notes. — SWITZERLAND. — The Swiss 
Government is considering the question of & concession for an 
electric railway from Niederbipp to Alt. Solothurn. It is stated 
that a Pom ard is to be formed to take over the concession. The 
railway will be to the metre gauge, and the estimated cost is 


1,341,000 fr, of which 330,000 fr. is for the superstructure, — 


183,500 fr. for rolling stock, 203,000 fr. for electric installation, and 
105,000 fr. for the power station. 

The construction of a railway over the Bernina Moun- 
tain, to connect the Upper Engadine with the Valtellina, 
has been planned to be carried out during 1907. The 
line will start from St. Morits in the Engadine, and run by way of 
Pontolsina and the Bernina Hospice to Tirano in Valtellina. 
The track, 60 kilometres in length, Is estimated to cost 12,000,000 fr. 
The rails will be laid on larch sleepers, the gauge being 1 metre. 
Energy from the electrical station at Brusio will be supplied for 
the working, in the form of three-phase current at 50 cycles and 
23,000 volts pressure, delivered by a cable to four transformer 
stations, where it will be reduced to 500 volts p.c. by induction 
motor-generators. The dynamos will work in parallel with 
batteries. The current will be supplied to the motor-cars by 
of overhead conductors, the return current travelling back by the 
rails. 

The municipal authorities of Ziirich have approved of the 


expenditure of 10,735,000 fr. on the erection of an electric power 


station on the Albula River. 

The Grand Council of the Canton of Berne, having approved the 
Government's project for the construction of a railway from 
Frutigen to Spiez, including a tunnel through the Loetschberg, has 
accepted the offer of a French syndicate, at the head of which are 
the bankers, Messrs. Lhoeste et Cie., Paris, for its capitalisation and 
construction. The line will be 58,775 metres long, and the 
estimated cost of construction will amount to nearly 83,000,000 fr. 
The line will be worked electrically, 3,625,000 fr. being set apart 
for the electrical equipment and locomotives, 1,900,000 fr. for other 
rolling stock, and 76,375,100 fr. for permanent way, buildings, &c. 
There will be six stations and three halts within the tunnel. The 
line is intended to compete with the Simplon for the through 
Continental traffic. | i 

Sralx.— The Compania Generale de Tramways de Barcelona 
has received permission to extend its system from Jasapets to 
Casa Gomis and the Bonanova. | | | 

ITALY.—About six years have elapsed since consideration was 
first given by Italian railway experte to the question of electrical 

ing of the trains in the Giovi tunnel, which connects Genoa 
through the Ligurian Appennines with the Lombardy plateau. It 
is hoped by the adoption of electric traction considerably to 
increase the capacity of the tunnel, which has for a long time been 
inadequate for the traffic, as, owing to the defective ventilating 
system, it bas not been possible to dispatch the steam trains with 
sufficient rapidity one after another. Now the introduction of 
electric traction seems to be impending, as two. schemes for the 
eonversion were laid before the Italian State Railway Administra- 
tion a short time ago, The_first, which was prepared d by. Engineer 


means 


5 the n of а rack rail laid between the 
tracks; while the second, which was ce ansa оу ply a 
aimed at the employment of two locomotives ha heavy trains 
at a speed of 28 miles per hour. The administration is said to 
have now approved the latter scheme, and has requested the firms 
of Brown, Boveri & Co., Gans & Co., the Thomson-Houston Co., 
and the Westinghouse Co. to submit offers by the end of September 
for the execution of the work. It is expected that on the com- 

letion of the work of transformation the old Giovi railway will 

able to deal with traffic representing 1,200 goods wagons of 18 
tons capacity per day, while an additional line will have to be built 
to meet the future increase in the traffic. 

AvusTRIA-HUNGARY.— The Ministry for Railways has empowered 
the town of Brixen to make technical surveys for a projected 
narrow gauge electric local*line to start from the Brixen Btation 
and extend by way of Their and Lajen to St. Ulrich in the 
Gródener Valley. — 

G@uRMaNy.—An electric tramway is to be constructed at Allen- 
stein, East Prussia. 


Dublin.—The Freemans Journal reports that on 
Thursday last a singular accident happened on the Rathmines 
Road, which considerably disturbed the usual morning traffic from 
the southern suburbs into the city. A big elm tree in the grounds 
of Lissonfield fell across the roadway, bending down one of the 
supports of the standard carrying the trolley wires. Strange to 
say, the wires did not give way under the heavy and sudden stress 
thrown on them, but supported the tree, which stretched nearly 
across the road, about 8 ft. from the ground. Cars continued 
ranning up to the obstruction. With considerable trouble, the break- 
down gang dealt with the obstruction. 


Harlesden.—The Board of Trade on the 16th inst. 
sanctioned the running of electric cars along Harrow Road to the 
bridge over the River Brent. The secretary of the Metropolitan 
Electric Tramways Co. has stated that the Board of Trade inspec- 
tion was, for purposes of convenience, held early, and that it is not 
intended to open the line before the beginning of October. 


Harwood.—The B. of T. has informed the U.D.C. that 
а year's extension has been granted for completing the Blackburn, 
Whalley and Padibam Light Railways. 


Kirkcaldy.—On the 14th inst. the Kirkcaldy to Leven 
tramway system was inspected by Colonel Von Donop, of the 
B. of T. : 


Lancashire.—The Lancashire United Tramways Co. on 
the 17th inst., compleled its section from Winton to Boothstown. 
It is now possible to travel by tramcar from Liverpool landing 
stage to the Manchester Exchange, with two changes. 


Llandudno-Colwyn Bay.—The Colwyn Bay T.C. has 
granted to the promotors ofthe Llandudno-Colwyn Bay light railway 
scheme a further extension of time to June 1st next, to complete the 
line from Llandudno to Colwyn Bay, provided that all works on roads 
and highways in the district are completed by March 1st next. The 
agreement with the Llandudno and District Electric Tramway Con- 
struction Co., as approved by the sub-committee of the Council, has 
been sealed by the Council. 


London.—L.C.C.—The report of the district auditor on 
the accounts of the Council for the year ended March 31st, 1906, 
has been issued. The amounts carried to the appropriation account 
from the respective tramway revenue accounts were :—Northern 
Bystem—surplus, £22,836; southern system, surplus, £7,055, a total 
of £29,891. The general revenue account showed a deficiency of 
£18,467, leaving a net surplus of £11,424, against £8,695 in the 
previous year. The balance to the credit of the appropriation 
account at March last year amounted to £20,989. The sum of 
£35,000 was transferred during the year from the southern system 
revenue account to the renewals reserve fund, the amount then 
standing to thecredit of this fund being £66,607. It is understood 
that the Council has under consideration the question of the ade- 
quacy of the amounts placed to the credit of the tramway renewals 
and reserve fund. The Council, the auditor was informed, is 
endeavouring to settle some definite basis upon which such con- 
tributions shall in the future be calculated. Attention is drawn in 
the report to the great decrease in the rents received from the 
North Metropolitan Co. During the year to March 31st, 1905, 
these rente amounted to £59,576 as compared with £64,758 in the 
previous year. Up to the same date an aggregate amount of 
£89,305 has been charged to the tramways account in respect of 
expenditure on,street widenings in connection with tramways. In 
23 cases the Council decided that the tramways account should bear 
a proportion of the cost, and in one case the whole of the cost. 
The total sum estimated to be chargeable to the tramways account 
in these cases is £377,620. The proportions vary, but the auditor 
points out that the fixing of these proportions seems to him to be of 
а somewhat arbitrary character. He understands that several 
committees have the matter under consideration. 

Considerable inconvenience was caused on Saturday morning 
last by the stoppage of all the cars on the southern system between 
8 and 9 a.m. The occurrence was stated to be due to an interrup- 
tion of supply from the Greenwich generating station. 

Two more drivers were fined 58. and 28. costs on Tuesday last for 
exceeding the speed limit of 10 miles per hour in the New Kent 
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MzrRoPOLrtAN District RArLwAY.—A full list of new fares hás 
been prepared, and they are to come into operation at the 
beginning of next month. In many cases the single fare has been 
increased, and in a few reduced, but return tickets are, in the near 
fature, to cost exactly double the single fare. Substantial increases 

will also be made in workmen’s fares. Long-period season tickets 
are again to be issued. 

The subject of increase of workmen’s fares on the M.D. Railway 
was touched upon at the conference of the delegates of the National 
Association for the Extension of Workmen’s Trains and Trams, 
held on Saturday last. Mr. G. Drew, the hon. secretary, said he 
was sorry Sir Geo. Gibb had gone out of his way ” to make state- 
ments regarding workmen’s fares. It would seem that the Associa- 


tion expects a railway company to run trains to suit the convenience 


of workers,“ and to sustain a loss on the deal. In fact, a railway 
company ought to be solely a philanthropic concern. This is on а 
par with an idea that occurred to General“ Booth, of the 
Salvation Army, when speaking at Bath about a week ago. It 
occurred to him that land could be made profitable by a munici- 
pality erecting cottages on it and running a system of tramways in 
the district, free to the municipal tenants. 

IsLINGTON.-- Work has been commenced in connection withthe High- 
bury extension of the Aldwych-Angel section of the L.C.C. tramwavs. 

HACENEY.— Considerable opposition is to be offered in the dis- 
trict to the L.C.C. proposals to spend about £50,000 on three new 
Bhort lines to connect Stoke Newington and Dalston with Hackney. 

PaDDINGTON.—The Harrow Road Tramways Co. announces that 
the horse cars will cease running on September 1st, in order to 
facilitate the electrification of the line to the point where it joins the 
already completed Harlesden section of the Middlesex C.C. system. 


Mersey Railway.— The report for the first half of 1906 
shows that the number of passengers carried increased from 
4,862,378 to 5,352,867, and the gross receipts from £43,537 to 
£47,129. The working expenses were £35,046, as against £34,728. 
The net revenue was £12,182, as compared with £8,809, and after 
meeting net revenue charges a deficit of £10 is added to the debit 
balance in the balance-sheet, making the total £8,451. 


Salford.—A report on the past year's working of the 
Salford Corporation Tramways was issued last week. The total 
length of the tramways operated is 74? miles, of which 36! miles 
are owned by the Corporation, and the remainder leased from the 
authorities of Eccles, Swinton and Pendlebury, Prestwich, 
and Whitefield. The traffic receipts show an increase of £13,594, 
as compared with the previous year. The number of passengers 
carried was 41,807,539. The year’s working resulted in a gross 
profit of £79,713—a sum of £2,105 for interest on investments 
bringing up the available total to £81,818, which is dealt with as 
follows: Payments to local authorities for running powers, £19,557 ; 
interest and sinking fund charges, 439, 959; contribution in relief 
of rates, £13,000; depreciation and renewals fund, £9,302. The 
amount now standing to tbe credit of the depreciation and 
renewals fund is £30,439. The manager, Mr. G. W. Holford, 
remarks: The abstract of accounts of this undertaking indicates its 
growing character and importance in a striking degree. The 
amount paid for electrical energy during the year was £48,574, a 
sum which justly entitles the Tramway Committee to more 
favourable consideration from the Electricity Committee than it 
has yet had. In addition to the contributions in aid of rates, from 
gross profits, £6,565 was paid in rates from revenue. During the 
year £11,294 has been expended in repairs to cars and permanent 
way. Repairs to overhead equipment cost £2,830. There has also 
been paid in rent for lines to the Manchester Corporation £9,012, 
Eccles Corporation £7,050, Prestwich U.D.C. £2,320, Whitefield 
U.D.C. £456, and Trafford Park Estates Co. £719. The gross 
capital expenditure to March 31st last was £657,564. 


Surbiton.— Victoria Road and part of Ewell Road are in 
a bad condition, and the Council contends that the cost of repair 
should fall on the L. U. Tramways. Sir Clifton Robinson denies the 
responsibility; he is to be invited toa meeting to discuss the 
matter, pending further action. 


U. S. A.- NEW York.—The rioting on the line of the Brook- 
lyn Rapid Transit Co. has resulted in the capture of more than 100 
prisoners, who are to be arraigned at the Police Courts. The situation is 
so serious that the question of calling out a regiment of Militia is 
being discussed. | 


Wellingborough.—The U.D.C. has been informed that 
a local syndicate is being formed with a view of promoting a tram- 
way scheme for the town and district. The promoters have been 
asked to discuss the matter with the Council. 


Wimbledon.—The Standard states that the dispute be- 
tween the Corporation and the L.U. Tramways still remainsunscttled. 
The Corporation insists upon the company giving “satisfactory 
assurancce” that the proposed line from South Wimbledon to 
Tooting will be commenced without delay before it gives its 
sanction. Sir Clifton Robinson, on behalf of the company, has 
already declared that it is in the company’s interests to go on with 
the extension to Tooting, so that it may have a connection with 
the County Council’s southern system, and that the work will be 
started as early as possible. It is understood that the Corporation 
has now called upon the company to deposit a sum of £20,000 as a 
guarantee. 


Wood Green.—The work of laying the new lines from 
Wood Green to New Southgate is proceeding, and it is hoped to 
complete it by Christmas. The contractors for the laying of the 


line from Wood Green to Enfield have received instructions to com- 
mence work. 


TELEGRAPH and TELEPHONE NOTES, 


+ 


Birmingham.—A large central exchange is to be built 


by the National Telephone Co. in Birmingham, to provide for 10,000 
lines. 


Brazil.—The year 1903 was a prosperous one for the 
various branches of the Brazilian telegraph and telephone services, 
The traffic aud the maintenance of the lines improved, as well ав 
the receipts. New instruments on the Baudot svstem have been 
installed with great success on the main line south of Rio Janeiro, 
and greatly facilitate the circulation of traffic, and it is intended 
to introduce them on the system as far as Fortaleza. The 471 
offices of the Administration handled a very large number of 
messages, the reason for the increase being the large number of 
“deferred telegrams.” Owing to the new sums voted by the 
Government it has been possible to make improvements on the 
line between Rio Grande and Recife, which carries most of the 
International traffic. The service between Para and Manaos, 
which is maintained by the river cables of the 
Amazon Telegraph Co., still leaves much to be desired, 
and only partially meets the commercial requirements. Notwith- 
standing the annual subsidy of £10,000 granted to the company by 
the Amazon State, it has ceased to operate the landline erected 
alongside the river between Manaos and Parentins, owing to the 
difficulties of maintenance, and wireless concessions have, therefore, 
been granted. The Brazilian system at the end of 1903 totalled 
24,395 kilometres of line and 47,359 of wire—being an increase of 
1,809 and 2,718 kilometres of line and wire respectively. Of sub- 
marine and river cables there were 78,189 kilometres with a length 
of wire of 136,669 kilometres. The Government Department for 
War also erected various new lines to the interior of the country. 
2,694 interruptions of the telegraphic service occurred in 1903, but 
naturally the long distances account for much delay in repairing, 
For the purpose of introducing wireless telegraphy between Rio 
Janeiro and Santos, the delegate to the Conference was instructcd, 
while in Europe, to study the various systems in order to find the 
most suitable for this purpose, but in consequence of the report of 
the delegate, trials in wireless have been postponed till this system 
has been further improved. 

Traffic.—The interior traffic amounted to 1,128,668 telegrams, 
containing 17,401,554 words, in 1902, while in 1903 the figures were 
1,295,243 telegrams and 21,015,755 words. The increase, therefore, 
is 166,575 telegrams and 3,614.201 words. Owing to the constant 
interruption of the route viá Pinheiro, very little use was made of 
the French Co.'s cables. The Western Telegraph Co.’s cables, how- 
ever, worked regularly during tbe year. The latter company 
secured 164,612 telegrams going direct to and from Recife, while 
the South American Cable Co. only secured 2,068. Of the 164,612, 
131,141 were private and 10,752 press telegrams. — 6,711 telegrams 
containing 53,617 words destined for places on the Southern routes 
were transmitted by the landlines, of which 6,695 telegrams and 
53,363 words are claimed by the South American Cable Co. 

Tclephones.—This service is represented by six central stations 
controlling 353 conductors, but owing to strong earth currents the 
service bas not been successful. The alteration of the route in 
order to overcome this difficulty has not proved satisfactory, and 
the Government think that underground wires only can be successful. 
The total receipts on account of the telegraphs amounted to 
7,981,828 fr., whereas the expenses amounted to 9,594,373 fr. 


Chile.—It .was officially announced by -Berne last week- 
end that the Western Telegraph Co. received advice from Buenos 
Ayres that all aerial telegraph lines to Chile and Peru were inter- 
rupted by reason of the earthquake which visited Valparaiso. It was 
also announced in the Press that all cable communication was inter- 
rupted. Shocks were recorded by seismographs at Washington, 
and excellent records were secured at Dr. Milne's observatory at 
Newport, Isle of Wight. However, the whole situation tele- 
graphically is reflected by the notice in the Post Office Circular, 
stating that telegrams for Argentine, Paraguay, Uruguay, Chile, 
South of Valparaiso, ordered vid Galveston, and for Peru and Chile 
by the eastern routes vid France, Teneriffe and Noronka,” or 
“viá France-Dakar,” can only be accepted at the risk of the 
senders. 


Glasgow.—The report of the Corporation Telephone De- 
partment for the year which ended on March 31st, states that the 
revenue amounted to £57,461 as compared with £55,426 in the preced- 
ing year. The working expenditure, including Post Office royalty of 
£5,727 and terminal fees £795, was £36,768, leaving a net revenue 
for the year of £20,693, out of which the following requirements 
had to be met:—Interest on loans fund, 49, 674; sinking fund, 
£10,970; total, £20,644, leaving a surplus on the year's operations 
of £48, as compared with £1,504 in 1904-5. Referring to the deci- 
Bion to sell the system to the Government for £305,000, the report 
states that the loss which it is expected the Telephone Department 
will sustain by the sale to the Post Office is estimated at about 
£15,000. : ` i 


Manchester.—The National Telephone Co. is purchasing 
a site at the corner of York Street and George Street, Manchester, 
for the erection of a new exchange. Provision is to be made for 
10,000 lines, and the exchange will be equipped with all modern 
improvements for giving a first-class service. The work is to be 
entered upon at once. 
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National Telephone Со, —І is reported that a large 
number of mechanics employed by the National Telephone Co. 
were dismissed during last week, the total approximating to 
500 men, of whom 300 are stationed in London: The company, it 
is stated, does not admit that the numbers are so great as alleged, 
and explains that the reduction is merely temporary, during the 

season. 


New German Саре. —А correspondent of the Times 
states that the second section of the cable connecting Germany with 
German South-West Africa is now being laid. It is about 4,000 
miles long, and runs from Vigo, in Spain, to Walfisch Bay. The 
first section lies between Emden and Vigo, and is 2,099 miles 
long; it was laid in 1894-6. 


Press Telegrams,—The Postmaster-General has issued 
regulations dated August 16th on the subject of foreign-written 
Press telegrams, copies of which regulations are now available. 


Telegraphie Interruptions and Repairs :— 


Trinidad-Demerara (No. 1.) .. os ee 
Dospinica- Martinique ee ee ee eo os May А 1909 .. ‚ өө 
A. Locis Marsinique .. .. .. . May, 190 se 
Reissa- Isoa (Temen) Camaran аё % „ Oct, 28, 1908 .. ee 

өө ae ee ee oe Aug. 18, 1909. oe 
Port Arthur-Chifu (Closed) .. .. .. 


Tarifa- е е ГЕЈ ee ee ee ee Jan. 18, 1904 ES ee 
Garachico (Tenerif)-Santa Crus .. (te. 906 .. .. 


Bolamo-Bissao .. <a oe? July 24, 1906.. - 
8 | Closed.. ..Jan.ll, 198. 
Rhodes Sitia ә .. Aug. 10, 1906 .. Aug. 17 
Falmouth-Bilbao oe ee ae ee Aug. 14, 1906 ae ee 
Mole St. Nicholas-Port au Prince .. Aug. 16, 1906 .. — 
Communication with Chile and Peru .. Aug. 16, 1906 .. 2s 


LANDLINES. 
Puarto- Barrios $$ ds „ Aug. 98, 1902 .. өө 
Bechkale-Deliman a X ss Ge ee Feb. 12, 1908 .. d 
Pegdad-Bassorah.. ee oe ee .. 7 ө» July 17, 1906 ee ee 


Telephone Cable.—Experiments are in progress at 
Lake Constance with a submarine telephone cable constructed on 
Prof. Pupin's system, 7 miles long and at a maximum depth of 
820 ft., by the Siemens-Halske Co. By this means communication 
has been effected between Berlin and Switzerland. 


West African Telegraph Stations.—The African 
Direct Telegraph Co. have stated their determination to close the 
station at Brass unless a guarantee of £1,000 per annum is given. 
The chairman of the Liverpool Chamber of Commerce recently stated 
tbat the Government had guaranteed £300 per annum, and after con- 
sidering the matter it was decided to communicate with members 
interested in trade with Brass to see if they were willing to join in 
the guarantee. à 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Bolton.—August 30th. Three-phase extra-high-tension 
5 for the Corporation. See Official Notices” August 
17 


Dublin.—September 8th. Arc lamps and arc lamp. 


pillars for the Corporation. See “ Official Notices " to-day. 


Dundee.—August 31st. The T.C. invites tenders for 
300 tons of tramway rails, fixings, points and crossings. Specifications, 
quantities, forms of tender, from Jas. Thomson, Burgh Engineer, on 
payment of two guineas. Sealed tenders, endorsed “ Rails and 
Fixings,” to W. Н. Blyth Martin, Esq., Town Clerk. 


Edinburgh.—September 12th. 
fittings for the Police Fire Station, at Stockbridge. 
Notices ” August 17th. 


Electrical wiring and 
See “ Official 


Epsom.—August 31st. Опе 300-Kw. steam dynamo, 
water-tube boiler, condenser, induced-draught apparatus, for the 
U.D.C. electric lighting extensions. See Official Notices" August 
17th. 


Germany.—The municipal authorities of Allenstein are 


about to invite tenders for the establishment of a central electric 


lighting station in the town, at an estimated cost of £26,500. 


Halifax.—August 28th. Lead-sheathed feeder cables 
for the Tramways and Electricity Committee. See Official 
Notices” to-day. 


Handsworth.—September 15th. Electric wiring for 


the Council new schools. See Official Notices“ August 10th, 


Marrate.— September 3rd. The Council invites ténders 
for an E L. installation at the Wingham Pumping Station. See 
Official Notices to-day. | : 


Melbourne. — September 18th. The (Commonrrealth 
Gazette notifies that tenders will be received at the office of the 
Deputy Postmaster-General, Melbourne, until noon on Tuesday, 
September 18th, 1906, for the supply and delivery, at Melbourne, 


1. Five miles of 78-pair lead-covered paper-insulated telephone 
cable, with 20-lb. per mile conductors. 

2. Two and a half miles of 26-pair lead-covered paper-insulated 
telephone cable, with 20-1b. per mile conductors. 

3. One and a quarter miles of 26-pair lead-covered paper- 
insulated telegraph cable, with 25-lb. per mile conductors. (The 
conductors to be insulated with two thicknesses of dry Manilla 
paper; the diameter and the capacity of the cable not being 
limited.) 

Tender forms embodying specification, &c., from General Post 
Offices, Melbourne, Sydney, Brisbane, and Adelaide. Tenders must 
be endorsed and addressed to the Deputy Postmaster-General, 
Melbourne. 


Oxford.—September 17th. The Corporation invites 
tenders for the reconstruction, extension, and electrical equipment 
of the existing horse tramways, and the leasing thereof. Proposals 
based upon the overhead system of electric tramways will not be 
considered. The conditions of tender may be obtained from the 
town clerk on deposit of Bank of England notes to value of £100. 
Tenders to the Town Clerk, endorsed Tender for Tramways,” 
delivered at Town Hall, Oxford. 


Rathmines (Co. Dublin).—September 12th. The 
U.D.C. wants tenders for electricity supply mains, house fuse boxes, 
house meters, extension of switchboard, extension of accumulators, 
and battery booster. See Official Notices” to-day. 


St. Pancras.—September 5th. One 2,000-Kw. steam 
turbo-generator, switchboard, condensing plant, &c.; two 500-Kw. 
three-phase motors coupled to continuous-current generators, 
switchboards, &c., for the Borough Council. See Official Notices“ 
August 17th. 


Stoke-upon-Trent.—September 5th. ^ Electric wiring 
of workhouse premises. See Official Notices" August 17th. 


CLOSED. 


Admiralty.—The Cantie Switch Manufacturing Co. 
have again been successful in booking two large contracts for 
switches for Admiralty gun-firing panels. 


Barking.—The U.D.C. has accepted the 
ders for the extension of the tramways :— B 


i Meus Dick, Kerr & Co., Ltd.— Overhead equipment, £292 88. 6d. . 
г. D. T. Jackson, Barking.—Fish-plates, rails, &c., £598 5s. 8d. ; permanent 
way construction, £8,806 14s. 8d. 


Birmingham.—Messrs. Handley & Shanks have secured 
an important contract from the Great Western Railway Co. for the 
electric lighting of their Birmingham hotel. 


following ten- 


Brush Contracts,—The following contracts have recently 
been placed with the Brush Electrical Engineering Co., Ltd. :— 


Swansea Improvements and Tramways Co.—One 14 in. x 20 in. locomotive. 
Dundee and Broughty Ferry Tramways (per B.T.-H. Co.). Two double-deck 


car-bodies and trucks. 

N.8.W. :Government, Traction Department.—Three fixed-base trucks, one 
radial truck. 

Para (Brazil) (per J. G. White & Co.).—924 car-bodies. 

Electric Lighting and Traction Со. of Australia.—Four 50-k&w. transformers. 


France.—The French Post and Telegraph authorities in 
Paris have lately given out contracts as follows:—La Société 
Industrielle des Telephones, Paris, 40 kilometres of rubber- 
insulated (single conductor) «lepbone cable, 44 kilometres lead- 
sheathed ditto (double rubber-insulated conductor) and 9j kilo- 
metres rubber-insulated ditto (with seven pairs of conductors), at 
£3,024. 


London.—The Linolite Co., of 25, Victoria Street, 
Westminster, have received an order for 607 ft. of '' Linolite," to 
be installed in the new Sessions House (on the site of Newgate 
Prison. They have previously supplied 240 ft. for the same 
building to Messrs. H. J. Cash & Co., of Tothill Street, S. W., who 
are carrying out the electric lighting. 


Mansfield.—The Т.С. has accepted the tender of the 
D.P. Battery Co. Ltd., for the maintenance of the battery for 
11 years. 


Musselburgh.—The T.C. has accepted the tender of the 
National Electric Construction Co. for wiring at the new infectious 
diseases hospital. The company's complete tender amounted to 
£447, but this included fittings and cable, which are. still under 
discussion, й 
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-- Rochdale,—The Т.О, has accepted the tender of Messrs, 


W. T. Glover & Co. for the supply of cable for the extension of the 
mains to Castleton. 


The Mirrlees Watson Co., Ltd., of Glasgow, have 
received orders for the following condensing installations :— 


SURFACE ConDENSING PLANT. 
Greenock Corporation.—One set, duty 80,000 Ib. 
Bordeaux.—(Per Compagnie Francaise pour lExploitation des Procédés 
Thomson-Houston), two sets each 66,000 lb. - 
Н.М. War Office, Enfield Lock.—One set, duty 20,000 Ib. 
Lancashire Electric Power Co., Radcliffe.—(Per Messrs. British Thomson- 
Houston Co., Ltd.), one set, duty 87,000 lb. ee order.) 
Wolverhampton Corporation.—One set, duty 20,000 Ib. 
Leeds Corporation.—One set (per Messrs. Willans & Robinson), duty 65,000 lb. 
Багала. F Messrs. Willans & Robinson), one set, duty 


$ U 

Great Central Railway Co.— (Per Messrs. The British Westinghouse Co.), two 
sets, duty each 12,500 lb. 

вере Coal and Iron Co., Ltd., Glapwell Colliery.—One set, duty 

' . x 

Maidstone Corporation.—One set, duty 20,000 Ib. 

Bristol Corporation.—(Per Messrs. The British Westinghouse Co.), one set, 
duty 62,000 lb, (Repeat order.) 

Bt. Petersburg Tramways.—(Per Messrs. The British Westinghouse Co.), 
three sets, duty each 38,500 lb. 


BAROMETRIC CONDENSING PLANT. 


David Colville & Sons, Ltd.—One set, duty 80.000-Ib. 

Borough of Gravesend.—One set, duty 18,000 lb. 

San Nicolas Tolentino.—(Per Mr. Arthur Williams), one set, duty 6,000 lb. 
Bolckow, Vaughan & Co.—(Per Мг. P. J. Mitchell), one set, duty 44,000 Ib. 


Walsall.—The T.C. has accepted the tender of the 
Walsall Electrical Co., Ltd., for the supply of a Tangye engine and 
pump, at £93 13s. 


NOTES. 


Electrical Production of Steel in Sweden.—A 
Stockholm correspondent announces that Swedish capitalists and 
manufacturers have submitted a scheme to the Government, which 
aims at the electrical production of steel according to the process 
devised by Messrs, Grondal & Kjellin. The proposal is to form 
а company to erect works in the district of Goteborg and on 
Norrland, provided that the Government will utilise the waterfalls 
in the vicinity and supply the power to the company. In the case 
of the projected works near Goteborg the intention is to produce 
500,000 tons of iron and stecl per annum by means of electrical 
energy supplied by the utilisation of the Trollhatta waterfall, and 
& similar tonnage is foreshadowed for the works on Norrland. It 
is pointed out that an annual output of 1,000,000 tons of steel would 
not only meet the inland demand in respect of steel for warships 
and guns, and for railway rails, joists, &c., but it would also permit 
of the creation of a large export trade owing to the low cost of 

roduction by means of water power and the cheapness of labour. 
he Government after due consideration has agreed to the 
roposal The company is to bear the title of the Metallurgiska 
tent Aktiebolaget, and it has already been settled that the 
Trollhatta falls shall be brought into use for the purpose in view. 
It is assumed that the undertaking will have about 15,000 н.р. at 
its disposal in 1908. The F. Krupp Co. is understood to have 
purchased the rights to work the processin Germany, while Messrs. 
Vickers, Sons & Maxim are credited with the possession of the same 
privilege for England. 


Lightning Conductors.—Notwithstanding all that has 
been said by Sir Oliver Lodge and the subsequent deliberations 
of the Lightning Conductor Committee to prevent injury from 
electrical storms, immense damage occurs annually to life and 
property, and the newspaper record of the past few weeks is no 
exception to the rule. This would indicate that valuable buildings 
arestill left without any protection whatever, or if it is provided, their 
maintenance has been entirely neglected. The fact cannot be too 
strongly emphasised that a lightning conductor is worse than 
useless—nay, more—is a source of real danger, unless kept in good 
condition, especially at its base. Within the past two years, says a 
correspondent, we were invited to inspect a conductor which was 
considered not quite satisfactory. To speak frankly, the finial was 
passable, the rope not less so, but at the point of termination the 
end of this wire rope was coiled spiral shape and stuffed inside an 
antiquated oven which had been placed in the ground alongside the 
building. The oven lid was level with the pavement, so that when 
it was open, examination could be effected and when closed, it would 
afford protection to passers-by lest they should fall therein. A very 
ingenious arrangement. The conductor was covered with verdigris 
and the iron receptacle was quite dry. On inquiry we learned that it 
was the coachman’s duty to refill this old oven with a gallon of water 
once per month, but owing to pressure of business the matter had 
inadvertently been overlooked. 


Aluminium Solder.—The most satisfactory alloy for 
soldering aluminium consists of 1 part of aluminium, 1 part of 
phosphor tin, 11 of zinc and 29 of tin. 'lo avoid loss of the more 
easily volatile of these metals the aluminium is melted first, then 
zinc is added in small pieces, then tin in' small pieces, and lastly 
the phosphor-tin. For the soldering no acid is used, but the surfaces 
to be joined are first covered with a thin coat of the solder in the 
usual way and then brought together and heated with the soldering 
copper or a blow-pipe or torch until the solder already upon them 
is melted, when pressure is applied and the joint is made. 
Aluminium must be heated to about 660° F. before it can be 
soldered.—Jron Age. range 


Lightning Statistics for Germany,—It appears to be 
the practice for statistics to be officially collected every year in 
regard to the cases recorded of wert tning in Prosla 
The figures rolate to what are ed (1) “ strikes,” 
or cases where lightning causes fire, and (2) to “cold strikes,” or 
instances where e is done without producing a fire. The 
following table is a summary of the moet recent statistics in respect 
of the first class of strikes :— 


Year. Total number of Number in Number in 
kindling strikes. towns, country districts. 
1885 1,327 155 1,172 
1887 766 137 629 
1888 936 — — 
1895 | 1,620 221 1,399 
1900 1,434 — — 
1902 824 — — 
1903 813 — A — 


In 1889 and in each of the years to 1893 inclusive the number of 
the more dangerous class of strikes exceeded 1,000. The maximum 
number was reached in 1895 with 1,620, as shown in the table, when 
the damage, taken in conjunction with the 213 “cold strikes” in 
that year, represented no less than £325,600. This sum is, however, 
Slightly less than the £328,450 damages caused in 1900 by the 1,434 
kindling and the 639 cold strikes which took place in that year. 
The greater portion of the destruction of property happened in 
country districts, although the adoption of lightning conductors in 
recent years is said to be also affording the country localities a 
larger measure of protection. 


A Rand Menu.—A dinner was given recently by five 
of the principal contractors for the Johannesburg Tramway and 


iguane Scheme to the Mayor and the principal officials. The 
following is the menu, which sufficiently indicates the enjoyable 


nature of the repast. We are pleased to note that the overload 
test was omitted :— 


CABLTON HOTEL, JOHANNESBURG. 
Dinner given by the British Westinghouse Co., Ltd.; Dick, Kerr 
and Co., Ltd.; W. T. Glover & Co., Ltd.; Siemens Bros. & Co., 
Ltd.; D. Stewart & Co. (1902), Ltd., July 27th, 1906. 


| Toasts. 
я “ The King.” 
* Success to the Johannesburg Electric Scheme.” 
Wins. : 
STARTING. 
Rheostat Sherry. 
QUARTEB-LOAD. 
Ammonia Water (Oechelhüuser). 
Harr-LoAp—8Bteady. 
Pressure Test Champagne. 
THREE-QUABTERB LOAD. 
Exhaust Port. 
l Ignition Proot Whisky 
on " 
Two-phase Brandy. 
SHUT-DOWN. 
High-voltage Cigars. 
MENU. 


NorE.—The switchboards will be fitted with all needful apparatus 
to ensure ease. Stuffing boxes lined with elastic cushions. 


Courses in Series. Items in parallel, if desired. 


Soup. 
Consommé Diatrine. Potage à la Valvoline. 


Fru. 
Sole Plates. 
Boiled Crab winch without tangential pull. 
ENTREES, 

Bipolar magnets with granulated carbon. 
Rheostat Simple. Engineers’ Grouse. 
JOINTS. 

Hot Crosshead with Hose Sauce. 
Boiled Silencer stuffed with stones. 
VEGETABLES. 

Baked, Boiled and Mashed Bearings. 
Boiled Boulders, Chipped Screenings. 

SWEETS. - 
Contractors’ Custhard. 

Producer Trifles. Trolley-polley Pudding. 
Savory.— Extras in writing. 
Coffee.—Black Lubricating Compound. 
Balancers, Equalisers, Tar-Tar ‘Ohms. 
Full load at high pressure guaranteed. 


Electric Shock Fatality.—At the inquest held in con- 
nection with the death from electric shock, of a fore overman em- 
ployed at the Dean and Chapter Colliery, Ferryhill (p. 265 last. 
week’s issue), William Henry Thompson, deputy of Dean Bank, 
said he saw Mr. Walton fall, and ran to his assistance. Ав s00n 88 
he touched Mr. Walton he was flung off. He then set off to run to 
the colliery to get the engine stopped; the latter was, however, 
stopped before he got there. When he returned, both Mr. Walton 
apd the boys were off the wires. The boys regained conscious 
nessandcameroundallright, t. 


> 1 
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Mr, Hann, resident manager of the oolliery, said there 
wu an electrio installation ‘both on the surface and under- 
ground. Overhead wires were carried on poles up the incline to 
Dean Bank, and two of the wires, at 220 volts, conveyed the current 
for lighting his house, There were three other wires at 500 volts 
«nveying power for the working of a pug mill. A wire rope was 
fired to one of the poles as a stay at the top of the incline, and the 
ables above were all insulated. The wire stay had got loose, 
a wooden peg in the ground having been removed. At the time 


of the accident the wire was wrapped partly round the pole. The. 


wire stay having been loosened, the wire at the top fell into contact 
with one of the cables. The insulation was not quite perfect, just 
at that part there being a small hole into which a pencil point 
might be inserted. It was a very wet day, and water might have 
got into the hole and thus set up a connection through to the wire 
stay. He had not had any complaint as to children swinging on 
ihe wire stay. 

The Coroner asked if any steps could be taken to obviate 
danger in the future ? 

Witness said that in future the stay would be placed below the 
cables so that there could be no contact. They would also place 
an insulator on the wire at the connection with the pole. 

Ajuryman suggested that the pole could be removed to a safer 
potion. The Jury returned a verdict of Accidental Death.” 


Confusion of Ideas.—Mr. J. G. McLean, engineer 
and manager of the Woking Electric Supply Co., Ltd., sends us a 
post card which he has received, unstamped, and inscribed as 
follows:—'* Hull, August 4th, 1906. Sir,—Why don't you appoint 
the man at once without sending advertisement to the magazines 
when you have already made up your mind whom you are going to 
send to this position ? " 

This polite communication clearly emanates from one who has 
been in the habit of applying for municipal appointments, and has 
failedto note that Woking electricity supply is in the hands of a 
company. The fact that in far too many cases appointments under 
Corporations are allotted to the protégés of influential councillors 
or local magnates, and that the posts are advertised merely as a 
matter of form, to cover the transaction, is notorious; but this does 
not apply to а company, which has to consider ability rather than 
influence in selecting its employés, and has no reason whatever for 
inserting an advertisement if a suitable man is at hand. 


Explosion in Manchester.—A more than usually 
serious explosion, attributed to a fusion of electric wires, took place 
in Victoria Street, on Thursday last week. There were really two 
explosions— the first in the basement of Messrs. John Williams and 
Son’s grocery establishment; the second, a few moments later, in a 
manhole under the street pavement a few yards from Messrs. 
Williams's premises. Most of the damage was done by the first 
explosion, which damaged the building considerably. The second 
explosion forced up the manhole cover, threw down several passers- 
by, and blew in the windows of Messrs. Hime & Addison’s piano- 
forte establishment, No one was seriously injured, but the 
wreckage of property was extensive. 

After the occurrence, the scene of the explosion was visited by 
Mr. Howarth, chairman of the Manchester Electricity Committee, 
and Mr. S. L. Pearce, the chief electrical engineer, and an official 
statement has since been published. It was found that the electric 
distributing mains, laid in 1898, had been burnt away for a dis- 
tance of about 6 ft. The fusing of the mains commenced at a point 
where the service wires to Messrs. Williams’s premises left the 
distributing mains. No positive reason can be given for the 
failure, but in the present case, it is believed that the heat 
generated by the fusion of the wires volatilised the bitumen, and 
the gases given off formed an explosive mixture. 


Competition for Primary and Secondary Cells.— 
An international competition has been opened by the Association 
des Industriels de France for the invention of a primary cell and a 
storage cell satisfying certain conditions. Both cells are to develop 
the maximum power or contain the maximum energy possible per 
unit of weight amd bulk, and they must be free from risk of every 
description to the users, easy to transport, install and maintain. 
The samples submitted are not to weigh more than 20 kg. Com- 
plete descriptions of the cells must be forwarded by the competitors 
before December 31st, 1906, to the President of the Association, 3, 
Bue de Lutéce, Paris, with drawings, and the actual cells must be 
ready for dispatch to the examiners by April 1st, 1907. The total 
prize money amounts to 8,000 fr., which will be awarded ава lump 
ваш or divided at the discretion of the Association, to which intend- 
Ing competitors should apply for full particulars. 


Electric Ambulances for London.—The City Cor- 
poration has decided to inaugurate a motor ambulance service, 
Which is expected to be іп working order before the end of 
year. There are to be over 50 call stations. These will be dis- 
tributed over the City, and will be similar in appearance to the 
existing fire al The purchase of two electric motor ambu- 
lances is provided for by the scheme, but only one, to cost between 
£400 and £500, has yet been ordered, it being considered desirable 
lo gain some experience in working before a second is acquired. 


Royal Engimeers. — Changes are being made in the 
i E MER ofthe field unite of the Royal Engineers, which affect 
electrical branches. One searchlight unit, divisible into two 
(006 each “рте with two generators and projectors, will 
maintained, © new telegraph establishments provide for one 


line of communication telegraph company, two ailr-line, two oahle, 
two wireless, and віх divisional telegraph companies, instead of the 
three existing telegraph companies, 


A Celluloid Substitute.—An American Consular report 
from Reichenberg gives particulars of a discovery of a complote 
substitute for celluloid, which is not yet patented, or on the 
market. The substitute is only a little dearer than glass, and of 
about the same weight. It is very elastic, will not burn, and is very 
easy to work and polish. The material is without smell and isa 
non-conductor of electricity. 


Appointments Vacant.— Mains and distribution 
supervisor for H.M. Dockyard, Sheerness (488. per week); 
instructor in electrical engineering for Crawford Municipal Tech- 
nical Institute, Cork, at £200; instructor for evening classes in 
electric light and power transmission at the East Ham Technical 
College (10s. 6d. per evening). See our Official Notices” to-day. 


A Compulsory Winding-Up.—In the Vacation Court 
on Wednesday, before Mr. Justice Sutton, application was made 
for the winding-up of the Empire Electric Light and Power Co. on 
the petition of the Tudor Accumulator Co., Ltd. Counsel for the 
company asked that the matter might stand over. The petition 
stated that the directors of the company were guilty of a 
fraudulent preference in favour of a firm of solicitors, by issuing to 
them debentures contrary to an agreement with creditors not to 
issue any further debentures. That was a matter which certainly 
ought to be properly inquired into. Hia Lordship said he saw no 
reason for departing from the ordinary course, and made & com- 
pulsory winding-up order. 


Electric Flat-Irons.—A correspondent writes :—“ I 
recently saw some allusions in the ELECTRICAL Review, or in one 
of your contemporaries, to an attempted boom in flat-irons; and, 
having regard to the fact that at least one large house in England 
has suffered from electric fires caused by such irons, I would suggest 
that they be not largely introduced into this country unless fitted 
with a time switch or other automatic device, by which all over- 
heating may be prevented in case an iron is left to itself for a time 
with the current full on, while the user of the iron is absent from 


her work. 
«Охи WHo Knows,” 


It is, unfortunately, the fact that disastrous fires have been 
caused by the misuse of this humble domestic implement, though 
it is harmless when in discreet hands. 

The reference appears to be to a leading article, followed later by 
a note, in our valued contemporary Electrical Industrics, describing 
various methods adopted in America for introducing electric flat- 
irons into consumers’ houses. The demand is not equal to the 
supply,” we are told. Is this irony ? 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with 
technical or the commercial side of the profession and 

also electric tramway and railway officials, to keep readers of 
ErnmorRICAL Ravrmw posted ae to their movements. 


{Р 


Central Station Engineers.— Mr. G. W. Grosset, · 
engineer- in- charge at the Bradford Corporation Electricity Works, 
Valley Road, is resigning his position on the 31st ult. to take up an 
appointment as Station Supervisor under the Admiralty. 

The Portsmouth T. C. has increased the salary of Mr. W. S. 
FOALE, electrical engineer and manager, from £400 to £500 per 
annum. 


Tramway Officials.— With reference to a note which 
appeared in this column in our issue of the 10th inst. as this 
appears to convey the impression that the offer of the appointment 
of “ Advisory Engineer" to the Dover tramways was declined by 
Mr. L. W. Woopman, the borough electrical engineer, we are 
asked to point ont that such was not strictly the case. On being 
asked by the Tramways Committee whether he would accept the 
appointment, Mr. Woodman submitted the conditions under which 
he was prepared to do so. These conditions referred mainly to 
the duties and responsibilities attaching to the appointment, which 
he desired should be restricted and at the same time well defined. 
The Committee, however, were unable to agree to the terms, and 
have consequently made no appointment. 

Mr. G. R. BLACEBURN, late of the Bradford tramways, who was 
recently appointed superintendent of the rolling stock department 
of the Manchester tramways, is to receive a suitable presentation 
from the Leeds Section of the Institution of Electrical Engineers, 
in recognition of his work in forming the section and in acting as 
its honorary secretary and treasurer. 

The Nelson Corporation has under consideration a resolu- 
tion recommending the appointment of Mr. Heim as electrical 
engineer and tramways manager, at а commencing salary of £150 
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Mr. Helm has for some years been chief assistant. The late Mr. 
Henry, it will be remembered, was killed in a cycling accident. 

The Walsall T.C. has adopted the recommendation to increase 
the salary of Mr. R. L. HonBsrIELD, tramways manager, from 
£250 to £300 a-year as from October 1st next. 


General.—Mr. T. J. Seaman, for many years with. 


Messra. Macartney, McElroy & Co., Ltd., has joined the staff of 
Messrs. Thomas L. Scott & Co., contracting engineers, 3, London 
Wall Buildings, London, E.C. 

Mr. T. P. MILLER has been appointed as electrical engineer by 
the Swinton and Pendlebury U.D.C. to superintend tbe laying of 
the E.L. mains, &c., by the Lancashire Electric Power Co., at a 
remuneration of 5 per cent. upon the cost price of the works carried 

,ont under his supervision. 

Mr. FRANK A. Вгоор has resigned his position in the designing 
switchboard engincers' department of the British Thomson-Houston 
Co., Ltd., Rugby, having been appointed assistant superintendent 
of outside switchboard construction with Messrs. Ferranti, Ltd., of 
Hollinwood. 

On Wednesday, August 15th, Mr. W. E. Rosson, chief draughts- 
man of the British Electric Plant Co., Alloa, was presented with a 
collection of works on electrical science and а card-indexing 
cabinet by the employés and staff, having accepted an appointment 
in the electrical engineering department of the Central Technical 
College, London. 

Mr. Epmonps, wiring foreman and meter inspector for the 
Melton Mowbray E.L. Co., who is about to commence business in 
the town as a wiring contractor, has been presented by the staff 
and employés of the company with a timepiece. | 

It is reported that Mr. Marconi has associated himself with the 
Columbia Phonograph Co. as chief consulting physicist. 

Mr. Т. H. Saut has been appointed general clerk and commercial 
assistant in the offices of the Fulham Borough Council. 


Obituary.—H. A. MonianTY, Captain R.N., C.B.— 
Captain Moriarty, who died on the 18th inst., at the age of 91 
years, had a distinguished career, and took a prominent part in the 
early attempts to lay an Atlantic cable in 1857-8, and in 1865-6, 
his services in this connection being rewarded with the C.B. order. 
During the voyage of the Great Eastern in 1866 with the new cable, 
Captain Moriarty, as navigator, indicated the spot at which the end 
of the old broken cable should be fourd, having taken careful 
bearings of the position on the previous occasion, and his statement 
was exactly verified, the cable being booked directly he announced 
that the ship was in the correct place. The cable was brought to 
the surface, but parted, and was finally secured a fortnight later. 

Mr. Isaac FiTCHEN CUTTLER, formerly manager of the St. 
Helens tramways, died at Southport on August 14th, at the age of 
68 years. He was previously manager of the tramways at 
Accrington, Blackpool and Over Darwen. 

Mr. C. O. Luoyp, of Turnham Green, electrical engineer, who 
died on June 19th, left estate of the gross valae of £16,251, with 
net personalty £9,111. 

We have to record with regret the death of Mr. James DREDGE, 
C.M.G., of West Hill Park, Titchfield, Hants, which took place on 
Wednesday last week. Mr. Dredge, who was in his sixty-seventh 
year, was a pupil of Sir John Fowler, and had been joint editor of 
our esteemed contemporary Enyineering for 36 years; he was known 
throughout the engineering world as an authority on matters con- 
nected with his profession, and bad been prominently con- 
nected with many of the great exhibitions, in which he took 
a keen interest, his services in connection with their 
organisation and conduct being highly appreciated. Mr. Dredge 
was the recipient of many decorations from foreign governments; 
he was a member of the British Royal Commission at the Chicago 
Exhibition of 1893, and Commissioner-General for Great Britain 
at the Brussels Exhibition of 1897. He was a member of the 
Institutions of Civil and Mechanical Engineers, and was the author 
of many technica) and other works. ` 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sir Hiram Maxim Electrical Co., Ltd. (84,426).—Issue on 
July Hth of £500, on July 25th of £500, on July 81st of £500, and on August 2nd 
of £500 debentures, part of series created May 16th, 1906, to secure £10,000, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series: 
£4,500. 


Liverpool Silver and Copper Co., Ltd. (electrical process) 
(30,277). Notice of the abandonment of the issue of £17,000 debentures dated 
January 9th and registered January 18th, 1906, as part of an authorised series of 
£20,000, has been filed. £12,000 4 per cent. first mortgage debentures, 
created and dated August "th, 1906, have been registered. Property charged: 
The company's undertaking and property, present and future, including 
uncalled capital. No trustees, 


Macartney, McElroy & Co., Ltd. (57,101).—This company's 
annual return was tiled on August Uth, when 3,332 shares had been taken up out 
of a nominal capital of £60,000 in £10 shares. £10 per share has been called 
up on 3,312 and £33,120 has been received. 4200 is considered as paid on 


20 shares. Mortgages and charges: Nil. .. . -> a 


. Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Issue on. August 10th of £1,600 6 per cenf. second debentures, part of series 
created July 10th, 1906, to secure £15,000, charged on the company’s under 
taking and property, present and future, including uncalled capital No 
trustees. Previously issued of same series : £6, ` 


Baily, Grundy & Barrett, Ltd. (38,004).—This company’s 
annunl return was filed on July 12th, when 1,031 shares had been taken up out 
of a nominal capital of £10,000 in 2,000 shares of £5 each. £5 per share has 
Voss bee up, and 45,155 has been received. Mortgages and charges: 

,000. 


- Ackroyd & Best, Ltd., lamp manufacturers, Morley (54,600) — 
Issue on July 25th of £1,000 debentures, part of series created March 3rd, 1904 
to secure £15,000 at 10 per cent. interest with 24 per cent. bonus, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. Trustees: C. T. Naylor, Dean House, Kilmeston, Alresford, Hants: 
and J. P. Humble, Heaton Lodge, Wortley, Leeds. Previously issued of came 
series: £6,400. 


Provincial Tramways Co., Ltd. (London) (6,445). —Ізвое 
on August 3rd of £15,000 4 per cent. debentures, part of series created May 27th 
1904, to Secure £125,000, roperty charged: Тһе company's undertaking and 
00 00 present and future. No trustees. Previously issued of same series: 

106,500. 


CITY NOTES. 


Metropolitan District Railway Co. 


Тнв half-yearly meeting of this company was held on the 16th 

inst. at the Westminster Palace Hotel. We are indebted to the 
Times for particulars of the proceedings. Sir GEORGE Gimse, the 

chairman, who presided, referred to the completion of the equip- 

ment of the railway electrically and to the increased traffic and 

financial details mentioned in the company's report and recorded in 

our last issue. Sir George then touched on] some engineering 

features. All the initial troubles and failures of the automatic 

siznalling had been overcome; the new system increased the 

working capacity of the line, and he hoped it would prove an 

additional factor of safety. 'The cost of its maintenance under 

ordinary conditions would not be so high as it had been during the 

past half-year. As to the expenditure during the half-year on 

repairà and renewals of rolling stock, £23,643, he did not tbink it 

could be regarded as normal. They were now having very little 

trouble with the more important parte of the rolling stock, although 
there still remained some work to be done on the bogies. The 
motors and the controlling equipment had given no trouble from 
the commencement of working. The company had 198 motor-cars 
and 232 trailer cars, and the total cost of these worked out at about 
£30 per seat, which he considered was a reasonable price. The cost 
of electrical energy had been £65,543, or at the rate of 1:814. per 
car-mile, exclusive of sub-stations, The supply of current had been 
admirably maintained, and there was reason to hope that its cost 
would be considerably reduced. Referring to the item of wages of 
trainmen for the six months, £22,127, he said that this figure 
included not only the motormen but also the car conductors and 
gatemen. The additional cost due to the employment of conductors 
and gatemen in the trains was at the rate of £20,000 a year, and 
this was a matter which was receiving careful consideration. The 
total expenditure, which included the whole cost of traffic operation 
and maintenance of rolling stock, was £104,889. The corresponding 
cost for the first half of the year 1899, when the railway was being 
worked by steam power, amounted to £63,426. In that half-year 
624,383 passenger train-miles were run, whilst in the last half-year 
1,196,112 miles were run, or an increase of 91°6 per cent. The 
cost with steam working was 24:384. per train-mile, whilst 
the cost with electric working had been 21:05d. per train- 
mile, ог a decrease of 3°33d. per train- mile. The company 
was nowrunning 67 more trains each way over the railway each 
day, a3 compared with what it was doing in the year 1899. 
In regard to the revision of fares, the board had endeavonred to fix 
each fare with due regard to the circumstances affecting the traffic. 
According to the proposed revision, the fares from Hammersmith 
as far as West Kensington would be 1d., to Earl’s Court 14d., to 
Gloucester Road 2d., to South Kensington 22d. Then from Sloane 
Square to Aldgate East all the stations would be grouped аё а 
charge of 3d., which was practically adopting for all that group the 
existing single third-class fares. They intended to abandon the 
special reduction made in the return tickets. It was hoped to get 
the new fares into operation at the beginning of next month. He 
moved the adoption of the report, which was seconded by the 
DEPUTY-CHAIRMAN (Mr. Perks, M. P.). 

A short discussion followed, in the course of which Mr. DARLEY 
asked for some particulars with regard to faulty rolling stock, and 
on whose shoulders the cost of repairs fell; and Mr. Mansy 
inquired whether, in the event of the company being more 
prosperous, the arrears on the 4 per cent. guaranteed stock would 
be paid before the other shareholders received any dividend. 

The CHAIRMAN, in reply, said the arrears of dividend would have 
to be paid before any dividend could be received by the holders of 
the other classes of stock. 

An extraordinary general meeting followed, at which the CHAIR- 
MAN moved a resolution authorising the company to create and issue 
£900,000 of second preference stock and £300,000 debenture stock 
under the Metropolitan District Railway Act, 1906. He said that 
the estimated capital expenditure for the next half-year was 
£80,000, and for the subsequent half-year £60,000, making a total 
of £140,000. ; 

The DEkPuTY-CHAIBMAN seconded the resolution, and it was 
carried. . "AD " Я 


~ 
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Mexican Light and Power Co., Ltd. 


Тнк interim report of the company, which is reproduced at great 
length in the Financial Times, states that the gross earnings 
during the first six months of the present year were $1,754,833 
andthe operating expenses amounted to $722,330, of which $320,000 
was due to the use of steam power; while the maintenance charges 
amounted to $111,772, all expressed in Mexican currency. There 
will be required to complete the work now in hand the sum of 
$1,000,000 in excess of the anticipated net earnings for the period 
ending December 31st, 1907. The net earnings from the first 
installation are estimated by the general manager to reach $190,000 
gold per month in January, 1908; and should the demand for 
power continue to increase, the directors must consider the 
advisability of constructing a second hydraulic installation, with a 
capacity of about 40,000 н.р., which, by reason of the preliminary 
work already accomplished, should not cost more than $2,500,000 
gold, and which, after providing for the fixed charges upon tbis 
capital expenditure, should ultimately ensure an increase of the net 
earnings of the company to more than $300,000 gold per month. 
The directors have not decided what securities they will advise the 
shareholders to issue to provide for future expenditure on capital 
account, but, in view of the satisfactory progress which has been 
made, they do not anticipate any difficulty in providing for the 
company’s financial needs. At present, by using approximately 10 
per cent. of steam power, chiefly on peak loads, the company is 
supplying a maximum of 20,000 н.р. daily. The installation in the 
Federal district totals 37,500 н.р., and the estimated annual 
increase in business is 6,000 н.р. In addition, the company has 
entered into a contract to supply electric power for the operation 
of the tramways of the Federal district for 10 years, commencing in 
October next with 5,000 H.P., which will increase to 7,500 н.р? as 
the existing tramway lines are extended. In June last a contract 
wasmade with the Federal Government to supply electrical energy for 
pumping potable waters for the city of Mexico for 20 years, which will 
require about 3,000 н.р. The mining camps at El Oro will require, 
in addition to the present actual supply, about 5,000 н.р. во soon as 
electrical equipments for its use can be installed by the mining 
companies. Many contracte for smaller units are under negotiation, 
which are only delayed by reason of the non-completion of the 
company's works, or by the time required by the consumers to 
obtain electrical equipment from the manufacturers. Originally 
formed with a view to providing a hydro-electrical plant at 
Necaxa, with transmission to and distribution within Mexico City 
of energy for power, &c., the company eventually absorbed the 
three then existing companies supplying electricity in the city. 
Owing to the unexpected opportunities for power supply which 
preented themselves, the Necaxa station was increased in size to 
contain six 8,200-н.р. turbines coupled to 5,000-Kw. generators; 
transmission lines were completed to Mexico City (95 miles) and 
thence to El Oro (76 miles), a mining centre. With a view to 
safeguarding the company’s water supply, a concession for rights 
over the upper water sheds in the area in question was obtained, 
and it is now estimated that 200,000 н.р. of electric power are 
available for production. The company owns several valuable 
franchises, including one covering the entire Federal dietrict, an 
area of nearly 400 square miles, in which is situated the City of 
Mexico and 12 other municipalities. The towns of Guadalupe Hi- 
dalgo, Atzcapotzalco, Tacubaya, Mixcoac and San Angel are already 
supplied by the company, which is rapidly extending its field of 
operations to all the other important points in the Federal district, 
thus forming a complete system of distributing wires, which will 
guarantee its effective control of the entire Federal district. This 
Federal concession extends till the year A. p. 2012. 


North Metropolitan Tramways. 


Ат the half-yearly meeting of this company, the CHAIRMAN, in 
moving the adoption of the report, said the only prominent figure 
in the accounts was the item of £83,358, chiefly composed of the 
amount received from the London County Council in respect of 
the four years’ profit for the unexpired portion of the lease. After 
deducting ‘debenture interest and loss on investments there was a 
balance of £76,257, and of this the directors proposed to. appro- 
priate £72,099 as a dividend to the shareholders at the rate of 13s. 
per share on the ordinary shares, less tax. The proprietors must 
regard this as part payment of the amount of £4 or £5 per share, 
which he said he thought he should be ађе to announce at that 
meeting. An application had been made to the Court for а reduc- 
tion of the share capital of the company and for the return of 
£3 108. per share, but it had been ordered to stand over until next 
October. The company had to go to arbitration in the matter of 
East Ham and the Barking Road depót, and as money was realised 
it would be paid over to the shareholders without delay. The 
money forthe £3 10s. per share was lying in the bank, but the 
directors could not distribute it without the order of the Court.— 
Financial Times. 


Dublin and Lucan Electric Railway Co.—At the 
half-yearly meeting held on 16th inst., the chairman attributed the 
decreased receipts compared with the corresponding period of last 
year to the dullness of trade. The sum now available for dividend, 
alter payment of debenture interest, was £875 3s. 3d., which it 
was agreed to apply as follows:—4£475 in payment of the half- 
: Year's dividendi оп the 5 per cent. preference shares; £100 on 
account of the electrical contractor's debt; to write £100 off the 
Price (£428) of а recently purchased new electric motor; and to 
сапу forward te balance of £208 3s. 3d. to the next half-year. 


Oxford Electrical €o., Ltd.—An interim dividend on 
the ordinary shares at the rate of 5 per cent. per annum for the half- 
year ended June 30th, has been declared. 


Crossley Bros., Ltd.—The directors have declared an 


interim dividend of 10 per cent. 


Oldham, Ashton and Hyde Electric Tramway Co. 
— This company announces ап interim dividend at the rate of 5 per 
cent. per annum. 


Toronto Electric Light Co.—The accounts for the six 
months ending June 30th last, show, after paying the dividend, a 
surplus of $78,610, as compared with $42,175 in 1909. 


The Chilian Electric Tramways and Light Co.— 
This company shows a net profit of £173,246 for 1905, as compared 
with £88,670 for 1904. А dividend of 9 per cent. has been declared 
on £1,694,000, as against 8 per cent. on £950,000 in 1904. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to:— 

South Metropolitan Electric Tramways and Lighting Co., Ltd.—Provisional 
certificates (fully and partly paid) for 150,000 6 per cent. cumulative preference 
shares of £1 each, and £150,000 4 per cent. debenture stock. 

And to allow the following security to be quoted in the Official 
List :— 

Folkestone Electricity Supply Co., Ltd.—Further issue of £15,000 44 per cent. 
first debenture stock. 


Northern Counties Electric Supply Co., Ltd.—The 
agreement for the sale of the above company to the Cleveland and 
Durham Electric Power Co., Ltd., on the basis of 25s. for each 20s. 
share, has been completed. The cash payments will not be made 
unti] October 1st, but they will bear interest at the rate of 3 per 
cent. from July Ist. The exchange of shares will be made ‘in the 
middle of next month. М 


Chloride Electrical Storage Co., Ltd.—The annual 
general meeting was held at the worke, Clifton Junction, near 
Manchester, on 15th inst., Mr. W. Bannister, J.P., presiding. Mr. W. 
Bannister proposed, and Dr. Hopkinson seconded, the adoption of the 
directors’ report and statement of accounts, to which we referred 
briefly in our iesue of August 10th. The profit for the 12 months 
ending June 30th last was £24,702, and during the year the deben- 
tures, amounting to £20,000, having matured, were entirely paid off. 


Dividends of 6 per cent. on the Preference and of 10 per cent. on 


the ordinary shares were declared, the dividend on the ordinary 
being an advance of 2 per cent. on previous years. £8,000 was 
carried to reserve fund. The report was adopted. j 


German Transatlantic Electricity Co.—The report 
for 1905 states that the share capital was increased by £700,000 to 
£1,800,000 for the purpose of providing for the rapid development 
of the company’s enterprises, and it is now proposed to make a 
fresh issue, which will bring the total capital uv to £3,600,000. 
The company recently acquired the sub-station of the Buenos 
Ayres Electric Tramways Co., and made an agreement with that 
company for the supply of energy for the whole period of the con- 
cession. The company leased from La Capital Tramway Co. its 
central station and plant of 2,075 н.р. in return for an annual 
payment of £5,000. On the other hand, the company leased to 
the Grand National Co. the Metropolitan Co. for a yearly payment 
of £20,000 and two-thirds of the receipts in excess of a total of 
£22,500. The company also made arrangements with the Grand 
National groups to supply energy for all the lines. А contract was 
also made with the Cia. Belga-Argentina de Tramways for the 
supply of energy.— Review of the Liver Plate. ' 


South Wales Electrical Power Distribution Co.— 


An extraordinary general meeting of the proprietors of the company 
was held on August 8th, at Cardiff, when it was agreed to create 
and issue £500,000 debenture stock bearing interest at the rate of 
£5 per cent. per annum ; also £1,000,000 of new share capital in 
100,000 £10 preference shares with interest as above. 


Bolckow, Vaughan & Co., Ltd.—After providing for 
depreciation, the accounts of this company show a profit, including 
£45,224 brought forward, of £389,359. Expenditure upon new 
collieries, machinery, &c., during the vear has been £247,919, of 
which £191,219 has been debited to capital account. It is pro- 
posed to write off capital account, in addition to the £56,700 from 
revenue, a further £50,000, to pay a dividend of 6 per cent. on the 
ordinary shares, and to carry forward £80,925.— Financial Times. 


Mather & Platt, Ltd.—The report for the year ended 
June 30th last, to be presented at the meeting at Manchester on 
the 29th inst., states that the net profits for the year, after charging 
depreciation and making provision for directors’ remuneration and 
expenses, are £103,868, which with the balance brought forward, 
£21,239, makes an available total of £125,107. The directors 
recommend a dividend at the rate of 7 per cent. per annum on the 
ordinary shares for the year (less interim dividend paid in March) 
anda bonus of 3 per cent., transferring to reserve account (bringing 
up the amount to £270,000) £40,000 and carrying forward £25,107. 
The directors have for some time had under consideration the 
question of a change in the period of the annual stocktaking, and 
have come to the conclusion that it is desirable to alter the date 
from June 30th to December 31st. The next balance-sheet will 
accordingly be made up to the end of December, 1906, with a view 
to the payment of dividends on March 1st following. The interim 
dividends will thus in future years fall to be paid in September 
instead of March.— Financial Times. | 


— — 


810 


THE ELECTRICAL REVIEW. 


[Vol 50. No. 1,800, Abater $4, 1908, 


n-——— —————————————————— алынан нн ны анын ананы ран аана ы ананар D n наара» 


MARKET QUOTATIONS. 


Wednesday, August 22nd. 


a Aoid, Hydrochloric oe es per cwt. 5/- ee 
а „ Nitric .. - P ». per owt. 22J. a 
a „ Oxalic.. us T per ct. 827 Ка 
a „ Bulphurio .. ` per owt. 5/6 oe 
a Ammoniac, Sal ©» per cwt. 42/- К 
a Ammonia, Muriate (crystal) per ton £83 10 és 
a * , ee ee е рег ton £80 ee 
a Bleaching powder M per ton £5 10 a 
a Bisulphide of Carbon .. per ton £18 КЕ 
а Borax . per ton £15 
а Benzole (90 ) e ee per gal. 1 ° e 
a ў (50 9%) è per gal. 10d. i: 
a r Sulphate .. per ton £926 T 
a Lead, Nitrate * . per ton 298 м 
а „ White Sugar ix .. per ton £81 m 
a „ Peroxide... we per ton £27 10 с 
a Methylated Spirit .. es .. per gal. 2/6 5% 
а Naphtha, Solvent (90 % at 160°C) per gal. 5/6 e 
a Potassium Bichromate, іп casks per lb. Bad. 25 
а Potash, Caustic (76/80 96) e рег ton £20 e. 
a Potassium Cyanide ee ee per lb. 2d: ee 
а Shellac e ès vs per cwt. . M 
a Sulphate of Magnesia .. per ton £4 10 $e 
a Salphur, Sublimed Flowers  .. perton £6 10 66 
а РА vered ix es per ton £5 10 өө 
а n Lum as . рет ton p 
a Boda, Caustic (white 70 % .. рег ton £10 15 ae 
a „ stals ss - per ton £8 5 vs 
a Sodium ichromate, casks .. рег lb, A zs 
2 n anide .. T ee per lb. es 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton 2200 85 
b » Wire, in ton lots .. perton £220 is 
b А Sheet, in ton lots .. рег ton £210 m 
b Babbitt's metal ingots ars Per ton 448 to £140 p: 
e Brass oar metal 2"to 12") basis per ib. dad. 
e „ be (brazed) ae ee per lb. 104d. 
ё ws » (solid drawn).. ee per lb. : 
e 97 ire, 8 ee ee ee per Ib 9 * e 
e Copper Tubes (brazed) .. .. рег lb. 1/- “ә 
e [1] 99 (solid drawn) е рег Ib. 1/- 
g Copper Bars (best selected). per ton £97 
g Copper Sheet oe T .. per ton £97 А 
9g »9 e. ee е рег ton £97 
€ „  (Eleotrolytio) Bars .. рег ton £92 vs 
К І » 90 ts e per ton 2104 e. 
9 2 " +. per ton £95 oe 
в 1 [TY H.C. Wire per Ib. 11d. ee 
f Ebonite Rod ee oe .. per lb. 8/8 is 
n” Bh E m e. per lb. 8/ "© 
я German Silver Wire se per lb. 17 a 
А Gutta-percha, fine T . per lb. б/- to 1- 2l 
h India-rubber, Para fine . per lb 5/2 to 5/2} as 
$ Iron, Charcoal Sheets .. por ton £18 m 
$ 4 Pig (Cleveland warrants) per ton — 1/74 inc. 
$ , Forgings, according to sise рег ton From эө 
í ,, Sorap, heavy РИ ee рег ton 47/6 to 50/- s 
„ Wire, galvanised No.8 .. рег ton £9 15 a 
„ Lead. English Inne. . per ten | [f 100 7 to 10%. in. 
„ „ „ sheet. — 0 per ton {oo do] 7 to 10% in. 
m Manganin Wire No. 28. per lb. hi ES 
g Mercury Vs we - .. per bot. : 
d Mica (in original cases small. per lb. 8d. to 1/- Р 
” » „ medium per Ib. 2/6 to 4/- ee 
d y " „ large .. per lb. 4/6 to 8/6 ue 
p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 =e 
p » rolled bars & per lb. 1/14 to 1/8 вә 
р [T] [T] strip & sheet per Ib. 14 ee 
e Platinum  .. es ee eo. рег os. nominal ` 
e Bilicium Bronze Wire per b. 1/- to 1/1 a 
i Steel, Magnet, aco'd'g todesc’p’n per ton £58 ^ 
97 96 bars ee ee £16 to £40 ee 
g Tin, Block (English). . per ton { 1 8 60J- inc. 
n Wire, Nos. 1 to 16 ee per lb. 9/9 "- 
p White Anti-friction Metals— 
| as Ant b ee ee per ton £46 to £70 ee 
k Zino, Bh’t (Vieille Montagne bnd.) per ton £83 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 1 Bolling & Lowe. 

e Thos. Bolton & Sons, Ltd. к Morris Ashby, Ltd. 

d F. Wiggins & Sons. * W. т, Glover & Co., Ltd. 

e Frederick Smith & Co. я P. Ormiston & Sons. 

f India-Rubber, G.P. and Teleg. о Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronse Co., Ltd. 


g James & Shakspeare. 


Railway Accidents During 1905.—The Board of 
Trade report on the accidents that occurred on the railways of the 
United Kingdom during the year 1905 shows that 1,099 persons 
were killed and 6,459 were injured by accidents due to the running 
of trains or the movement of railway vehicles. The average 
figures for the previous nine years were 1,149 and 6,651 respectively. 
The year was remarkable for the number of fatalities to passengers 
in train accidents, but 38 out of a total of 39 deaths of passengers 
were due to four collisions and derailments of trains. The number 
of passengers injured in train accidents was much below the 
average. The numbers of railway servants killed and injured in 
train accidents were six and 112 respectively, figures also far below 
the average of previous years. 


artistic productions” in London generally, and 
minster ín particular 


^ gTOOKS AND SHARES. 


Tuesday Evening, 
AvuGUST activity in the Stock Exchange is far too uncommon for it 


to be regarded as anything but a happy omen of increased business 


when the world and his wife shall return from their holidsys. 
Markets are energetic in many directions. An American “boom” 
ran neck-and-neck with a revival in Kaffirs, while other departments 
felt the sustaining force of sympathy. Against this must be set 
the terrible calamity at Valparaiso, to which is partly due the 
continued slackness in the prices of Consoles and Home Railway 
stocks. Investment issues are rather throwing off allegiance to 
Consols, and, as the following price-lists show, electrical descrip- 
tions move upon their own lines. 

Railway stocks demand the first attention. Coming soon after 
Lord Stalbridge’s announcement with reference to an electrified 
London and North-Western line between Euston and Watford, 
there has been another, by Sir Ernest Paget, stating that the 
Midland will shortly adopt similar means of traction between 
Lancaster and Morecambe. In time, no doubt, we shall see even 
the Great Eastern seriously dealing with the electrification of some 
of its suburban services: the Company talked much, some years 
ago, of what it might do in this direction, but has remained passive 
whilst most of the other important Railways have grappled actively 
with the problems connected with it. 

Central London Ordinary and Preferred stocks are both two 
points down, ex 2 per cent. dividend, and City and South London 
has not yet recovered the amount of the distribution deducted last 
week. Great Northern and City Preferred shares аге 4 better at 
3%, but the most noticeable movement is the advance to 24 in 
Districts. The Chairman declared that the company would have to 
raise its fares, and upon the strength of this Districts have been 
bought by a few speculators. Such a step will probably bring the 
Metropolitan Railway into line with it, and even the beneficiaries 
of the chief rates can scarcely complain if they are called upon to 
pay a little more than fourpence for a return ticket from Hammer- 
smith to Bishopsgate or Aldgate. 

Chili’s fearful disaster has moved but one price in any of the 
markets with which we deal, Chili Telephones falling a sovereign to 
62. Anglo-American Telegraph A is a point better, but in sym- 
pathy with the advance in American Railways rather than from 
hopes of an increase of traffic on account of the earthquake. In the 
Eastern group there are two rises, both of 4 per cent., in the 
Preference and Debenture stocks of the Eastern Telegraph Com- 
pany. No other changes call for comment. 

National Telephone Preferred and Deferred are again side by 
side at 109, showing advances of 4 and 1 respectively. 

Several electricity supply companies’ shares participated in ?z 
dividend markings last pay day, but without producing material 
alterations in prices; Charing Cross Ordinary and Preference and 
Metropolitan Ordinary were unchanged, notwithstanding their 
dividend deductions. The needlessly wide margins officially 
quoted between buying and selling prices do not permit of much 
variation occurring when dividends are half-a-crown, as in the case 
of Charing Cross Ordinary, or 2s. 3d., like that of the Preference. 
Westminster Ordinary are ex 5s. 6d., but the price was only put 
down à, to 10. Edmundson's Preference at 54 are the fraction up, 
and a few Debenture stocks are a point better. Rises of } have 
occurred in City of London and County of London Ordinary shares, 
and County Preference are up 10s. 

Business in traction varieties is quiet, with no feature of im- 
portance beyond improvements of 5s. in British Electric Ordinary 
and 10s. in the Preference. London Motor Omnibus shares are 
duller at 125, while London General Omnibus stock stands about 
90. London United Tramways Preference are 3 to the good at 8$, 
but the Debenture is down a trifle. Buenos Ayres and Belgrano 
Ordinary have retrograded ү; upon further consideration of the 
report, which document, by the way, bas been the subject of 
spirited comment in the Stock Exchange, some reading it as very 
satisfactory, and others taking & less rosy view of it. But Anglo- 
Argentine trams, old and new, are both better, and Cape Electrics 
took advantage of the rise in Kaffir shares to improve to 15s. 

Manufacturing shares are so quiet that it could be truthfully 
said there were no alterations, but for a few issues from whose prices 
the dividends have just been deducted. 


Gas.—Prof. Church has chatged the gas companies with 


being “ ће chief destructive agency at work on pictorial and other 
ist od yon e Palace of West- 
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SHARE LIST OF ELEOTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | Business done 
Present NAME or Dividends for the last 898 с, week ended | Hise + 
lano, hi ES four years. Aug. 14th. Aug 91st, шеш, Fall — 
1/00 | Amason Telegraph Co.'s shares, Nos. 1 0035000 | 10 | Nit | NH | NE | в-а e 
8 038. i se — — oe ee ee 
15,6008 | ро. do. 5 96 Debs., Nos, 1 to 1,950 Red. | 100 Nil Nil Nil 5 96 87 — 92 67 — 91 893 891 $a 
02,800 oe eo ee ee Stock 60/6 618. 8} 66 — 68 xd €6 — єн 66 dd ее 
8,148,700 Do. do. do. 6 & Pret. ‘ë „Stock 6 '6 96 6 п 1144 ха | 114 —115 114 1137 + 1 
иа | Do do. do. rred oe — .. | Book А 9s. il 4 22} — 92 24j— 244 24 224 | 11 
86,000 lo-Portuguese Tol., 5% Mort. Deb. Stock Red. | 100 vs A i xe 101 —108 101 —10 £a x ad 
4,000 one, Nos. 1 to 44,000 .. „ 5 | 6% | 19 |8% | 8% - 6y— 1 —1 
1989561 Cable Sting. 500 year 4% Deb. Sk. Red. | Stock | 4% 44 | 4% | 4 974 — ить — 994 50 . 
16,000 Cuba Telegraph ee oe ee oe ee ee 10 vows 10 & 5 & 5 Ы se 
è 6,000 Do. 10% Pref, eo ee ee ` ee 10 ш X i X 19 * Ei 96 17 — 18 17 — 18 • ee ee 
14,981 Direct Spanish egrapb, Ord. ee ee ee а Я " Bll— e ee oe 
6,000 Do. do. 10 Cam. Pref, ee 8 10 Y, 10 © 10 « 10 = 9} 81— 91 ee v. е 
80,000 Do. do. Debs. ee ee 60 y 43% >. 98 — 101 ы —fol oe oe ee 
ОЛО | Direct United States Cable .. v5 2d ‘3 20 X B % * 4 154— 16 154— 16 154 158 oe 
65,000 Direct W. India Cable, 4 Reg. Deb., 1 to 1,900, R. 100 Y 44° 5 b 100 —102 100 —102 ee oo oe 
4,000,000 | Eastern Telegraph, Ord. b A. ae ee .. | Воск | 7 $ 1% 1% 7 146 144 dE 
9,000,000 Pret. Stock e oe | 100 8X | 83% 83% 911 91 + { 
Loe, fT Do. 4 Mort. Deb. Stock Red. m Btock 4 X 4 y^ 4 * 4 wa 9 + 
mae | Eastern Extension, Australasia, and China Tele. 10 1% 1% 71% 7 14 и .. 
пио Do. 4 Deb. Stock ee ee ee Stock 4 Ж 4 * 4 y." 4 e d oe 
mane | East&B. Afric, Tel., 4 % Mt. Db., 1 to 8,000, red. 1909 | 100 | 4% | 4% | 4% | 4 e . 
S | Do. 4 % Bog. M. Debs. (Mauritius Bub.) 1 to 8,000 95 | 44 | 494 | 4% 1 ss ә 
же Globe legraph and Trust ee ee ee eo 10 £8 54% 58% 53 Ч 1 a } ee 
190,887 Do. do. 6% Pre.  .. ..| 10 6 6% |6% 16 1444 14 vs 
160,008 Greas Northern Telegraph, of О еп ү 10 |1% 15% | u € 24 їн — 3 
9 
| vein — oe ene! f ок 45 : Н 
961,19 | Marconi’s Wireless Telegraph. es ie, oes 1 Nil Nil Nil i . . 
9,000 | Monte Video Telephone Co., Ltd. Ord. v US 1 8 8 4 sa ee = 
T-- National T es. e 10 6 6 6 63, | 1074-1094 108 —110 10.4 | 108 MD 
e e 0 ee ee ee — T ` 
1,906,067 Ў Def. Stock 50 .. | 100 4 5 b 5 107 — 10) 103 —110 1 105 +1 
16,000 Do. do. 6 % Cam. 10% Pref. .. A 10 6 6 6 6 11 — 13 11 — 13 A gs ex 
лю | Do 90. 8 & ard P., liam! 5 |5 M 8 5 үз ши 4 7 6 
on- um. е — X ee 
196,09 | Do do, ` 8496 Deb. Stock Red. .. | Stook 84 83 83 97 — 99 971— 994 99 m | +4 
1,400,008 opu Р Dor. £ ook Be Ils 100 ‘ 4 4 4 pi и 102 ш 1092 
179,818 en Telep. an . Г paid 7 й 4 . ee 
00,000 e е m Prat ee 1 6 65 6 65 Wee 17. 1 . ee ee 
— Paeldo 4 PE ae TO %, Gar Deb Жүк w 4x ae l4 i —162 99 —102 2 " = 
0 е!., пат. eg = an * . 
11,8990 ter's ee ee МО ee ee 00 ео 8 5 $ 5 P b 4 5 78 ee 
00,000 Telephone Co. of Egypt, 4 % Deb. Red. ee ee 100 ee ee eo 4} 101 —104 101 —104 * . 
821 | Submarine Cables Trust - ә éé ee | Cert. 6 6 6 в 199 —132 199 —182 
19,000 United River Plate 8 ее ee es 5 7 8 8 8 % 7 — 7 7 — 7 71a . . 
40,000 ө 5 • Pret., Nos. 1 to 40,000 5 5 b 6 b bi— 54— • ee 
190,07 do. 6 Debe. ee es ее eo Btock 6 5 5 5 109 —112 109 —112 oe 
15,0083 | West African Tel ph, Shares bi ae s: 10 3 4 4 0 10 ee 
008 | W. Coast of America, 1 to 80,000 & 68,001 to 68,008 2% N Nil = — E ss 
Do. 4 Debs., 1 to торе by Bras. Bub. Tel, 100 4 4 4 4 96 1 =. —102 ео 
Western elegraph, Ltd., 08. 1 to 207,980 ee 10 1 1 1 b 14 = 14} 14 = 14 0 ee 
Do. ° 5 96 Debs. 2nd series, 1906 100 5 6 b b us . ==. ee ee 
(I Do. do. 4 Deb. Stock Red. ee 100 4 4 4 4 103 —106 103 —1C6 oe ә 
Wen India and T ae en s 10 N nM — d 9/3 ‘ 
04,568 Do. . 6 Cum. 1st t. ee ee 10 NY 1 N OR 5 96 -> 6 . oe 
4409 Do. ёо. 6 е $n Pret. ee ee 10 i N Nil — 44— 6% . ө 
80,0008 | Do. do. 5% Debs., Nos. 1 to 1,800 .. | 100 5% | 5% | 5% 5 99 —102 | 99 —102 | s ee 


| 


Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


| 


LMA Ange- Argentine Trum. 1b, u ЗО «0U,UU'I ee 


. o 8 } 6 A— 1 | 7 — 74 1 ih ) à 1 + 1A 
100,000 | Do. Nos. 430,008 to 910,007 and 560,008 to 580,007 .. 6 А s m ы | — a — 7 | 63 et | +2 
200,007 Do. . Profs., 1 to 900,001 .. 5 855 8 b 6 — 6 534 5h oe 
266,600 . t, 6 b. 9 1888 ee 6 6 6 188 —141 188 —141 ee ee ee 
28.100 Auckland Е. Trams., 5 % 1st Mort. Deb. Stock .. | 100 vs 5 5 5 102 —104 102 —104 1034 |. 
800,000 ' Babcock & Wiloox, 1 to 580,000 „ 1 і 17 20 20 — 4 35— 44 82/6 | 0/74 
108000 ' Do. do. 6% Cum. Pref., 1 to 100,000 .. ў 6 6 6 1 18 1 18 | * 
8.00 | Britiah Aluminium, Ord., 2,001 to 40, Rt b E 1 1 — 4 Bi 4 | 39/4) | 77/6 . 
40,000 Do. do. 7 Cum. Pref.. . е 6 Nil Nil 7 1 6 = 6 — 64 64 . 
30,000 Do. do. А” 6% Cum. Pref. ee ее 5 Nil Nil 6 6 5 — 5 — | 57 ee 
20,000 Do. do. 4 F ding Ce ° e. ee ec 4 4 4 = 4 — | . oe 
800,002 Do. o. 5 % lst Mort. Deb. Stock Red. | Stock 6 % | 5 6 [1 101 —105 101 —105 100 : 
800,000 | British Columbia E. Rail Def. Ord. Stock .. . és 6 6 6 117 —120 117 —140 1184 va 
800,000 Do. Б Pref. Ord. Stock ee [E ee 1 ee 5 5 5 % 1(8 —111 t 1С8 —111 111 | ee 
115,000 Do. 5 Y Cum. Perp. Pref. Stock " ..]| 100 vs b b 6 105 —108 165 —108 ! 107} 1063 ia 
240,400 Do. ist Mort. Debs., 1 to 6,250 ee 40 ee 4 $ 103 —105 1038 —106 | ee ee oe 
330,000 Do. Vancouver Power Debs., 1 to 3,900 100 101 —104 101 —1C4 2d а da 
186301 | British Elecirio Traction — n 10 | 8 6 6 9 9, pis 54 — 6, 5 + } 
161,491 Do. do. 6% Cum. Pref. .. .. 10 6 6 6 6 96 9 — — 91 ха 91 t * 
1,415,499] Do do. 5 % Perp. Deb. Btock .. Stock | 6 6 b 5 111 —114 112 —115 114 1134 
410,178 Do. do. 96 . Btock Red. 100 eo 8 44 4 == 90 — 93 oe ee | +1 
100,000 | British Insulated and Helsby Cables „ ae 5 | 10 8 8 8 67— 71 g- 13 6$ 2 " 
100,000 Do. do. 6% - Pref. ee ее Б 6 6 6 6 — 6 ee oe eo 
$00,000 Do. do. 44 9% 1% Mort. Deb. Red. | 100 102 —105 103 —105 š : 
712000 | British Tbomson-Houston 44 % let Mort. Debs. .. | 100 ds 86 — 88 96 — : » 
шый на v ae ee so H— 1} H— 1 E RT 
1,016,268 do. 4% Mort. Deb. Stock’ .. | 100 — | 4 4 4% | TI— 88 т — 83 ^ NU M 
58,000 TBrowestt, Lindle y & LI] Ord. ee £1 Nil N Ni ee N. a A ee ee | е 
60,00 ч Do, do. m. Pref. . £1 Nil Nil Nil a 14/6 to 1 мў to 1 AR vs us 
105,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. 9 Nil Nil Nil | 23 э— - 1 AN wed cw 
150,000 Non-oum. 6 % Pref 2 6 6 6 6 la— 17 11— 1 33/9 M is 
195,000 Do. d4 pem. b. Stock .. Stock pA 91 — 99 97 — 9 a m si 
E. 00 Do. Pe á Btock % 89 — 8I 82 — 84 s is 28 
100,000 | Buenos Ayres & Er» er Y 1 b R 8 4 3% — 811 f — oY 80/- | 40 - — (à 
40,000 Do. "А" 6% Cum. Prel.,11040,000 5 64 16%! 69 bl— NE CT Ape 
21,000 Do "D" do. 1 to 27, ee 6 6 6 6 % 5 — 5 — oe | oe ee 
817,000 Do. 6 $ eb. Stock  .. e «| 100 5 5 6 104 —106 104 —106 . | -" 9 
190,000 Го. 6 % 2nd Deb. Stock is ..| 100 ЖУ Б 6 5 102 —106 102 —106 i vei vs 
106,000 | Calcutta Trams., 1 to 106,000 . Ee Uu b we 6 8 8 8 — 8 — d Ы RET .. 
32,610 Do. 106,001 to 187,610 ee 5 ee ee se 8 % 77— b YF S s" l oe | ee 
860,080 Do. % Ist Deb. Stock 2.  .. | 100 a 4 103 —106 103 —106 iii. 
86,000 | Callender's Cable Construction shares wl» at 6 15 1 1 1 104— 11 104— 11 Ne Н m 
46,000 Do. do. 5 % Cum. Pref. ee ee ee 6 5 6 b b ее ee 
800,090 Do. do. 44% 1s Mori. Deb. Stock Red. | Воск | 44 44 44 4 108 —110 108 —110 10:4 | .. ; 
191,223 Cape E. Trams., 1 to 491,292 ee ee ee ee 1 se 15 10 Б $ La— tR ee ee = зх 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. а oes 1 a 4 4 6% 145— 1.5, 18— 12, T T 
man Do. до. 44 % lat Mort, Deb. Bock 100 | 4% | 44% | 4 98 —100 95 —100 $ 
Central London Railway, Ord. Stock . Stock | 4 4 4 4 87 — 89 85 — 87 xd А 854 | .. 
558,316 Do. do. 4 *& Pref. Block „Stock | 4 4 4 4 99 —101 91 — 99 xd ЕН ae 
60216 Do. do. Dol. do. ..  ..|Btock | 4 4 4 4 18 — 16 78 — 76 15 74 кз 
үтү r City and Boath London Кайт es c | Btock | Bj 1 45 — 47 44 — 46 xd 46 4 ss 
m ( юп а Се A rt. Reg. D bs. to 8 6 X 12— 2 11 — 112 xd ee ee ee 
о e 308. 
94988 . 4100, and 901 to li. 680, 40% Red. e. 18% | 5% s | 69, | 96—t8 s= es | m 2, 
* A period of mine months. + Quotations on Liverpool Stock Exchange. Unless otherwise stated all shares are fully paid. & Interim dividends. 
And bonus of 10s. © From Manchester Share List. 
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t 1903. ; 
260,000 Diok, e өө ee ee ee 1 ee ee 10 ee 1 -== 1 
806,000 Do. do do: 8 96 Cum eet 1 to 805,000 ee 1 ee 6 6 6 fam 1 
204,150 Do. 44% Deb. Воск .. .. 100 es 4 108 —106 
60,000 | Dublin Unived Trams. ‚ 1 to 60,000 10 as 6 6 14 — 15 
80,987 Do. - 6% Pre . between land 60,000} 10 n 6 6 6 14 — 15 
800, C00 i “А” Debs. .. | 100 Hi s) 984— 99 
800,000 ; “В” Deb. Вюск.. .. | 100 957— 96 
99,961 | Edison & Swan Utd., “A” shrs £3 på., 1 to 99,961 6 Nil $ ie M— 12 
17,189 „A shares, 7. 2: Nil Nil [| d 8 
150.000 Do. 8 Sud ed. ol Pro Certe. all pd. 100 5 H H 64 80 — 96 
? . . Ve all rox 
119.100 | Elleoirio Consituotion 1 to 1191000". | |6 4 Nil i- a 
81,800 0 do. 7 Oum. Prof., 1 to 81,890 9 1 3 3 7 % 1.— 
200,000 Do. do. 4 Pe . 1st Mort. Deb, ВЕ, | Stock 4 4 4 4 9, 86 — 89 
26,000 peser Шс Фо. (1 Cam. Pref. x 10 5 6 6 Боо, y— 9) 
900,000 xt » Mort. Deb. Btock | 4 4 4 4 9 — 97 
96,000 Greenwood Batley т: Oum. Pre f. d 10 s 7 7 1 101— 1 
Pa oi H tcp (W oe м. ort. Debs. ee ee 100 ee Б 6 15 gU mier 
, 6 ey’s ЫШ ), оч Work Ord. ee ee 5 20 15 15 -e 
200,000 Do. do. 23 Pret. к 5 4 4 58 
41,978 ` Do. do. ort. Deb. Stock | Stock 107 —109 
108,022 Do. rip. All paid .. n i FÉ E i 107 —100 
50,000 | India-Rubber, dude Parole & 3 orks.. 10 10 1 6 10% 17 — 18 
87,600 |+Liverpool Overhead Railway, Ord. ..| 10 là 12 1} N 1— 1 
10,000 |+ Do. do. 210 paid. 10 5 Б Б б 4— 
600,070 | London United Trams (1901), ie to 60.007 vi 10 os 8 6 8 8 — 
,980 . o. 60.008 to 100,000 (£6 paid). | 10 i 8 6 8 33 — 
126,000 Do, do. 6 Cum. Pref., 1 to 126, 000 ee 10 ee 6 5 5 
1,881,000 Do. do. 49 lst Mort. Deb: Stock  ..| 100 » 4 4 4 — 
814,016 | Metropolitan Electric Trams, Defd. . бє ж 1 Nil N Nil 8 | 
500,000 Do. 5% Cam Prein. 1 5% | 5% 5 б u-— 13 
850,000 Do. 44 % Deb.Btock Red. — ..  ..| 100 T: m 44 44 100 —104 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 8 Же 6 6 4 54 
24,500 | Potteries Е. Tro., 90,001 to 40,000 & 50,001 to 54,500 | 10 н 5 % 5 4 2 4 
24,600 Do. 596 Cum. Pref., 1 to 20,000 & «40,001 to 44,500 10 ee 5 5 6 7 
945,000 | Do. 14 % Deb. Stock 33% cL esi: LOO Es үп 4 4 100 —108 
87,850, | Te Oonstruction and Maintenance M: 19 90 90 15 15 83 — 85 
150,000! 4 % Deb. Bds., 1 to 1,500 Red. 1900 100 4 4 4 4 100 —102 
, Und E. R., Lon., 6 % Profit Shar. B. Nte. . vx 6 5 90 — 92 
640,000 | Waterloo & City Railway, Ord. Stook Й . | 100 8À 8) Sà 55 103 —106 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b 84 8 Nil il ka li 
66,666 | Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,060 | 5 . | 6 Nil | Nil — 84 
946,806 Do. 4 let Mort. Deb. Btock ee ee ee 100 ee 4 4 % 4 % 77 — 83 
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14,000 Bromle (Kent) E.L. & P. 1 to 14,000 ee 5 ее b Ж рв 4 ы 54— 68 &— 58 ee ee ee 
50,000 do. 43 % let. deb. stook .. | 100 : T X "T 101 —104 101 —104 3 а їз 
18858 Brompicn & Kens, iles. Lt. Вор. Ord 1 o 8000 - = 0% 10 Ф 10 4 = A 0 Med as > а 
, ° . . D ee ee ae 
800,000 | Central Poirie y 4 % Guar. Deb. — 7 ..| 100 4 4 X X, | 4% | 101 —104 100 —108 "à Ё —1 
80,000 SAATDE Оюн and d tricity b 10 84 Y 5 9 4— 6 4— 6 xd Ме Я 
2% с E 43 4| 8 epg]: 
е п , % в y ^ 1 ‚ “ — — ee ee е 
40,000 Do. PA 1908 gs b Á id у 4 — 4 4— m К 
420,000 Do. do. 4% Deb. Stock Red. | 100 4% 4 X 4% 99 —102 101 —104 x Me +2 
44, 400 Chelsea Electricity Supp! Ord. ee ee @e 6 "b 6 b 6 Ж, 5 52 e.» ее 
176,000 Do. do. % Deb. Stock Red. Stock 7 4% 434% 106 —108 106 —108 vs И 
70,596 | City of London Elec. Lighting, Ord. 40,001—110,595 | 1 6 X% 6% 6 «€ 10 — 1 1 107 103 105 | +% 
40,000 Do. 6 96 Cum. Pref., "1 to 40, 10 6 & 6 «4 6 & 114— 12 111— 194 "E : 
400,000: ро, 6% Db. Btk., Scrip. (ise. at 115) all på. К 6 & 6$ 55$ 122 —195 128 zl vi +1 
800,000 44 % 2nd Db. Stk., Prov. Or Orta. all pa. 100 44% | 44% | 48% 100 —108 100 —1 ee e. 
99883 County of giga Реса 1 Power, Ord 3 Ж, т 0 - * 2}9— at Um " is 
6 , 4 p^ — — ee ee oe 
40,000 шшр: itecto Li et 5% Bre 1—40,000 10 4 * b у 4 8 -— 9 8 — xd ee oe oe 
80,000 +» 40,00 40,001 00 10 6 & 6 6 X 111 121 111 194 xd 
600,000: Do. X . 4% 48 107 —110 107 —110 108) 
Do. io дер Bed. b Stock .. Stock da № 101 —10 101 —104 e 
80,000 | Edmundson's Electric Corporation, Ord. . vs 6 71% 1 4 «X 51 11 — 51 66/3 . 
B0,000 Do. do. Cum. Pref.. "M 6 «€ 6 6 % 4j— — b 
530,000 Do. do. % 1% Mort Deb. Stk | 100 * * 100 —108 100 —103 К 
10,000 Folkestone, Í to 10,000 ee ae ee 6 а ry y D ef of ee ee 
10,000 Do. 6 % Cum. Pref., 1 to 10,000 eo ee b e? ee ee 5 "b Б — 5 — e ee 
15,000 Do. Ist. Deb. Stock .. .. «| 100 s Y 449, 99 —102 99 —102 < 9% 
18,000 Hove, 1 to 18, ое е6 ee Ф о ee b ГЕ У, 9 у 7 a 
10,000 Do. New (£6 10s. paid) ee ee ee ee £8 ae Уб 9 5 5 oe oe ee 
87,809 Do. 4 96 Deb. ee ee ee ee oe 100 өө 4 4 у 4 Xo 99 —101 99 —101 ee oe 
7,800 | Do. 4$ V Deb. Stock .. | 100 H 434% 43% 93 —101 99 —101 
91,000 | Kensington and Knightabridge Electric Ord. 6 | 10 12% | 10 € 93— 102 93— 105 А : 
90,000 Do. do. Deben. Stk. | Btock | 4 4% 4% 97 —100 98 —101 41 
111,000 | London Electric Supply 8 imited, Ord. B i N . 4 « li- i li- 28 40/ . 
60,000 Do. do. do. 6 % Pret... 5 6 6 6 ^h 6 * 5 — b — ee e 0 
814,805 Do. do. 4% lst Mort. Deb. Btk. Red. | Stock 4 4 4% 4 $ 96 — 99 96 — 99 Ps 
900,000 metropolitan Electric Supply, 1 to 100,000 b 10% | 10% 8— 9 8 — 9 xd By. 83 . 
76,121 Cum. Pref. 1—71,106, 48 pd. b x x - 6— 6 e. . 
990,000 ро. 1st Mort. Deben. Btoc i * Y 109 —113 109 —118 
950,000 Do. Mort. Deben. Stock Redem. Btock Ab y^ — 95 — 97 eo +1 
250,000 | Midland Electric Corporation, 44 V 1st Mort Deb. | 100 * * 98 —101 98 —101 PNE 
75,000 | Newcastle-on-Tyne, 1 to 75,000 = b 5 8 84 | 8% TàÀ— 8 Ti— 8 ка : 
15,000 Do. 5% Pref. 1 to 75,000 . ки 5 2s b 5 9 5 & 1 — м Қ А 
10,859 ng ИШ Шоо Gigh hting | 10 6 6 1 189; 181— 14 184— 144 yu К 
64,000 ist Mort.Deb... ee 100 4 4 4 4 y; — 99 €— ee ee oe 
18,500 Orton. i to 96 and dor to АЮ Mar take, RM b P 64 7 79 6)1— 6} — 63 ; 9s 
50,000 Do. 4 Deb. tock . ee 100 oe 4 4 4 У 98 =—100 98 —100 . . oe 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord 5 | 143 143 144 124% 101— 11 101— 11} P : : 
20,000 Do. do. us p 90,081 to 40,080 5 7 7 1 7% — 7 61 — "i 18 
150,000: Do. do. BR % Deb Stock Red. .. | 100 84 B) 84% 95 — 97 95 — 97 NA i М 
19,000 | Smithfield Markets Electric juppl, Ord. .. E 5 4 4 4% 2— 94 2— 94 > H oe 
60,000 Do. do. 4% Deb. Stoek Stock 4 4 4 4 9 34 — 735 74 — 78 3 82 : 
65,000 | Bouth London Electricity Supply, Ord сә 5 1 8 4 4 XX, 21— 8 21— ee * 
108,700 | South Met. Elec. Lt. & Power (Ord... .. 1 i Ni i 2496 — i 11 14/ са --фу 
85,868 | (Late Blackheath and Greenwich | 1 9, TOME 1 Nil 7 7 7 1 ld là— 1 oe 
148,292 Dist. E.L. s 44 96 1st Deb. Stk. 100 44 44 44 43 108 —106 108 —106 s 7 
60,000 | Urban Electrio Su КК “i 6 5 5 b 6 a 4 — 4 
80,000 Do. 5% Cum. Prei. 5 5 E% 5 5 — 5 — 5 
200,000 Do. do. E Mort. Db. Stk. Red | 100 se i 44 43 98 —10t 98 —101 
110,000 | Westminster Electric Supply, Ord. aou АНЕ 5 12 184 14 18 — 10 im 1 xd} 1033 10 
28.151 8 5 5 5 5 — 64 5 — 914 . e 
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The water evaporated per pound of actual coal in Mr. Booth's 
THE DAVIES PATENT WATER-TUBE test amounted to 11:616 lb., at 77 lb. pressure, equivalent to 


BOILER. 12:59 lb. from and at 212° F., burning 14 lb. of coal per sq. ft. of 


We have received a pamphlet relating to the Davies patent boiler, 
which is interesting because it is built with a combustion chamber 
lined with firebrick after the manner long advocated in these 
columns—that is to say, the gases pass into the combustion 
chamber before they have been exposed to a large amount of 
boiler heating surface. The whole of the tubes are vertical, and 
disposed in three longitudinal banks. Between the banks there are 
inserted the pipes of the superheater, anda horizontal tube economiser 
isplaced at the base of the up-take. The upper drums form the roof 
of the tube chamber, with a steam receiver above; the bottom 
drums form the roof of the furnace, and the latter is divided into com- 
partments by firebrick walls (see figures). The large combustion 
chamber at the back of the boiler is lined with brick. There 
are no separate downcomer tubes; the back rows act as up-cast, 
and the front rows аге downcomers. Feed water is introduced 
at the front end of the upper drums, and immediately passes 
down the tubes. Access to the tubes is gained by hand-holes in 
theupper drums, and almost every tube can be withdrawn with- 
out disturbing other tubes—in fact, when so specified, provision is 
made for withdrawing every tube without exception. Manholes 
in the ends of the drums enable a man to enter any of these 
for inspection or cleaning purposes. Hinged smoke-box doors 
are fitted to the front of the boiler, which in general arrangement, 
aswill be gathered from the figures, somewhat resembles a dry- 
back boiler, the path of the gases being quite the same. 

The design of the boiler enables the grate area to occupy a very 
large proportion of the floor space covered, so that a large 
evaporative output is gained per square foot of space occupied. 
Forced draught, mechanical stoking, &c., can easily be applied, and 
it is especially claimed for the Davies boiler that if is practically 
smokeless, while it burns any kind of fuel. The outside of the 
boiler being wholly encased iu iron sheeting, inward leakage of 
air is entirely prevented. 

The pamphlet is forther of interest because it contains 
copies of tests made by three separate engineers, two of whom 
find practically the same figures. The first is by Mr. W. H. Booth, 
who gives the calorific capacity of the Nixons Navigation 
coal as fired as 14,962 в.тн.о. by the Bombe method. Mr. Donkin 
comes next, and gives the same coal tested dry as 15,025 B.TH.U., 
which practically corresponds with the figure for 14,962 of the 
undried coal. The third test, by Mr. W. J. Harding, also with 
Nixons Navigation, gives no calorific value for the coal. 

Test No. 1 gives the efficiency of boiler, economiser and super- 
heater combined as 86:3 per cent., and the a7 efficiency of 
boiler alone, 81:28 per cent., but as this was due partly to the 
superheater, the true boiler efficiency is 
considered to be about 2 per cent. less, 
or 7928 per cent. Mr. Donkin finds the 
total combined efficiency on a somewhat 
higher rate of working to be 85°42 per cent., 
and for the boiler alone 79°3 per cent., 
which is practically that of Mr. Booth’s 
test. The test by Mr. Harding, assuming 
the figure 14,962 B. 1H. U. as the calorific 
value of the coal, gives a result which is 
stated as 13:9 lb. evaporation from and at 
212° F., and this appears to represent an 
efficiency of 8977 per cent, which we 

as im ible. Moreover, this 
appears to be for the boiler only, and not 
to include economiser or superheater. 

It appears to us that the boiler efficiency 
of 793 per cent. obtained in the first two 
tests cannot be complained of under the 
conditions of the trial as to rate of 
combustion, but to secure another 10 per 
cent. is not possible, nor is it consistent 
with the figures for chimney temperature, 
and we regret that such a figure should 
have been found by an ex-naval engineer 
and a M. LC. E., for a boiler which is good 
enough without exaggeration. 

ln test No. 1 the absorptive efficiency 
of the boiler plus superheater is given as 
only 88:91 per cent. of the heat supplied 
above the boiler temperature. Yet No. 3 
test claims actually more for the boiler 
2206 on the total heat capacity of the 
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In other words, Mr. Harding finds 13,427 
B. H. v. in the saturated steam, and as he 
gives an up-take temperature beyond the 
economiser of 558° F., at least 2,000 B.TH.U. 
must have gone up the chimney, so that 
only about 13,000 B. EH. v. remain to supply 
the above 13,427 plus feed heating plus 80° 
of superheat. Whence comes it all? 

A later test than the three above was 
made with Tanfield Moor coal, which is a 
bituminous Durham coal, and it is stated 
I the pamphlet that the results were 
practically smokeless, owing, no doubt, to 
the refractory combustion chamber, which, 
with the straight small tubes, should help to 
make this boiler very useful and satisfactory. 
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grate area per hour; the total evaporation was 4,822 lb. per hour, 
from and at 212° F. In Mr. Donkin's test the evaporation was 
10°53 lb. per Ib. of actual coal, at 171 lb. pressure, or 13:35 lb. 
from and at 212° F. per Ib. of dried coal, the total evaporation per 
hour being 6,690 Ib., burning 19°44 lb. coal per sq. ft. of grate 
per hour. 


— M 
THE BRITISH ASSOCIATION. 


Prof. Ewing's Address to Section G. 


THE usual practice of Presidents of Sections at the British 
Association is to give an account of the recent advances 
in their sciences. Many of the Presidents at the York 
meeting devoted themselves to giving a history of scientific 
progress during the 25 years which had elapsed since the 
Association last, met in the city of its birth. 

Prof. Ewing, in his excellent address to Section G, did not 
follow this practice, but gave, instead, an exposition of recent 
researches on the strength of iron which will be of the 
greatest interest and value to engineers. Prof. Ewing's 
style is always lucid, and he had, moreover, the advantage of 
being thoroughly master of his subject, since the recent 
progress in our knowledge of the strength of iron is mostly 
due to his own researches. 

The electrical engineering profession has to thank Prof. 
Ewing for the discovery of hysteresis, and no doubt most 
of its members are acquainted with the beautifully simple 
model of the molecular constitution of a magnetic material 
by which he explained that well-known phenomenon. This 
model he has now modified and adapted to explain in an 
equally beautiful and simple manner what molecular dis- 
turbances take place when a piece of iron or steel is subjected 
to stress. 

The fundamental idea to be got hold of in order to under- 
stand the theory of the strength of metals, is that their natura 


Ев. 1. 


Fic. 2. 


structure is crystalline. When the molecules are allowed to 
take up their positions under the action of their mutual forces, 
they build themselves up into crystals. of invariable form, 
which continue to grow till their boundaries meet. The 
ideal condition for the formation of these crystals is the 
solidification of а metal from the liquid state. But the pro- 
cess May in certain conditions go on slowly at very moderate 
temperatures. The process of annealing is essentially the 
raising of the metal to a temperature at which recrystallisa- 
tion may take place, though the metal remains solid while 
this internal rearrangement of its particles goes on. Quick 
cooling means that the crystallisation starts from many 
nuclei, and the resulting grains are consequently small, 
while with very slow cooling you get a gross structure made 
up of grains of а much larger size. 

It has been shown by Ewing and Rosenhain that when a 
piece of metal is strained beyond its limits of elasticity, so 
that permanent set is produced, the yielding takes place by 
means of slips between one aud another portion of each 
crystal grain. A part of each crystal slides over another 
part of the same crystal as you might slide the cards in a 
pack. These lines of shear or slip can be detected by 
examining under a microscope the polished surface of & 
piece of metal which has been somewhat severely strained. 
They show themselves as lines or narrow bands when looked 
ut from above. 

In the process of straining metals there is first an elastic 
stage, extending through very small movements, in which 
there is no dissipation of energy and no permanent set. 


When this is exceeded, the slip occurs suddenly, the work 
done in straining is dissipated ; if the straining force is 
removed, a strain persists forming a permanent set.“ In 
general. a large amount of strain may take place without 
destroying the cohesion between the gliding surfaces. 
Immediately after the strain has occurred, there is marked 
fatigue, showing itself in a loss of perfect elasticity, but 


"this will disappear with the lapse of time, and the piece 


will then be harder than at first. If, on the other hand, a 
process of alternate straining backwards and forwards b- 
many times repeated, the piece breaks. 

How are these peculiar phenomena in the process of 
straining metals to be explained? This is the aim of 
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Prof. Ewing’s theory. Iron and most other useful metals 
crystallise in cubes. Ewing imagines that these cubes are 
built upof molecules with six poles, three positive and three 
negative. The opposite poles of the molecules attract each 
other, and build up a cubical structure, the molecules 
having perfect freedom to rotate on their axes. Fig. 1 
shows a side view of two of these molecules in combina- 
tion, and fig. 2 shows four in combination. A model can 
be made by using small magnets to represent the poles of 
the molecule. If these model molecules are mounted on 
central axes at right angles to the plane of the magnets, 
and arranged as shown in fig. 8, many of the phenomena 
which appear in the process of straining a metal can be 
illustrated. Fig. 3 shows the arrangement with maximum 
stability, but there are other arrangements which are stable, 
though to a less degree than the maximum. If two 
neighbouring molecules in the same block be turned 
round, each. through one right angle in opposite senses, they 
will now each have five poles touching five poles of contrary 
name, but the sixth pole will touch a pole of the same name 
as itself. They are still stably situated, but much less 
stably than in the original configuration, and they will revert 
to that configuration if set swinging through an angle 
sufficient to exceed the limited range within which they are 
stable in the new position. 

Similarly, we may imagine a group of three, four or more 
molecules, each turned through a right angle, and thereby 
constituting a small group with more or less stability, but 
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always less than would have been found if the normal con- 
figuration had been preserved. A group of three molecules 
a, б, c, turned round through a right angle is shown in fig. 4. 
They support each other, but they are out of harmony with 
their environment at the ends of the row. A slight dis- 
placement, such as might be produced by the transmission of 
a vibrational wave, is sufficient to break them up and cause 
them to swing back to the normal configuration, giving ou 

energy which is taken up by the rest and is ultimately 
dissipated. 
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With this model and a knowledge of its behaviour under 
the action of disturbing forces, it is easy to understand what 
takes place when a metal is subjected to strain. Under the 
action of strain the molecules slip over each other on the 
plane of cleavage. Up toa certain distance the molecules 
rotate through a small angle, but no pole is finally separated 
from its mate. When the strain is taken off, the molecules 
return to their normal position. Here we have an explanation 
of what takes place when a piece of metal is strained within 
its elastic limita and then released. 

If the displacement on the plane of cleavage passes a 
certain critical point, the poles of the molecules are finally 
torn asunder and new configurations are formed. Under 
the action of the disturbances caused by this slip a number 
of groups of inferior stability will be formed, and the 
strength of the metal will be permanently reduced. When 
the strain is relieved there will be no return to the original 
form. The metal will have a permanent “set.” 

Thus we see that by the study of Prof. Ewing's ingenious 
model we get the simple explanation of many of the features 
in the behaviour of metals under strain. The advantage of 
such fandamental hypotheses is that they point the way to 
the treatment of metals which is most likely to improve 
their strength and elasticity. Instead of working on the 
system of trial and error as hitherto, the metal worker has 
now at his command a rational theory which will enable him 
to go direct to his goal. 


Glow Lamps and the Grading of Voltages. 
By Str W. H. Рвевок, K. C. B., F. R. S. 
(Abstract of Paper read before Section G on August Gth.) 


ToucuixG on the efficiencies of modern glow lamps, the author 
says that by treatment in the very high temperatures of the electric 
furnace of the order of 3,500* C., the ordinary flashed carbon fila- 
ment has recéntly been completely changed in its physical 
character. Its electric resistance coefficient has changed sign. 
The ohms increase instead of fall with heat. It behaves like a 
metal. It blackens the bulb much lees during incandescence and it 
bas a much longer useful life. It can be worked at an efficiency of 
25 watts per candle. This new lamp is not on the British market 
yet, exeept for etreet lighting. It will tend to maintain the pre- 
eminence of the carbon filament, now being so vigorously assailed. 
The new street lamp is supplied in three sizes :— | 


Watts. Diffused candle-power. 
125  ... uw. % aw is 70 

187  .. "n ie . 105 
250 TN — . 140 


This works out at 1:8 watts per candle-power. 

A Nernst lamp of special form, fitted with a reflector for street 
lighting on а 200-volt circuit, and taking 512 watts, gave a mean 
hemispherical candle-power of 38:6, or 1325 watts per candle, 
which was an excellent result. 

Theze lamps apparently work equally well on either a direct or 
alternating system, but the frequency of the latter system should 
certainly be below 50. . 

Nine inches (280 mm.) of osmium filament, 0:087 mm. diameter 
give, at 37 volta, 22 с.р., with an efficiency of 1:5 watts per candle- 
power. The candle-power is wonderfully constant, and the actual 
life 2,000 hours. The bulb is said not to blacken. 

In a test of 12 tantalum lamps the mean absolute life was 1,104 
hours, and the mean useful life 500 hours. The filament i8650 mm. 
long and 0:05 mm. diameter. The current at 110 volts is 03654 
ampere. The total watts are thus 40°19, and a mean efficiency of 
21 watts per candle, the initial efficiency being 1:5watts per candle. 

These lamps work best on direct-current circuits, and blacken in 
horizontal belts with age. With frequencies below 50 the difference 
in behaviour on a direct or alternating circuit is scarcely noticeable. 

The initial efficiency of the zirconium lamp is 1:07 watts per 
candle, and the normal candle-power 50. These lamps are 
manufactured to work with 110 and 220 volta. They blacken with 
age, and will work on alternating and direct-current circuits. 

Dealing with carbon filament lamps only, the author points out 
that the life of a glow lamp is dependent on the pressure at which 
it is run, and incidentally refers to the higher efficiency of the 110- 
volt lamp as proved by American experience. 

The useful life of a glow lamp is defined as the time taken for 
the M. H. c. p. to drop 20 per cent. from the standard value. 

The loes of light is due as much to the blackening of the bulb as 
to the increase of the resistance of the lamp. The blackening is so 
regular in its growth through age, when the voltage is maintained 
constant, that Dr. Clayton Sharp proposes to classify used lamps 
by eompar en with a scale of standard lamps artificially aged. 
The bulb blackening ів а test independent of candle-power and of 
efficiency, and very quick. The lamp tells its own story. 

My experiments of 1894-5 showed that interruptions in lighting 
made no difference to the life of a lamp, if the voltage remained 
constant. Messrs. Ayrton and Perry proved that it made no differ- 
ence whether the currents were continuous or alternating, but sub- 
sequent experience bas shown that on both systems variation of 
voltage has a deleterious influence. 


The following candle-powers are recognised as standards, 8, 16 
and 32 w.H.c.P. It is proposed to add to them 12 c.r. and 25 c.r. 
The Continental standards are 10, 20 and 30 ср. 

It is impossible to tell bow far lamps comply with specified 
standards unless they are tested on purchase and tested periodic- 
ally during life. There is no difficulty in doing this when the 
local authority is the distributor, for several borough councils are 
by Parliamentary authority agents for maintaining the accuracy of 
the National Weights and Measures under the Board of Trade. 
Some of them have already seen the necessity of testing, and have 
established their local laboratories. The true solution is for the 
distributors to supply the lamps free and to maintain them. Some 
do this, but it is against Clause 18 of the Act of 1882. This 
clause is virtually a dead letter, and it should certainly be re- 
pealed or modified, for it stands in the way of a great public 
economical reform. | 

The author refers to the evil effects of voltage variation, as to 
which he says no serious attempt has yet been made to secure 
uniform pressure, throughout the nevwork of distribution systems, 
by introducing voltage regulators. 

The departure from the standard pressures of 110 volts and 220 
volts adopted by the Engincering Standards Committee, is shown 
by the following table : — 


Voltage of Lighting Number of 
circuit. KW. generating stations. 

100 72,710 54 
102 463 1 
103 160 1 
104 2 824 1 
105 7,308 6 
107 3,567 1 
110 7,523 11 
115 5,103 З 
120 120 1 
150 2,379 3 
200 129,690 st 
204 16,603 2 
205 3,142 1 
210 21,361 26 
214 3,563 1 
215 479 1 
220 66,935 42 
225 144 6 
230 104,720 122 
285 88 1 
240 45 339 57 
250 18,249 10 

512,516 472 


In 472 systems only 11 adopt 110 and 82 220 volts, while 122 
employ 230; most of these, however, were established before the 
Standards Committee was formed, but many have been established 
since. The whole object of a standardised system of pressures is to 
secure uniformity of lamps and a reduction of the very numerous 
processes in factories, 80 as to reduce their prime cost. 

One of the most serious evils brought out by the inquiries of the 
Standardisation Committee has been the very faulty rating of the 
lamps by the majority of the British makera. A large number of 
220-volt and 110-volt 16.c.P. lamps purchased in the open British 
market and sent over to New York to be compared with the 
American-made lamp, averaged out 13:2 candle-power and 4'51 
watts per candle. The American lamps averaged 16:2 candles and 
3:83 watts per candle with great uniformity. 

Both sets of lamps were subjected to the American rapid life 
test. They were set up at 3'1 watts per candle. The English lamps 
averaged a life of 82 hours, and the American, 156 hours. 

This experiment was repeated at the National Physical Labora- 
tory, and the results confirmed the American figures. 

The standard adopted in this country for pressures, allows a 
variation of 10 per cent. on either side. This means a wide margin 
of from 99 to 121 volts in the one class, and from 203 to 242 volts 
in the other. Hence lamps may be made and supplied of any 
voltage within these wide limits. Since the pressures are so ill 
selected, and manufacturers can find a market for virtually all 
that they make, owing to the callousness of users, no care is taken 
to select and stock lamps in their various grades, or to make them 
of uniform structure. The rejected cheap lamps of the Continent 
have been dumped down in this country and their marking 
neglected, and the author mentions a case where Continental- 
made lamps absorbed 9:14 watts per candle. 

The chief remedy is to make the correct rating of lamps impera- 
tive. Specification and testing will be beneficial, and will tend 
to secure more care in selection and better efficiency. Greater 
regulation of pressure would facilitate the grading of lamps into 
groups and enforce the similar grading of our networks into zones 
of pressure. But falsification of brands must be made illegal. 
Lamps should be grouped in classes to meet this point, somewhat 
in the following way :— 


110-volt lamps 100 105 110 115 120 — 
220 „ » 200 210 220 230 240 — 


The author was assured by manufacturers that such grading 
would 8o improve their own output of lamps and reduce their cost 
of manufacture, that with a good specification they would be able 
not only to supply better lamps, but cheaper ones. 

It must be remembered that a recent Act of Parliament allows 
a committee or body of people to hold a trade mark, provided they 
inspect. The National Physical Laboratory has ite own mark and 
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inspects, and is, therefore, in a position to use such a mark, and so 
also could local authorities as authorised distributors as soon as 
they were in a position to inspect. 

The Engineering Standards Committee have prepared, but have 
not finally settled, a specification which will run the risk of becoming 
a dead letter unless some arrangements are made for branding the 
lamps purporting to be to standard specification. Local authorities 
are already inspectors of weights and measures, and they can all 
become so for electric lamps; they would receive secondary 
standards from. the National Physical Laboratory, who would 
periodically compare and certify their accuracy. Every authorised 
distributor who can afford it should contribute towards the main- 
tenance of a well-equipped lamp-testing laboratory established on 
a commercial basis fortesting and certifying all the lamps purchased 
under the new specification. 

Nothing can surpass the engincering of our central stations in 
England, for the quality and design of our plant remains a 
pattern to the world, but nothing can equal our internal commercial 
management and the financial conduct of the business, for, as a 
rule, management and control are lamentably wanting. The lamp 
—the aim of the capital sunk—is outside their business, and the 
light for which payment is made is beyond their jurisdiction. Lamp 
control is almost universal in the U. S.A., and the gas people in the 
United Kingdom are even now undertaking the supervision and 
maintenance of mantles for a small annual charge. 


DISCUSSION. 


ProF. SiLvaNus P. THompson,* who opened the discussion, had a 
very cordial reception. He said that they stood at the beginning 
of a new era in incandescent electric lighting. Twenty-five years ago 
the Swan lamp wasthe last new thing. To-day they had those newer 
incandescent lamps whose inefficiency was lower or their efficiency 
higher. They had been talking for years about what was miscalled an 
efficiency of 3 watts per candle. This was an inefficiency, it was what 
they paid for watts per candle. They were getting down to those 
lamps which had an inefficiency of only 13 watts per candle, that was a 
real efficiency of two-thirds of a candle per watt. They would have 
to cease talking about watts per candle, and speak instead of candles 
per watt. One did not like to be sounding the note of the departure 


SENSITIVENESS OF THE EYE. 


RELATIVE APPARENT BRIGHTNESS 


Fic. 1.—LaANGLEY'S CURVE or RELATIVE LUMINOSITY FOR EQUAL 
AMOUNTS OF ENERGY. 


of the carbon glow lamp, but it looked like it, indeed, with those 
newer materials. A number of lantern slides were thrown upon 
the screen to show curves of the sensitiveness of the eye, and 
the radiation from different bodies at different temperatures. The 
eye was sensitive to radiations of wave-lengths between 75 and 40 
millionths of a centimetre, being most sensitive to light waves about 
50 millionths of a centimetre in length. Now, if they took an 
absolutely black body at the temperature of the glow-lamp filement 
—about 2,000° of the absolute scale—it radiated all sorts of rays, 
of which about 99 per cent. were mere invisible heat-rays of а 
longer wave-length than 75 millionths of a centimetre, the 
dominant wave-length at that temperature being 147 millionths 
of a centimetre. If they could raise the temperature to 
3,000°, they would not only get more radiation, but they 


TEMPERATURES AND DOMINANT WaAvVE-LENGTHS OF RADIATION. 


— Centigrade. | Absolute. Adem. 
San... ds ih gs 5,880° 6,153 50 
Carbon arc 3,800° 4,073 72 
Welsbach mantle (?) 2,027° 2,300 128 
Nernst lamp ... 2,027° 2,300 128 
Platinum melts 1,775° 2,048 143 
Bunsen flame... (?) 1,750° 2,023 145 
Carbon glow lamp 1,727° 2,000 147 
Gas flame 1,613° 1,886 157 
Candle flame ... is 985 1,5777 1,850 159 
Gold melts ... КЕ m 1,250° 1,523 195 
Silver melts ... ns a 1,000* 1,273 230 
Water boils ... 988 "à 100° 373 790 
Ice melts ee is Ме 0° 273 1,080 


Wave-lengths given in micro-centimetres. 
Visible radiations lie between А = 81 and A = 36. 


* Speakers whose names are marked with an asterisk have kindly 
corrected the proofs of their remarks. 


would get a radiation of which a greater percentage was 
visible; for at that temperature the dominant wave-length for the 
absolutely black body was 98 millionths of a centimetre, the peak 
of the curve shifting nearer to the visible part of the spectrum. 
The carbon arc was at about 4,000° absolute, with a dominant wave- 
length of 74 millionths of a centimetre, just at the red end of the 
spectrum; while at the temperature of the sun, which was about 
6,000*, the dominant wave-length would be just about 50 millionths - 
of а centimetre. These figures were for the absolutely black body. 
Carbon was not, however, absolutely black. If they passed to the 
case of a brightly polished metal such as platinum or osmium, the 
case was different. Everybody knew that the brightly-polished 
surface, because it was a good reflector, was a bad emitter. For an 
equal amount of surface and at an equal temperature, it radiated 
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DoMrNANT WAVE-LENGTEHS OF RADIATION. 


less than a black body. But here came in the crux of the whole 
matter. Lummer had shown that although at the same tempera- 
ture bright platinum had a lesser radiative power than the black 
body, its radiation was of a more favourable quality; the peak of 
the curve, though lower, was shifted nearer to the visible region. 
Thus while for the black body at 1,646° the dominant wave-length 
was 180 millionths of an inch, for platinum at 1,689°, nearly the same 
temperature, the dominant wave-length was160. Platinum was not 
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suitable because of °its low melting point; but the newer filaments 
of osmium, tantalum, tungsten, and zirconium appeared to promise 
very efficient lamps, because they gave bright filaments at 
higher temperatures than could be used with carbon filaments. 
Furthermore, these wires could be cut off to the required lengths 
with more certainty than carbon filaments. He was sorry to 
differ from Bir William Preece about the grading of lamps. He 
agreed that standards should be adopted, but thought it a pity to 
waste time over grading for 5 volts more or fewer than the 
standard voltages. That was a concession to the carbon lamp- 
makers to enable them to classify their wasters. Why should they 
not make their lamps of the exact voltages to begin with? 

Col. Crompron® said that he must differ from the last speaker as 
to luminous efficiency being altogether an affair of temperature. 
Moreover, he thought that if they were not to standardise the carbon 
filament lamps, in view of probable developments of metallic 
filaments, there would be an end to the hopes of standardisation. 
Whether or no tantalum or other metallic filament lamps were 
successfully produced, the question of graded voltages put forward 
by Sir William must be carefully considered, and in most respecte 
he was heartily in agreement with the author of the paper. It was 
true that the American system of including the supply of the 
electric lamp with that of the electrical energy had worked favour- 
ably for the user, as the control which it thereby gave to the 
supply authority had resulted in a decided improvement in lamp 
manufacture, but, at the same time, in America the conditions of 
lighting differed somewhat from those in this country, for there 
the smaller proportion of the clectric supply was used for private 
lighting, whereas here the reverse was the case. It followed that the 
American system of supplying current and lamp was easily 
carried out over there, whereas in England, where they dealt 
with a very large number of small consumers, it would be much 
more difficult—at any rate, it was the last condition which had 
introduced the present loose system of lamp manufacture, and had 
made this country a dumping ground for inferior and badly 
standardised lamps. Sir William had spoken in terms of blame 
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of the large number of voltages in use, but this was the natural 
result of the experimental and gradual development of the carbon 
filament lamp. The engineers who designed our systems of electric 
supply had always before them the necessity for economy in their 
distribution to enable them to compete with the existing gas com- 
panies, and therefore naturally availed themselves of the highest 
voltage lamps obtainable. He thought it necessary also to point 
out that the author had not made it quite clear why the Standards 
Committee had chosen the existing standard voltages. Those 
voltages were chosen in order to enable manufacturers of motors to 
reduce the number of their patterns. It was believed, and found 
to be true in practice, that motors could be made and wound for 
voltages of 110, 220 or 440, which would with no alteration suit 
voltages varying 10 per cent. above or below those standards fairly 
well. Those standard voltages were therefore chosen with that 
object, and if the author’s table were examined, it would be seen 
that 62 per cent. of the existing systems were within 5 per cent. of 
the standard vol As regards the grading of the carbon 
filament lamps themselves, there could be no doubt that lamp manu- 
facturers would find that it greatly economised in their manufacture 
if they were able to mark and sell lamps of 96, 98, 100, 102 and 

104 for a 100-volt supply system, or with similar percentage 

variations for 200 or 220 volts, but this necessitated the American 

system of grading the voltages in the supply, a matter much easier in 

America on account of thesteadying motorload than would be the case 

here, where the motor and heating load were at present much smaller. 

Turning to Prof. Thompson's remarks, he did not think that this 

was a time to point out that luminous ећсіепсу was so greatly an 

affair of temperature. If it were true, how would it be possible 
to account for the high efficiency of the flame arc lamp, as un- 
doubtedly the temperature of the flame arc lamp was much lower 
than that of the pure carbon lamp? No doubt what they required 
was the best combination—that was to say, a sufficiently high tem- 
perature combined with a sufficient increase of light giving surface, 
such ag was given by the luminous cloud of the flame arc. He had 
recently discussed this matter with a distinguished Frenchman— 
M. Blondel—who had made great developments in the flame arc, 
obtaining in some cases, even with quite small lamps, efficiencies 
as low as one-sixth of a watt per candle in the lower hemisphere. 
This efficiency was 30 per cent. better than the well-known yellow 
flame lamps, such as those that had been used for the lighting of 
the Exhibition building where the lectures were given. 
Mr. Rospert HAMMOND* said that, when one remembered the 
haphazard way in which the manufacture of incandescent lamps 
was carried out 25 years ago, one must acknowledge that im- 
mense progress had been made. If Sir William had a chance of 
re-writing a certain paragraph in his paper, he would not be so 
strong in writing that 25 years bad scen so little advance. He 
believed it to be possible in the most modern works to make lamps 
strictly to specification. They had factories in England where it 
was not a matter of conjecture, but of absolute accuracy of work, 
во that incandescent lamps could be turned out to exact voltages 
and efficiencies. He agreed with «Bir William that all lamps 
should be marked with their voltages, efficiencies and candle-power, 
and those marks upon them should come directly under the Weights 
and Measures Act.. The electrical industry had suffered for many 
years from the villainy of those who had misrepresented their 
lamps іп voltage, candle-power and efficiency. Sir William 
pointed out that the consumer at the present time had no protection, 
bnt under the Electric Lighting Act it was carefully provided that 
an inspector should be appointed under every provisional order. It 
was curious to think how very few inspectors had been appointed 
in this country. The undertakers seemed to have thought that the 
expense was such that those gentlemen were not worth having. 
In respect of 95 per cent. of the orders, no inspectors had been 
appointed. They could not touch the question of the efficiencies 
of the lamps, because that matter, by the provisions of the 1882 
Act, was outside the province of the undertaker. If one outcome of 
this paper were the compulsory marking of incandescent lamps, and 
their being brought under the Weights and Measures Acts, a very 
great step would have been taken to raise the life and efficiency of 
incandescent lamps in this country. They were constantly saying 
that voltages should be standardised. T'he table shown by Sir William 
indicated what a large number of places throughout the country 
had the so-called absurd voltage of 230. The difficulty of standard- 
ising was this—they might alter the voltage of supply, but every 
lamp in-every place, outside the range standardised, would have to 
be changed, and local people very much objected to the expense 
thereby entailed. - 

Mr. L. Gaster, in the course of some remarks, suggested the 
establishment of a very large testing bureau, to the cost of main- 
taining which municipalities should each contribute a very small 
amount. Here lamps could be tested according to a scheme which 
could be worked out representing the manufacturers, the consumers 
and everybody concerned. He also paid a tribute to the Standards 
Committee for the labour undertaken in this matter, and for bring- 
ing manufacturers and the Committee together. 

Another speaker gave particulars of a number of tests he had 
made of English and American lamps which came out badly for 
the English maker. If they took the very best American and 
English filaments, they would both be subject to the same unsatis- 
factory conditions on English circuits; inevitably neither would 
show a satisfactory result. Some of them would burn at too low an 
efficiency, and some at too high, but if they put best English lamps 
on American circuits and gave them American grading of voltages, 
they would see a very different result from the comparison. 

Sir WILLIAM PREEOE,* in reply, said that the object with which he 
wrote the paper had been fully attained. It would, if he succeeded 

in reaching the people he had in his mind, attract the attention of 
the local authorities and managers of electric lighting syetems 


whose vagaries he was driving at. He was never alarmed at 
criticisms. He found that in discussions, people often contra- 
dicted each other. He was glad he had had such strong support. 
He would like to point out to Prof. Thompson that he had omitted 
one thing. It was always the case when they bad a problem 
attacked from the physical side. There was some important point 
on the practical side that had been forgotten. The greatest 
scientiftc authority of the day came down to the Institution of Civil 
Engineers and pronounced his dictum that it was impossible 
to lay an Atlantic cable. He was quite right on his own assump- 
tions, bnt he was quite wrong, because he omitted from his condi- 
tions the most important factor of all. Prof. Thompson was all 
right about temperature, energy and light, but there was this one 
point he did not mention—that platinum, osmium, zirconium, and 
carbon had each their melting points, and the ultimate efficiency of 
а lamp was entirely dependent upon the temperature they got. 


Platinum broke at 1,900? ; carbon went higher; the new carbon higher 


still, and zirconium and osmium went up to nearly 2, 300“; but there 
was no material in the practical world at present that they could 
make into a filament that would exceed 2,300°, so that their practical 
lamp was limited by the melting point of the material used for 
the filament. He concluded by urging upon users the value of 
reading Acts of Parliament. Inthe Electric Lighting Acts, with the 
aid and power of the Board of Trade, a combination of half a 
dozen or so users could raise any point they liked; they could 
establish testing stations, and if they would read their Acts of 
Parliament they would know more about electric lighting than 
they knew at present. 


The Advent of Single-phase Electric Traction. 
By C. Е. JENKIN. 
(Paper read ly fore Section Goon August Oth.) 


(Concluded from page 247.) 


TURNING now from the advantages of electrification in general, 
let us coasider how it should be carried out. 

Electrification will begin at many isolated centres; usually in 
densely populated districts or where there is a large holiday traftic. 
Then these independent lines will extend and gradually join up. 
This has been the experience in Amcrica with the tramlines, which 
now cover hundreds of miles with continuous tracks. The Coeln- 
Bonn line and the Vienna-Baden line are examples of the same 
thing on the Continent. ‘his being so, it is of great importance 
that the system adopted for the local lines should be suitable for 
the longer connecting lines, so as to avoid any discontinuity when 
the linking-up begins. In other words, preference should be given 
even on Short lines to the system which is also suitable for the 
long lines. 

For all lines, whether short or long, the transmission is always 
done, for the sake of economy, at high tension. The important 
question is: How shall the power be distributed to the trains ? 

The alternatives are—by means of a third rail on the ground, or 
a trolley wire overhead. If the third rail on the ground is chosen, 
the voltage must be kept low, and the current therefore will be 
large. If overhead trolley wire is used, the current must be small, 
therefore the voltage must be high. 

For use with the low-tension third rail, the best motors are 
continuous-current motors. With the high-tension trolley wire 
the only motors are alternate-current motors, because it is only 
alternating current that can be transformed on the car to a voltage 
suitable for the motors. High-tension continuous-current motors 
can be built up to moderate pressures, but are not likely to have 
any wide field of usefulness. 

Thus we see that the two alternatives are :— 

1. The ordinary composite system of high-tension alternate- 
current transmission converted to low-tension continuous current 
distributed by means of the third rail. 

2. The high-tension trolley wire and alternate-current motors. 

The objections to (1) for long lines аге: — 

(a) A fourth rail is necessary to bring back the large currents. 

(^) The third and fourth rails are in the way, particularly at 
junctions. 

(c) There have to be sub-stations with running macbinery dis- 
tributed along thc line. 

All these objections are got over by the second system, where 
the currents аге so small that a fourth rail is not needed, and the 
third rail is out of the way overhead, and there are only a few 
stationary transformers along the line. The consideration, there- 
fore, of the permanent-way equipment leads us inevitably to the 
conclusion that an alternating system is better than a continuous- 
current system. 

There are two alternating-current systems possible—threc-phase 
and single-phase. The three-phase system has certain advan- 
tageous properties, and has been most successiully used on some 
mountain lines and on the interesting Valtellina line in Italy. It 
has, however, one disadvantage, 80 serious as to outweigh all other 
considerations—viz., that it requires two trolley wires, There are 
other disadvantages connected withthe motors which may be about 
balanced by their special advantages, but this one requirement is 
the determining factor. 

When one considers that this requirement of two trolley wires 
affecta the whole length of the line, with all stations, sidings, 
yards, &c., its importance becomes apparent. The overhead line 
becomes enormously more difficult to construct when there are two 
conductors which have to be kept insulated, not only from the 
ground, but also from one another, even when the trolleys are 
passing the junctions. 
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Thus we are led almost of necessity to the single-phase system, 
in which the overhead construction assumes tbe simplest form. All 
the wires at junctions, &c., may be connected, and the collector 
bow slides from one to another without attention, and without any 
provision of switches and frogs or insulated sections in the 
wires. 

Many arguments have been brought forward against single-pbase 
traction. The motors are said to be less efficient, to be heavier, to 
run hotter, to spark, to have too little clearance, to be more ex- 
pensive — in fact, to possess every sort of disadvantage. I do not 
propose to discuss all these questions to-day. I wish to rest the 
whole claim of the single-phase motor on the one fact which must 
outbalance all other considerations—the fact that it only requires a 
single light trolley wire to supply it with any amount of power. 
Of course, if the motor were so poor that it would not work satis- 
factorily, my argument would fall to the ground ; but it hasalready 
done such excellent work that this cannot any longer be suggested. 

I now proceed to describe shortly the general. arrangement of a 
single-phase equipment, and then to point out some of the more 
interesting problems which arise in practice, and to show how they 
have been solved. 

The equipment of the line is very similar to the well-known 
continuous current tramway arrangement. A single copper trolley 
wire is suspended over each line of rails, and as all the wires over 
parallel or crossing lines of rail are at the same potential, they may 
be connected, the only insulation required being between wire and 
earth. The current is collected by means of bow collectors, which 
slide under the trolley wire; and as allthe wires are nt the same 
level at junctions, the bow slides freely from one to another without 
attention. The return current flows through the rails. Power is 
supplied to the trolley wire from feeders, when the length of line 
requires them. Voltages of 3,000, 6,000, 10,000 and 15,000 for the 
trolley wire are already in use, and 20,000 bas been successfully 
used experimentally, in Sweden. The feeders may be at any 
voltage; they can be carried as bare wires cn the poles; 30,000 
volts is being used for the feeders at Hamburg, with stationary 
transformers to reduce the feeder voltage to the line voltage. The 
power may be supplied from one or more power stations, and may 
be generated as single or polyphase current; but if polyphase 
generators are used, the phases must be kept separate and used 
for different sections of the line, which is usually troublesome. 

The motor-cars are equipped with one or more motors, each of 
which is fed from a transformer in the car which reduces thetrolley 
pressure to a moderate one—between 300 and 500 volts. The 
speed is controlled without loss in resistances by varying the voltage 
supplied by the transformer, or by a combination of this method 
with variation of the excitation by means of a small auxiliary 
transformer. 

The switching is done by means of contactors operated directly 
by single phase magnets, or by compres:ed air controlled elec- 
trically. The rest of the car equipment is similar to continuous- 
current plant— master controller, reverser, automatic, main-switch, 
&c. Braking can be done by means of the motors, with the 
addition of resistances; but so far no simple method has been 
devised by which the motors can return power to the line. The 
auxiliary services of lighting and heating are very easily provided for, 
any voltage being available. Low-voltage lamps do not flicker 
perceptibly with periodicities as low as 25 or even 15. 

Turning now to the details. The overhead line construction has 
none of the difticulties connected with the third rail, the awkward 
gaps which occur where rails cross being no longer necessary. The 
common tramway trolley line hangs in curves, so that there is a 
more or less sharp angle at each point of support. These angles are 
somewhat reduced by the lift given to the trolley wire by the bow, 
but they cannot be made nearly straight; it is therefore obvious 
that the collector bow on a car can only follow these curves when 
moving very slowly, since the sudden change of direction of motion 
at the point of support will require a large force to produce it even 
at moderate speeds. There is always, therefore, more or less of a 
blow as the bow passes the supports, and the combination of the 
bending and the blow at the point of support results in frequent 
breakages. Statistics show that trolley wires break at the rate of 
about one, per day in England, notwithstanding careful inspection 
and renewals. For high speeds it is, therefore, necessary to support 
the trolley wire in an approximately straight line, and only to vary 
its direction very gradually, and many arrangements for this 
purpose have been designed. Modifications of the catenary sus- 
pension have so far been the most successful, and one of the new 
designs is so simple that it leaves very little to be desired. 

In its simplest form the trolley wire is hung at short intervals 
from the catenary wire by means of vertical wire droppers. The 
catenary wire is strained tight to prevent side swing. In this 
design temperature variations produce large distortions, and it 
is difficult to adjust the large number of droppers во that each 
wil take its proper share of the weight of the light trolley 
wire. 

An improvement on this is the use of two catenary wires, the 
trolley wire being hung between and below them. This arrange- 
ment is much steadier sideways, but is stil] more difficult to erect 
owing to the very large number of droppers. 

The latest design goes back to the single catenary, but gives it a 
considerable sag, so that temperature distortion is reduced to a 
small amount. Under the catenary is hung an auxiliary wire by 
means of a few vertical droppers, and from this the trolley wire 
hangs by means of little loops all of the same size. By this 
arrangement the number of droppers to adjust is reduced to one- 
quarter the number in the double-catenary design, and, as the 
weight on each is also four times as great, the adjustment is much 
easier. The small loops are spaced about 10 ft. apart, and the 
trolley wire is sufficiently stiff to hang from these as a continuous 


girder, taking no permanent kink at the points of support. As the 
bow travels along it lifts a short length of the trolley wire a few 
inches ; this is allowed for by the loops which rise off the auxiliary 
wire, and thus a beautifully smooth motion is obtained. А further 
advantage of this design is that the trolley wire is free to slip end- 
ways, and can be strained up without dragging the droppers out of 
the vertical. To prevent sideways swing, the auxiliary and trolley 
wires are stayed to each post. On the clear line the catenary may 
be supported on poles with side-arm brackets, or on light beams 
supported on poles at each side. 

In England most bridges are so low that the catenary con- 
struction cannot be carried through under them. The catenary 
wire may then be anchored to the bridge, and the two other wires 
taken through; these may be supported on short-span wires fixed 
against each face of the bridge, with additional span wires 
every 20 ft. under the arch if the bridge is long. In tunnels there 
is sometimes room to carry the ordinary construction through ; but 
if not, a construction like that under bridges may be used. Rigid 
conductors might be used, bnt for high speeds the elasticity of the 
trolley wire is advantageous. In stations the overhead construction 
can often be suspended from the roof. 

The trolley wire must be divided into sections to enable faults to 
be located and cut out, without interfering with the whole system. 
The design of a satisfactory весііоп insulator for high voltages is 
not easy, 80 several methods have been devised for sectioning the 
line without the use of a mecbanical section insulator. The 
simplest method is to anchor the ends of adjacent sections side by 
side, so that they overlap a short distance, arranging the levels so 
that the bow slides off one and on to the other smoothly. 

The rails are used as the return circuit, with copper feeders 
if necessary. As the rails are made of magnetic material, the 
skin effect makes their resistance to alternating currents 
much higher than their resistance to continuous currents— 
usually three to six times as high—but the.currents are so small 
that this disadvantage is not serious. The resistance to alternating. 
currents is not a constant, but depends on the periodicity and 
current. The return circuit is far from being non-inductive, there- 
fore the drop of volts depends not only on the resistance, but also 
on the self-induction of the circuit. The whole drop, due to both 
resistance and induction, may be kept as small as is desired by 
means of small sucking transformers, which suck the return current 
out of the rails into a return feeder. All danger from shocks from 
the rails may be avoided by using earth-plates connected every 
4 mile or so to the rails. This procedure may be safely used in 
long lines which run mainly through the country, but is less 
suitable for the parts of the line running through towns; these are, 
however, usually short. Electrolysis has so far given no trouble 
with alternating currente, and is not likely to do so except in 
special cases; there seems, therefore, to be no reason for keeping 
the drop of volts very low on long lines. The sample on the table 
is a piece of the earth-plate from the Murnau-Oberammergau power 
station, which has been in use for 20 months ; itis estimated that 
it has passed 7,500 ampere-hours. The corrosion is inappreciable. 

The current flowing in the power circuit—i.c., the trolley wire 
and the return, consisting partly of the rails and partly of the 
earth—will produce interferences of three kinds on neighbouring 
telegraph and telephone lines. To simplify the description of 
these, let us consider a concrete case of a telegraph line on poles 
running the whole length of the railway. The first effect pro- 
duced by the power circuit is due to the difference of volts between 
the earth plates at the two ends of the line, which will produce an 
alternating current in the telegraph line if, as is usual, it has an 
earth return. This can be prevented by using an insulated metallic 
return instead of the earth. Assuming that a wire for this purpose 
has been erected, the second effect will be that due to the mutual 
induction between the power and telegraph circuits. This effect is 
comparatively small, and will not be sufficient to affect the ordinary 
block instruments on lengths of line corresponding to ordinary 
block sections; it will, however, be important on longerlines. It 
can be approximately eliminated by twisting the telegraph circuit. 
Both of these effects are functions of the current in the power 
circuit, and are independent of the pressure. 

By slightly modifying the ordinary telegraph instrument it is 
possible to continue to work with the earth return, and thus avoid 
the expense of the metallic return. Mr. Dahlander, chief engineer 
of the electric traction department of the Swedish State Railways, 
bas very kindly given me permission to describe two methods which 
he bas successfully used for this purpose. In the first, the iron core 
of the electro-magnet of the telegraph instrument is surrounded by 
a copper sheath, consisting of a tube and washers. This damping 
circuit reduces the magneti-m of the iron produced by the alter- 
nating current to such & small amount that it does not interfere 
with tbe action of the instrument. In the second method, the 
telegraph instrument is shunted by a condenser; a small liquid 
condenser of three cells was found to be sufficient on the circuits 
tested. Full particulars of these experiments will, no doubt, be 
given when the report of the Swedish experiments is published. 

The third effect is due to static induction between the charged 
trolley wire and the telegraph wire. A charge will be induced in 
the telegraph wire which isa function of the potential of the trolley 
wire and is independent of the current in it. As the potential of 
the trolley wire is alternating the induced potential will also be 
alternating in sign. The potentials induced in actual cases are 
surprisingly large. For the Hamburg-Altonaline it is calculated 
that the difference of potential between the telegraph wires and 
earth would be 1,200 volts, while on the Swedish linethe difference 
of potential is 4,500 volts. If the wire is earthed, the alternating 
current which will flow in and out of it will be very small only а 
few hundredths of an ampere—o wing to the small capacity of the 
line; but this would be sufficient to give a fatal shock. The use of 
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the metallic return for the telegraph circuit does not eliminate this 
charge, but roughly doubles it by doubling the capacity of the cir- 
cuit. The simplest way to avoid this is to earth the circuit at one 
point, or on long lines, to earth it through a high resistance at several 
points. "These leakage paths will not interfere appreciably with the 
telegraph currents. 

The same three effecta are produced on a telephone circuit, but 
they cannot be dealt with in quite the same way. The induced 
electromotive force is sufficient to cause a low hum“ in the 
receiver, which can only be elimioated by putting the wires ina 
cable. The static charge can be earthed through inductances which 
allow the low periodicity currents to pass, but not the high periodi- 
city talking currents. All effects are eliminated by using under- 
ground cables for both telegraph and telephone circuits. 

In calculating the sizes of trolley wire and feeders, &c., the effecta 
of the self-induction of the circuit must be allowed for. If the 
power factor of the load is good, the self-induction of the line will 
cause very little drop of voltage at the far end; but if the power 
factor is low, for instance, on a section of line with only one train 
on it at the moment when that train is starting, then the induction 
of the line increases the drop considerably. The drop in voltage at 
the far end of the line is, of course, quite a different amount from 
the drop in the return circuit, which may be larger. 

It is advirable to adopt a high voltage for the trolley wire; the 
advantages are many, and the disadvantages mostly imaginary. The 
higher the voltage the smaller the current, and the less all the 
effects of induction on neighbouring circuits, and the less the drop 
in the rails and the better the regulation of voltage. The only 
undesirable effect which increases with the voltage is the static 
induction. By far the most satisfactory insulation for all high- 
tension circuits is porcelain, and with porcelain it is hardly more 
difficult to insulate for 20,000 volts than for 3,000. The most 
common objection raised to the higher voltage is the vague one of 
danger. Тһе danger of falling tramway trolley wires is often 
spoken of, but it perhaps may not be generally known that there 
has never been a fatal accident iu England due to a broken trolley 
wire. On careful examination it is difficult to see why 20,000 volts 
is more dangerous than 3,000; the lower voltage is quite sufficient 
to kill, and the higher can do no more. Whatever tbe voltage, it 
must be recognised that it is fatal to touch the trolley wire, just 
as it is recognised that it is fatal to stand in front of an npproach- 
ing train. Nor does the higber voltage materially affect the reli- 
ability of the system. In ordinarv continuous current sy&tems the 
power із all generated and distributed at high voltages, usually 
between 6,000 and 11,000 volts. Of course, these are reduced 
before reaching the motor, but so they are on the single-phase 
system. It will, however, be wise to proceed gradually in raising 
the voltage, in case any disadvantage should be found in practice 
which has not been foreseen. This course is being adopted on the 

` Continent, and 20,000 volts has already been reached; this is quite 
a low figure compared with ordinary practice in transmission 
plants. Fortunately, the great flexibility of. the single-phase 
aystem makes it perfectly easy to alter the voltage, and for the 
same rolling-stock to run over lines with different voltages. By 
merely altering the grouping of the coils on the transformers in the 
carriages, any trolley voltage can be used. 

Various forms of bow collector have been used, and for moderate 
speeds they are all satisfactory, but for high speeds special 
designs are nedessary. The main object of the design must be to reduce 
the inertia of the moving parts, particularly of the actual contact - 
bar. The Zossen experiments have shown how this may be accom- 
plished by building the bow up of several parts connected by 
springs, thus making an extremely flexible construction, having very 
little inertia at the end, which is the only part which has to make 
very quick movements, while the lower and heavier parts follow 
more slowly and provide for the larger motions. The level of the 
trolley wire has usually to be lower when passing through bridges 
than in the open, and the bow must have sufficient range of motion 
to allow for the extreme differences of level. It is also an advan- 
tage if the design will allow the bow to reverse itself when the car 
is ran backwards, without forcing the trolley wire to rise. The bow 
is raised and lowered by air pressure; it is mounted on insulators 
on the car roof в . 

It would lesd too far to attempt to describe the single-phase 
motor. It is sufficient to say that the motors which have so far 
been used for electric traction are mainly of two types—the 
compensated series motor and the compensated repulsion 
motor. Both have special advantages, but at present the 
series motor appears to be rather the better. It was at 
first supposed that the repulsion motor might be wound for high 
pressure, and thus save the transformation of the whole power in 
the car, only that part of the power required for excitation being 
transformed ; it has, however, been found that the starting of the 
repulsion motor under these conditions is unsatisfactory, and in 
recent equipments main transformers have been used. These, how- 
ever, do not do away with the second transformer for the 
magnetising current, so that two transformers are generally 
required with this type of motor. Both motors have series 
characteristics, good power factors, and fairly high efficiencies. The 
losses in the motors are, however, higher than in continuous-current 
motors, and forced ventilation is generally used to carry off the 
heat. Some writers have assumed that the motors must be made 
much bigger to enable them to get rid of their heat by simple sur- 
face radiation and conduction, as is usual with continuous-current 
motors. The simple ехрейіепі of artificial cooling is а more 
reasonable method of dealing with the problem. 

It has been stated by several writers that the effective adhesion 
of the single-phase locomotive is less than that of the continuous- 
current locomotive, because of the pulsating nature of ihe torque 
given by the sitigie-phase motor. This, however, is not the fact. 
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The speed of the motors is controlled by connecting them to 
different numbers of turns on the secondary of the transformer, 
thus varying the voltage on their terminals. The compensated 
repulsion motor has also its magnetising curreut varied in the same 
way by connecting it to different numbers of turnson the secondary 
of the small transformer. Мо resistances are required, aud there is, 
therefore, none of the loss which is inevitable with continuous- 
current motors. The speed ofthe motor when running can be 
regulated to any extent, which can only be done with continuous- 
current motors to a very limited exteut by special devices. The 
actual switching is done by contactors, as in tbe continuous- 
current system. Single-phase magnets are very suitable for 
operating the  contactora; they have the very advantageous 
property of taking current in proportion to the gap, во that as they 
close they automatically reduce their curreat; thus the magnets 
may be wound to give a large pull at a distance without overheating 
when kept 1n circuit. The troublesome vibration has been entirely 
got over by means of a small short-circuit ring róund part of the 
armature. The great simplicity of the control enables the whole 
of the switching to be done with seven contactors, including the 
reversing switches. The rest of the motor-car equipment is very 
similar to the usual continuous-current apparatus. 

It is Impossible to deal to-day with the generation of single-phase 
power. The introduction of single-phase traction is directing 
attention again to the subject, wbich has been rather neglected in 
recent years, owing to the greater popularity of two and three-phase. 
The size ot single-phase generators is rather larger for the same 
output than that of three-phase generators. Many different methods 
are being tried for regulatiug the voltage, and it seems likely that 
before long а good self-regulating single-phase generator will be 
available, though at present the regulation leaves a good deal to be 
desired. This is not a very importaut matter, во far as the traction 
is concerned, but іс introduces difficulties if the same circuits are 
used tor lighting. This difficulty only arises when the load is very 
variable, a3 in small installations, and disappears when the load 
increase3 and gets less peaky. 

I hope I have said enough to show how varied and numerous the 
possibilities of electric traction are, and that while many interesting 
problems are arising in connection with the new system of electrifica- 
tion, they are being successfully solved, and that there is no serious 
difficulty ahead. | 

It is very much to be hoped that English railway engineers wi l 
not lag behind their foreign confrères in introducing electricity ou 
their lines, It is not to our credit that there should not be a single 
line equipped witn single-phase in this country, when lines are 


already working in Italy, Austria, Germany, France, Belgium, 


America and Sweden. It is not to be expected that railway companies 
will embark on extensive schemes at tirst; it is therefore all the more 
necessary that they should at once put in hand short lines, so that 
they may become acquainted with the merits and possibilities of the 
single-phase system. 


BUILDERS, BUILDING OWNERS AND THE 
С LAW OF ELECTRIC, LIGHTING. 


[BY OUR LEGAL CONTRIBUTOR. ] 


(Concluded from page 276.) 

Wires across Private Lands.—It must not be lost sight of 
that no man can stretch wires across the land of another without 
permission. In the case of Levy v. National Telephone Co. 
(Times, December 18th, 1897), it appeared that the plaintiff 
occupied a house in London, and that the defendants, who 
carried on their business under a licence from the Postmaster- 
General, carried their wires over his house, without touching 
his house, and without any post or standard being 
fixed upon the roof. It was stated that about 


150 separate wires and three cables containing 100 


wires were во carried over the plaintiff's house. The 
plaintiff brought an action for damages for trespass, and also 
for an injunction for the removal of the wires. The defen- 
dant company, in resisting an application for an interim 
injunction, urged that some of the wires had been over the 
house for 13 years, and that the plaintiff had only been in 
occupation of it for a short time; and that there was no 
danger to the plaintiff's house in allowing the wires to 
remain until the trial. An injunction was granted by Mr. 
Justice Day, whose decision was affirmed by the Court, of 
Appeal. If this is the law as regards telephones, it may be 
taken that the suspension of any wires bearing a powerful 
current, of electricity above a house may be restrained by an 
injunction. | 
Attachment of Wires, de., lo Buildings.—The Electric 
Lighting Acts do not specifically 1efer to the placing of 
lines in such a position as to interfere with buildings. It 
is, however, provided by Sec. 7 of the Gas Works Clauses 
Act, 1847, which is incorporated with the Electric Lighting 
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Act, 1882, that nothing in the Act of 1847 shall authorise 
or empower tbe undeirtakers to lay down or place any line or 
other works into, through, or against any building, or in 
any land not dedicated to public use, without the consent of 
the owners or occupiers thereof ; except that the under- 
takera may at any time enter upon, and lay, or place, any 
new line in the place of any existing pipe, in any land 
wherein a line has already been Jawfully laid down or placed 
in pursuance of an Act of Parliament, and may repair or 
alter any line so laid down. It has been held that certain 
arches used аз cellars under the street adjoining the 
plaintiff's premises were buildings within the meaning of the 
above section. (Thompson v. Sunderland Gas Co. (1877 
2 Ex., 1). 429.) 

An estate having been laid out for building, a part was 
also laid out as private roads, and upon a petition the 
owners taking the private roads covenanted that the 
other freeholders aud occupiers of the houscs should have 
the full use and enjoyment of the roads in as absolute a 
manner as if they were public roads. А request by a 
minority of the occupiers of houses to be supplied with gas 
was held to he sufficient without the consent of the free- 
holders to justify a gas company (whose special Act incor- 
porated the Gasworks Clauses Act, 1847) to lay down pipes 
along the said roads (Selby z. Crystal Palace District Gas 
Co. (1862) 31 L.J., Ch. 593). 

A telephone company having placed wires on the roofs of 
houses and passed them diagonally across a street, the local 
authority took proceedings to obtain an injunction. It was 
found at the trial that there was no danger and no nuisance, 
The streets were vested in the local authority under Sec. 96 
of the Metropolis Management Act, 1855. An application 
by the local authority for an injunction to restrain the 
telephone company frem allowing their wires to remain in 
this position was refused. (Wandsworth Board of Works v. 
United Telephone Co. (1384), 13 Q.B.D. 904). 

Nuisances Caused by Electrical Undertakers.—In view of 
the fact that electrical machinery is often noisy, and that 
undertakers cannot carry out their obligations unless they 
have a generating station, it may become necessary to con- 
sider how far they can be held liable for nuisance. 

It is provided by the Electric Lighting (Clauses) Act, 
1899,* that “nothing in this order shall exonerate the 
undertakers from any indictment, action or other proceedings 
for nuisance in the event of any nuisance being caused by 
them.” This provision has been strictly construed adversely 
to the supply companies and authorities. In Shelfer 2. City 
of London Electric Lighting Co. ((1895), 1 Ch., 287), an 
electric lighting company erected powerful engines and 
other works on land near a house which was subject to a 
lease. Owing to excavations for the foundations of the 
engines, and to vibration and noise from the working of them, 
Structural injury was caused to the house, and annoyance 
and discomfort to the lessee. The lessee and the 
reversioners brought separate actions against the company 
for an injunction and damages in respect to the nuisance and 
injury this occasioned. Kekewich, J., after finding on the 
evidence that the defendants had created a continuing 
nuisance as regards the lessee and had caused structural 
injury to the house, held that both the lessee and the 
reversioners were entitled to relief, but under the circum- 
stances by way of damages and not by injunction. The 
plaintiffs in both actions appealed against the refusal of the 
injunction ; and the Court of Appeal held that there was 
nothing in either case to justify the Court in refusing to aid, 
by injunction, the legal rights which had been established, 
and that the appeal must be allowed. 


Tramway Outing.—On the invitation of the Hon. 
Arthur Stanley, M.P., Chairman of the Lancashire United Tram- 
ways, Ltd., the employés of the South Lancashire Tramways Co. 
and the New St. Helens and District Tramways Co. and 
their wives have had a most enjoyable entertainment at 
Knowsley Park, kindly lent by the Earl of Derby. Others 
invited included Mr. C. W. Mallins (manager of the Liver- 
pool Tramways), and Mr. J. R. Salter (manager and engineer 
of the Lancashire United Tramways). Prizes for sports were pre- 
sented by the Hon. A. Stanley. 


® Schedule, Sec. 79. This Schedule, as already pointed out, is 
incorporated with every provisional order. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Тномроон & Co., Electrical Patent 
Agents, 72, High Holborn, London, W. C., and at Liverpool, to whom al) 
inquiries should be addressed. 


19,6162 :05. ‘Improvements in electric batteries.“ G. BcmavLi. (Date 
applied for under Rule 5 of the Patents Rules, 1905, September 28tb, 1905.) 
August НЇП. 

17.703. “Improvements in single-phase alternating-current electric motors.“ 
F. W. Davits. August 7th. 

17.726. Devices for clamping stereotype and other printing plates." W. C. 
FAIRWEATHER, (F. B. Redington, United States.) August "th. (Complete.) 

17,742. Improvements in solenoid controlled electric switches." А. Н. 
Curtis ара A. Н. Арлмв. August 7th. 

17,768. *' Improvements in the mode of and means for electrically treating 
air and other gases." J. Н. BRIDGE. August ith. (Complete.) 


17,785. “Improvements in means for regulating the potential difference at 
the terminals of dynamo-electric generators driven at varying speeds." E. J. 
ЈАУАСХ. Date applied for under Patents Act, 1901, August 9th, 1905, being 
date of application in France.) August 7th. (Complete.) 


17,786. Improvements in connection with electricity supply systems." 
G. WILKINSON. August 8th. 
17,500. ‘Improvements in electre cut-out and distribution boxes." 


G. 8cocciMABnRO. August 8th. 


17.812. Improvements in appliances for use in connection with the electric 
ignition systems for internal combustion engines." ELectric IGNITION Co., LTD., 
and F. H. Нлл. August М. 

17,827. “Improvements in electrical signalling apparatus serving both ав 
transmitter and receiver operated by alternating currents.“  HirxENs Bros. 
AND Co., Lap. (Siemens & Halske Akt.-Ges., Germany.) August 6th. 
(Cemplete.) | | 

17,886. “Improve ments іп and relating to apparatus for adjusting the height 
of electric lamps.” C. B. Fabrik für Elkt. Installaticnsinatenal Ges. 
August 9th. (Complete.) 

17,911. “Improvements in controlling single-phase commutator electric 
motors." SIEMEN& Bros.’ Dyxamo Works, Lip. (Siemens Schuckertwerke 
Ges., Germany.) August Yth. Complete.) 

17,990. ‘Improvements relating to electric switches," L. AUERBACH. 
August 9th. Complete.) 

17,944. Wireless telegraphy.” I.. H. WALTER. August lOth. 

17.946. Improved rotatory bar electrical ignition for internal combustion 
engines," G. ANDERSON & Co., Lro., and J. A. Ross. August 10th. 

17,976. “ Improvements in and relating to igniters with filament.” F. 
DEMEL. August lOth. (Complete.) 

17.681. ‘Apparatus for the electrolytic production and separate collection 
of gases." J. WETTER. (Elektrizitats Aktien Gesellschaft, vormals Schuckert 
und Co., Bavaria.) August 10th. | 

17187. ‘Improvements in or relating to electric aecumulators. C. Bort. 
nnd L. DrN»uraz. (Date applied for under Patents Act, 1901, August 11th, 
1905, being date of application in Switzerland.) August 10th. (Complete.) 

185,010. ‘* Improvements in letters for electric signs." Н. В. Слмр. August 
lCth. (Complete.) 

18.0048. “Improvements in electricity-measuring instruments.“ J. Y. 
Јонххох. (Hartmann & Braun Aktien-Gesellschatt, Germany.) August 10th. 
(Complete.) : 

18.051. Improved backing for half-tone blocks, electrotypes and the like.“ 
W. Brows and A. WEBER. August llth. (Complete.) 

18,060. “Improvements in and relating to devices for cooling electrical 
machines or apparatus.“ ALIGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date 
applied for under Patents Act, 1901, August 12th, 1905, being date of appli- 
cation in Germany.) August llth. (Complete.) 

18,079. "Improvements in the electro-deposition of metals or alloys upon 
metallic and other surfaces." J. Н.В. BRADLEY and M. SaLis-BCHWABE. August 
llth. ; 

18, 80. Improvements in the method of precipitating metals electrolytically.” 
A. RAMEN. August llth. (Complete.) 

18,083. ** Commutator switch for two igniting sources of electricity.” A. HORCH. 
August llth. (Complete.) | 

18,086. Improvements in and relating to fuse boxes.“ Н. J. HERBERTS and 
C. A. HERBERTS. August llth. (Complete.) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications be obtained of Messrs. W. P. 
Тномрвои & Co., 899, High Holborn, W. O., and at Liverpool, price, post 
free, Ud. (in stamps). 


1905. 

APPLIANCE FoR PRoTECTING ELECTRIC APPARATUS AGAINST CURRENTS OF EXCESSIVE 
STRENGTH OR VOLTAGE. Soc. Industrielle des Telephones Constructions 
Electriques Caoutchouc Cables. 925,153. December 4th. (Date applied for 
under International Convention, December 18th, 1904.) 

EtrcrRo-MEcHANICAL BLOCK SIGNALLING BYBSTEMS FOR RAILWAYS AND THE LIKE. 
A. Beer. 8,655. April nd. 

ELECTRIC Furnaces. T. Parker. 14,884. July 19th. 

Process оғ OBTAINING THORIUM APPLICABLE FOR MAKING INCANDESCENT ELECTRIC 
Lamp FILAMENTS. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 14,972. July 20th. | 

ELECTRIC Train CONTROL Systems. A. Sundh and A. Magnuson. 15,045. July 
Qist. (Date applied for under International Convention, February 16th, 1906.) 

MANUFACTURE or ELECTRICAL RESISTANCES. C. Ruzicka. 15,900. July 36th. 

EMPLOYMENT OF TELEPHONE METERS IN COMMON MICROPHONE BATTERY SYSTEM. 
H. Oppenheimer. (Akt.-Ges. Mix & Genest.) 15,485. July 27th. 

ELECTRO-CAPILLARY RECORDING APPARATUS. A. Orling and F. W. Corby. 16,148. 
August 8th. 

MAGNETS AND SOLENOIDS FOR ELECTRICAL MEASURING APPARATUS. J. Herman. 
17,098. August Ard. 

MANUFACTURE OF [RON OR STEEL IN AN ELECTRICO Furnace. P. Gredt. 17,178. 
August 94th. 

SIGNALLING ARRANGEMENTS FOR ELECTRIO TRAMWAY SYSTEMS, RAILWAYS AND THE 
LIKE. N. Norris. 17,768. September 2nd. 

Arc Lamp ELECTRODES AND METHODS OF MAKING THE SaME. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 18,484. September 18th. 


UNIVERSAL BALL JOINT OR SOCKET SUITABLE FoR SUPPORTING ELECTRIC Licnr? 


FITTINGS AND FOR OTHER Purposes. Н. Hirst and J. Н. Collings. 18,646 
September 15ih. 

BPARKING PLUGS FoR INTERNAL ComBUsTION Hnoinss. R. Н. N. Lindley and 
J. B. King. 19,129. September 21st. 

SYSTEMS or ELECTRICAL DISTRIBUTION EMPLOYING RucTiFiERS. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 22,261. October 31st. 

METHOD OF AND APPARATUS FOR STRIKING ELECTRIC ARCS BETWEEN ELECTRODES. 
A. J. Petersson. 25,287. December 6th. 

Systeme or ELxoTRICAL Dierarmvtion. British Thomson- Houston Co., Ltd. 
(General Biectrio Co.) 95,406. December th. 
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CORRUPTION. 


WHILE of late the Press has been fairly full of inquiries and 
revelations, which range from high politics and General 
Elections to Rumbledom,” it is surprising to note that 


. An Act for the beller Prevention of Corruption has been 


passed into law almost in silence. During ite closing stages 
in the Commons there was very little debate, almost all of 
it being of a friendly character. The Bill was read a third 
time in the early hours of the morning—hours which seem 
to be reserved for legislation of a specially practical and 
useful character. In April last we commented at some 
length upon this Bill. 

The only important alteration which has been made in it 
is that its provisions are now expressly extended to all 
persons serving under the Crown or under any Corporation 
or any Manicipal Borough, County or District Council, or 
any Board of Guardians; this is, in our opinion, а very 
useful and even necessary extension. 

If the Bill had been more widely known to the public we 
imagine that large classes of men would have found them- 
selves wondering whether it applied to them. 

Does it, for instance, cover the dustman who accepte a 
“ small Ыр” for“ doing or forbearing to do any act." for 
instance the act of removing a small heap of garden rubbish? 
Does it apply to the policeman who “sees a gentleman 
home " on a dark night ? 

One safeguard there is against it& too ready employment in 
England and Ireland—that is, that the leave of the Attorney- 
General or Solicitor-General of the respective countries 
must be obtained before a prosecution can be instituted. 
The : Act applies also to Scotland, but as they have no 
such officers there, we presume they must have special checks 
of their own before the matter comes before the Sheriff. 

The Act comes into force on January 186 next. We wish 
it were possible to кау that on that date corrupt practices 
would cease. 

Bribery in many of its forms has for many years been 
punishable by fine and imprisonment. The new Act now 
makes it acriminal proceeding for any agent corruptly toaccept 
or obtain, to agree to accept, or to a/lempt to obtain, any 
inducement or reward for doing or for abstaining from doing 
any act in relation to his principal’s business or affairs. Thus 
it follows that if the letter to Messrs. Preece & Cardew, 
which we published on August 3rd, had been postponed 
until next year, its author would have been liable to an 
even more severe punishment than the prompt return of 
his tender by the eminent firm in question. 

To offer or to solicit a bribe will then be a criminal act, 
even when the request or offer is refused. It. makes the 
offending party equally culpable for giving or offering the 
bribe, which is not necessarily money, but may be valuable 
consideration of any kind whatever. 
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The punishment is fine or imprisonment. The word 
* agent " is defined as any person employed by or acting 
for another. Apparently it includes unpaid as well as paid 
agents. The Act is short, simple and clear, but its scope is 
very wide-and we strongly advise any one who contemplates 
doing, or attempting to do, any action which savours of 
bribery, or illicit profit, or commission to pause and read the 
Act most carefully first. 

To the practice of the old hands—the bribe-giver and the 
bribe-taker — who know one another well, and can each 
trust the other absolutely, perhaps this Act will make no 
difference. What is one risk more to peaple who have 
taken risks for years with great profit to themselves, and 
who have taken them with sufficient precaution and in- 
telligence to avoid discovery? Probably upon such men 
this Act will have little effect. But to young men just 
commencing their business careers; to nervous men afraid 
of making mistakes; to thoughtless men who perhaps never 
recognised that to be corrupt was to be criminal ; to men 
with spite to gratify (and spite often arises among the 
corrupt); to discharged clerks and dismissed auditors, this 
Act will not be a dead letter. Everything now depends on 
the use which is made of the new law. What we desire to 
see, even more than many prosecutions, is the formation of 
& healthy public opinion. 

We hope to see the time when the Act will become really 
а dead letter," because of the extinction of blackmail, 
bribery and corruption in all their poisonous forms. 


THE question as to the necessity for the 


5 adoption of caution in regard to the future 
Industry, Course of the German electrical industry 


arises as a result of statements which 
appear in the reports of two Swiss companies—namely, the 
Zürich Bank for Electrical Enterprises and Messrs. Brown, 
Boveri & Co., of Baden. Why Swiss companies should deal 
with the Tentonic situation may best be explained by the 
fact that both the companies are closely associated with the 
General Electricity Co. of Berlin, while the bank itself is 
understood to represent in its annual reports the views of the 
general director of the Berlin company in question. With 
this explanation, reference may now be made to the warnings 
given by the bank and the other company. In the first place, 
emphasis is laid upon the large increase in the prices of most 
raw materials, especially copper, lead, tin, zinc, aluminium 
and india-rubber. The second point raised relates to the 
workmen's circumstances, as wages have everywhere under- 
gone a material advance. Nevertheless, it is impossible to 
depend upon the existence of permanent, peace among the 
workers, a fact which is proved by the movement among the 
metal workers, which recently threatened to involve the 
electrical industry in a severe conflict. A third matter is the 
condition of the money market. Money is dear, and the 
disadvantages arising from this cause, as in other trades, are 
also being unpleasantly noticed in the electrical industry, and 
will not be speedily overcome. The last point touched upon, 
which also renders it impossible to judge correctly the 
shaping of the German electrical trade, is that incidental to 
the increased Customs duties which have been imposed 
by certain other countries. These four reasons, it is con- 
sidered, may either singly or in combination bring about a 
reaction in trade, or materially assist in doing so. At the 
present time there are no indications of retrogression, but it 
is significant that the electrical industry should be the first 


to raise the question. No such idea is entertained in the 
iron and steel trades, which are the backbone of German 
commercial prosperity. But should a reaction take place, the ' 
yerman electrical industry is in a more favourable position 
for meeting it than it was during the depression which 
commenced in 1901, the reason being the greater measure of 
concentration and consolidation which has been carried into 
effect since that period. 


THE paper on this subject that was 
read at the Cardiff meeting of the 
Institution of Mechanical Engineers, by 
Messrs. Riches and Haslam, seems to be one that ought 
to have been read 20 years ago. A glance through Bradshaw 
will show that the branch lines of the country have for 
years had a very poor service, often consistimg of a train of 
old carriages and a superannuated main line locomotive, 
which slept most of the day on a siding and made two or 
three runs to and fro at inconvenient hours. The train staff, 
of course, were paid for the time, so that the substitution 
of alight steam car run to and fro rapidly all day would 
not increase the wages bill, while it would certainly facilitate 
and increase traffic and draw people to use the line who, 
because of the poor service, continued to use traps on the 


Railway-Motor- 
Car Traffic. 


road. But the railway managers and directors could never 


perceive that two or three trains per day were useless. 
The electric tramway has forced the facts upon them, with 
the somewhat belated result that the steam motor-car haa 
come into being, and has been widely adopted in this 
country, as well as abroad. The authors admit that the 
railway companies did nothing until forced to do it by the 
competition of electric cars. They offer a very poor excuse 
indeed for the infrequent service they had run hitherto, 
namely, that the fewness of passengers did not warrant a 
frequent service with the heavy trains of antiquated rolling 
Stock, forgetting that it was the bad service that reduced 
the traffic below what even a steam motor-car could deal with. 

Their paper is a plea for steam cars as against electric 
cars, and here we think that they are very likely quite wrong. 
We should doubt the wisdom of a railway company which 
built a power house to deal with a short branch line, but 
having put off for so long the frequent service by light 


'single cars, we do think they might have made use in many 


cases of some municipal or private source of electricity 
wherewith to run their branch services. To this the authors 
pay but scant attention, though, by electrifying some of their 
branch lines, they would have acquired a working knowledge 
of electrical traction at small cost and directly under their 
own supervision, if they had not, indeed, saved money as 
compared with steam cars. 

We note that the authors speak of the water turbine in 
comparison with the turbines of the Metropolitan Railway, 


a8 though they thought these also were water turbines. 


Moreover, they comment on the fact that only three 
English electric railways transmit their power at high 
pressure, whereas in London alone there are five working in 
this way, and two more in the Provinces. We trust that 
this is not a fair sample of railway men's facts concerning 


electric railway working. 


The mileage cost of a rail motor-car is only one-third 
that of an ordinary train. Why could not this have been 
seen 20 years аро, the train mileage trebled for trial, and 
the passenger service greatly augmented thereby? It 
should not be possible for an experien railway man 
like Mr. Hurry Riches to come forward at this late hour 
pointing out, as though it were something newly discovered, 
the advantages of these new rail motors in cheapness and 
attraction of traffic. It was such a very simple matter to 
foresee all this, and the railway companies that have been 
forced into it might years ago have pioneered the movement 
with credit and profit to themselves, and to the satisfaction 
of the public, who, by their speedy recognition of the 
electrical tramear, showed they were waiting anxiously to 
put money into the railway coffers, had they been allowed 
to do so. 


a a STE ——————————————.——— TET BEIT, 
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EQUITABLE CHARGING FOR THE 
SUPPLY OF ENERGY BY MUNICIPAL 
ELECTRICITY UNDERTAKINGS. 


By J. HORACE BOWDEN, Borough Electrical Engineer and 
Manager, and FRED. TAIT, Managerial Assistant, 
Metropolitan Borough of Poplar. 


THE diversity of the various demands upon electricity 
undertakings has made it incumbent upon those concerned 
in their management, to consider the present methods 
of charging for the supply of energy. Neither the maximum 
demand nor the flat rate systems approach in any degree 
the ideal. There are elements of equity in the former, but 
the complexity of its administration renders it inexpedient 
and generally inequitable, and whilst the latter system is 
simple and easily administered, it is grossly unfair to the 
majority of consumers. Hitherto any reduction in the price of 
energy by local authorities has been made by haphazard 
methods, particularly in the case of those wno have fixed 
the maximum price for power at 1d. per unit. The usual 
course has been to reduce charges if, by overcharging the 
consumers or a section of the consumers, a large surplus 
has been realised in any year or period of successive years, 
but in most instances it has been an all-round reduction 
with no consideration whatever bestowed upon the earning 
qualities of each of the numerous classes of demand upon 
the modern power and lighting supply undertaking. A few 
years ago the criterion of success was the financial result of 
each year's trading, but, happily, most, municipalities recog- 
nise the fallacy of this, a large surplus being an indication 
of doubtful management from a ratepayer's point of view. 
At the present time an undertaking is most successful 
by virtue of its low charges for energy supplied, but we have 
not yet had the opportunity of observing the financial 
result of what may be termed “indiscriminate charging." 
Much experimental work is being carried out by the com- 
mercial departments of various undertakings, and it is the 
opinion of the writers that the present is an opportune time 
for the introduction of a system for regulating charges for 
supply, which is at once intelligible, equitable and expedient. 
The tariff of charges should be fixed annually upon estimates 
of income and expenditure, and all balances, whether debit 
or credit, carried forward, and it should be the policy of 
the management of every municipal undertaking to provide 
a sufficient annual sum to adequately depreciate existing 
plant in order to supersede all antiquated units, and so keep 
up the standard of efficiency, and this sum should be 
included in the annual estimates and treated as a standing 
charge upon the undertaking. It is necessary to draw a 
distinction between running costs and standing charges; 
running costs increase with the output of the undertaking, 
which may or may not affect the ultimate cost per unit 
owing to same being entirely controlled by the plant load 
factor, and under this category are placed fuel, water and 
stores, station maintenance and distribution costs ; stand- 
ing charges, being those which do not materially increase 
with the output, are wages, rates, &c., and management 
charges. The latter, plus the amount of gross profit required 
for interest and redemption of loans, are in direct relation- 
ship to the maximum load demanded, and it is evident that 
every kilowatt of the maximum demand should pay an 
equal share of the amount required to meet these charges. 
In considering an estimate of income and expenditure, 
the load should be divided into three general headings, viz. : 
—Power and heating, private lighting, and public lighting 
(traction being excluded entirely from this article), and the 
maximum load demanded divided in a similar manner, then 
the average price charged for each general class of supply 
should be as the total maximum demand is to the maximum 
demand for each class, so is the total of the standing charges 
plus running costs. For the purpose of working out an 
example we will assume that an undertaking with an 
outstanding capital of £250,000 and a plant capacity of 
4,000 Kw. (including overload and batteries) has а maximum 
demand of 2,000 Kw., of which 1,000 kw. is for power, &c., 
800 Kw. for private lighting, and 200 Kw. for public 


lighting, and the estimates for, say, 4] millions output are 
as follows, viz. :— | 


EXPENDITURE. 
Running costs, Standing charyes, 
Fuel " iss 0:354. Wages... £1,700 
Water and stores .. 002d. Rates, &c. 2,300 
Maintenance and distri- Management 2,500 
bution... ` 0°08d. Capital charges 12,000 
Reserve fund 2,500 
0°46d. 
£21,000 
INCOME. 


1,060-k w. power, &c., at 30 per cent. load factor = 2,628,000 units. 
50 per cent. of standing charges £10,500 0 
2,628,000 units at 0°45d. ... ow 4,927 10 


non 


Average price charged = 1:4d. per B.T.v. ... £15,427 10 


800-K w. private lighting at 134 per cent. load factor = 946,080 units. 
40 per cent. of standing charges = £8,400 0 
946,080 units at 0'45d.  ... d sale = 1,773 18 


Average price charged = 2°58d. per B.r.v. £10,173 18 


200-Kw. public lighting at 46 per cent. load factor = 805,920 units. 
10 per cent. of standing charges = £2,100 0 
805,920 units at 0:454. ... ve m = 1,511 2 


Average price charged = 1:075d. per B. r. uv. £3,611 2 - 


— 


Total income from 4,380,000 units at 1:64. average = £29,212 10 


Net RESULT. 
Expenditure :—4,380,000 at 045d. running costs = £8,212 10 


Standing charges (including reserve) 21,000 0 

£29,212 10 
Income :—4,380,000 at 1:64. average prioe ... 29,212 10 
Financial result... СЕЕ е A ns £0 0 


From this estimate it will be seen that, allowing an ample 
margin for contingencies, it would be financially safe to 
arrange a scale of charges for each general class of load to 
produce an average price for power at 14d. per unit, private 
lighting at 3d. per unit, and public lighting at 14d. per 
unit, and any undertaking running under the conditions 
stated (which are favourable when compared with the 
majority of metropolitan undertakings) charging less than 
lid. average price for power, is doing во at the expense of 
private and public lighting. The writers do not wish to 
suggest that it is not judicious to offer a lesser rate than that 
stated as being equitable, in order to induce a power load, 
but the fact should always be borne in mind that the rate 
offered should not be less than that which would be profit- 
able when the plant and mains are loaded up to the maxi- 
mum, and for the purpose of ascertaining the minimum 
charge for power & second example is given as follows, 
viz. :— 

3,000 Kw. maximum demand (being the limit with 
safety to leave a 1,000-kw. set in reserve) 1,500 Kw. of 
which is for power, &c., 1,200 Kw. for private lighting and 
300 Kw. for public lighting. To obtain this load the 
capital expenditure would probably have been increased by 
boiler power, mains, services, meters, &c., but otherwise the 
standing charges would have remained practically stationary, 
but as a set off against this extra capital the engineer would 
have been enabled to run his plant at a greatly improved 
load factor, and although it is not within the scope of this 
article to discuss the effect of judicious capital expenditure 
on generating plant upon running costs, the writers are of 
opinion that, by keeping pace with all improvements out of 
the annual amount allowed for reserve fund, it is possible, 
given the load as stated, to reduce running costs in a well- 


equipped metropolitan undertaking to the figures as 
estimated :— 
EXPENDITURE. 
Running costs. Standing charges. 
Fuel D: 0'21d. Wages £1,700 
Water and stores 00224. Rates, ёс. 2,300 
Maintenance and distri- Management а 2,500 
bution... .. 007d. Capital charges 13,000 
Reserve fund... . . 4,500 
0:30d. 
£24,000 
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INCOME. 


1,500 kw. power, &c., at 30 per cent. load factor = 3,942,000 units. 
50 per cent. of standing charges х = £12,000 0 
3,942,000 unite at 03d. ... T T e 4,927 10 


Average price charged 1:03d. per unit. ... £16,927 10 


1,200 kw. private lighting, at 134 per cent. load factor = 1,419,120 
units. 


40 per cent. of standing charge а = £9600 0 
1,419,120 units at 0°3d. ... us T = 1,773 18 
Average price charged 192d. per unit ... £11,373 18 


300 Kw. public lighting, at 46 per cent. load factor = 1, 208, 880 


units. 
10 per cent. of standing charge “© = £2,400 0 
1,208,880 units at 03d. Е zn = 1511 2 
Average price charged 0°776d. . £3,911 2 


Total income from 6,570,000 units at 1:145d. average = £32,212 10s. 


Net RESULT. 
Expenditure, 6,570,000 units at 0:34. running 


costs ... E sie ves — ; = £8,212 10 
Standing charges (including reserve) ... 24,000 0 

| £32,212 10 

Income, 6,570,000 units at 1°145d. average... 32,212 10 
Financial result ux eat Е 5 0 0 


Allowing for contingencies, a scale of charges producing 
the following average prices would amply suffice to meet our 
requirements, viz.:—Power, &c., 1°05d.; private lighting, 
2d. ; and public lighting, 0:8d. 

By the foregoing statements it is indisputably proved 
that a flat rate of 1d. per unit for power, &c., is not equitable, 
as either or both the public and private lighting consumers 
must suffer by it, and the writers submit that the following 
System for charging for power is just, simple and expedient. 
Assuming that it is found from the records of the under- 
taking that the maximum demand for power is 30 per cent. 
of the motors connected, the Kw. capacity of the latter where 
1,500 Kw. is demanded would be about, 5,000 Kw., and the 
amount required for standing charges is £12,000, the rate 
of charge should consequently be, say, 508. per KW. installed, 
апа 3d. per unit consumed. The justice of this charge is 
upheld when it is considered that each consumer has the 
right to demand up to the full capacity of his installation, 
and provision must be made in station and on mains for 
this demand at all times. Should a consumer find that his 
installation exceeds his requirements, he would be entitled 
to have the surplus amount disconnected. 

Public lighting having no diversity factor stands, of 
course, at the amount worked out—viz., 0:8d. 

Private lighting generally presents a much greater diffi- 
culty in fixing an equitable scale of charges, therefore a low 
flat rate should not be instituted, as it is grossly unfair for 
the long-hour consumer to pay for the consumer who only 
uses the supply for an infinitesimal period. It is quite 
practicable to fix a stated charge per unit according to a tariff 


EVENING Вовміха Hours. 365 Days PEB ANNUM. 


Lightin А Average dail | v ily ч ily 
йр due SO UDINE бои 7 dayi | 19 dis. | он 1; 
to :— . | per week. per week. | per week. 
p.m Hours. Min | Hours. Hours. Hours. 
4.0 18 19 | 0:05 0:043 0:036 
5.0 115 18 | 0:316 0:271 0:226 
5.30 186 56 0°512 0°439 0:366 
6.0 | 273 18 | 07749 0:642 0:535 
6.30 | 375 5 1:03 0:883 | 07736 
7.0 492 41 1:35 1:157 0:964 
7.30 626 57 172 | 1474 | 1230 ` 
8.0 781 19 | 214 1834 | 1:53 
8.30 962 18 2°64 2:263 1:886 
9.0 1,144 48 3°14 2:691 2:243 
9.30 1,327 18 3:64 3:12 . 2°60 
10.0 1,509 48 4'14 3:55 2:957 
10.30 1,692 18 4:64 3:98 ~ $314 
11.0 1,874 48 5:14 4'406 3°67 
11.30 2,057 18 5:64 4834 4'03 
12.0 2,239 48 6'14 5:263 4'386 
12.30 2,422 18 6'64 5°69 4°743 


based on a declaration of business hours when application is 
made for connection, and the writers have worked out the 
scale of burning hours (see bottom of previous column) from 
the time of lighting up public lamps to a declared hour of 
closing. 

The following tariff of charges is compiled from both 
estimates taken as examples in this article :— 


TARIFF OF PRIVATE LIGHTING CHARGES. 


From the foregoing statement it is apparent that an 
absolutely equitable scale of charges for private lighting is 
impossible, as the charges to short-hour consumers, even if 
fixed at the maximum rate allowed by the Electric Lighting 
Acts, viz., 8d. per unit, fall far short of the actual cost to 
an undertaking, and the charge to the }-hour consumers, 
among whom may be classed proprietors of schools, banks, 
offices, and all business premises closing at 5.30 p.m., to be 
strictly just should be not less than 2s. 4d. per unit in the 
first instance, and 1s. 9d. per unit in the second. As, 
however, it i8 not expedient in the interests of the under- 
taking to prohibit the supply to any class of consumer by 
charging 8d. per unit, it would be judicious to class all 
consumers up to 7 p.m. as I-hour consumers (taking the 
second example as a basis) at a charge of 5d. per unit, 
8 p.m. — 1j hours at 4d., 8.30 p.m. — 2 hours at 8d., 
9 p.m. = 24 hours at 2}d., 10.30 p.m. = 34 hours at 2d., 
and 12.30 a.m. = 6} hours at 14d. 

Private house lighting can generally be assumed at 4} 
hours equal to a 14d. rate. 

Of course, these rates are all based on very low costa, 
which to many may appear impossible, but the writers are of 
opinion, justified by facts, that such results will be obtained 
in the immediate future ; but no matter what the costs may 
be, the system that they have endeavoured to demonstrate is 
applicable to any undertaking, and is preferable to the 
maximum demand and flat rate systems at present in vogue. 
If generally adopted, it will do much to popularise the 
distribution of a natural force eminently adapted for the 
service of mankind, that should be available to every citizen 
at the cost of production only, and the lowest possible cost 
at that, without the necessity of paying toll to any company 
or companies of monopolists. 


8 First estimate. Second estimate. 
E | Annua]! — dct Ex LOB d | 
ШО Тай ` hours | Standing Standing | 
8 factor, | Con- charges Run- Charge charges Run-, Charge 
2 ' | sump- at £10 103. ning to con- at £8 ning to con- 
E tion. ' per Kw. cost. ; sumer. | per Kw. of cost. sumer. 
9 max. dem. max. dem. 
m "m а. . ИЮ ИР 
| | Pence. | Pence. | Pence. | Pence. |Pnce! Pence. 
1; 1°04 91 27°70 45 28:15 21:04 3 | 21°34 
4 208 182 1385 ^ 45 |1430 | 1052 3 1082 
i| 312, 274 920 | 45 | 965) 71 3 | B11 
1 | 4'16 ' 365 | 6:00 , 45 7:35 | 5:26 | 3 5:56 
11 64 548 4°60 45 5 05 3 90 3 4°20 
2 84 | 730 3°45 | “45 3°90 2°63 `3 2:93 
24 | 1042 | 912 276 45 3˙21 2˙10 3 2°40 
3 | 124 . 2˙30 45 275 195 |3 | 235 
34 , 146 1,2278 , 1:98 45 2°43 1:50 3 1 80 
4 16°7 1,460 173 45 2:18 1:32 3 1°62 
44 187 | 1,642 : 1°54 45 1:99 | 117 | 3 147 
5 | 20$ 1,825 | 138 45 1°83 1°05 3 135 
52 | 22:9 | 2,008 1:26 45 171 '96 3 1°26 
6 | 25 2,190 115 45 1:60 88 3 1˙18 
6} | 271 2.372 106 45 151 81 31411 
7 | 29:16 2,555 | '99 '45 144 75 | 3 | 1:05 
7% | 311 2,738 "2 , '45 1:37 70 3 | 1:00 
8 | 334 ' 2,920 86 45 131 66 | °3 6 
83 354 3,102 81 45 126 62 3 92 
9 371 32851 77 4% | 1221 “HR | 3 | wa 
10 417 3,650 69 45 114 | 533 3 83 
11 | 458 4,015 63 45 1:03 | 48 3 78 
12 50 | 4,380 58 435 1:03 44 1-3 74 
13 54:16 4,745 оз 45 98 40 3 70 
14 | 584 5,110 49 45 94 35 | 3 68 
15 624 5,475 | 46 45 91 | 35 3 65 
16 66.7 5,840 43 45 ә 33 Ё 69 
20 834 7,300 35 45 80 | 26 3 | '56 
24 100 3, 760 29 45 74 | 22 | 3 52 
| 


8 | 


Shildon Tramways.—The В. of T. has informed the 
U.D.C. that an extension of time until August 15th, 1907, has been 
granted for the completion of the Bishop Auckland, Shildon and 
Spennymoor tramways, 
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ELECTRO-MAGNETIC TRAVELLING CRANE 
FOR THE LOADING OF BAR-IRON. 


By Ds. ALFRED GRADENWITZ. 


A TRAVELLING crane recently constructed by the Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesellschaft 
Nürnberg A. G., contains an ingenious electro-magnetic 
grip (Stuckenholz patent), specially arranged for the sorting, 
storing and loading of bar-iron. 

A crab carrying the lifting gear, crab-travelling gear and 
drivers cage runs on the main girders of the crane, 
covering a space 13m. in breadth, and a transverse beam 
supporting two lifting magnets is suspended from the wire 
ropes of the two hoisting drums. As bars of all lengths 
up to 12 m. must be handled by the lifting magnets, these 
are provided with rollers, free to run on the transverse beam, 
and are traversed by an electro-motor placed on the beam and 
controlled from the driver’s cabin. After being lowered 
to the bar-iron to be lifted, the magnets are energised and 
hold the bars; the transverse beam with the lifting magnets 
and the iron bars is then raised until the safety bows, attached 
to a frame hanging above the transverse beam, automatically 
clip the bars. This obviates any possibility of the latter 
being dropped during the subsequent conveyance to their 
destination, even in the case of a sudden interruption of 
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CRANE ABOUT TO LIT IRON BARS. 


the current or an accidental shock, and thus affords perfect 
safety in operation. 

The magnets can be energised to any degree, according to 
requirements, for lifting a smaller number of bars, or 
releasing the latter one by one. The capacity of the two 
magnets is 2,000 kg. as а maximum in the case of bar-iron. 


Arrangements are provided for working with one magnet 
only, when the maximum capacity is 1,000 kg. ME 
The frame to which the safety bows are attached is sus 

pended from wire ropes, the drums of which are put into 
connection with the lifting gear on closing the bows, so as 
to cause the beam and frame to move up and down together. 
Special motors have been provided to actuate the hoisting and 
crab-travelling gears as well as the displacement of the 
magnets, all the motions being controlled from the driver's 
cabin, and the driver is in a position always to inspect the 


CRANE CARBYING A LOAD OF BAR-IROR. 


load. The working speeds per minute are:—15 m. in 
lifting ; 45 m. in traversing the crab; 100 m. in travelling. 

The magnet switches and lifting-gear controller are 
operated by what is called a universal steering gear, a similar 
steering device being provided for the crane and crab- 
travelling-gears, thus effecting the whole operation of the 
crane by the aid of only two steering levers. Alternating 
current at 400 volts pressure is used for operating the crane, 
and is converted into direct current, at 230 volts pressure, 
by means of a transformer, for use in connection with the 
lifting magnets. The energy is supplied from the crane to 
the magnets, as well as to their driving motor, through a 
flexible cable, which is automatically drawn out on lowering 
and wound up on hoisting. 

An obvious advantage of such cranes is that the suspen- 
sion of the load by chain slings is done away with, while the 
load may be taken off without supporting pieces, which are 
indispensable in the case of chains. This affords a con- 
siderable saving of time and labour, while utilising the 
space available in a workshop to the best advantage and with 
the highest economy. 


THE WAYS OF STEAM TURBINES. 


[COMMUNICATED. ] 


THOSE engineers who have had actual experience of the 
running and maintenance of steam turbines are well aware 
that this type of prime mover possesses many peculiar 
characteristics, which distinguish it from other types. The 
writer ventures to think that the enumeration of a few of 
these will prove of general interest. 

It may be safely stated that turbines can easily hold their 
own with steam engines of any type as regards governing, 
and where a large varying load is to be taken care of, the 
turbine holds an emphatic advantage. In spite of this, 
makers are constantly receiving complaints from resident 
engineers, &c., to the effect that the speed (and, conse- 
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quently, voltage) variation is greater than the specified 
contract allowance. A propos of this, a simple fact may be 
noted which, in the writer's estimation, bas a very potential 
bearing on the question. Assume two or three steam 
turbines of the Parsons type—+.e., with the pulsating poppet 
valve, to be running in parallel on a varying load. Now, 
if the beating valves on all the machines are in synchronism, 
all the up and down strokes being made simultaneously, a 
surprising difference in the variation recorded under these 
conditions will be noted from the greater variation recorded 
when the valves аге all beating at indiscriminate times. А 
simple yet important fact to note. 

How many of our station engineers realise the great risk 
they take each time a condensing turbine is suddenly thrown 
over to atmosphere, owing, perhaps, to loes of circulating 
water or breakdown of an air pump. Yet one constantly 
Sees shift engineers take these occurrences with the greatest 
possible sangfroid. The point to note is this :—When а 
large turbine is suddenly changed from exhausting into a 
condenser to exhausting into the atmosphere an actual and 
visible displacement occura. "The extent and direction of the 
movement depends, of course, upon the conditions prevalent 
at the moment, or better still perhaps, upon the extent of 
the change of conditions. The results also are many, and at 
present somewhat wrapped in mystery. Assuming, then, 
that the only consequence is a sudden “whip” of the 
revolving spindle, causing the blades to rub on the cylinder 
walls for a time, we аге at once up against a condition ome- 
times attended with disaster. Most turbine blades are bound 
with metal strip and copper wire a short distance from their 
periphery, and the effect of this rubbing is to raise the tem- 
perature of the blade ends sufficiently high enough to cause 
* hot-short." After this has once occurred, it needs little 
else to break off the ends of the blades, and a whole or 
partial strip almost inevitably follows. 

Boiler sediment, of any kind, when passed over with 
steam, ів a continual source of worry to engineers who come 
into contact with it. The writer had the opportunity, some 
time since, of inspecting a turbine, the blades of which had 
been indirectly affected to a great extent by such sediment, 
the result being both interesting and novel. The low pres- 
sure cylinder blade areas of this particular machine had 
gradually become almost choked up with a brown chalky 
sediment. The steam, in passing through the restricted 
passages, had been wire-drawn and re-superheated to such an 
extent as to wear the sharp steam edge of the blades com- 
pletely away ; and this, in conjunction with the deposited 
sediment, greatly reduced the efficiency of the turbine. 
Several of the blades in the final rows had become во small in 
cross-section, that a touch would almost break them off. 
Of course, this proved to be an extremely expensive method 
of preventing a deposit in the boilers themselves, and one 
such experience (it was found to be necessary to re-blade the 
whole low pressure end of the turbine), was sufficient for the 
individuals concerned, to prevent any repetition of such a 
happening. 

Some few weeks since the writer paid a visit to one of 
our largest generating stations, and while there was an 
interested spectator during one of those exciting periods 
which at some time or other inevitably occur in such places. 

It happened during the time, when, owing to a com- 
paratively light load, several units (large turbo-generators 
of about 6,000-KW. capacity) were temporarily shut down. 

Suddenly, without any previous warning, an abnormally 
heavy load came on, which it was seen the machines ranning 
were totally incapable of dealing with, albeit the automatic 
by-pass valves were full open, and the steam pressure well 
up to normal working conditions. The immediate con- 
sequence was a quick drop in speed of all the machines, 
which were at the time running in parallel. This drop 
began to take place just at the moment the engineer had 
got the spare unit up to full speed. Seeing the state of 
affairs, he (the shift engineer) at once closed the stop valve 
of the spare unit, with the intention of bringing it down to 
synchronising speed. The machines on load, however, were 
falling in speed much more rapidly than the spare, although 
every steam valve on the latter was jammed down bard. 
The speed, and consequently voltage, eventually reached 
snch a low point that the oil, circulating, and air pumps 
stopped running. At this critical juncture the resident 


engineer, who, with every other engineer, had been running 
about in frantic endeavour to set matters right, ordered a 
portion of the load to be switched off. Even after this had 
been done, it took several hours to regain normal speed, 
owing to the great difficulty experienced in getting the 
condenser circulating water pumps to run at a sufficiently 
high speed to maintain the necessary head of water in the 
condensers required to hold a respectable vacuum. 

Of course, had the shift engineer paralleled the spare 
machine earlier than when he made the futile attempt, the 
above trouble would have been obviated. 

On the other hand, the sudden load in this case was quite 
unprecedented at that particular time of the day, and if it 
had been possible by any means to reduce quickly the speed 
of the turbine they жеге trying to parallel, after the fall in 
revolutions of the other units, this would again have pre- 
vented such a contretemps. 

The moral one naturally deduces from such an occurrence 
as the foregoing is that turbines should have brakes. But 
these latter undoubtedly have very many disadvantages in 
their application ; and it was the intention of the writer 
solely to relate what to many would have been an interesting 
and exciting scene, rather than to introduce a subject of 
such controversial capacity as Ought steam turbines to be 
equipped with brakes ? ” 

Steam turbines are, after all, a comparatively new 
“ species of engine, and many of their idiosyncrasies have 
yet to be familiarised to us. Statements, therefore, of the 
foregoing nature, cannot but prove to be of interest to those 
young engineers who, up to the present have had neither the 
opportunity nor experience, which alone reveal such traits in 
the behaviour of a machine. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “Е. C. G.“) 


Bv IBID. 


VIIT.—THE Wonsuipr oF THE DiPLODOCCUS. 


THE mind of man (if he hath any) is moved in spring-time 
to many curious devices ; some will away to Mars-gate or to 
yet more distant countries, to sacrifice to their symptoms ; 
others rejoice at the return of the sun with making of fires 
and strange noises and coloured lights, and other Kim- 
mikals; and many make offering and do worship unto 
their ladies, especially those who are slow in returning 
from labour. So also the Electriks hold a feast or 
Ceremonie, to which are bidden not only the Outer and 
the Inner Circle, but the Middlemen also, and ambassadors 
from strange countries ; so that all come together in amity 
and fine raiment, at least for the time being. 

That festival is holden on this wise. First, be it known 
to you that in the far West is situate a great palace of the 
Terra Cotta period, which extendeth about half a mile each 
way; and this was doubtless built for some-one, but is now 
(at least in part) given over to the bats and owls by reason 
of the cab-fare. Nevertheless, it is at the one end a very 
fair castle, and kept in marvellous good order; and therein 
many wonders are to be seen, such as are spoken of by Sir 
John Manndeville and other learned and precise chroniclers. 
I am told that it is properly called ** The House of the 
Bones of our Ancestors ” ; and, in sooth, therein is a noble 
statue of the High Priest of that cult, who first maintained 
that before ever man was he had poor relations waiting for 
him. | 

The meeting of the Electriks is on this fashion ; all, little 
and great, arrive as they may, with an air of due solemnity, 
in the portal; and, being formed in line, are hospitably 
welcomed by the good precedent, and other of their chief 
people; which being done, they are free to examine the 
place and all therein, and to refresh themselves with the 
cates provided. There is also music, the which stimulateth 
conversation ; and many fair dames attend that meeting, and 
sith there is no jousting or tilting at the ring or other 
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decorous and seemly display they will not faint for excite- 
ment. 

The most part do parade them solemnly through an inner 
chamber or hall, wherein is a great image, of the likeness of 
a skeleton, very curiously made, which all regard with awe 
and respect, and having so done, move out again. There- 
after remaineth no more to be done, for that it is not seemly 


to che catalogues; and so doth everyone in turn, without 


_ undue haste, betake himself to his hostelry. 

Now, in explanation of this their ceremonie, it is told to 
me that that image or skeleton is the symbol of success, 
before which even the Electriks must sacrifice like the rest. 
Seeing that the idol is endowed with a neck practically 
unlimited and a cerebral cavity small in comparison, it may 
well be so. Others, however, say that it is the firat example 
of long-distance transmission of power. Wise is the man 
who sees the true significance of it, for the true magician is 
distinguished by the simplicity of his acts; so that he 
compasseth a very great effect without showing the cause. 


LIMITATIONS OF THREE-WIRE ENERGY 
MOTOR-METERS. 


By H. G. SOLOMON. 


THE measurement of the electrical energy supplied to a 
three-wire network is readily effected by treating each half 
of the system as an independent two-wire circuit, in each of 
which a two-wire energy meter is used. Each meter is con- 
nected to its half of the three-wire system by placing its 
main current circuit in the corresponding outer conductor, 
and its pressure circuit between this conductor and the 
neutral main. Instead, however, of two meters, a single 
three-wire energy meter is very often employed, and the 
object of the present article is to show that the ordinary 
three-wire energy motor-meter correctly measures the energy 
consumption under certain conditions only. The results 
obtained vary with the nature of the supply current, so that 
it is necessary to consider separately the behaviour of 
three-wire energy motor-meters when a direct-current supply 
is used, and when the system is fed with alternating current. 


Incidentally, it may be of interest to point out that the - 


Aron three-wire clock meter always correctly measures the 
energy absorbed in such a system, whether fed with con- 
tinuous or alternating current, however unbalanced the two 
sides may be, and whatever phase displacements may exist 
between the currents and the three-wire voltage when the 
supply is an alternating-current one. The meter, in fact, 
consiste of two distinct meters, each of which has a stationary 
main current coil and a pendulum volt coil operating 
together. The two main current coils are inserted in the 
two outer conductors, one in each, and the two volt coils on 
the pendulums are placed in series across the three-wire net- 
work, with their junction connected to the neutral wire. 


CoNTINUOUS-CURRENT SYSTEM. 


In a continuous-current system the three-wire energy 
motor-meter, such as the Thomson type, has two stationary 
main current coila and one armature circuit, the latter com- 
prising the armature proper, the high resistance coil, and 
the compound winding, all of which are in series with one 
another. The meter, having only one pressure circuit, 18 
therefore not à combination of two motor-meter elements; 
and it is for this reason that it does not always function 
correctly. 

The one main current coil is placed in series with the 
positive conductor, and the other in series with the negative 
main, and the armature circuit is energised by a current 
proportional either to the total three-wire voltage or to the 
pressure between the neutral wire and one of the outer con- 
ductors. The rotation of the armature is due to the inter- 
action of the pressure current flowing in it with the main 
eurrent flux created by the currents in the two stationary 
coil. 

When the three-wire system is in balance, г.е., when there is 
no out-of-balance current inthe neutral wire,and also when the 


two branches are unequally loaded but the pressures between 
them are maintained equal to one another, the ordinary 
three-wire energy motor-meter, assuming that it has no errors, 
will correctly measure the trpe energy absorbed, however its 
pressure circuit may be energised. When the system is un- 
balanced, the meter will always register incorrectly, and the 
degree of inaccuracy will depend on the method of connec- 
tion of the armature circuit. If the latter be energised by 
the total three-wire voltage, the meter will read high, and 
the errors will be small. If, on the other hand, it be 
connected between one of the outer mains and the neutral 
wire, the meter will read high or low according as the voltage 
across the armature circuit is high or low, and the errors will 
be considerably greater than in the former case. These 
results may be readily established in the following manner :— 

If v, denote the pressure between the + outer and the 
neutral conductor, v, the pressure between the latter and the 
— outer main, and с, and c, denote respectively the currents 
in the positive and negative outers, v being the total three- 
wire voltage, such that v = v, + V,, the energy consumed 
in the interval /, — /, is— 


t. is 
E = f7, c, df «fv. c, di. (1) 
t te 


When both sides of the system are equally loaded, v, = * 
= v, and ci = С, = С (say), and the energy becomes 


Е == 2 [v.e dt 
ty 


1 
| 
te 
— 
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єз 
= 
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Case 1.—The armature circuit of the meter is connected 
direct across the outers of the three-wire system, i. e., it is 
energised by the total three-wire voltage v. ` 

The energy given by the meter is 


ts 
1, jJ v (e, + % dt. 
A 


The true energy absorbed is given by Equation (1), which 
can be expressed in the form 


T 
Е = 7E (ci + C.) d! 
1 


tà T 
+ . m Vy) C di — Vf, x n с, df. (2) 
11 ty 


When the system is in perfect balance, and also when the 
currents с, and с, are unequal, but v, — v, is zero, the 
terms 


ts " 
JI — V,) С, dt and JL Үү, - х.) с, dt: 


will vanish, and it will be seen that the meter will register 
correctly. If, however, the two branches be unequally 
loaded, ѓ.е., if ci and с, be unequal and also v, and v,, unequal 
the energy given by the meter, connected in the manner ex- 
plained, will always be greater than that actually supplied, 
both when c, is greater than o., as then vi — v, is positive, 
and when c, is less than 01, as then v, — v, is negative, so 
that the error is always of the same sign. 

Cuse 2.—The armature circuit of the meter is connected 
between one of the outer conductors. and the neutral wire, 
i.e., it is energised by the voltage v, (say). 

The energy given by the meter is 


f; 
fs (C, + ¢,) df. 
fy 


The true energy is, from (1), 


ta sity 
E = fy, (c, + c) df - fe (v, — v) df. (3) 
ty e 


As in Case 1 when the system is balanced, and also when 
an out-of-balance current exists, but v, — У, = 0, the term 


fa 
J с (v. — v) df 
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тий and the meter registers correctly. When the two 
sides of the network are unequally loaded, the meter will 
again register wrongly, and will read high or low according 
as the voltage across the armature circuit is higher or lower 
than that across the other half of the system. 

Suppose that the voltage v,, the pressure used, is higher 
than the pressure across the other side, then v, — v, is 
positive, and the energy given by the meter is greater than 
the true energy, as will be seen from Equation (3). If, 
however, v, be less than v, then v, — V, is negative, and 
the meter will read low. Hence the errors are not always of 
the same sign, and are greater with this method of connection 
than when the armature circuit is energised by the total 
three-wire voltage. 

In the following three tables the percentage errors of 
continuous-current energy motor-meters, corresponding to 
the above cases, are given for three out-of-balance currents, 
each of which is expressed as a percentage of the greater of 
the two currents in the outer conductors, and for differences 
of pressure between the two sides of the system expressed as 
percentages of the total three-wire voltage. 


TABLE A.—ARMATURE CIRCUIT OF METER CONNECTED ACROSS 
THE OUTER CONDUCTORS OF THE THREE-WIRE SYSTEM, i.e., 
ENERGISED BY THE TOTAL THREE-WIRE VOLTAGE. 


Difference of pressure 
between the two sides 
expressed as 


| Percentage error. 
t 
i 
| { 1 


percentage of the total 10 per cent. 17 per cent. 20 per cent. 
three-wire voltage. out-of-balance out-of-balance out-of-balance 
current. current. current. 
0 d 0 0 0 
1 0:053 A 081 0:111 
24 0:132 0:203 0:278 
5 0°264 0:407 0:559 
10 0:529 | (817 1:123 
15 0 796 1:229 1:695 
20 86 1064 1:648 2272 
22 ЕС oh a 


Nork.— The meter reads high. 


TaBLE B.—ARMATURE CIRCUIT OF METER CONNECTED BETWEEN 
THE NEUTRAL MAIN AND ONB OF THE OUTER CONDUCTORS, 
AND ENERGISED BY THE GREATER OF THE Two VOLTAGES. 


. Percentage error. 
Difference of pressure 


between the two sides S888 See 


i expressed as 10 per cent. 15 per cent. 20 per cent. 
ercentage of the total 
ieee velie, onen ee | ont-othalance | out-of balance 

0 0 0 0 
1 1:053 1:090 1112 
21 3:635 27708 27785 
5 5277 5:427 5:586 

10 ' 10:582 10:899 11:236 

15 15:915 16:415 16:940 


20 21:276 21:978 22:727 
NorE.—The meter reads high. 


TABLE C.—ARMATURE CIRCUIT OF METER CONNECTED BETWEEN 
THE NEUTRAL AND ONE OF THE Two OUTER CONDUCTORS, 
AND ENERGISED BY THE SMALLER OF THE Two VOLTAGES. 


| ` Percentage error. 
Difference of pressure 


hetween the two sides 


expressed as er 3 5 per cent. 20 per cent. 
5 x eon Een TAA ce oni "balance ао 
ig : current. current. | current. 
0 0 | 0 | 0 
1 0:948 | 0:920 | 0°889 
2h 2371  — 2:308 ` 2:929 
5 4 749 | 4613  , 4469 
10 9:523 9:264 | 8:988 
15 14323 | 13:953 ' 135559 
20 | 19149  , 18681 · 1818 


Note —The meter reads low. 


(70 be concluded.) 


PRACTICAL NOTES ON UNDERGROUND 
SUB-STATIONS. 


mee ee — 


By W. PLEASANCE. 


THE evolution of a distributing system for alternating 
currents usually proceeds along the lines of substituting for 
isolated transformers in street-tanks, a concentration of 
similar transformers of larger capacity in suitably-situated 
sub-stations. Unless the supply scheme is originally laid 
out with a view to ultimate large demands, transformer sub- 
stations, being only necessary when a system is extending or 
increasing in output, are usually designed and constructed 
by the staff actually in charge of the operation of the mains. 
The design and construction of sub-stations is therefore a sub- 
ject which is particularly interesting to mains superintendents 
and distributing engineers connected with power supply 
undertakings, from the fact that such work, while falling 
within the limits of their ordinary duties, can be undertaken 
in such a variety of ways, and presents so many interesting 
engineering problems. In the following notes the writer 
does not intend to go further than the consideration of the 
general design of underground chambers for static trans- 
formers and their accompanying switchgear. The design of 
an above-ground sub-station for static transformers is only a 
matter of space and expense, the chief point to be observed 
being that the sub-station must be at least as safe to work 
in as the switchboard gallery at the generating station. The 
building of a sub-station for rotary transformers involves 
special features which require separate treatinent. 

The point at which asystem will be financially profited 
by the substitution of sub-stations for the street tank system 
depends not only on a consideration of the losses in small 
isolated transformers and low-tension runs, compared with 
those in larger transformers feeding into relatively longer 
low-tension distributors, but also upon the amount of initial 
capital thrown away in the reconstructing process, and the 
fresh expenditure involved in excavating, building and 
equipping the new sub-station. Such considerations often 
delay the substitution long after it has become advantageous 
from an engineering point of view, and the countervailing 
arguments of increased ease and safety of working are of 
but small potency with a dividend-loving directorate. Even 
when the necessary financial support has been obtained, 
purely scientific reasoning will not have full play. 
Theoretically, the district should be cut up into a con- 
venient, number of sections of such size that the estimated 
load for the succeeding two or three years will be approxi- 
mately equal in each section. Then the “centre of gravity ” 
of the load in each district, or the point from which the 
demand can be supplied with the minimum amount of low- 
tension copper, should be found, and the sub-station planted at 
that point, high-tension feeders being led to it from the 
generating station, and preferably link cables being laid 
between the different sub-stations, while Jow-tension 
feeders should tap оп to the network at suitable 
sectional “ centres of gravity " of load. Unfortunately, 
on a transformation scheme there is rarely enough 
money available to enable the engineer to abandon 
the whole of his original and imperfect system in favour 
of a brand-new one guaranteed to be theoretically the most 
efficient for three years’ development of load. The man in 
charge of the conversion must mark on his map the present 
position and size of all low and high tension feeders and 
distributors; and the design evolves into а compromise 
between the above-mentioned theoretical considerations, 
and the minimum alteration necessary to existing arrange- 
ments. . 

Certain practical pointe are shown by experience to be 
factors in the choice of position. In underground trans- 
former chambers the chief enemy is water. When the 
rains descend and the floods come and beat upon the road 
without a slope, the gulleys are probably choked with 
leaves aud other debris. Should there be a transformer 
chamber in that road-having a ventilator flush with the 
pavement, or а manhole cover that is not impervious to 
moisture, that transformer chamber will form itself into a 
convenient sump for a large body of water. The writer 
knows of one case where an observant policeman, standing in 
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a wet street after а miserable day, noticed that a cover in 
the road was quite dry. Rightly considering this to be 
somewhat in the nature of a miracle, he crossed over, 
stooped, and felt the framework. The overheated condi- 
tion of the portion of his hand in contact with the iron 
induced the policeman to come to the conclusion that elec- 
tricity was at the bottom of it, and he rang up the works. 
A mains assistant on arrival found that he had located a 
big secondary earth that had puzzled them for an hour or 
во. The cover, having had its bolts removed, lifted itself 
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Fic. 1.— PLAN or CHAMBER. 


from its seat without further assistance ; inside was a cauldron 
of bubbling water; the bitumen was reduced to a nasty- 
looking pulp, and the low-tension contacta were ruined. 

It is necessary, therefore, to build a transformer chamber, if 
possible, in a sloping street, however slight the slope may be, 
80 that good drainage may be secured. For the same reason 
the fronts of fishmongers’ shops should be avoided, as the 
constant washing down of counters causes water to flow con- 
tinually over the chamber cover, carrying with it dirt and 
scales, which eventually stop the drainage. 

Another point to be carefully considered is that the covers 
have occasionally to be lifted and kept off some time, while 
men are working in the chamber. It is imperative that the 
absence of these covers shall not interfere with foot traffic or 
cause inconvenience to the occupants of adjoining property, who 
would, in such case, be able to establish a claim against the 
supply company. For this reason the chamber cover should 
not be situated in a private cartway or narrow roadway ; and 
while it is generally preferable to have the chamber entrance 
a footway, it must not occupy a narrow part of the 
path. 

The size of the chamber will be, of course, the smallest com- 
patible with the space required by the switchgear and with the 
number and size of the largest transformers likely to be used. 
As a measure of precaution against possible flooding of the 
chamber, it is best to use the type of transformer designed to 
be placed within a watertight tank, which is bulkier than the 
unenclosed type for the same output because of its greater heat- 
retaining capacity. The size of the chamber should therefore be 
sufficient for this increased bulk. Two types of construc- 
tion аге in use—the single-chamber type, in which trans- 
formers and switchgear are placed in the same chamber, and 


the double-chamber type, in which the switchgear is placed 


in one chamber, the transformers in a pit separated from the 
switchgear chamber by a wall. In the former case the 
chamber cover is made large enough to admit the largest 
transformer in use, and is provided with a smaller opening 
for a light manhole cover for use on inspectional visits. 
This point will be more fuliy referred to later. In the latter 
case, two separate openings from the pavement are provided 
—one for the switch chamber, the other for the transformer 
pit. The point which it is desired to emphasise at present 
is that in the single-chamber type the size of the chamber 
must be increased by the width of a clear gangway, which 
must be left past the transformers and switchgear, so that 
any transformer in the chamber may be moved to a position 
directly under the cover preparatory to lifting out. In tke 
double-chamber type there is probably not so great a dis- 
tance to traverse, as the cover is directly over the trans- 
formers, and the transformer pit need only be large enough 
to hold the plant that would take the load within the 
assigned area with a reasonable voltage drop. As regards 
the depth of excavation, the chamber when finished should 
have a clear depth inside of 7 ft. from floor to ceiling. 


enough to accommodate o 


. The prime essential of an underground sub-station is that 
it shall resist water under pressure. In some situations—as, 


- for example, when the land in which the station is situated 


is below the level of an adjacent river or canal—the pressure 
of water is very great. The difficulty of perfect water- 
proofing is 80 pronounced that some engineers of great 
experience in this work have faith only in iron tanks well 
jointed, caulked, and painted to stop the intrusion. This 
construction, however, although efficacious, is too expensive 
for universal adoption, and a brick-and-concrete structure 
is generally used. The waterproofing adopted depends on the 
nature of the soil in which the chamber is placed. In very 
wet situations, the walls and floor are constructed in two 
shells, one enveloping the other, the shells being separated 
by & damp-proof lining of asphalt or other bituminous 
mixture, or felting impregnated with bitumen. In drier 
situations a course of cement and sand may take the place of 
the damp-proof lining, while in some dry situations a simple 
brick-and-concrete structure can be used. 

There is a rule framed by the Board of Trade which is : 
honoured by some designers more in the breach than in its 
observance. This is, that every sub-station containing 


. high-tension gear should have a means of entrance which 


will enable a man, on entering the chamber, to descend into 
a space entirely free from all gear or danger of contact there- 
with, in order that he may look round before proceeding any 
further. This is best fulfilled by making a recess in one 
side of the chamber, as shown for different types of chamber 
in fig. 1. The frame and cover is placed over this recess. 
In the double-chamber type the side of the recess is fitted 
with a Jacob's ladder, the steps being cemented into the 
wall. In the single-chamber type the recess is made large 
trangformer, in order that these 
may be lifted in and out, and the Jacob's ladder is replaced 
by a light movable iron ladder. 

The excavation having been made, the first step in the 
construction of a brick and concrete chamber is the laying 
of the floor. Concrete of not more than three to one of 
good washed gravel and Portland cement should be laid to 
a depth of about 9 in. This floor should have a slight fall 
—вау, 1 in. in 8 or 4 ft.—towards a small sump, which should 
preferably be situated underneath the manhole, and pro- 
vided with trenches running the length of the chamber, во 
that any water percolating into the chamber may be col- 
lected at once in the sump, to be baled or pumped out at 
the visit of the attendant. The depth of 9 in. should be 
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Еа. 2.— VERTICAL SECTION OF CHAMBER. 


maintained throughout. On this floor is built the outer 
shell-wall of, say, 14-in. brickwork. These walls being 
complete, the damp-proof course is laid on the floor and up 
the sides of the wall. When this consists of bitumenised 
sheeting the joints are made with a hot iron; if asphalt or 
asphaltic compound is used, it is applied hot and ironed to 
a uniform thickness ; if lead sheet is used, the sheets should 
be ** wiped together. Where damp-proof sheets are used, 
provision must be made whereby the course may be taken, 
without any crack or hole which will admit water, right 
over the roof. For this purpose the sheets must be carried 
up the walls above the roof level, and allowed to flap back 
till the inner roof is fixed, when they can be bent down 
over the roof. Where gaps occur in the roof for manholes 
the damp-proof course is carried up and laid under the 
last course of brickwork. Too much stress cannot be 
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laid on the necessity for absolute continuity of this damp- 
course in order to render it of apy service whatever. 


In applying such a damp-proof course, the British workman - 


must be the object of careful supervision. His motives are 
usually of the best, but be has no idea of the power of water 
pressure. He will, for example, in putting up water-proof 
sheeting, tack it upto the wall with nails in order to get it 
to hang well preparatory to ironing the sheets together. On 
being questioned as to how he is going to stop up the nail- 
holes he is dumb. 

On the top of the damp-proof course, the second floor can 
now be laid, of concrete 3 in. deep, in which the trenches 
and sump are again made, and a 9-in. inner brick wall is built 
up. On this inner wall the girders to carry the roof are 
laid. For ordinary sized chambers laid under footpaths 
4l-in. Н girders pitched 20 in. apart are amply strong 
enough, the intervening spaces being filled in with good con- 
crete. For roadways the girders must be heavier, having 
regard both to the loads they will carry, and their length of 
span. They should be regarded asa bridge carrying a con- 
centrated live load, such as a wheel of a cart. In a main 
road, traction engines and other heavy traftic must be 
allowed for. The inner roofing being complete, the damp- 
course must be brought over it, and finally a protecting 
cover of concrete of 3 in. depth should be added before the 
pavement is reached. 

The position of the cable ducts to the chambers should be 
designed, not only in relation to the best arrangement in the 
road, but also to the convenient grouping of the cables on 
the switchboards. Nothing is more unsightly or dangerous 
than a nest of inter-crossing cables cumbering up the con- 
fined space of an underground sub-station. It is usually 
possible to find a way of leading the cables round to a 
suitable position, in the outside soil, with the added advan- 
tage that longer bends can usually be given to the cables. 
The opening of the ducta into the chamber should be care- 
fully finished to avoid abrasion of the cables on drawing in. 
Preferably white-enamelled bull-nose. bricks should be used ; 
but where this is vetoed on account of expense, the opening 
in the wall should be bell-mouthed with as wide a sweep as 
possible, and finished with neat cement carefully smoothed. 

The efficient draining of the man-hole frame is of prime 
importance. Self-draining covers are made which are 
arranged to drain into an artificial ground made up of gravel, 
ballast, cinders or such porous material. Such devices are, 
however, apt to become choked up by the mud which con- 
tinually works through the interstice between cover and 
frame. It is better practice to utilise the nearest street 
drain, provided that there is no danger of this becoming 
flooded, and tbat the connecting pipe, taken from the lowest 
side of the cover, has sufficient drop to carry away the water. 
Such a pipe is cheap to install, and can be periodically 
cleaned with a cane. Where some distance has to be 
traverred between the cover and the drain, a brick box may 


be put in halfway between the cover and the drain — say, 


14 x 14 x 8 in.—the pipe from the cover coming in at the 
top of one side, and the pipe to the gutter or gully leaving at 
lower level on the opposite side. This box will then act as 
& mud trap. l 

The proper ventilation of an underground chamber is of 
great importance, as there is the ever-present danger, par- 
ticularly where bituminous insulated cables are used in a 
draw-in system of pipes, of gas accumulating in the 
chamber ; and also because, however well waterproofed the 
chamber may be, sweating on the walls and ceiling is 
almost certain to occur. This latter trouble may be mini- 
mised by painting or serving the roof; felt and wood have 
been used to cover the walls and roof for the same object, 
but as these materials are inflammable, they are objection- 
able in a chamber containing electrical gear. 

Such an underground sub-station is usually fitted with a 
5 or 6-in. pipe leading from the floor level of the chamber 
to a ventilator frame in the footway above. Where there is 
any danger of this becoming flooded, posts are erected near 
the kerb of the pavement, carrying this ventilating pipe 
some 3 ft. above ground level to an air-grid in the post. 
On the other side of the chamber there is a similar arrange- 
ment of pipe and ventilator grid, the aperture in the 
chamber being now, however, at the top of the wall, pre- 
ferably close under the manhole cover (fig. 2). If possible, the 


level of the exhaust port or opening into the street 
should be at a higher level than that of the admission port, 
any natural slope of the road being taken advantage of. 
The object of this is to facilitate the circulation induced by 
the rising of warm air, and the inflow of the colder outside 
air to replace it. Where such natural circulation does not 
exist to a sufficiently large extent, a small exhaust fan driven 
by a high-speed motor should be fixed at the chamber 
ventilator duct. The power consumed by such a motor is 
inconsiderable compared with the capacity of the sub-station, 
and the loss will be much more than counterbalanced by the 
dryness and high insulation of the gear. Whether the fan 
be made a permanent institution or not, it should most 
certainly be used for the first four or six months after the 
sub-station has been built, as new walls of brick and 
concrete contain a tremendous amount of moisture 
which has to be gradually dried out. During 
the process of building the chamber, it is good 
practice to keep one or two “devils” containing coke 
continually burning in the pit ; these should be maintained 
after the chamber is complete and before the electrical gear 
is installed, and during the ** baking " of the transformers 
which is usually given in order to dry them out before they 
are set to work, full advantage should be taken of the heat 
developed, by leaving the transformer cover off, the hot air 
then drying the room. 

In conclusion, the writer desires to point out that he has 
gone as little às possible into dimensional details of design, 
his object being rather to place before readers a few general 
considerations, in the main simply applications of common- 
sense, governing the successful construction of such chambers, 
which details are by their simplicity apt to be neglected. 


MECHANICAL COAL CUTTING. 


[Report of the Committee upon Mechanical Coal Cutting.—North of 
England Institute of Mining and Mechanical Engineers. 
Published by the Institute.] 


Turs report, coming as it does from such a body as the North of 
England Institute of Mining and Mechanica] Engineers, is stamped 
as authoritative, yet from an electrical point of view it seems to us 
a little disappointing. The Committee appointed consisted of 
gentlemen who are all strictly mining” engineers, and, for 
the most part, are all engaged in the management of the large 
colliery concerns in the North of England. We do not suggest for 
а moment that such a body of gentlemen arc not capable of 
adequately judging and reporting upon the advisability of installing 
electrical coal cutters, but we venture to question their competency ~- 
to deal with electrical matters, such as one might expect from the 
report—that is, in regard to details of construction, types and, 
arrangement of machines, and their advantages or disadvantages, 
comparison of three-phase and continuous-current machines, 
methods of installing aud fixing cables, &c., all of which points are 
practically omitted, yet are just what are wanted at the present 
time. At any rate, we think the value and usefulness of the report 
wonld have been very much enhanced had an electrical engineer 
conversant with colliery practice, or, in other words, a colliery 


, mechanical and electrical engineer, served upon the committee. 


Such a person, too, would perhaps have balanced the very 
evident bias or leaning towards '* compressed air." 

Colliery managers are notably conservative, and probably mcst 
80 in the North of England, where old methods and customs handed 
down from generation to generation are difficult to break down, 
and hence although conditions are most favourable, especially for 
“ heading ” machines, as in a district such as the North of 
England, where the bord-and-pillar system of working is largely 
practised, there is undoubtedly a field for the use of these 
machines,” yet probably there is a less proportion of coal-cutting 
machines working in the coalfields of Durham and Northumberland 
than in any other. 

The report is іп two parts, Part I dealing with “ longwall” 
machines, and Part II dealing with ‘‘ heading” machines; for 

-the purposes of the report, letters were sent to owners of collieries 
in the United Kingdom using coal-cutting machines, with a request 
for information as to:—(1) The names and number of machines in 
use; (2) the time during which they had been in use; (3) the 
motive power; (4) the thickness of seam; (5) the depth of cut; 
and (6) the tons of coal under-cut during the previous year. 
Replies on these points were obtained from some 80 colliery com- 
panies, covering about 200 machines, and show that :— 

1. Diek machines in longwall-faces are most generally in use at 
the present time. | 

2. Few collieries have been using them for more than six уеате, 
or to any large extent. 


Vol. 59. No. 1,501, Avever 31, 1906.] 


THE ELECTRICAL REVIEW. 


381 


3. Compressed-air machines are still in a large majority, 
although electricity is being increasingly used as the motive 
wer. | 

4. The thickness of seams in which longwall machines are їп 
operation, varies from 1 ft. 1 in. to 6 ft. 6 in. 

6. The depth of cut runs from 2 ft. 10 in. to 7 ft. 

6. The amount of coal cut per machine averages, roughly, 
13,000 tons. 

A selection of some 30 collieries was then made, where the con- 
ditions were widely different, and the machines inspected when at 
work in the coal face, and as full information as possible obtained 
by personal interview and subsequent correspondence, which is 
given in a schedule at the end of Part I. The report deals very 
fully with hours and conditions of labour," “cost of working,” 
&c., which is valuable information to the colliery manager, and 
"'The three chief points to which attention has been directed as 
being the most important in deciding on the adoption of coal- 
cutting appliances are the followjng :—(1) The cost of working as 
compared with hand labour; (2) the increased production per 
man employed; and (3) the increased percentage of round coal." 
On the first point no very definite conclusion is arrived at, as the 
results vary very considerably, and no distinction is made between 
electric and compressed air machines. Ttere is no doubt, how- 
ever, on the second point as ''the result of the adoption of coal 
cutters has been to increase the production of coal per man 
employed, the average increase in the production amounting to 
about 65 per cent." The importance of this fact is impressed upon 
the Committee, as they say:—'' This, it need hardly be 


temarked, is a matter of the very greatest importance 
at the present day, when labour is becoming more 
dificult to obtain, and is more costly in many ways, 


requiring the provision of increased house accommodation, 
with its attendant increase in rates and other charges—more 
especially in Northumberland and Durham where the system of 
free houses and free house coal is so firmly established. This seems 
to point to the possibility of collieries, in which the thicker and 
profitable seams have become exhausted, being kept at work where 
otherwise such losses would probably be incurred as would lead to 
their being closed . . . . (as) in this way the output may be main- 
tained on such a scale as may be necessary to keep the standing 
charges of a colliery working thin seams at a normal figure.” On 
the third point the increased шеш of round coal is given as 
from 5 to 20 per cent., and, 

depends upon the size of coal, the increase is of the greatest im- 
portance, as it results in a higher average selling price. Further, 
in some cases where the seams contain bands, it is often possible to 
under-cut in the band itself, and so obtain cleaner coal. 

“Conditions of Working” are next dealt with, then follow 
„Machines,“ under which heading (I) disk machines; (II) bar 
machines; and (III) chain machines are briefly described, but it is 
worth noting that not a single illustration of a “ longwall °’ coal- 
cutter is given, whereas nearly every type of compressed.air 
“ heading " machine is illustrated. 

With regard to the speed of the machines, most of the cutting 
wheels revolve at a speed of from 15 to 30 r.p.m. for the smaller sizes 
and from 10 to 12 іп the larger sizes. One English (compressed-air) 
and one American machine, however, form exceptions to this rule, 
the former revolving at 60 r.p.m., the ratio of gearing being 2 to З 
to 1, whilst the latter in the electric driven type revolves at 50, and 
45 when driven by compressed air. Generally in electrically driven 
machines the ratio of gearing between the motor and disk is about 
65 to 70 to 1; and in compressed-air machines, 20 to 25 to 1. No 
indication, however, is given as to what is the best speed for the 
cutting tool in different strata, which is really wbat is wanted, and 
some information on tbis point would be valuable to makers of ccal- 
cutting machinery. We certainly think that a seriesof experiments, 
which could, no doubt, be easily arranged and carried out by the 
Committee, would be a very valuable contribution to this question. 
Again, "The machines are fitted with driving gear with variable 
speeds for hauling them along the coal face," but what these speeds 
are, or what is most suitable for the strata, is not mentioned. Asto 
the value of variable speed gear, we believe this to be questionable, 
as in all probability most machines will be found—especially when 
the men are paid by results in actual cutting— working on the top 
notch. It is all very well for makers to say the speed of advance 
should be regulated to suit the power of the machine, the men say 
the machine is to undercut, and the more they can cut the more 
they get paid and “ blow” the fuses. 

In describing the Diamond” machine, we are told that іп its 
electric form the two motors are run in series, so that the full 
tension (the italics are ours) of the current (usually 500 volts) is 
divided, and that on either motor is only 250 volte, thus reducing 
the risk of burning out the coils.” Why do they use the word 
tension? And, further, wby is there less risk of burning out the 
coils? The motors are only wound to withstand 250 volts, and asa 
matter of fact, it is a moot point as to whether a coal cutter is not 
better with only a single motor, as in a two-motor machine, one is 
liable to absorb more energy than the other, and ultimately break 
down. In describing the Нога” bar machine, the bar is 
described as being tapered, but we believe we are correct 
in saying these machines are now being fitted with parallel” 
bars, although these are not mentioned in the report. Another im- 
portant point with electric coal-cutters is the type of starting 
switch” used, but this again is left severely alone. 

“Cutting Tools” and “ Rails” are next dealt with. With regard 
to the latter, we think the last ph, viz.: Asa rule, it appears 
to have been found better to use rails, despite the labour of constantly 
taking them up, passing them forward and relaying them," ought 
to be deleted, or, at any rate, modified, as at the present time 
probably the greatest proportion of coal-cutters will be found to be 


of course, where the selling price 


upon “skids.” These may absorb a little more power; but it's 
worth it.“ On Motive Power" we read, “.... the greater 
efficiency of electricity, and the simplicity and lower cost with 
which it can be conveyed from the surface to the face, has led to 
its increased introduction for power purposes. For coal-cutting its 
use is extending very rapidly at the present time.” But we think 
the section under Electric Cutters” should be revised by someone 
familiar with electrical matters, as it is no good recounting 
the early difficulties with electric coal-cutters, when the machines 
were admittedly manufactured with motors considerably under the 
power required. In a well-designed plant, for which a fair price 
is paid, there is absolutely no trouble with electric coal-cutters, 
and we certainly see no justification for the following: —“ More 
skill and attention is undoubtedly required than is the case with 
compressed air." We are, however, glad to read, "It is of the 
greatest importance that electric plant should be of a high class, 
both as regards material and workmanship, and that there should be 
no cheeseparing about an installation. A properly constructed 
plant will give satisfaction, but an inefficient one probably gives 
more trouble than anything that can be put into a colliery, and it is 
the worst form of false economy.” The italics are ours, and we hope 
colliery managers for their own sakes will read and act upon this 
advice. It is no use attempting to settle an installation upon 
* price," or by setting off one contractor against another, in order 
to secure reductions, as electrical engineers can no more live 
without profits than can colliery owners, and with the former com- 
petition i8 too keen for them to '' wax fat," as a rule they are very 
tt lean.” 

On Capital Expenditure," the Committee say :—“ From careful 
estimates of a firat-class plant of either sort, consisting of 
generating plant complete, and the necessary cutters and their 
accessories (including two spare machines, without pipes or cables) 
suitable for a pit at which it is desired to run 10 machines, the 
cost per machine works out at about £1,000 in the case of com- 
pressed air and £1,100 in that of electrically-driven machines. 
Electric machines are more expensive than compressed air 
machines, the large ones costing about £350 to £450 each, as 
against about £250 for compressed air machines.” On the other 
hand, ''the estimated cost of pipes or cables fora plant of the 
dimensions named above, including all face connections, works out 
at about £270 per machine for pipes and about £200 for cables, 
assuming that the depth of the shaft is 600 ft., and that the 
distance from it to the workings is 4,200 ft.” Whilst no doubt the 
foregoing is interesting, as it dissipates the notion that electric 
plant can be put down for little or nothing, and costs nothing 
when it is down, it forms no reliable guide as to what an individual 
coal-cutting plant would cost. We note that no point is made of 
the greater efficiency of electrical plant compared with that of 
compressed air, when considering this question of cost. 

The remainder of Part I of the report deals with Labour with 
the machine” and costs,“ which, no doubt, will be extremely 
valuable to mining engineers and others interested, as they are 
thoroughly dealt with in detail. 

As previously mentioned, Part II deals with ‘ Heading” 
machines, which are principally compressed-air driven. It is im- 
portant to notice that In America.. . . in 1599 the percussive or 
puncher type was 63:9 per cent. of the total, and in 1963 only 52:4 
percent. Probably this is chiefly due to the growing emplovment 
of electricity as a motive power, and to the fact that no reliable 
electrical percussive machine exists at present." "There are, bow- 
ever, some electrical percussive machines, and we think it only 
fair that they should have been included. Оп “Motive Power” 
the mechanical engineer appears to have been abroad, as “tbe 
Jeffery header, when air-driven, does not require во high a pressure 
as the percussive machine, and will work w th a pressure ot 40 lb. 
per sq. in. when cutting a fairly hard band, although a pressure 
of 50 lb. gives better results.” Surely it is immaterial what 
pressure is used so long as the air cylinders are d: signed to su.t, 
and if a pressure of 60 Ib. or higher can be suppli.d, why vot 
arrange the cylinders accordingly and obtain the benefit of the. 
higher pressure. 

On the whole, the report is of real value, and if we may offer a 
suggestion, it would be to place upon the Committee one or two 
members of the Institution who are practising as colliery mechanical 
and electrical engineers, and to revise and re-issue the report, 
embracing all the latest data upon the question, say, in another 
year's time, when we have no hesitation in saying that it would be 
of national importance. 


POWER-OPERATED HATCHES. 


Авмосв hatches have been a problem ever since the protective 
deck [was introduced. Means must be provided for raising and 
lowering the hatch plate quickly and safely under all circumstances, 
and as the plate weighs sometimes as much as halfaton, the 
problem is by no means a simple one. 

Block and tackle, which has been tsed in the past, is inconvenient 
and dangerous, because the plate is likely to become unmanageable 
when the ship is rolling. Accidents from this cause have been 
frequent. The one thing essential to the safe bandling of these 
heavy plates is that they be mechanically beld at all times so that 
they cannot drop or swing back. Thie result bas been accomplished 
in the “long-arm” electrically operated hatch gear, of which a 
new model has just been approved by the Bureau of Construction 
and Repair of the United States Navy Department. 
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This gear is so designed that the hatch plate while being 
operated, is always under control and held firmly, at whatever angle 
the plate may be to the deck. 

The two essential parts of this apparatus are the hatch lift—a 
cast-steel box containing the motor, controller and gearing; and 
the lever system for connecting the hatch lift with the plate for 
operation, and for locking the plate water-tight when closed. 

The hatch lift is secured under the deck by the side of the 
opening. Projecting from the side of the hatch lift is a heavy 
crank which сап be rotated either by the motor or by an auxiliary 
hand wheel, above or below deck. From this crank power is 
derived to open, close and lock the hatch plate. The lever system 
consists of a substantial fulcrum shaft rotating in a bearing bolted 
to the underside of the protective deck, almost under the hinges of 
the plate. This fulcrum shaft carries a bent lever standing out 
beneath the hatch plate, and connected to the locking mechanism 
on the hatch plate by a substantial link. The bent lever does not 
obstruct the clearway when the hatch is open. 

The locking mechanism is an important feature, consisting of a 
number of bars all connected to one shaft across the centre of the 
plate, and Bo arranged that when the shaft is rotated the bars are 
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forced out beneath the deck and draw the hatch plate firmly down 
to its seat. The mechanism is actuated by the lift, and does not 
require separate manipulation. When the hatch is closed and 
locked, and the operator starts to open it either by hand or power, 
the lift first unlocks the plate, after which it opens to any desired 
extent. A mechanically operated stop prevents the locking gear 
from throwing out the bars except when the hatch plate is com- 
pletely closed. 

The motor and controller of the hatch lift are connected with a 
central emergency station located above deck, and form a part of the 
system by which the main bulkhead doors of United States warships 
are controlled from the central station. The hatch lift, in common 
with the “long-arm” system doors, possesses a liberty action" 
which enables a man who may desire to pass through the hatch 
while it is being closed from the central station or after it is com- 
pletely closed, to arrest and reverse the power action. This is 
accomplished easily and sately, simply by turning the controller 
handle (shown in the illustration at the left of the power box). 
When this lever is manipulated, the closing operation is suspended 
and the hatch opens sufficiently to allow passage through the 
opening. As soon as the controller handle is released the hatch 
automatically closes again, as though no interruption of the emer- 
gency closing had taken place. 

The great importance of this feature of the mechanism is that it 
eliminates danger and gives freedom to those who may be com- 
pelled to pass through the hatchway while it is being closed from 
the emergency station. 

In common also with the “long-arm” doors, the hatch lift 
is provided with an automatic cut-out, so that in case an obstruction 
prevents the complete closure of the hatch plate the currént to the 
motor is cut off, preventing injury. After the obstruction is 
removed the motor is automatically started, this follow-down 
action doing away with the possibility either that the apparatus 
will be injured or that, after an emergency closure is interrupted, 
the hatch will be left open by some one passing through it. 

The '"long-arm ” hatch gear thus offers three methods of opera- 
tion—at the hatch, both above and below deck, by power which is 
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brought into action by means of the controller handle; above and 
below deck by means of the band gear intended for use in case the 
electric power should fail, and from the emergency station on the 
bridge, by means of which the closing of all power-operated hatches 
on the ship is always instantly poseible. 


CORRESPONDENCE. 

Letters received. by us after 5 p.m. on Tuesday cannot appear 
until the following week. Corr should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Corrosion of a Brass Gas-Pipe. 


In searching for an escape of gas under.the floor, we 
found it in a 3-in. brass tube, where it crossed a Simplex 
conduit tube carrying the cable for a few electric lights. 
The top of the brass tube was covered with verdigris for 
about 6 in., and a small slit was in the tube from which the 
gas escaped. The distance between the two tubes was 
about 1 in., and they have been in the same positions under. 
the floor for about six or seven years. 

We were wondering if it was possible that a chemical 
action had been set up by the nearness of the electrical tube, 
or whether it was simply a coincidence that this slit and 
verdigris should be just over the electric wire. If the 
former is the case, there is evidently a possible danger which 
must be taken into account, and which is well worth the 
notice of both electrician and gasfitter. 

We should be glad to hear if any others have had any 
similar experience. 

E. 6. 

August 23rd, 1906. 


Circulating Library of Technical Works. 


It has often occurred to me that it would be a great boon 
to engineers and students in electrical engineering if there 
were а circulating library from which they could obtain books 
of reference on technical subjects. "These Looks are often 
very expensive, and students in the provinces have often to 
content themselves with the ordinary text-books. 

It seems as if the ideal arrangement would be a miniature 
Mudies' for engineering and electrical literature to be started, 
provided it could be made a financial success. | 

I feel sure that many of the supply companies and corpora- 
tions as well as the larger firms of manufacturers and con- 
tractors would be glad to act as local agents. They would 
receive a box of books, say, once a month, and their annual 
subscription would be proportional to the number of books 
they would require at a time. Those of their employés who 


wished to avail themselves of the volumes would pay a share 


of this subscription. 

Each month a list would be sent up of books required, and 
as far as possible these would be sent down the next month, 
or if in use, a month or two later. 

Suppose the annual subscription were 5s. per volume, or 
what amounts to the same thing, 5s. per head, would this, in 
your opinion, be enough to make it pay ? If во, would you, 
Sirs, feel prepared to undertake the scheme? You аге іп 
the position to buy electrical literature as cheap as anybody, 
and it would also be a means of circulating your own publi- 
cations. 

I should be very glad to see your views and those of some 
of your readers. 


Resident Engineer. 
August 25th, 1906. 


[A similar idea was put forward, we believe, about a year 
ago, in Manchester, and some attempt was made to carry it 
into practice. The fact that nothing has been heard of 
the project of late suggests that it was found impracticable, 
or that adequate support was not forthcoming. No doubt 
there are many who would profit by such an arrangement. 
On the other hand, the high price of technical works is at 
least in part due to their limited circulation, and it can 
hardly be expected that technical publishers will view with 
favour a proposal of which the tendency would certainly be 
still further to reduce their sales. We doubt whether 5s. 
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per head per annum would be nearly sufficient to cover the 
cost— 108. 6d. is a moderate annual subscription for non- 
technical libraries, where the volumes cost only a few 
shillings each, and where the clientèle is far greater. Ав 
regards ourselves, we do not see our way to take the matter 
up.—Ebs. E. R.] 


The Single-Phase Induction Motor. 


Mr. Pensabene Perez has, I think, slightly mistaken the 
drift of my letter dated June 16th, and I have, perhaps, not 
made myself quite clear. I am also well aware that the 
theory I have put forward is at first rather elusive, and one 
is apt to think the rotor is asked to do more than its fair 
share of work, but when once that initial difficulty is over- 
come, it is marvellous how simple the whole thing really 
becomes, and what a clear insight one gets into the operation 
of single-pnase motors in general. 

We had ғ :reed that for an ideal motor, provided with а 
rotor carrying a continuous-current winding connected to a 
commntator and short-circuited by means of brushes disposed 
along two axes displaced by 90 electrical degrees, the no-load 
current must equal the magnetising current ; but we were 
n t agreed that such a motor was in every way identical with 
u squirrel-cage motor. 

In mine of June 16th I set out to show not only that 
these two motors really were identical, but that the no-load 
current for the ideal squirrel-cage motor was also equal to its 
magnetising current. For this purpose I selected as a 
simple example a rotor provided with a two-phase winding, 
each of which was short-circuited on itself. I assumed 
:ynchronous rotation, and I also assumed the existence of 
t wo fields м and м, displaced in space and phase by 90°, but 
] went on to show that for every position of the rotor the 
niotor field M, was due to a current i, which in turn was 
due to the E. M. F. (ER) generated by rotation in the trans- 
former field м. 

This is fairly apparent all through my letter, and I think 
is made quite evident in the résumé column 1, lines 1 to 11, 
on page 996. In some of my publicatious I have shown in 
a direct manner how the motor field м, was generated ; in 
this particular case, and without previous warning, I chose to 
show the same thing indirectly, and have thus, no doubt, 
moisled Mr. Pensabene Perez. I demonstrated that the 
existence of certain currents in the rotor tallied exactly with 
the existence of M,, that these currents were responsible for 
Mi, and that they were due to an E.M.F. generated by rota- 
tion in the transformer field м. 

Mr. Pensabene Perez evidently still thinks that there 
ought to be no currents at no-load iu the rotor of a single- 
phase shunt-induction motor. I am sure that he knows as 
well as I do that such currents do exist, and that they are 
absolutely necessary for the operation of the motor. If that 
is 80, is it not self-evident that any theory, be it the rotating 
field theory or any other, which proves that no such currents 
exist, must be wrong ? 

If, as Mr. Pensabene-Perez suggests, I were to deal in а 
similar vay with a two-phase motor, I should certainly not 
arrive at the same conclusions, for in that case both fields 
are excited from the stator, and the magnetising current for 
M, as well as for M,, is carried by the stator windings. To 
put tbe matter in a nutshell, a two-phase shunt induction 
motor is separately excited, whereas a single-phase shunt 
induction motor is self-excited. 

Now as to the omission which, according to Mr. Репва- 
bene Perez, would modify my results. The question is, 
what is the action of м, on D at the instant under con- 
sideration, or, generally, what is the action at any time of 
M, on the circuit carrying tg? 

The answer is simple, and is really implied by saying that 
1, lags 90? behind ER. In the axis of M, we have a trans- 
former on open circuit, Е В is the k. M. F. applied to the 
primary of that transformer; is is the resulting magnetising 
cürrent, M, is the resulting flux. M, reacts on the primary 
of the transformer in the usual way, and sets up a back 
E. M. F. opposite in phase to E R. This very reaction is, of 
course, the reason why Е R does not set up in the winding 
on which it acts, a current simply proportional to E к and 
to the ohmic resistance of that winding. "There can be no 
question of this back k. M. F. (or E. M. F. of self-induction), 


producing a current equal and opposed to , no more than 
in the case of an ordinary transformer, and my conclusions, 
therefore, remain unaffected. 

Touching the less important question of the power-factor 
of a motor with commutator and brushes short-circuited at 
90 electrical degrees, I am quite prepared to add to my some- 
what scanty remarks on this subject. Such a motor, when 
standing still, must I think undoubtedly be considered as a 
short-circuited transformer with a good deal of leakage. 
The power-factor of a short-circuited transformer can, 
however, not be greater than the power-factor of that 
same transformer when normally loaded. The power- 
factor will generally be the higher the higher the 
losses, and, therefore, the power-factor of a motor when 
standing still will as a rule be higher than the power-factor 
of a corresponding transformer, but will not I think under 
any circumstances be higher than when that motor is 
running at about full-load. 

I hope soon to have an opportunity of making some testa 
relating to the no-load current question, and will, if possible, 
also investigate the value of the power-factor at standstill. 
It will be much more difficult to investigate the no-load 
current in the case of a squirrel-cage rotor than in the case 
of a commutator-motor, but perhaps Mr. Pensabene Perez 
is now prepared to accept my view that a squirrel-cage rotor 
is identical, as far as the mode of operation is concerned, 
with one provided with a commutator and suitably short- 
circuited by means of brushes. 


Val. A. Fynn. 
London, August 25th, 1906. 


Rail Corrugations. 


I have read with much interest the articles on the above 
matter appearing in your issues of the 27th ult. and 
3rd inst. I trust that these articles will arouse the interest 
which the importance of the subject deserves from tramway 
engineers. 

In Ipswich, I find corrugations on straight track as well 
as on curves of very large radius, but so far I have not come 
across any corrugation on sharp curves. In my efforte to 
find a reasonable explanation for the phenomena, I have 
gone to the trouble of measuring the wave lengths of cor- 
rugations where they have appeared on the different parts 
of the system, and it is of interest to note that the wave 
length is about the same in all places, viz., 23 in. from 
crest to crest. I further find that the crest of the corruga- 
tion is generally very hard, whereas the hollow part is soft. 
This, at first thought, would appear to support Mr. Annan’s 
theory that the flow of electricity along the rail is responsible 
for this change of ductility. I cannot, however, agree with 
this view, since some of our corrugations have appeared on a 
length of line running out into the country where the traffic 
is ,very light indeed, and under these conditions not more 
than 100 amperes as a maximum can be flowing at any 
time through a pair of 90-lb. rails. Possibly the hardness 
is due to a molecular change in the metal, due to the 
pounding of the wheel at high speed, which is a necessary 
accompaniment of corrugations. 

You state that corrugations have been reported on 
American light electric railways presumably employing 
sleeper construction, and a comparison of this statement 
with the fact that on British lines employing sleeper con- 
struction and ballast bed corrugations are unknown, leads 
one to infer that it is simply due to the well-known 
fact that only a few of the big steam lines in America 
(and possibly some of the more lately constructed heavy 
electric railways) have the track properly ballasted as 
we in this country understand it. I believe it is a rule in the 
States, in the case of light electric railways, to put down the 
track, in the first instance, with practically no ballasting at 
all, and it is conceivable that with certain qualities of sub- 
soil one could, in dry weather, get a bed almost as hard 
and unyielding as concrete. 

According to Mr. Paton’s theory, one would rather con- 
clude that, on a line employing motors whose armatures were 
mounted direct on the main axle, corrugations would be 
unknown. I would, however, like to point out that on the 
City and South London Railway, where the armatures are 
mounted direct on the main axle, corrugations are to be found. 
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They can be clearly seen in Moorgate Street Station, and 
possibly at other places. 

I have been interested to learn lately that a so far suc- 
cessful attempt has been made to get over the corrugation 
trouble at Glasgow by putting felt or similar substance 
underneath the flange of the rail instead of concrete pack- 
ing. If this is a cure, it would certainly seem to support 
the opinion which I and many other engineers have for 
some time held, viz., that the trouble is entirely due to a 
combination of vibration and a solid unyielding bed. But 
I fear very much that the use of felt, while it may in itself 
cure the corrugation trouble, will lead to trouble with the 
paving joints, because directly the rail commences to move, 
the joint between the setts and the rail breaks and lets 
water get down. I suggest that it might be worth while 
considering what effect would be obtained by using a type 
of wheel which would cushion the dead weight of the 
motors. I believe that if we could arrange to carry the 
whole weight of the motors on springs and to have some 
yield between the teeth of the gear wheel and the main 
axle, we should find corrugation troubles much less frequent. 
Possibly the use of combined steel and wood wheels—as 
used on many railway coaches—might have the desired 
effect. Or it might be possible to employ rubber or steel 
spring cushions inside the wheel structure. 


Frank Ayton, 
Chief Engineer and Manager. 


Ipswich, August 21s/, 1906. 


Manufacturers Selling Direct to Consumers. 


“ Transgressor ” makes a mistake when he says that we 
admit that we do no business with the Electrical Co., who 
supplied direct the lamps and burners complained of. All 
we said was that their representative did not call on us (or 
others in the trade), and for the very good reason, we would 
suggest, that he might be recognised by one of the trade 
when calling on a draper. 

As a matter of fact, we have been doing all our Nernst 
business with this particular firm, but they may rest assured 
that we shall endeavour to cut it a8 low as possible in the 
future. 

The Northern Electrical Co. 
pp. J. P. C. 
Doncaster, August, 1906. 


The Penetrating Properties of the Arc Light. 


In his letter in your issue of August 17th Mr. Marinier 
maintains that yellow and red light penetrate a mist-laden 
atmosphere better than green and blue light, and he refers 
to the colour effect of the sunset in support of his views ; but 
a little consideration will show him that the red colour at 
sunset is almost entirely due to the effect of refraction, and 
the truth of this can be best appreciated when it is 
remembered that parts of the same cloud at sunset are often 
red and white respectively. 

Some time after the sun has sunk below the horizon, when 
it is nearly dark, it will be found that the sky cannot be 
seen at all through a red glass, whereas a blue glass is still 
quite transparent. 

According to my understanding, distant objects appear 
blue because although the distant objecta may have a white 
surface and must, therefore, reflect towards the observer all 
the colours in the solar spectrum, nevertheless, all these 
colours are absorbed by the atmosphere except the blue, 
which alone persists, and produces the blue impression upon 
the observer's eye. | 

Mr. Marinier entirely misses the principal point raised in 
my previous letter, viz., that one illuminant will radiate 
more penetrating rays than another, if the luminous surface 
area is proportionately larger in one case than the other, 
and the light at the surface area is consequently at a 
lower light density; and I maintain that it is for this 
reason that the light from a 100-watt mercury arc will 
penetrate a fog better than the light from a 500-watt 
open carbon arc, which I proved to be the case some time 
ago, and which can again be proved under suitable atmos- 
pheric conditions, 


I have stated before, and I repeat here, that I do not 
consider that this question of light-density is taken properly 
into account in connection with light penetration, though it 
must influence photometric measurements much more than 
the Purkinje effect. 


London, N.W., August 27th, 1906. 


C. Orme Bastian. 


An Attempt at Corruption. 


In your issue of August 24th Mr. Ackermann gives & 
deplorable instance of attempted corruption and bribery by 
some firm dealing in instruments. 

Your readers will hardly require any denial from us in 
order to be assured that the firm in question is not among 
those who sign this letter, but perhaps you will allow us to 
state, individually and collectively, that we do not offer 
bribes, either openly or veiled as fees or commissions, to 
those who represent the buyer and stand in a fiduciary 
position towards him. 

In the short time at our disposal we have not been able 
to communicate with every instrument maker, but we are 
convinced that the statement we have made is true of every 
firm of repute. 

Elliott Bros. 

Evershed & Vignoles, Ltd. 
Nalder Bros. & Thompson, Ltd. 
Everett, Edgcumbe & Co., Ltd. 
Kelvin & James White, Ltd. 


London, August 28/h, 1906. 
[We have much pleasure in stating that the firm men- 


tioned by Mr. Ackermann was not an electrical firm.— 
Eps. E. R.] 


“ ACME ” IxsuLATING TAPE. —A correspondent wishes to 
know the name of the makers of this tape. 

The name of the makers of the“ VoLTA PAvIA“' batteries 
is inquired for. 


BUSINESS NOTES. 


Bankruptcy Proceedings. — BERNARD SHERMAN, 
electrical engineer, 16 and 17, Devonshire Square, E.C.—This 
public examination was held on Tuesday before Mr. Registrar 
Linklater. The statement of affairs shows total liabilities 
£1,526 5s. (unsecured £1,363 Зв.) and net assets £252 17s., after 
deducting £38 28. from the preferential claims. Questioned by Mr. 
Walter Boyle, Assistant Receiver, the debtor stated that in 1902, 
with a capital of £270, he commenced to trade alone as an elec- 
trical engineer and telephone specialist, under the style of Sher- 
man, Redfern & Trench. In January, 1903, he was joined in 
partnership by Mr. D. H. Muston, who introduced £150 capital 
and paid £250 for a half-share of the goodwill, and in April, 1903, 
they were joined by Mr. F. H. Hogers, who paid in £150 and 
acquired a third share of the business. The firm bought in April, 
1903, certain patents for dry cells for £1,500, and in the following 
August they sold the patents to the Amalgamated Dry Batteries, 
Ltd., for £600 payable in cash and £15,000 in shares. The latter 
had been partly sold or transferred to, or deposited as security 
with, other persons. The partnership with Muston and Rogera 
was dissolved in 1905, on account of mutual differences, witness 
taking over the liabilities and assets, and continuing the business 
alone. He had since endeavoured to exploit various patente, and 
lost considerable sums of money thereby. In February, 1906, he 
sold his telephone business and connection for £60. The examina- 
tion was concluded. 


Camp Conduits for Telephones.— The Administration 
of Belgian Posts and Telegraphs has decided to place the telephone 
cables underground in the town of Charleroi and suburbs, and the 
entire order for conduits has been given to Mr. Doveras WELLS, 
of Brussels, Continental agent for the H. b. Camp Co.'s conduit. 
This is the fourth town in Belgium where these ducts have been 
adopted; installations at Brussels and Liége are completed, over 
оле million feet have been laid in Antwerp, and the Administration 
hopes to complete by the end of this year nearly another million 
feet for this town and suburbs; the agents for the H. B. Camp Co. 
in London are Messrs. James F. Cummings & Co., 27, Chancery 
Lane. The Belgian Government hopes to commence putting the cables 
underground in the town of Ostend next year. For Antwerp the 
cables were supplied by Messrs. Felten & Guilleaume, no English 
firm tendering. 


Hudson-Bowring Life-Guards.—A contract for the 
fitting of these lifeguards to the Birmingham Corporation’s 150 
new cars has been placed with Messrs. Hupson & BownixG, LTD., 
of 33, Brazennose Street, Manchester, who have also received 
orders for 15 sets of life-guards for Rangoon, 40 for the North 
Metropolitan Tramways, 14 for the Lancashire United Tramways, 
and a number of smaller orders, 
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Alleged Theft of Telegraph Wires.—On Saturday 
last, a man named William Webb was charged at the North London 
Police Court with stealing and receiving copper wire from the tele- 
graph lines of the Great Eastern Railway. The wire was found 
in the house of the prisoner, who was remanded on bail. 


Motor-Car Battery Charging Apparatus.—Messrs. 
Wasp & GOLDSTONE, of Strangeways, Manchester, have intro- 
duced a neat little р.с. transformer styled the “Multum 
generator," which can be connected to a lampholder on an ordinary 


“ MULTUM” p.c. TRANSFORMER. 


lighting circuit, and gives out current at a voltage suitable for 
charging accumulators for motor-car ignition purposes, &c. This 
machine, which is illustrated herewith, is supplemented by a 
special switchboard fitted with ammeter, voltmeter, regulating 
resistance, &c. Where it is preferred to charge direct from the 
mains, in spite of the waste incurred by doing so, the “ Indis- 
penso" adapter can be used; this is also illustrated, and consists 


“ INDISPENSO" ADAPTER. 


of the adapter a, which can be inserted into an ordinary bayonet 
lampholder, and the plug connection B, which carries at опе end a 
plug to fit the socket on the adapter, and at the other end charging 
terminals, in series with a polarity indicator. The current obtained 
depends upon the resistance of the lamp which is put in the holder 
of the adapter 4, and can thus be regulated to suit requirements. 
These and other motor-car accessories are described in a small 
booklet and price list recently issued by the company. 


Theft of Signalling Apparatus.—4A telephone line- 
man named Joseph Fearnley, of Earlsheaton, was charged on 
Monday with stealing apparatus from signalling cabins belonging 
to the Lancashire and Yorkshire and London and North-Western 
Railway Companies. It appeared that prisoner had broken into 
cabins at Dewsbury, Mirfield, Heckmondwike and other places, 
and removed telephone and telegraph instruments, thereby 
endangering the eafety of trains. Part of it he used to fit private 
houses with telephones. The prisoner was sentenced to six months’ 
imprisonment. 


Zirconium Incandescent Lamps.—The LAHCARRIERE 
Co., of France, has acquired the patent for making Zirconium 
incandescent lamps, and id now erecting works to construct the 
lampe on a large scale. 


Gas and Oil Engines in Italy.—The firm of LANGEN 
AND WOLF, one of the largest manufacturers of gas engines in Italy, 
have recently published their balance-sheet, made up to June 30th 
last, showing that the business has been of a most satisfactory 
nature, enabling a dividend of 12 per cent. to be paid. 

L'Elettricita, of Milan, for July 27th last, publishes an interesting 
note on the economical working of Diesel oil engines in many 

of the Continent, but mentions that there are very few 
examples of this engine at work in Italy, owing principally to the 
high price of líquid fuel, due to the heavy import duties to which 
each: fael is subject. i 


Tantalum Sun Lamps.—We are informed by MESSRS. 
Sremens Bros.’ Dynamo Works LTD, of York Mansion, York 
Street, Westminster, that the price of the Tantalum Sun lamp, 
with gallery and holophane shade, will be reduced, as from Sep- 
ever ш from 88. 6d. to 78. 6d., and the bulb only ftom 4s. 6d. 
to 3s. 6 


Catalogues and Lists,—MkssRs. JOHNSON & PHILLIPS, 
Lrp., Charlton, 8.0., Kent.—Price-list Н of electric arc lamps, 
dealing with open and enclosed types, and with the “Juno” flame 
arc lamp. 

Messrs. ScHoEN Beros., 29, Cock Lane, Snow Hill, E.C.— 
Leaflet relating to Mr. G. Kestermann’s raw-hide wheels and cut 
gear, for which the firm has acquired the sole agency. 

Messrs. STOCKER & Co., of Leipzig, notify us that their new 
wholesale catalogue is ready for issue, and will be sent to the trade 
on application. 

Messrs, Рниплрв & Co., Eindboven (Holland).— Booklet dealing 
with incandescent electric lamps of all sizes and voltages, and of 
various shapes and types, many of which are illustrated. 

Messrs. THORN & Норрге ACETYLENE Co, Lrp., 151, Victoria 
Street, S. W.—Pamphlet relating to the Incanto“ oxy-acetylene 
system of autogenous welding. The Incanto” acetylene generator 
and purifier, the blow pipe, and the oxygen pressure regulator are 
illustrated and described, and directions are given for the use of 
the apparatus. It is stated that the cost compares favourably with 
that of riveting or brazing, and demonstrations of the process are 
given on request. 

Mr. G. Ввлотик, 217 and 218, Upper Thames Street, London, 
E.C.—Price list of motor fans, large and small, for p.c. and A. o., 
and for various modes of mounting; also standard semi-enclosed 
motors from 1 to 18 Н.Р. 

Messrs. FrgLpDING & Parr, Lrp., Gloucester.—Card showing 
a “Fielding” suction gas engine of 85 B.H.P. driving a dynamo 
through Fielding's patent flexible coupling. 

Messrs. THE Union Югкствіс Co., Lro., Park Street, South- 
wark, S E.— Illustrated pamphlet showing recent examples of high- 
pressure switchgear supplied by the company to various installa- 
tions, mainly for mining purposes, but suitable also for other 
installations, and including enclosed and cellular designs, as well 
ав an automatic starter for a 700-H. . motor. 

Also a price list (No. 8,005) of Union” hot wire ampere and 
voltmeters for p.c. and a.c., fixed and portable, and a price list 
(No. 1,371) of p.c. search light projectors with automatic feed. 


Trade Announcements,—Mr. CHARLES L. STURTE- 
VANT has associated with him in the practice of patent law Mr. 
EucENE G. Mason, of Washington, D.C., who has had an expe- 
rience of 12 years in the U.S. Patent Office as examiner, and more 
recently as acting law clerk to the Commissioner of Patents. The 
firm's name will be Sturtevant & Mason, with offices Rooms 601 to 
604, Washington Loan and Trust Building, Washington, D.C. 

Messrs. JOHNSON & PHILLIPS, LTD., Charlton, have substituted 
for their departmental telegraphic addresses a single one—"' Juno, 
Charlton, Kent "—to which all telegrams should be addressed. 

Messrs. JAMES Gorpon & Co., of 52, Lime Street, E.C., are 
removing on September 3rd to 81 and 83, Knightrider Street, 
Queen Victoria Street, E.C. | 

Messes. HaprigLpD's STEEL Founpry, Lrp., Hecla Works, 
Sheffield, have appointed Mr. Douaras WELLS, of Brussels, sole 
agent in Belgium for the sale of their well-known Era” Hadfield's 
patent steel for railway crossings, tramways, &c. 

Messrs. SIEMENS Bros.’ Dynamo Works, Lro., inform us that 
they will open a branch office at 196, Deansgate, Manchester, on 
September 1st, which will attend to their interests in the counties 
of Lancashire and Cheshire, and also in North Wales. 


Outing.—The employés of Messrs. Brown & Co., elec- 
trical cabinet makers, Glasgow, held their annual picnic on the 
25th inst., the Glasgow Trades Holiday. About 150 of the staff 
and friends drove to Eaglesham, where they were joined later by a 
number of customers and friends; nearly 200 sat down to dinner, 
and in the course of the day sports were indulged in. Before the 
presentation of the prizes by Mre. Jeffrey, Mr. Jeffrey, the managing 
partner, referred to the fact that the turnout was the largest they 
had ever had, and added that be bad every reason to hope that the 
general improvement in business would ensure that the next outing 
would be even more largely attended. 


Electrical Calculating Rale.—Messrs. A. W. FABER 
announce that they have designed a new practical calculating rule for 
electrical engineers, for the purpose of the rapid determination of 
the useful effect obtainable from dynamos and motors, the output in 
kilowatts and horse-power, and, given particulars of the windings, 
the loss in pressure either for continuous or alternating current. 
On the back of the rule formuls are inscribed, to facilitate calcu- 
lating the size of copper conductors for simple and polyphase 
systems. 


India.—An industrial and agricultural exhibition will 
be held in Calcutta next December, during the Congress Season. 


Book Notices. — Air Compressors and Blowing 
Engines.” By Chas. H. Innes. London and Manchester: The 
Technical Publishing Co. 4s. 6d. net. 

" Marine Engineers, and How to Become One.” By E. а. 
Constantine. Second edition. London and Manchester: The 
Technical Publishing Co., Ltd. 5s. net. 
` “The Engineering Press Monthly Index Review.” Уо]. VIII, 
No. 5, August, 1906. Brussels: Association de la Preste Technique. 
Fr. 2.50. 
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"Telegraph Secondary Cell Installations.” ^ By A. Crotch. 
London: Guilbert Pitman, 28. 6d. net, 

“L’Ozone.” By E. Guarini. Paris: H. Dunod and E. Pinab. 
2 fr. 

The Journal of the Franklin Institute.” Vol. CLXII, No. 2, 
August, 1906. Philadelphia, Pa.: The Institute. 50 cents, 


Liége (1905)" By J.-A. Montpellier. 
Pinat. 18 fr. 


It is hoped that 
manufacturers and others will give it their fullest support, and that 
every advantage will be taken of the opportunities afforded by the 
exhibition to display their products. Many offers of substantial 
support have already been received from Great Britain, the 
Colonies, India, America and the Continent. The exhibition 
grounds are excellently situated, and admirably adapted to the 
purpose. They will cover about 52 acres, including Herbert Park, 
recently made over to the public by the Earl of Pembroke. The 
organisation is under the presidency of the Marquess of Ormonde. 


Brush Contracts.—Orders have been received by the 
Brush Electrical Engineering Co., Ltd. from Mr. J. Holden, 
Rheims, for a 300-kw. Brush Falcon engine and alternator, with 
two 180-н.р. three-phase motors, switchboard, electric pump, &c.; 
and Messrs. W. Cory & Sons, Erith, for a 220-Kw. motor- 
generator, two transformers, 15 crane motors and controllers, and 
switchboard. 


Liquidations, Dissolutions, &c.— Notice is given in 
the Londen Gazette for the 28th inst. of the issue of a winding-up 
order dated August 22nd in connection with the EmPIRE ELECTRIC 
LIGHT AND POWER Co., LTD., of Effingham House, Arundel Street, 
W.C. 

BoprE ELECTRIC SYNDICATE, Ltp.—A general meeting of this 
company is to be held at 312, Regent Street, London, W., on 
October 1st, for the purpose of recciving the report of the liquidator 
and statement of accounts, 

Notice is given in the London Gazette of the intended payment of 
a dividend in the case of A. J. EAR, electrical engineer, Boscombe. 
Last day for receiving proofs, September 12th, 1906; trustee, Mr. 
W. F. J. Hunt, Midland Bank Chambers, High Street, Southampton. 


LIGHTING and POWER NOTES. 


Australia,—Sypnry.— The Mayor in July last gave a 
brief account of the position of the Council’s undertaking since it 
was inaugurated in July, 1904. The following we extract from the 
Australian. Mining Standard: —“ The first 18 months’ working 
resulted in a de*cit of £8,366. At May 31st last the capital account 
stood at £275,000, made up as follows:—475,000, buildings ; 
£100,000, machinery; £80,000, cables; £20,000, lan „ &c. The 
estimated net return for this year ів put at £8,000, aſuer allowing 
4 per cent. interest, and 1 per cent. for sinking fund. From uns 
sum, £7,000 is recommended by the city electrical engincer to be put 
aside for depreciation. Further extensions which the engineer 
contemplates for 1906-7 will cost £225,000.” 


Billinge (Lanes.).—The U.D.C. has decided to apply 
to the B. of T. for a prov. order for electric lighting. 


Blackpool.—On the advice of Mr. Chas. Furness, 
borough electrical engineer, the Electricity Committee has recom- 
mended the Т.С. to extend the plant at the works at an estimated 
cost of £7,000. 

Mr. Furness has also recommended that the charges for energy 
for power to private consumers should be, instead of 24d. per unit, 
3d. per unit from 6 p.m. to 10 p.m. in summer and from 4 p.m. to 
10 p.m. in winter, and 1d. per unit at all other times. 


Bolton.— Messrs. Greenhalgh & Shaw, doublers, are 
extending their mills, and putting down plant for generating 
electricity. 


Canada,—OaxwetL, Ont.—The inhabitants have voted 
а sum of $50,000 for the installation of an E. L. system. 

Port ARTHUR, ONT.— The Hydro-Electric Power Commission of 
Ontario has received an application from Port Arthur asking that 
the town be supplied with 1,000 m.p. immediately, and-that pro- 
vision be made for future increases. The matter ig under con- 
sideration, 


To this end work is being hastened in the actting of two dynamos, 
with their connections to the transformer station, and on the trans- 


Chester.—An electrical exhibition is to be held in the 


town next month by the Corporation. It is to be opened by the 
Mayor on the 5th prox, 


Continental Notes.—lrALY.—The authorities of the 
Province of Masso Carrara have granted a concession for a water- 
power plant to be put down on the River Magra at Podenzanza for 
generating electricity for lighting and power purposes. 

The Prefect has granted a coneession to Signor G. Ferre, of 
Belluno, to take sufficient water from the Ardo torrent to devclop 
300 н.р. for the installation of electrical works to supply {һа 
neighbourhood. 

Sicily is not provided with water power to the same extent 
as the region of Italy near the Alps, but an engineer, M. Capito, has 
reported that from the rivers Alcantara and Sosio it will be 
possible to derive nearly 20,000 H. ., whilst three other rivers are 
named from which additional power could be obtained. 

SPAIN.— The municipality of Puebla Larga (Valencia) has just 
invited tenders for the concession for the electric lighting of the 
town during a period of tive years. 

Horra4wND.—The Société Electra, of Amsterdam, has recently 
increased the capacity of its plant. Five generators are now 
installed of a total capacity of 3,800 H.P. There are connected up 
to the mains of the Société 48,720 16-с.р. lamps, and 60 motors’ 
totalling 277 k. p. 

FnRANCE.—Montaret (Isere) is to be lighted by electricity, and 
the municipality is now inviting tenders for the erection of over- 
head mains, 


Eastbourne.— During Saturday evening last the East- 
bourne parades were practically in darkness owing to the failure of 
the electric light, and а number of streets in the town also suffered 
in alike manner. On the same evening in the previous week there 
Was a similar occurrence, and it was then state that a fuse in the 
mains was the cause of the trouble. 


Festiniog.—The formal switching-on of the new electric 
plant at the Oakeley Quarries, Festiniog, took place on Wednesday 
last weck, the ceremon y being performed by Mr. W. Edward Oakeley, 
the chairman. The installation has a capacity of 1,930 н.р. The 
energy is supplied from the Cwm Dyli station of the North Wales 
Power Distribution Co. and transmitted to the quarries by an 
aerial transmission line, being stepped down at the quarries from 
10,000 volts to 500 volta. 


India.—4A conference consisting of his Excellency the 
Commander-in-Chief and other high officials, assisted by the 
Electrical Adviser to the Government of India, commenced sittings 
on July 30th last at Simla, to investigate the question of the supply 
of electric power to Cantonments in Upper India. Indian Engineering 
says that it is not known what the views of the conference or of the 
Government are on the subject of the agency to be employed for 
this purpose, but it is to be trusted that private firms will be 
employed and that it is not intended that the Government should 
provide its own installations. : | 

Indian papers scem never to miss an opportunity to “ get one in” 
on the Calcutta Electric Supply Corporation. The company is 
not at all popular, judging by what we gather from these papers. 
An application from Messrs. Killick, Nixon & Co. and Messrs. 
John Fleming & Co., both of Bombay, for a licence to supply 
electrical energy in bulk for all purposes, except. lighting, in the 
Hooghly River district—excluding such portions as lie within the 
municipal area of Calcutta апа Howrah— is now before the Govern- 
ment. Our contemporary, Indian Engineering, remarks that the 
Supply Corporation will, no doubt, be much concerned, but that it 
has not much to complain about. A little healthy competition will 
materially benetit consumers. 


Lancashire.— A trade correspondent says that an important 
amalgamation of colliery properties is now pending in the Wigan 
district, and following upon this combine some important electrical 
developments will be carricd out, it being proposed to put down 
elaborate installations for ventilation and other purposes at several 
of the collieries which are to be taken over. 


Motherwell.—The following figures show the results, in 
brief, of the past year's working of the burgh electricity under- 
taking, as compared with the previous year :— 


Year ended May 15th 1906. ` 1905. 

Total revenue s Ка s5 " £9,265 £7,452 
Total working costs. x ks T 3,938 2,984 
Gross profit - 25 T T ha 5,327 4,518 
Interest .. m T e x Že 2,040 1,885 
Sinking fund T iu $ e КР 2,100 2,000 
Net profit .. 9 vx v © i 1,187 
Capital expended ax E ax 6 £66,904 £62,284 
Number of public lamps { 40 ine. J 00 arcs} 

umbe огр - p - ее ae ae 645 ine. ( 624 ine j 
Units sold.. x - wid - ists 1,168,038 730,177 
Maximum load .. : 2 $5 643 kw 535 kw 


Ossett.—The T.C. has again approached the L.G.B. 
relative to the refneal of a loan of £5,500 for the establishment of 
electricity works, asking for the decision to be reconsidered. The 
L.G.B. has replied that it cannot regard the additional information 
—the prospect of electric tramways between Dewsbury and Ossett— 
as being sufficient. to cause the Board to alter its previous decision. 
It will be remembered that the L.G.B. refused the loan on the 
ground that a demand for energy had not been proved, and that 
the scheme would be unremunerative for some years. 


Pudsey.—A L.G.B. inquiry was held on August 21st 
relative to, ſthe application of the T.C. for a loan of £2,000 for 
E.L. purposes, viz., transforming station, £917; extensions, £750.; 
incidentals, £333. There was no opposition. 


i 


___________————————— 
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South Africa. —Tur Raxp.—The Financial Times 
of Thursday last week published an article from its Johannesburg 
correspondent dealing with the Victoria Falls Power Scheme. He 
states that the scheme has been the topic of much discussion among 
Rand engineers of late. The promoters of both the Victoria Falls 
scheme and the Vereeniging power scheme have notified their 
intention to apply for a private Ordinance, but, it is understood, 
that the Legislative Council is adverse to appointing a Select 
Committee, as it is considered that some highly contentious matter 
is involved. It has, therefore, been decided to defer auch questions 
to the deliberations of a Responsible Assembly. Some detailed 
opinions of electrical engineers on the spot are contained in the 
article. The question of interest and depreciation on the heavy capital 
cost and plant respectively is touched upon, and it is pointed out 
that it is hard to see, even for an optimist, where the requirements 
for electrical energy can be found which would justify such a huge 
undertaking. The correspondent says, though he takes no respon- 
sibility for the views enumerated, he is reasonably satisfied that on 
technical grounds the figures put forward are justified. He doubts 
whether there can be anything like the demand for encrgy which 
would be necessary to provide reasonable expectation of profit 
unless, indeed, the Rand were to scrap its present steam plants. 
He is informed that it would not pay to do that unless energy 
ж be supplied with guaranteed regularity at under id. per 
unit. 


Warrington.—The result of the past year's working of 
the Corporation E.L. undertaking is as follows. We give com- 
parative figures for 1905-6 :— | 

Year ended March 8154, 1906. 1905. 


Totalrevenue “> £14,608 £12,550 
Total working costs.. js os oh 6,698 6,044 
Gross profit Ls m ES ie 7,910 6,506 
Interest received. s “з T 59  Income-tax 224 
Interest on loans e T v 2,715 2,461 
Binking fund zs " m P 2,190 2,276 
Net profit - a ee ©. s 2,763 1,544 
Capital expended .. К sich 22 £81,418 £78,328 
No. of 8-с.р. lamps (excluding tramways) 43,040 88,476 
Units sold (excluding tramways) Е 487, 740 987.562 
Maximum load Ми "P К 1,088 кх. 998 Kw 


The net profit of £2,763 has been transferred to reserve fund, 
bringing the total to the credit of that account up to 44.435. The 
increased profit is very satisfactory when account is taken of the 
reductions made in the prices charged for energy for lighting 
and power. A chart is given in this year's statement of accounts, 
from which it can be seen at a glance that the energy generated 
has each year on the average increased by about 500,000 units. The 
units used for traction purposes were 557,169, being an increase of 
62,275 on the previous year. | 


Worsley Hall.—The extensive stud farm of Viscount 
Brackley, at Worsley Hall, near Manchester, has just, been 
equipped with an electric lighting installation. 


* 


TRAMWAY and RAILWAY NOTES. 


Acton.—Last week one of the I. U. T. Co.'s cars took 
fire when opposite the public library, owing to the fusing of a cable. 
It is stated that the flames spread to the front of the car, and did 
considerable damage before they could be put out. 


Bath.—The B. of T. has confirmed the following order, 
made by the Light Railway Commissioners :—Bath Electric Tram- 
ways (Light Railway Extensions) Order, 1906, authorising the con- 
struction of light railways in the rural district of Keynsham, 
Somerset, being an extension of the existing and authorised under- 
taking of the company. 


Blackpool.—An inquest was held on Saturday con. 
cerning the death of Wm. Nicholson, ironfounders’ pensioner, of 
Openshaw, who was knocked down and killed by a Blackpool 
Corporation tramcar on Friday. It was stated in evidence that the 
driver frequently rang the bell and shouted. The driver said the 
umbrella which the deceased carried, got under the life guard and 
dragged him with it. The jury returned a verdict of Accidental 
death," exonerating the driver from blame. 


Bury.—The Corporation Tramways Committee has 
decided to recognise the trade union. 


Canada.—OUEBEC.— The Quebec Railway, Light and 
Power Co., finding its present power supply somewhat. inadequate 
at certain times, bas commenced extensive developments balf a 
mile from its present station, higher up the St. Lawrence River. 
To provide for the season of low water, the company has 
erected there, to the plans of Mr. E. A. Evans, their chief 
engineer and manager, a dam 84 ft. high, the highest in Canada 
for such a purpose. It is 67 ft. 4 in. wide at the base, and 
12 ft. wide at the crest, and will hold back 52,000,000 cb. ft. of 
water. The plant to develop this water-power will consist of a 
1,500-xw. alternator driven by a 2,225-H. P. turbine. The contract 
for the plant has been awarded to the Allis-Chalmers- Bullock, 
Ltd. Montreal The plant is expected to be in operation by 
December 1st next. 
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chatham.— Having been inspected the day previous by 
Major Pringle, R.E., on behalf of the B. of T., the extension of the 
Chatham and District Light Railway Co.’s system to Rainham was. 
opened to the public on Saturday last. The line is single track, 
and a little over 34 miles long. The route is along the Rainham 
Road as faras Rainham Mark, and then turning to the left it cuts 
through the hedge and runs parallel with the rond until close to the 


village. This makes the third extension of the Chatham tramways 
since their opening in August, 1902. The contractors were the 
B.T.-H. Co. 


Continental Notes.—lITALv. — The Public Works 
Department of Bologno and Florence has given favourable con- 
sideration to & project for the construction of new lines and the 
prolongation of the existing tramways of Bologno. ‘The same 
department has also passed plans to systematise and increase 
the tramway network of Florence. 

A new electric tramway between Como and Chiasso was recently 
inaugurated by the Mayor of Como. 

The Town Council of Bergamo has unanimously decided to 
municipalise the electric tramway and the funicular railway of the 
town. 

GERMANY.—Plans are being prepared in respect of а projected 
electric tramway between Solingen, Krahenhohe and Mungsten. 


Cork.—The Railway Times says that in connection with 
the G.W. and G.S. & W. Railway Companies’ new South of Ircland 
service, a connecting link at Cork between the systems of the 
G.S. & W. and the Cork, Bandon and South Coast Railway Com- 
panies, by bridges over the River Lee, is included, thus affording 
direct communication between Fishguard and Rosslare and the 
chief centres in the south of Ireland, and the most important quays 
inthe city of Cork. The lines will be operated by electric traction, 
and the Great Western Railway Co. is financially interested in the 
scheme. 


Glasrow.—The Tramways Committee has had before it 
a report by Mr. James Dalrymple, the general manager, on exten- 
sions, as follows: 

The Corporation has already approved of the proposal to extend 
the tramway from Main Strect, Rutherglen, to the junction of the 
Burnside Road and East Kilbride Road—length almost a mile. 

The T.C. of Partick has now agreed to give its sanction to the 
application of the Corporation to lay a line of tramway from 
Byres Road to Clarence Drive—length about half a mile. 

In regard to Crow Road, the Partick T.C. has approached the 
Committee regarding this extension (which was included in the order 
of last усаг, aud withdrawn because of the position taken up by 
the T.C.). Mr. Dalrymple thinks the Committee should agree to 
again include it in the next order, and if it is agreed to go on with 
this extension, he would suggest that powers should be obtained to 
extend the tramways all the way to Anniesland. The total length 
of Crow Road is 14 miles. 

The extension from Maryhill tc Killermont, which was opened 
on April 13th last, Mr. Dalrymple urges should be extended to 
Canniesburn ; length about half a mile. 

Mr. Dalrymple thinks the time has now arrived when the Com- 
mittee should consider the advisability of providing an alternative 
route from Eglinton Toll— i.e., to make a tramway from Pollok- 
shaws Road, along Abbotsford Place and South Portland Street; 
to build a new steel bridge over the Clyde connecting South 
Portland Street and Dixon Street ; and to carry the line up Dixon 
Street into St. Enoch Square. Mr. Dalrymple does not think there 
would be any engineering difficulties in carrying out such a scheme. 
The total distance, including the bridge, measures nearly one mile. 
The total length of these suggested extensions is about 44 milcs 
of double track. All the other extensions that have been proposed 
are in the hands of the county authorities. These extensions are :— 
Coatbridge, Millerston, Busby, Newton-Mearns, Barrhead, Dun- 
tocher, Bearsden, Milngavie and Kirkintilloch. : 

The Committee has recommended that, in the meantime, the 
report be approved in so far as it relates to extensions of tramways 
under the headings “Cathkin Park” and “ Highburgh Road,” and 
that further consideration of the remaining portions of the report 
be delayed. 


Halifax.—As the Tramways Committee has refused to 
reinstate motorman Chadwick, who was concerned in the accident 
last -month, a ballot on the question of a strike has been taken 
among the men, and it is announced that only nine voted against 
it. Notices were to be handed in to take effect to-day. An annual 
holiday with pay, and a revised waves scale, are also demanded. 
The men will be supported by their union. 


Harborne.—A wide-spread movement is on foot to 
induce the Birmingham City Council to provide [the district with 
tramway facilities as soon as possible. The lack of railway 
facilities, the slow burse-omnibus service and the failure of the 
motor-'bus have contributed to the above. 


Leyton.—The U.D.C. electric. tramways were opened on 
27th inst., the routes being High Road, Leytonstone, and Whipp's 
Cross to Epping Forest. 

London.—P4kkR  SrRERT-WATERLOO RatLhway.—On 
Saturday last a train ran off the track between Piccadilly Circus 
and Trafalgar Square, and somewhat damaged the permanent way. 
The Tube was at once closed down, and a breakdown gany, 
working all night, got a new line down by 10 a.m. on Sunday 
morning. | К. 

L.C.C.— Three more car drivers were summoned for exceeding 
the statutory speed limits, and fined on Tuesday last. 
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Keighley.—The Tramway Committee is anxious to 
secure powers to run a service of motor-'buses within the borough 
and surrounding districts; extensions to the electric tramways are 
also proposed. B 


Manchester.—The projected new South Manchester 
Railway, which is to give access to the Ship Canal Docks, 
will, it is stated, be equipped on the overhead system. The pro- 
posed route is from Trafford Park across to Croft’s Bank, then 
southward to Minston, and across the Cheshire Lines Railway and 
the River Mersey to Ashton-on-Mersey, then on to Baguley and 
Hale, and along the valley of the River Bollin to Wilmslow, the 
present intended southern terminus. The total length of the 
proposed line is about 14 miles. 


Newcastle-on-Tyne.—On the question of depreciation, 
the auditor has reported that there is an urgent necessity for a farther 
provision for depreciation than that calculated on the terms allowed 
for the repayment of loans, which are longer than the probable life of 
the assets. In the course of his audit he discussed this important 
question with Mr. E. Hatton, the engineer and general manager. 
The result of the auditor's calculation shows that from December 
16th, 1901, the date on which the tramways commenced to run, up 
to March 31st last, a period of four years and three months, the 
&dditional provision should have been 4£71,850. The reserve 
account now amounts to £128,173, but the auditor says that iu 
Mr. Hatton's opinion it should be £189,127, or £60,954 more, 
against which there is a surplus on the revenue account of £18,704. 
It is therefore apparent, he adds, that there is a deficiency of 
£42,250 on this reserve account that should be made good. : 
Hatton in some subsequent remarks says that the sum of £19,500 
should be annually laid aside forthe reserve and renewals fund, 
and that until the deficiency pointed out has been made good, all 
the surplus should be devoted to that purpose. 


New Malden.—The London United Tramways Co., in 
refusing to share the cost (some £6,000) of reconstructing а railway 
bridge over the company's lines, have pointed out that they have 
already paid the local Council £1,600 for various purposes. 


Swansea.—Recently the Corporation decided to take the 
necessary steps for the compulsory acquisition, under the Tramways 
Act, of the Alexandra Road and Mount Street section of the local 
tramways from the tramways company. It, however, transpires 
that instead of determining the intervals of 21 years, at the end of 
which it is competent for the Corporation to exercise its compulsory 
power of purchase, from the date of authorisation, the Corporation 
reckoned from the date of completion, and a letter has been 
received from the B. of T. to the effect that it cannot now 
proceed with the purchase of this particular section till 1910, or 
seven years after the lapse of the original 21 years dating from the 
date of authorisation. It is, however, open for it to deal at once 
with the Morriston section to the Hafod. 


Sydney (N.8.W.).—O wing to various statements having 
been made to the effect that the Westinghouse-Newell magnetic 
brakes on the Sydney tramcars frequently failed and were ineffi- 


cient, the Railway Commissioners appointed a Board of experts to 


inquire into the allegations. The result was that the latter were 
found to emanate entirely from men who had not had practical 
experience of the working of the brakes, and to be without founda- 
tion in fact. Tests were carried out by the Board on cars fitted 
with the magnetic brake, under various conditions, and 66 cases of 
reported failures which occurred between the introduction of the 
brake in January, 1905, and July 15th, 1906, were investigated ; it 
was found that the cars fitted with air brakes ran on the average 
8,570 miles for each brake trouble, as compared with 17,133 miles 
in the case of the cars fitted with the magnetic brakes, though the 
latter were working on the severest grades. 'The report of the 
Board concludes with an expression of confidence in the efficiency 
of the magnetic brake. 


Teddington.—The U.D.C. has decided to urge upon the 
L.U.T., Ltd., to lessen the noise caused by their cars; to insist on 
the widening of Stanley Road as originally agreed ; and further to 
call the attention of the B. of T. to the condition of the track. 
The Council has further decided to ask the Commissioner of Police to 
enforce the by-laws as to the speed of the cars through the town. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—The Stark Telephone, Light and Power Co., 
of Toronto, has approached the Niagara Falls, Ontario, municipal 
authorities with a view to securing rights to enable the company to 
operate at Niagara Falle. It offers the town in return a free fire- 
alarm system, 10 city telephones free, a house rate of $18 and office 
rate of $36 per annum, or $6 a year for house and 1 cent for each 
outgoing message. It will put in an automatic call system, have 
no party lines, and wants to use the municipal poles when prac- 
ticable. A municipal committee and the. company’s electrical 
representative have arranged to meet shortly to discuss the pro- 
position. 

( Continued on page 343.) 


THE SEMENZA PORCELAIN 
INSULATOR AT THE MILAN EXHIBITION. 


THE advanced position now held by Italian engineers in the 
field of electric transmission is again shown, by the new 
porcelain insulator exhibited in the kiosk of Messrs. 
Richard-Ginori in the Milan Exhibition. 

All insulators now manufactured must be made sufficiently 
large to stand the electrical and mechanical strain under all 
atmospheric conditions, and one of the worst of these con- 
ditions met with in practice is the case of severe rain storms. 

To guard against this rain trouble, it has been usual up to 
the present time to make the upper petticoat with a very 
large diameter to enable it to protect the lower part of the 
insulator, whose surface, being thus kept dry, would offer the 
necessary resistance even during severe rain storms. 

A sectional view of an ordinary insulator is shown in fig. 1, 
this being a type frequently used in Italy, in which the wire 
is fastened to a head" forming one piece with the upper 
petticoat. 

This necessitated making the whole of this petticoat of 
the same insulating material, which formed the chief part of 
the insulator, and it had to be made with just as much care 
as the lower petticoats. | 

The recent tendency to increase the working pressures, 
and the resulting greater distance which must be maintained 
through the air between the **live wire" and the grounded 
Support, made it necessary to correspondingly increase the 


diameter of the upper petticoats, which resulted in a great 
increase in cost. 

Signor Guido Semenza, the well-known Italian consulting 
engineer, and Hon. Secretary of the Italian Electrotech- 
nical Association, devised the type of insulator, of which 
a section is shown in fig. 2, and the final details have been 
perfected by the engineers of the Societa Ceramica Richard- 
Ginori, after a large number of experimental trials made in 
the electrical testing laboratory connected with the works of 
the company at Doccia, near Florence. 

It will be seen that in the Semenza insulator the wire is 
fastened below the upper petticoat. It is, therefore, unneces- 
gary for this petticoat to be strong enough to resist perfora- 
tion. It need only be watertight and sufficiently hard to 
resist mechanical shocks and rough usage in transportation. 
It is therefore made of a form of terra cotta which is neither 
80 costly nor 80 breakable as porcelain or glass. 

Since the point of attachment of the wire in the Semenza 
type is somewhat lower than in the old type, the “ strain 
moment of the wire is greatly reduced, which enables a 
reduction to be made in the thickness of the insulator and in 
the diameter and cost of the iron bolt ; and since this upper 
petticoat or umbrella is not connected in any way with the 
pin, complications due to increased capacity are avoided. 

The great improvement and the advance of this insulator 
over the old types is well illustrated in fig. 8, which shows a 
comparative test made between the old and the new pattern. 
Reference to the figure will show that a common wire con- 
nevts the heads of the two insulators ; this is led to one 
terminal of the transformer, the other terminal being placed 
in the alkali bath in which the pins-are шигы. Тһе 
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breakdown under the conditions shown above, was at, 76,000 
volts under a rainfall of 1,600 millimetres (62 in.) per hour. 
The difference in size between the two insulators for the 
same breakdown is very clearly shown below. 


Fic. 3.—ComPaARATIVE TEST OF OLD TYPE AND SEMENZA PATENT INSULATORS. 


Fig. 4 shows the new Semenza insulator under an electric 
pressure of 122,000 volts, the test being taken with the 
insulator dry. The length of the discharge which takes 
place between the needle point and the surface of the 
alkaline bath is shown by the scale, which also serves to give 
some idea of the dimensions of the new 
insulator. 

It is claimed that tests with a driving 
rain do not make any difference in the 
remarkable results shown by these ex- 
periments, and if such difficulty were 
anticipated, the size of the umbrella 
could be correspondingly increased 
with practically no difference in price. 

The manufacturers state that they 
cannot at present give the exact dimen- 
sions of an insulator of the old style 
corresponding to that represented in 
fig. 4, as this insulator will resist a 
strain of 111,000 volts under a rain- 
fall of 1,200 millimetres (46 in.) per 
hour, which in the old type, they 
claim, has not yet been manufactured. 
They also point out that if the diffi- 
culties of manufacturing such an insu- 
lator could be overcome, it would have 
at least double the price of the Semenza 
patent insulator. 

The saving in price between the 
Semenza insulator and one of the old type 
is stated to be between 30 and 40 per 
cent. for an equally safe installation 
for working pressures between 35,000 
and 50,000. volts, and for working 
pressures of 80,000 to 90,000 volts, a 
saving of 50 per cent. is claimed. 

Reference to fig. 3 will show that 
the surface of the insulator is covered 
with . moisture, and that drops of water actually collect 
there; tests, however, seem to indicate that the good results 
are not affected by heavy films of moisture. 

Signor Semenza has stated that he considers one of the 
reasons for the remarkable results achiéved to be that the wire 


is at no point in touch with a stream of water running over 
the surface of one of the effective petticoats of the insulator, 
and it might, perhaps, be said that the important effect of 
the insulator seems to be that the live wire and the effective 
surface of the upper petticoat arè 
screened from live water.“ 

The shape of the umbrella might, of 
course, be slightly altered if necessary to 
cause the stream of water to run off 
on either side of the insulator entirely 
clear of the live wire. 

It is interesting to note that tests so 
far undertaken seem to indicate that 
with this type of insulator the breakdown 
point under the heaviest rain storms is 
only in the neighbourhood of 90 per cent. 
when wet, as compared with the break- 
down when dry. 

In conclusion, it should be stated that 
this insulator isnow being placed on actual 
transmission lines, and the results ob- 
tained in practical operation should be 
awaited with great interest by those 
engaged in transmission line problems. 


ELECTRIC AUTO-CARS ON 
THE NORTH-EASTERN 
RAILWAY. 


THE trials of electric auto-cars on 
the North-Eastern Railway have proved 
very satisfactory, and as considerable 
technical interest attaches to this method 
of locomotion and the particular type 
of car adopted by the North-Eastern 
Railway, a detailed description of one of the vehicles will 
be apposite, and of some value to electrical engineers. 

Of the ordinary bogie saloon type, with clerestory roof, 
the car measures 52 ft. over headstocks, with an inside 
width of 7 ft. 11 in. It is divided into three compartments, 
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Fic. 4.—SEMENZA PATENT INSULATOR UNDER 122,000-vorT TEST. 


of which that at the forward end contains the petrol motor 

and generator; between this and the centre or passenger 

portion is a gangway to permit of entrance to either Ше! 

engine or passenger compartments ; the rear compartment 

contains the machinery for operating the саг from that end. 
G 
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The engine compartment is 13 ft. 3 in. long, and contains 
an 80-B.H.P. four-cylinder horizontal petrol motor, built by 
the Wolseley Tool & Motor Car Co., 3 Park, 
Birmingham. The cylinders are 8 in. in dia. x 
10 in. stroke, and the normal speed is 420 r.p.m., 
which can be increased to 480 revs. for starting the car 
quickly. The cylinders are overhung on a stiffly con- 
structed cast-iron crank chamber, the inspection covers 
being on the top and the oil trough beneath ; forced lubrica- 
tion: is used for all the main bearings. The fly-wheel, which 


INTERIOR оғ! NORTH-EASTERN PETROL-ELECTBIC AUTO-CAB. 8 


is truly balanced, is 3 ft. in dia. ; all the valves are 
mechanically operated by cams on two cam shafts, and 
the latter are driven by means of gearing and lay-shafts 
from the crankshaft. The crankshaft is two-throw, 
and of Vickers-Maxim cast-steel. The engine cylinders and 
valve boxes are water-cooled, a Clarkson radiator and 
Blackman fan being employed for the cooling of the water. 

The engine is governed on the throttle, and in addition, 
auxiliary hand throttling is fitted so that the driver can 
accelerate the engine 
speed from either end 
of the car. The ig- 
nition i8 by means of 
the usual high-tension 
system. The engine is 
direct-coupled to a 
separately excited 
compound wound 
direct-current gene- 
rator of 55 Kw. capa- 
city, specially designed 
for operating over a 
range of voltage from 
300 to 550, and sup- 
ported on an extended 
bedplate. 

The upper half of 
the magnet ring may 
be removed for access 
to the armature or field 
coils, through ап 
opening in the 
roof of the car, 
fitted with а  re- 
movable cover. The 


exciter is а 3:75-Kw. standard! 72-volt-shunt-wound belt- , 


driven multipolar generator, mounted above the main 
generator and driven from the extended shaft. This 
machine is capable of exciting the main generator and of 
supplying energy for lighting 30 72-volt 16-c.P. incan- 
descent lamps. The pressure of the machine may be 
increased to 95 volts for charging the battery, when. not 
required for lighting. 

Two Westinghouse No. 56 55-H.p. standard series 
wound railway motors with single reduction gears, ratio 18 


to 64, are mounted on the front bogie by means of a пове 
suspension bar with spring attached to the bogie frame ; the 
controllers are of the standard series-parallel tramway type 
arranged for electric braking. 

The storage battery consists of 38 cells in ebonite jars, 
carried in a wooden box suspended beneath the car, and has 
a capacity of 120 ampere-hours. 

The brake equipment is of the Newell magnetic type, 
fixed to each truck. 

On the rear bogie is located an air compressor which 
supplies air for blowing an alarm whistle. 
It is driven by a 1-н.р. electric motor 
and is started and stopped by means of 
pressure-controlling switches and cat- 
outs, thus automatically maintaining a 
constant pressure in the air reservoir 
which supplies the whistle. The whole 
of the electric equipment has been sup- 
plied by the British Westinghouse Elec- 
tric and Manufacturing Co., Ltd., of 
Old Trafford, Manchester. N 

The system of working may be briefly 
described as follows :—Energy passes 
from the generator through an automatic 
circuit-breaker to the two controllers, 
and the voltage of the generator is ad- 
justed by means of a rheostat in the field 
circuit placed near the controller at each 
end of the car. The generator is 
used as a motor supplied with energy 
from the battery for starting up the 


the petrol engine. After bringing 
the engine and generator up to 
and adjusting the pressure 


to 400 volts, the car is started in 
the usual way by manipulating the handle of the series- 
parallel controller to the series point for low speed and to the 
parallel point for high speed. Afterwards the voltage of 
the generator is gradually increased to 550 by manipulating 
the field rheostat near the controller. At this pressure the 
car will accelerate until a constant speed of 36 miles per 
hour is attained. In stopping the car, the controller handle 
is moved back to the “off” position, and then in a reverse 


.direction over the braking pointe, thus applying the 


PETROL-EnEOTRIC AvuTO-CAB, NcRTH-EASTERN RAILWAY 


magnetic track brake. As soon as the car ig broüght toa 


- standstill, the generator field rheostat, is readjusted to give 


400 volta, and it is thén in a position for restarting. If it is 
desired to drive the car at half-speed, the pressure may be 
raised to 550 volts by adjustment of the rheostat with the 
controller handle at the full series point. It will be seen 
from this that à range of speed is obtainable by variation in 
the voltage of the generator at two points— approximately 
half-speed and. at full-speed. The cars can be put into 
service at 10 minutes’ notice, and they carry a supply of both 
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fuel and water for a full day's work, and can be driven from 
either end with equal facility. Each car in full working 
order weighs 35 tons. `. 

The passenger portion is furnished with two rows of 
reversible seats, up- 
holstered in the com- 
pany's usual style and 
affording accommo- 
dation for 52 passen- 
gers. The lighting 
is by means of 24 
16-c.P. incandescent 
lamps, energy being 
supplied from accumu- 
lators carried under 
the centre of, tlie car. 
and the head and 
rear lights are elec- 
trically i- fitted. The 
car is efficiently heated 
for winter use by a 
series of radiators, 
which can be shut 
off during the sum- 
mer months, and altogether it is very cosily arranged for 
the comfort of passengers. ` 

For the opportunity of inspecting and describing these 
petrol electric autocars, we are indebted to the coürtesy of 
Mr. Vincent Raven, assistant mechanical engineer of the 
North-Eastern Railway. | 
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AMERICAN STEEL CARS. 


THE Pennsylvania Railroad in America has, within the past 
month, decided to place about 1,000 all-steel fireproof 
passenger cars.in service when its New York tunnel is 
completed ; the company also intends to acquire some 500 
Pullrnan cars of similar construction. ` 

The above decision was come to after careful trial of an 
experimental coach, No. 1,651, said to be “the first all- 
steel passenger car,” views of which are given herewith. 
The new cars weigh 103,550 lb. each, as compared with 
84,900 lb. for the standard wooden coach; some of the 


INTERIOR OF STEEL САВ, PENNSYLVANIA RAILWAY. the 


additional weight, however, is due to an equipment of 
storage batteries, the Pennsylvania Co. having decided to 
eliminate gas-illuminated cars from its New York tunnel. 

With a view, to avoiding telescoping in the case of 


ALL-STEEL Can, PENNSYLVANIA RAILWAY. 


collision, the frame floor of the car is built of steel girders, 
& central box girder some 24 in. x 19 in., which extends 
throughout the length of the coach, being a special feature. The 
door and vestibule end posts are also of heavy rolled steel. 
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The question of steel fireproof construction, especially for 
electric tunnel railways, is one which a British railway, the 
Central London to wit, successfully solved some three years 
ago, and with which British car builders have shown them- 
selves eminently capable of dealing ; the details here given 
of our American friends’ initial ventare in a similar direction, 
for whìch we are indebted to Messrs. Parker & Lee, of, New 
York, are interesting by way of comparison with what has 
been accomplished in this country. 


THE SPOKANE AND INLAND RAILWAY. 


SoME months ago announcement was made of a new single- 
phase railway which was projected to run between Spokane, 
Wash., U.S.A., and several neighbouring cities ; since that 
time the general plans of the system have been completed, 
contracta for the equipment let, and the construction work 
practically finished. As this installation embodies a 
number of entirely new features in electric railway work, 
an outline of some of its importan 
characteristics will be of interest at 
this time. 

The railway was originally incor- 
porated under the name of the Spokane 
Inter-urban System, with a capitel of 
$3,500,000, the incorporators being 
well-known local capitalists. The prin- 
cipal terminal of the road is Spokane, from 
which town the line runs south through 
Waverly, Rosalia, Thornton and Colfax, 
which is the southern terminus at 
present, although the road has been 
surveyed, and will be eventually ex 

tended to Penawawa, Wash., or Lewiston, 

Idaho. A branch leaves the main 
road approximately midway between 
Spokane and Colfax, and extends to 
Palouse City. The Y-connected system 
between Spokane, Colfax and Palouse 
City is about 106 miles in length. The 
track work and overhead construction 
has already been completed. 

In addition to its railway business, 
the company proposes to trans- 
mit and distribute electrical energy 
for lighting and power, both іп 

city of Spokane and in the 

through which its lines 

The country traversed pro- 
duces large quantities of wheat and fruit, and is not pro- 
vided with any railway transportation. This ensures a large 
freight business for the line, as the long journey to the steam 
railway routes will be avoided. 1 For this reason the electric 


towns 
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line is receiving the hearty support of the farming interests 
along its route. 
There are three classes of service to be maintained 
passenger, mail and express, and freight; and after a 
careful consideration - 
of the various systems 
had been made, the 
Westinghouse  single- 
phase, alternating- 
current system . was | 
adopted as being the ** 
most economical in - 
first cost, as well as in 
operating expenses, 
besides permitting the 
use of locomotives for 
a system of heavy 
traction, which would 
have been impractic- 
able with a  direct- 
current system. The 
cars of the Spokane 
and Inland Railway 
enter the city over the 
tracks of the Spokane 
Traction Co., which 
operates а 600-volt 
direct- current sys- 
tem, and this re- 
quires the use of 
both direct and 
alternating - current 
on the inter- urban 
cars. 

Power is purchased : 
from the Washing- 
ton Water Power Co. 
for the operation of this line. It is delivered as 4,000- 
volt, three-phase current of 60 cycles, to a frequency- 
changing station about 10 miles south of Spokane. This 
station will contain four motor-generator or frequency- 
changing sets, each of a normal rating of 1,000 Kw., and 
consisting of a 1,000-H.P., 60-cycle, three-phase, 4,000-volt 
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ELECTRIC LOCOMOTIVE, SHOWING PANTOGRAPH COLLECTOR FOR H.T. SINGLE-PHASE WORKING. 


induction motor, a 1,000-KW., 25-cycle, 2,200-volt, single- 
phase alternator of the revolving field type, and a 750-H.P., 
550-volt direct-current generator which is to float on a 
storage battery, acting alternately as a motor and as a 


* 
Ls 


generator. These three machines will be mounted upon a 
single bed-plate. There are three exciter sets for the alter- 
nators, each consisting of a 75-H.P. three-phase 4,000-volt 
induction motor and a 50-kw. direct-current generator. A 
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ELECTRIC LOCOMOTIVE, SHOWING TROLLEY FOB Low PRESSURE WORKING. 


20-panel switchboard, electrically-operated oil circuit- 
breakers and lightning arresters complete the equipment of 
the frequency-changing station. 

The 2,200-volt 25-cycle current is stepped up to 
45,000 volts by means of four 1,250-Kw. oil-insulated 
water-cooled transformers, and at this pressure is trans- 
mitted to 15 trans- 
former  sub-stations. 
Each  sub-station is 
equipped with two 
375-KW. transformers 
of the  oil-insulated 
self-cooling type, which 
step down the current 
from 45,000 volts to 
6,600 volts, the trolley 
line voltage. The 
cars and locomotives 
operate under three 
different pressures; 
6,600 volts alternating 
current in the country, 
700 volts alternating 
current in the small 
towns, and 600 volts 
direct current in the 
city of Spokane. 

The trolley line is 
of the Westinghouse 
standard catenary con- 
truction with a No. 
000 wire. The high 
tension transmission 
lines are No. 2 copper 


wires. | 
The electrical equip- 

ment of both the 

passenger and the 


express cars is iden- 
tical, and consists of . four Westinghouse 100-H.P. alter- 
nating-current railway motors per car, which will maintain 
a schedule speed of from 35 to 40 m.p.h. The loco. 
motives are equipped with the same type of motors, 


== — а. д 
LS - 


Vol 59. No. 1,501, Avaust 31, 1906.] 


THE ELECTRICAL REVIEW. 948 


but the latter are each of 150 H. p. capacity. Both the motor- 
cars and the locomotives are operated on the Westinghouse 
multiple-unit control system. 

These locomotives are designed to handle a general goods 
traffic, and each of them is capable of hauling seven 
standard freight cars, fully loaded, at about 80 miles per 
hour on a level track. They will operate on the 6,600-volt 
and 700-volt alternating-current lines and on the 600-volt 
direct current line. Both pantograph and wheel trolleys 

are used, as shown in the accompanying illustrations, the 
pantograph trolley being for operation on the 6,600-volt 
circuit and the wheel trolley on the 700-volt А.С. and the 
600-volt D.c. circuits. 

The cab of the locomotive serves to enclose the auxiliary 
apparatus, and is constructed entirely of steel. The total 
weight of the locomotive is 49 tons, and its length over buffers 
is 29 ft. It hastwoswivel trucks with 38-in. driving wheels, 
and two motors are mounted on each truck and are geared to 
the axles. Both “ straight ” and automatic air brakes are 
used, the compressed air for which is supplied by two Westing- 
house Air Brake Co. compressors, each driven by a 5-H.P. 
Westinghouse single-phase motor. 

The four traction motors are arranged in two groups, each 
consisting of two motors connected permanently in series ; 80 
for the purpose of control these groups may be considered as 
single units in a two-motor equipment. Two auto-trans- 
formera are used on the locomotives, and an automatic 
circuit-breaker is placed between the trolley and the trans- 
formers, which operates ‘on either overload or no-voltage by 
breaking the current supply to the control magnets, thus 
automatically opening all the switches. This circuit-breaker 
must always be closed by hand, and it will not remain closed 
unless the trolley is up and the current is on the line. 

When the circuit-breaker is thrown in, the circuit is com- 
pleted through the auto-transformers to earth. А commu- 
tating switch is automatically shifted to the A. O. position, 
and the small transformer furnishing current to the control 
system is cut into circuit, leaving the locomotive ready to start. 

The unit switches are essentially similar to those used on 
direct-current systems. The control magnets are of the A.c. 
type, wound for 200 volts, and operate on about 80 volta 
D.C., but in both cases they will operate down to about one- 
half the normal voltage. These serve to admit air under heavy 
pressure to the cylinders which operate the unit switches. 
These switches are assembled into a compact unit known as 

a switch group, and the group is protected by an iron case, 
in which it is mounted, from the severe exposure to which a 
locomotive or street car equipment is subject. 

Interlock contact blocks are provided, which make it 
impossible for any switch to close or remain closed unless all 
the other switches operate according to their predetermined 
cycle. This assures the proper order of switch operation. 

The alternating current for the operation of the magnet 
by the master controller is obtained from the secondary of a 
small transformer, which is connected to the 500-volt point 
of the main auto-transformer. When operating on direct 
current a resistance is placed in series with this auxiliary 
transformer across the 600-volt mains, and direct current is 
taken from a suitable tap on this resistance. This dispenses 
with the use of a storage battery for direct-current 
operation. 

The only mechanical operation in changing from alterna- 
ting current to direct current is to change the trolleys ; the 
control is changed automatically by the commutating switch, 
which is a small pneumatically operated dram for shifting 
the control circuits. This drum is operated by a magnet con- 
nected directly to a 200-volt tap on the main auto-transformer, 
and has no direct-current connection. The switch has one 
position for direct-current operation and another for alterna- 
ting-current operation, and it cannot be thrown to the 
A.C. position unless alternating current із flowing through the 
magnet coil. If it should remain in the D.c. position no 
harm would be done. 

The reversing switch is similar to the commutator 
switch in its operation, but is furnished with two magnets 
and air cylinders, one for each position. 

The preliminary order on this contract provided for 15 

nger motor-cars, 6 express motor-carg and 6 locomotives. 
railer cars are also used, the standard passenger train 
consisting of two motor-cars and one trailer. 


TELEGRAPH and TELEPHONE NOTES. 


' (Concluded from page 338.) 


Bulgaria.—The Bolletino delle Finanze, &c., reports 
that a wireless telegraph station is to be installed at Varna to 
communicate with Italy vid Antivari and Bari. 


Colombia.— The United States Consul at Barranquilla 
reporta that & concession for cable construction has been granted 
by the Colombian Government to Francisco J. Fernandez. Cables 
have now to be sent overland on the National Telegraph lines to 
Buenaventura, on the Pacific side, vid Bogota, a distance of nearly 
1,500 miles. This is not only very expensive, but extremely 
uncertain, and frequently involves delays of from three to five 
days. In fact, the safest and quickest way to send acable is by 
mail to Colon, Port Limon, or the West Indies to be dispatched 
therefrom. The concession also includes the exclusive privilege of 
erecting wireless telegraph stations within the country of Colombia. 
In this respect Savanilla, the port of Barranquilla, offers unusual 
advantages. Stations are already established at Colon, Bocao del 
Toro, Port Limon, Bluefields, &c. It would be a simple matter to 
erect a plant to connect with these stations. The Colon and 
Trinidad stations are very powerful, and reach long distances. 
The Royal Mail steamers making weekly calls at Barranquilla are 
all equipped with the De Forest system, and a fair amount of 
marine business could be done with them. A plant of fair size, 
with a radius of action of not less than 600 miles, would not cost 
over $10,000, and the expenses of operation would be less than at 
the ports named, as labour is cheaper and more efficient. The 
Government guarantees an interest of 7 per cent. per annum on 
practically all the capital invested. ' 


German Wireless Telegraph Station.—It may be 
interesting once again to draw attention to the gigantic station for 
wireless telegraphy which has been erected by the German Govern- 
ment at Norddeich, near Emden, on the North Sea coast. The 
station, which stands forth as an imposing landmark owing to its 
being higher than any other elevated structure which is visible in 
that district, attracts the special attention of visitors boarding 
steamers at Norddeich. At present the station has not been 
brought into official use, pending the completion of the experiments 
which are in progress. It is claimed to have a radius of action 
up to 930 miles, and to include almost the whole of Europe, 
Greenwich, Naples, and St. Petersburg being mentioned as within 
its scope of activity. Torpedo boat S 36 recently completed a 
series of trials in conjunction with the Norddeich station, and these 
were followed by similar tests with the cruiser Munchen. This 
small cruiser left Kiel towards the end of July for the Norwegian 
coast, and steamed to Drontheim, which is about 682 miles distant 
from Norddeich taken in a straight airline. It is stated that the 
trials were successful, inasmuch as it was possible to establish 
communication with the North Sea coast at a distance of over 620 
miles. It had been intended to continue the journey to Tromsoe, 
but the installation on the Munchen was inadequate for dealing 
with a more remote locality. The experiments are now being 
resumed by the Vineta, which is equipped with more powerful 
apparatus and higher conducting masts. It is expected that the 
results with this warship will surpass those which have hitherto 
been obtained with the other two vessels. 


Iceland Cable.—The opening of the cable between 
Thorshavn and Seydisfjord was officially announced on the 
27th inst. 


Italy.—The Bolletino delie Finanze, &c., states that the 
Emigration Commission proposes to present to Parliament an 
addition to the Emigration Bill, to provide that all emigrant 
vessels shall be provided with wireless telegraphic apparatus. 


Leeds.—On the 25th inst. a fire took place at the prin- 
cipal exchange of the National Telephone Co., doing damage to the 
extent of £100. The employés had, fortunately, been well drilled. 
The female cperators marched out in good order, while the men 
quickly extinguished the fire, which, as usual, occurred in the test- 
room. The service was completely restored by Monday morning. 


Life of Wooden Poles.—The German Postal and 
Telegraph Department has recently published statistics collected 
during a period of 52 years on the life of wooden posts impreg- 
nated with different preservative substances. The number of posts 
under observation amounts to nearly 3 millions, and the following 
are the average results obtaincd :— 


Poles impregnated with— Length of life. 
Sulphate of copper 11°7 years. 
Corrosive sublimate 13°7 years, 
Creosote ... m 20 6 years, 
Un-impregnated ... 7:7 years. 


The manner of preparing the poles has been improved from time 
to time, and this is clearly shown in a further table giving the 
average length of life of the poles under different methods of treat- 
ment with each preservative at different periods. For example, in 
1883, with sulphate of copper the average life was 9:4 years, whilst 
in 1903 the method of treatment had been improved so that an 
average life of 13:3 years could be obtained. 
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' Natal.—During 1904 the Government telegraphs 
handled 2,266,697 telegrams, and in 1905 2,170,833. The total 
receipts from the Telegraph Department for the financial year 
ending June 30th, 1905, including telegraph and telephone, 
amounted to £71, 326, of which £11 „443 represents the work done 
for other Government departments, for which no payment is 
received. The increase over the previous year's revenue amounted to 
41.851. The value of telephone subscriptions amounted to £6,005, 
as against £4,590 for the previous year. The withdrawal of the 
garrison at Maritzhurg caused a decline in the receipts from 
transmission of military telegrams of £526. 

The charges collected during the year by the Eastern and South 
African Telegraph Co. on cable messages sent to and from South 
Africa exceeded £300,000, and, in accordance with the terms of the 
agreement with the company, the annua) subsidy was reduced to 
485. 

The following are the more important telegraph works carried 
out. during the year: Reconstruction of main line, Mooi River to 
Ladysmith; erection of a new line, Eland's Kop to Donnybrook ; 
two additional wires erected between Dundee and Newcastle, vid 
Glencoe Junction, during the repairing of the damage caused by the 
storm. 


New Wireless Telegraph Co.—The German Company 
for Wireless Telegraphy, of Berlin, which works the “ Telefunken” 
system, has just formed the Telefunken, Ostasiatische Gesellschaft 
fiir Drahtlóse Telegraphie for the promotion of the method in the 
Far East from the town of Tsingtau. It is proposed not only to 
deal in apparatus, but also to undertake complete installations on 
land and sea for the area of China, Hong Kong, Manchuria, 
Tsingtau and Corea—all with a share capital of £5.000. 


Telegraphic Interruptions and Repairs :— 


CABLES. 


Trinidad- Demerara (No. 1. ) ee өө oe 
Dominica-Martinique .. eo 


INTERRUPTED, REPAIRED. 


„ Aug. 96, 1901 .. ee 
ee ee ee May 7. 1902. 


Port Arthur-Chifu (Closed). „ . Mar. 7, 1904. 


St. Lucia- Martinique. re T eo May 7, 1902... ee 
Reissa-Issa (Yemen) Camaran РЗ ee ee Oot, 29, 1902.. ба 
Cayenne-Pinheiro ае vs „ Aug. 18, 1902 .. ee 


Tarifa-Tangier .. 

Garachico (Tenerif)- Santa Cruz 
Bolamo-Bissao  .. 
Curacao-La Guayra 
Curacao-Cora 
Falmouth-Bilbao . 
Mole St. Nicholas- Port au Prine e 


T ee „„ Тап. 18, 1904, 
О ne July 24, 1906 21 к 
Jan. 11, 106. 


.. Aug. 14, 1906 .. 
. Aug. 16, 10. 


| Closed... А 


Communication with Chile and Peru Aug. 16, 1906 .. 
LANDLINES, 

Puerto-Barrios .. ee oe T - . Aug. 98, 1909... ee 

Bachkale-Deliman ae ee А 


5% „ Feb. 12, 1906 .. 23 


Bagdad-Bassorah.. . July 17, 1906 .. 


Wireless Telegraphy.—According to the Daily Mail 
the War Office has recently been considering the important question 
of its legal rights in connection with wircless telegraphy and sub- 
marine telegraphs in the British Isles in war time. 


As the result of the report of a specially appointed committce 
the department is about to take the necessary steps to enable a 
rigid censorship to be maintaincd—in the event of home defence 
being necessary — over all wireless telegraph installations and sub- 
marine cable stations in the United Kingdom and the territorial 
waters. 


It is reported hy the same paper that for experimental purposes 
the War Oflice has ordered two extensive sets of equipment from 
the German Wireless Telegraph Co. (Slabv-Arco system). Their 
Berlin correspondent states that one set is for use on wagons in the 
field, and the other, also portable, is meant to be moved from place 
to place by hand. The former type, it will be remembered, was 
described and illustrated in our issue of March 23rd, 1906. 


The Daily Telegraph Paris correspondent states that wireless 
telegraph cxperiments have been conducted by army engineer 
officers for two years past from the Eiffel Tower. The Minister of 
War is now applying to the City of Paris for the lease of a plot of 
ground on the Champs de Murs, near the tower, whereon to build a 
special permanent post. The Eiffel Tower experiments have 
succeeded so well that the Paris headquarters are now in regular 
wireless communication witb all the frontier forts and principal 
naval ports. The ' Palace of Wireless Telegraphy” is to be the 
permanent post for these communications. In time of war the 
Paris headquarters’ staff could thus send orders out. direct all along 
the frontiers, Still, the correspondent adds, it must be remembered 
that according to most authorities, no certain means have yet been 
found of ensuring wireless messages avainst interference by a 
hostile force. 

During the recent naval manceuvres the 7/ d. Porguerollrs, off 
Toulon, was used for a wireless telegraph station. The island was 
used for the same purpose in the early days of wireless telegraphy, 
but. was abandoned. It has just been proved that direct. communi- 
cation can be kept up with the Eiffel Tower in Paris, and M. 
Thorson, the Minister of Marine, has ordered a permanent station 
to be made on the island. 


A new wireless station has been erected at Cullercoats, near 
Tynemouth, by the De Forest Wireless Telegraph Syndicate, Ltd., 
of Princes Street, B.C. 

The Italian Journal of Public Works states that experiments are 
being conducted in the Italian Navy with a view to the dispatch and 
reception of wireless messages simultaneously. Up to the present 


it has only been possible to conduct these operations at separate 
intervals. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Alzeria.—Tbe Post and Telegraph authorities have just 
invited tenders for the supply of 5,100 metres of telephone cable. 


Dublin.— September 8th. Arc lamps and arc lamp 
pillars for the Corporation. See “ Official Notices " August 24tb. 


Dublin.—September 8th. 500 А.С. meters, single and 


three-phase, for the Lighting Committee. See ‘ Official Notices“ 
to-day. 


Edinburgh.—September 12th. Electrical wiring and 
fittings for the Police Fire Station, at Stockbridge. See '' Official 
Notices“ August 17th. 


Germany,—Tenders are about to be invited by the 
municipal authorities of Fulda, for the establishment of a central 
electric lighting station in the town. 


Handsworth.—September 15th. Electric wiring for 
the Coapeil's new schools. See“ Official Notices” August 10th. 


Johannesburg.—October 15th. Tenders are required 
by the T.C. for, single-phase alternating current motors with 
accessories. See “ Official Notices ” to-day. 


Manchester.—September 6th. The Electricity Com- 
mittce is prepared to receive tenders for the supply of (а) three 
1,250-K W. rotary convertors; %) high and low-tension cables; 
also for the supply and erection of н.т. switchboards at their sub- 
station at Gorton. Specifications and forms of tender from Mr. 
F. E. Huvhes, Secretary, Electricity Department, Town Hall, Man- 
chester. Sealed tenders, enclosed in the official envelope, and 
addressed to the Chairman of the Electricity Committee, Town 
Hall. 


Margate.—September 3rd. The Council invites tenders 
for an E.L. installation at the Wingham Pumping Station. See 
„Official Notices“ August 24th. 


Oxford.— September 17th. The Corporation invites 
tenders for the reconstruction, extension, and electrical equipment 
of the existing horse tramways, and the leasing thereof. Proporals 
based upon the overhead system of electric tramways will not be 
considered. The conditions of tender may be obtained from the 
town clerk on deposit of Bank of England notes to value of £100. 
Tenders to the Town Clerk, endorsed. Tender for Tramways,’ 
delivered at Town Hall, Oxford. 


Rathmines (Co. Dublin).— September 12th. The 
U.D.C. wants tenders for electricity supply mains, house fuse boxes, 
house meters, extension of switchboard, extension of accumulators, 
and battery booster. бее“ Official Notices“ August 24th. 


Rome. — Thie Mayor bas published a notification that 
tenders are required for the construction and working of 55 km. 
of new tramway lines. Offers must be sent in before October 15th 
next. 


St. Pancras.— September th. One 2, 000-K Ww. steam 
turbo-yenerator, switchboard, condensing plant, &c.; two 500-K w. 
three-phase motors coupled to continuous -current generators, 
switchboards, &c., for the Borough Council. See “ Official Notices 
August 17th. 


Stoke-upon-Trent.—September 5th. Electric wiring 


of workhouse premises. See Official Notices" August 17th. 


Wigan.— September 5th. The Electric Light and 
Tramways Committee is prepared to receive tenders for the 
supply of:--Cables; timber; overhead line material; electrical 
accessories; carbons; meters; glass: engine room stores; paint, 
varnish, &c.; tramcar accessories; ironmongery ; motors. Specifi- 
cations and forins of tender may be obtained on application to the 
Engineer and Manager. Endorsed tenders to the Town Clerk, 
King Street West, Wigan. 


Aurich,—September 30th. Tenders will be opened on 
September 30th at the“ Stadtischer Bauvorstand II." for the supply 
and erection of turbines and electric machinery at the municipal 
generating station at Zurich. босам of Trade Juurnal. 


CLOSED. 


Barking.—The U.D.C. has accepted the tender of the 
British Electric Equipment Co., instead of that of Dick, Kerr and 
Co., recommended by the committee, for the overhead equipment 
of the tramw avs in East Street and Longbridge Road from ipple 
Road to Fanshawe Avenue, at £279 10s. 2d: 
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Bolton.—The Corporation has placed orders with the 
British Thomson-Houston Co., of Rugby, for 10 roof-covered single- 
truck cars, with standard B.T.-H. double-motor equipments, Brush 
ear bodies and Brill trucks. 


Bradford.—The contract for the electric light installation 
and fittings at the Church Institute, Bradford, has been placed with 
the Bradford Electrical Engineering Co. 


Handsworth.—The U.D.C. has awarded the contract 
for supplying and laying cables to Messrs. Johnson & Phillips, Ltd., 
of Charlton, Kent. 


Melbourne.—An order has been placed with Messrs. 
Veritys, Ltd., for 64 of their Aston-Worsley are lamps for public 
lighting. 


San Paulo.—Ten trucks have been ordered for the San 
Paulo Tramways from the Brush Electrical Engineering Co., Ltd. 


Shanghai.—The Brush Electrical Engineering Co., Ltd., 
bas received an order for 100 car |bodies and trucks for the 
Shanghai Tramways. 


Stratford,—The Stratford Electric Supply Co. has placed 
an order with Messrs. Johnson & Phillips, Ltd., Charlton, for the 
complete installation, including gas producers and engines, dynamos, 
battery, switchboard, and vulcanised bitumen cables. 


REVIEWS. 


Experimental Electro-chemistry. By N. Moxrok HOPKINS, 
Ph.D. London: Archibald Constable & Co. 1905. 
Price 12s. net. 


As this volume is stated by the author to be intended for 
use by students in lecture room and laboratory, it would 
perhaps be unfair to insist that what strikes the reader most 
forcibly on reading it, namely, its curious incompleteness in 
many parts, quite unfits it to be a work of reference for the 
ordinary reader or the chemical engineer. The author 
further states that the book may be read as history by the 
student, presenting theory and practice together. We fear 
that it was through the attempt to apply consistently these 
principles that arose most of the faults of style and treat- 
ment, the inconsequence, the scrappiness, and the incidental 
way in which important points of theory are introduced, as 
if by the merest chance, into the middle of descriptions of 
experimental work, and rice ve si, that one must regretfully 
refer to here. The result is а certain general looseness and 
superficiality, particularly in the theoretical sections, and 
these are grave faults in a work intended for students. 
Nevertheless, the book is easy and pleasant reading, especi- 
ally in the descriptive portions, and great pains have been 
taken to make these attractive and convincing. 

After a slight introductory Chapter I, chiefly of an 
historical character, Prof. Hopkins devotes two chapters to 
the dissociation theory, which he accepts as a workiug 
hypothesis in the orthodox form. А few of the links in the 
usual chain of evidence are explained ; but these are too in- 
complete to satisfy the critical student. It is a pity that 
some of the chief objections to the original theory are not 
atated ; such omissions are bound to encourage dogmatism. 
Moreover, the impression conveyed that the theory (in the 
old form) is now universally accepted is an entirely 
erroneous one, for every physico-chemist of repute now 
aceepts some association ” or “ hydrolytic ° modification of 
Arrhenius's hypothesis. The author on p. 35 attributes the 
heat evolved when water freezes to the purely descriptive 
term “latent heat," implying that this ery/vins that phe- 
nomenon, à piece of scientific scholasticism only too common 
nowadays, that should not be allowed to pass unnoticed. The 
purpose of Chapters IV and V, on * Electrolytic Induction,” 
is mainly to prove the existence of free ions in electrolytes not 
conveying currents, by means of the author's elaborated form 
of Ostwald’s classic experiment on the effect of static induction 
on liquids. But no opponent of the ionic hypothesis would 


accept these experiments as rigidly conclusive, seeing that- 


they depend for their effect on the action of a transient 
current. The author on р. 56 seems to claim priority for the 
idea of inducing a current in a coil of electrolyte—a result 
that is surely a piece of universal common knowledge; it 
would be surprising if it were not. The elaborate and 
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ingenious apparatus by which Prof. Hopkins proves experi- 
mentally that “ an electrolyte conducts the electric current ав 
quickly as a non-inductive conductor of the first class of the 
same resistance is here described for the first time: here 
again, however, we are not convinced by the reasoning which 
deduces from the above experimental fact the existence of 
free ions in electrolytes. The sub-heading of Chapter V, 
* Experiments with a High-speed Special Chronograph 
Capable of Dividing a Second into a Million Parts,” would 
be more in place on the poster of a halfpenny evening paper 
than in a serious scientific work. On p. 93, in Chapter IV, 
that on Faraday's Law, another curious claim of priority 
occurs: Although glass is always stated to be the best 
electric insulator known, it occurred to the writer that its 
constituents could carry the electric current if the ions 
were only freeto migrate. In other words, glass was regarded 
by the writer as being a solid electrolyte." Chapter VII 
deals with the energy required in electrolysis, апа the 
electrolysis of a fused chloride is taken as an illustrative 
example of the application of the energy equation. Then, 
on p. 107, the author suggests taking the case of a non- 
igneous electrolyte, and calculating the minimum voltage 
required, but he soon gets led away into side issues, and 
nothing further is heard of minimum voltages. This 
instance is quoted merely as an example of the episodical way 
in which this book is written, utterly regardless of sequence. 
form, or coherence. 

Another flagrant example occurs in Chapter VIII, where 
some half dozen important physical conditions are dis- 
cussed one aíter the other, and each one dismissed after 
most imperfect treatment, because the author has allowed 
some chance idea to lead him off at a tangent. 

The remaining chapters deal with the various well- 
known industrial applications of electro-chemistry, including 
primary and secondary batteries, and this half, although 
incomplete even so far as it goes, is yet the most satis- 
factory portion of the book ; want of space prevents us from 
criticising it all in detail. 

We need not discuss here the mere literary style of Prof. 
Hopkins's book—the far too frequent use of the word 
* beautiful," and other qualifying expresssions, the bad 
paragraphiug. which appears. sometimes, to have been left 
to the discretion of the compositor—for, perhaps. tastes 
differ on these points, but we certainly think that such harmfully 
inexact and loose phrases ав ozone consists of three atoms 
of oxygen " (p. 139), that about latent heat quoted above, 
and numerous others scattered throughout the book, should be 
severely revised in future editions. An engincering student 
fed on slovenly writing is bound in time to develop loose 
thinking and slovenly working, and it is for this reason, if 
for no other, that we have thought it desirable to point out 
80 prominently the blemishes which detract very seriously 
from the value of a readable and well got-up volume, which 
otherwise can be recommended as a useful addition to the 
very small number of English works on applied electro- 
chemistry at present available for the use of the student and 
worker. | 

Perhaps, after all, the faults are more than atoned for by 
the descriptions that are given of the experiments which 
illustrate the text, many of which are really strikingly 
brilliant from an educational point of view. But is there, 
we wonder, a college laboratory in England that can in any 
way compare with the splendid equipment of apparatus at 
the disposal of those fortunate cnough to work in the 
chemical department of the George Washington University + 


зу D. Mazzorro. 
Whittaker and 


Wireless. Telegraphy and Telephony. 
Translated by S. R. Botroxe. London: 
Co. 1906. Price 6s. net. * 


This is a very comprehensive work in which apparently 
an attempt has been made to collect together information 
in a small space on everything which has been published on 
wireless telegraphy. Doth good and bad information is 
included, up-to-date and out-of-date apparatus and systems. 
The work is, on the whole, well put together, but exhibits 
no originality or novelty, and is typical of the numerous 
essays of a semi-popular nature which have recently been 
produced, and which may be said to be interesting to man 
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but valuable to none. The author draws largely upon the 
published works and papers of others for his diagrams and 
illustrations, and adopts their methods of explaining the 
theory of the propagation of waves, but without any acknow- 
ledgment. Imitation, however, is flattery, and, therefore, 
acknowledgment is, perhaps, deemed superfluous. 
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FORTHCOMING EVENTS. 


Saturday, September Rth.—At 7.30 p.m. Birmingham and District Electric 
Club. Opening meeting of the session, Election of members, ќе. 


September 12th, 13th and l4th.—Institution of Mining Engineers. Annual 
general meeting at Grand Hotel, Hanley, at 11 a.m. (12th). Papers 
for discussion :—** Commercial Possibilities of Electric Winding for 


Main Shafts and Auxiliary Work," by Mr. W. C. Mountain ; “ Elec- 
trically-driven Air Compressors combined with the working of 
InzersolbSerzeant Heading Machines," by Mr. A. Thompson; 
„Practical Problems of Machine Mining," bv Mr. S. Mavor. At 
4.15 p.m.-— Visit to Messrs. Cowlishaw, Walker & Co.s works. 
Compressed air and electrically-driven bar coal-eutting machines 
will be shown in operation. Thursday (lithi).—Visit to the Sneyd 
Collieries at Burslem to inspect multiphase electrical plant, &c.; 
also Florence Colliery, Longton, to view surface arrangements and 
plants, electrical machinery, &c. Various other visits to works, &c., 
are on the programme. 


NOTES. 


Thomson-Houston Athletic Club Sports.—One of 
the most successful sports meetings held this season in the Mid- 
lands was that promoted at Rugby on Saturday, 17th inst., by the 
employés of the British Thomson-Houston Co., Ltd. The day, 
though not all sunshine, was, nevertheless, fine, and the sports 
ground was well filled by a large crowd of spectators. The position 
which this meeting holds in Midland athletic circles, may be 
judged from the fact that many of the most prominent officials of 
the M.C.A.A.A. assisted, including Mr. H. A. Butler, president of 
the Association ; and Dr. Badger, Mr. E. B. Holmes, and Mr. A. E. 
Machin, vice-presidents. In consideration of the record number 
of entries received, among which were entries from no fewer than 
20 champions and ex-champions, there were hopes of some splendid 
performances being witnessed, and in this respect no one was dis- 
appointed. Thanks also to the energy and ability of a capable 
committee, arrangementa in general were almost perfect, and the 
various events were run off strictly to time, notwithstanding the 
huge number of starters in some of the races. From the list of 
results of the various events, we note that. A Russell, the captain of 
the Thomson-Houston Harriers, has again won the One Mile 
Steeplechase Championship of the Midlands. We also note that 
out of nine open events, members of the Thomson-Houston A.C. 
have secured six places, viz., two firsts, three seconds, and one 
third. The prizes were presented after the sports by Mrs. Conover, 
wife of the managing engineer of the B.T.-H. Co., Ltd. 


Electric Motors and Fire-Damp in Mines.—The 
increasing application of electricity in coal mines renders it of great 
importance to ascertain what kind of protection against fire damp 
is possible and appropriate in regard to electric motors used in the 
pits. Experiments in this direction were made in 1903 by the 
Westphalian Mine Corporation Fund at the testing department 
established at the Consolidation Colliery, and these resulted in the 
obtaining by the firms interested of a basis for the construction of 
motors and apparatus secure from the dangers of fire damp. The 
Siemens-Schuckert Works Co. and the General Electricity Co. 
then each made a motor of from 25 н.р. to 30 H. P., having the form 
of protection suggested by the experiments. These metors have 
been subjected to all possible tests in the presence of fire damp, in 
the experimental department, and uuder all possible conditions, 
and also to trials in the presence of coal dust capable of being 
easily fired. A report prepared by the managers of the Mine Cor- 
poration Fund states that the form of protection which was chosen 
has completely answered the purpose in view, and it has therefore 
been possible to bring the tests provisionally to a close. 


Contact Resistance of Carbon and Carbon-Metal 
Brushes.—Prof. Arnold, who was amongst the first investigators 
of the carbon brush resistance problem, has recently carried out 
further experiments on the subject, and a résumé of these is given 
іп а recent number of Der Elektrotechniker. In order to avoid 
mechanical disturbance, slip rings were used in place of com- 
mutators. The contact resistances were measured by means of an 
ammeter and a delicate high resistance voltmeter. In some experi- 
ments the current was led in and out at two brushes rubbing on the 
same slip ring, but in others the positive and negative brushes were 
on separate rings, and differences in contact resistance were noticed 
in the two cases. Puzzling variations occurred in some of 
the first readings, but these were traced to vibration of the brushes 
and of the machine. Oscillographic records of the voltage drop 
at the brush contact showed that by varying the natural period of 
the brush (by sliding in or ont) an adjustable weight fixed to thé 
brush holder a species of resonance could be set up accompanied by 
considerable sparking. This trouble was avoided by inserting 


pieces of rubber under the springs of the brush holders. Amongst 
the brushes tested were the following :— | 

1. Endrwweit Copper Carbon Brush.—In this brush the carbon is 
interleaved with numerous thin sheets of pure copper which increase 
the conductivity longitudinally to about five times its value 
laterally. The voltage drop at the contact at normal current 
densities is comparatively low—being about ‘6 volt for the + and 
— brushes together. The slip ring, which was run at about 
1,050 ft. per minute, showed a light brown colouring after an 
extended test. The voltage drop when the current flowed from 
ring to brush was greater than with the reversed direction of flow. 

2. Endruweit Metal Brush.—This consists of electrolytically 
deposited metal leaves separated by а carbonaceous material 
intended to reduce the wear of the commutator. Аба constant 
pressure of about 3 1b. per eq. in., the combined voltage drop at the 
+ and — brushes amounted to about 5 volt. In this case the drop 
was greater when the current flowed from brash to ring than for 
the reversed direction. 

3. Ringsdorf. Type R III.—By the introduction of copper or 
brass strips in these brushes, the conductivity longitudinally is 
made about 12 times as great as that laterally. The combined vol- 
tage drop does not exceed 4 volt. The drop is greatest when the 
current flows from brush to ring. 

4. Morganite Brush. Grade I.—This is a very soft brush intended 
for a current density not exceeding 50 amperes per sq. in. The 
combined (+ and —) voltage drop was 1 volt. Grade II of the 
same make is suitable for 100 amperes per aq. in., and the maximum 
combined voltage drop was 1:13 volts. Both grades give the slip 
ring a deep carbon coating. 

5. Bronze-carbon, made by the “ Svenska Dynamoborstfabriken,” 
of Stockholm. These consist of a mixture of carbon and bronze. 
Voltage drop, `4 volt. 

6. Le Carbone Carbon Brushes, Grade X.—With these the drop 
reaches a maximum of 9 volt, and is greatest for the direction 
brush to ring. In all these tests reliable results could only be 
obtained after a long continued run, and it would seem that the 
temperature and humidity of the atmosphere affect the result con- 
siderably. The experiments are to be continued with a view to 
determining the electro-chemical and physical alterations which 
take place under the brush. 


A Belgian Electrical Institution.—The United 
States Consul at Brussels, in a recent report, states that in October 
next there will be placed at the disposal of Belgians the Laboratory 
Museum of Electricity, of Brussels. This establishment was built and 
equipped and will be offered to the public by Robert Goldschmidt, 
of Brussels. The object of this philanthropic work is the develop- 
ment and extension of the use and application of electricity in 
Belgium by practical experimental instruction. The institution 
will contain all kinds of electrical models and appliances, which 
may be freely handled for study and experiment. Models and 
apparatus will be conveniently placed at the disposal of the public 
upon separate tables, and may be connected with the electric 
supply at will. For example, reduced models of every part of an 
electric tramway system, various dynamos, &c., are to be found in 
the museum. Mr. Goldschmidt hopes to extend the knowledge of 
the great possibilities of electricity by means of these practical 
methods. The institution is divided into four large rooms. The 
first is devoted to machines serving to produce phenomena due to 
magnetism, and to electricity and chemical reaction. This room 
will also be devoted to the demonstration of electrical laws. A 
circular gallery round the room is designated as the second hall; 
here are found machines of all sorts, lamps, bells, agricultural and 
dairy implements, conveniently exhibited, which may be worked 
by simply adjusting the electric appliances supplied to each table. 
There will also be free telegraph, wireless telegraph and telephone 
offices. The third hall is sub-divided into reading rooms, where 
the latest scientific publications will be on file. In the fourth 
hall will be found all kinds of large motors, dynamos, &c., with 
which the public are at liberty to study and experiment. There is 
no doubt that this institution, which has been planned and 
arranged with great forethought, will be of great benefit in 
affording free and practical instruction in the varied problems of 
electricity. 


Electrical Production of Steel.—4A party of the 
members of the American Institute of Mining Engineers, on the 
occasion of their recent visit to Germany, paid a visit to the works 
of the Elektrostahl Gesellschaft, at Remscheid, for the purpose of 
inspecting the plant installed for the electrical production of steel. 
This company, in which are interested the steelworks of Messrs. R. 
Lindenberg & Sons, the Berlin Handels Gesellschaft and the 
Deutsche Bank, is claimed to possess the first installation on a 
large scale. Since last March the steelworks already mentioned 
have exclusively worked up steel ingots produced by means of the 
electric smelting process based upon the Héroult patents, the 
exact method in use being said to be a combination of the open- 
hearth and electric furnaces. Only special qualities of steel and 
alloys of steel are manufactured by the plant in question, which is 
asserted to effect a reduction of 50 per cent. in the cost of pro- 
duction as compared with other existing systems. The visitors 
were received by Herr Lindenberg and Prof. Eichhoff, and were 
conducted through the works by them, in conjunction with Dr. 
Héroult and Dr. Rathenau, of Berlin. 


The General Electric Sports,—On the 25th inst., in 
rather unsettled weather, the company's tenth annual sports were 
held at Belle Vue, Manchester, before a very large attendance. 
One of the new features introduced, on this occasion was a fire 
brigade competition, alsd в 60 yards flat handienp confined to 
employés with ten years’ service, for which а large number coom- 
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peted. The prizes were both numerous and valuable, and amongst 
them it could be seen that the lady competitors had not been for- 
gotten. During the sports the Salford Police Band discoursed 
charming music, and with an occasional outburst of sunshine the 
function was one of keen enjoyment. Mrs. Bevis, who had come up 
from London, distributed the prizes, and congratulated each of the 
winners. These sports are confined to the G.E.C. employés, who 
are able, by giving a good programme, to command large entries as 
well as a numerous following. 


The “Annalen der Physik.“ —As a contemporary 
account and record of philosophical research in physics, the 
Annalen der Physik, under the editorship of such savants as Gren, 
Jilbert, Poggendorff, Wiedemann, and Drude has maintained 
throughout its history an honourable place in the scientific litera- 
ture of the world ; and nowhere has it been more appreciated than 
in this country. The untimely death of Paul Drude, on July 5th 
of this year, at the age of 43, casts a shadow across its pages. The 
character of the matter with which the periodical is concerned, the 
restriction to the hard facts of philosophy, and the suddenness of 
the loss, render the short obituary notice by Max Planck of the 
life of Paul Drude, as givenin No. 9, Band 20, Heft 4, particularly 
"abend enhanced as it is by the portrait of the man. Drude 
had edited the Annalen since 1899, and it will be universally 
admitted that during this significant period he carried out his task 
with success and with distinction. 

By looking through the volumes published within the last 12 
months it ia possible to obtain some idea of the general direction 
that work in physics in Germany is taking. Overburdened though 
the contributions are with history and with words, there is pro- 
bably no better way of forming an opinion as to the lines of 
progress than by glancing over these pages. In Germany, as 


too much time to publicity and too little time to 


research, and we are struck with the comparative dearth of 


accounts of experiments that could be fitly described as original. 
Reference may, however, be made to & paper by Jensen and 
Sieveking (No. 14, p. 695-724, 1905) on the use of microphone 
contacts for telegraph relays and for detecting weak currents. It 
is a review of a well-known set of phenomena, but it may be useful 
to those who are working in this field of research. In No. 2 
(pp. 249-288, 1906) there is an extended account of a determination 
of the electro-chemical equivalent of silver, by G. van Dijk, who 
obtains the figure 0'011180, which is compared with similar 
determinations by other experimenters. A contribution which 
seems to break new ground is that of W. Frenkle (No. 4, pp. 
692-714, 1906) who studies the magnetic properties of iron filings 
and reduced iron, when mixed with various proportions of non- 
magnetic substances. Another good piece of work is the investiga- 
tion by F. Fischer (No. 8, pp. 503-526, 1906) of the change of 
resistance of palladium in proportion to the amount of hydrogen 
occluded. He shows that palladium when saturated occludes about 
1,000 parts by volume of hydrogen, and he traces the resist- 
ance changes as the process goes on, the maximum resistance being 
about 1°69 times the normal resistance. The equation of change 
is given corresponding to occlusions from about 30 to 950 parte 
by volume of hydrogen, and corresponding coefficients are 
calculated to represent the changes that take place simul 
taneously in the dimensions (length) of the palladium wire. 
A simple experiment for the display of lines of discharge of elec- 
tricity between electrodes is described by W. Holtz in the same 
volume (pp. 591-2). Gold leaf is broken up in 95 per cent. of 
alcohol until it is reduced to dust; the mixture is then poured 
over a glass plate and allowed to dry. It is said that 70 volts is 
sufficient to exhibit the lines. In No.9 (pp. 677-722, 1906) there 
is an important paper by Erich Marx on the determination of the 
velocity of Röntgen rays. He confirms that the velocity is the 
same as that of light, and he describes apparatus which he con- 
siders is applicable generally to the measurement of rays having 
their origin in periodic movement. 


Cost of Carbide of Calcium.—Taking the cost of 
electrical energy at £2 per kilowatt-year, and estimating the out- 
put of carbide obtainable by its agency at 2:1 metric tons, M. Ph.-A. 
Guye, of Geneva, estimates the cost of production of calcium carbide 
as follows :— 


Shillings per ton. 

Lime, 1 ton eus es м er 12 
Coke, 700 kg. ... ЗР 985 ons з 14 
Electrical energy, 0°47 Kw.-year ... ida 19 
Electrodes, 20 Kg. or ТА Pus 5:6 
Wages ... “as jet ge e 85 30°5 
General expenses  ... m oe ке 17:6 
Depreciation at 6 per cent. m КУ 8-6 
Interest at 5 per cent. is SES 

Total 107:3 


This shows а marked advance on 1896, when the cost was nearly 
£16 per ton.—L' Industrie Electrique. 


Educational Notes.— BATTERSEA POLYTECHNIC. — 
Evening classes in all electrical and mechanical engineering 
subjects begin oh Monday, September 24th next. 

HackNzY TecHNICAL IxsSTrTUTE.— The evening classes com- 
mence on September 24th next. Prospectuses can be obtained 
from the secretary. | 

For further particulars relating to these Institutes see our adver- 
tisement to-day. 

Hast NDON CoLLEGE.—We have received a сору of 
the East London College calendar for the Session 1906-7, 


in this country, there is evidence that physicists are giving 


and notice that the Arts course for the London B.A. degree 
has been much extended, and very full courses (day and 
evening), under recognised teachers are arranged for the B.A., 
B.Sc., and B.Sc. (Engineering) degrees. The staff has been 
etrengthened by the addition of Mr. G. S. Le Beau (Oxford Junior 
and Senior Mathematical Scholar), and by the appointment of Dr. 
C. H. Lees, F.R.S, as Professor of Paysics. The engineering 
department of the College has been enlarged at the expease of the 
Drapers' Company, who have made a further grant of £5,000 for 
this purpose. 


Lightning Effects on Underground Mains.—The fol- 
lowing letter came to hand too late for insertion in our “ Corres- 
pondence" columns, from Mr. Arthur H. Shaw, chief electrical 


. engineer to the Ilford Urban District Council :— 


"The following occurrence, being very unusual, if not unpre- 
cedented, may be of interest to some of your readers. 

“ During the morning of Friday, the 17th inst., a heavy thunder- 
storm passed over Ilford, and two houses adjoining each other were 
struck by lightning. Both the houses were wired for electric light, 
and the lightning in addition to going to earth through the water 
pipes, and fusing the taps, &c., strack the electric light fittings, 
fusing and tearing down the fittings. 

" At the same time a serious fault developed on the mains, and it 
was found later that the insulation of the mains in the neighbour- 
hood of the houses in question had failed in several places, certain 
house service boxes being burnt out, and a considerable length of 
distributor being entirely destroyed. At the same time the insula- 
tion of the mains at a point some 1,200 yds. distant from the houses 
failed, and fittings in a shop 900 yds. distant, and at a station 
1,000 yds. distant from the houses, were fused and cut down. None 
of these fittings were switched on at the time, and the main fuses 
were only destroyed in one case. 

“The system of mains is three-wire with neutral earthed at the 
Station, the cables being lead-covered and laid solid. 

As this is the first time I have heard of an underground system 
of mains being interfered with by lightning, I should be glad to 
know if any of your readers have experienced a similar occurrence." 

The circumstances appear to be unique. It would be interesting 
to know whether any effects were observed on the neutral wire at 
the generating station, whether the mains near the houses in 
question were concentric, and, if not, which were the mains that 
were damaged. 


The Calculation of Starting Apparatus for Single- 
Phase Induction Motors.— This article, which was published in 
our last issue, was written by Mr. N. Pensabene-Percz, whose name 
was omitted through a misapprehension of his wishes. 


British Motor-Boat Club.—The British Motor-Boat 
Club's tbree-day regatta will be held at Burnham-on-Crouch on 
September 13th, 14th and 15th. The programme is as follows: 
On September 13th the А. J. Wilson Perpetual Challenge Trophy ” 
will be raced for by the fast-racing boats. The A. J. Wilson 
challenge cups for boats exceeding 25 and not exceeding 35 ft. 
overall, and for boats not exceeding 25 ft. overall, will alse be 
raced for, аз well as a race for cruisers for a cup presented by Mr. 
Oswald B. Colls. On the 14th, the race for the Motoring Illustrated 
Challenge Cup," for boats exceeding 250 rating, will be held, and 
two other races, and on the 15th the Flying Mile will be held, two 
handicaps preceding this. Entries for these races will close at 
noon on September 6th. 


An Electro-Magnetic Cannon.—A correspondent 
writes that Prof. Christani Birkeland has worked out some interest- 
ing figures in regard to an electro-magnetic cannon, from which 
we learn that a projectile weighing 2 tons would be given an initial 
velocity of 300 metres per second when placed in a tube 27 metres 
in length and propelled by an electro-magnetic force generated by 
1,620,000 kw., the projectile acting as the core of asolenoid. At 
the present time there are few stations having machinery of more 
than 30,000 Kw., so that there will be some difficulty in practically 
experimenting with the theory set forth. i 


Spanish Electrical Tariffs —The United States Consul 
at Barcelona in a recent report states that the new Spanish tariff 
will have the effect of almost shutting out of Spain foreign elec- 
trical machinery and apparatus, the duty being raised to 1 peseta 
(934.) per kilogramme. This will affect Germany, France, Switzer- 
land, England and the United States. The electrical industry has 
been steadily growing in Spain, particularly in Barcelona, during 
recent years, and the new tariff is designed solely for the protection 
of home industries. 


Institution Notes.—Tramways AND Licut RAIL- 
ways ASSOCIATION.— The Official Circular of the Association for 
August contains an up-to-date list of the 418 members, past and 
present, together with the memorandum and articles of association, 
and а copy of the B. of T. licence to omit the word limited“ 
from the title. We note that 184 members joined in 1900, when the 
Association came into being, 50 in 1901, 71 in 1902, 25 in 1903, 32 
in 1904, and 32 in 1905. Deliberations on the subject of the sug- 
gested amalgamation of the three tramway associations will take 
place during the meeting of the Municipal Tramways Association 
on September 19th, 20th and 21st next, at Leeds. 


Appointment Vacant. — An electrician-in-charge is 
required for Shoreditch at 38s. per week. See our advertisement 


pages to-day. 
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The Italian Electro-technical Association.—The 
general meeting of this society will be held on September 30th at 
Milan; a programme is being arranged to visit numerous factories 
in the neighbourhood and the hydro- electrical installations which 
have been recently constructed. 

The Journal of the Association for January to April, 1966, con- 
tains communications on the circle diagram of polyphase machines 
employed as motors and as generators; the results of micro-tele- 
phonic transformations; considerations as to the application of 
electric traction on the ines of Valico, by Engineer Lanino; on 
the present position of wireless telegraphy ; and on mercury 
vapour lamps. Amongst the records of tbe proceed ings is a note 
that the Association has elected Lord Kelvin an bonorary foreign 
member, and his name appears in this capacity on the first page of 
the Journal, 


OUR PERSONAL COLUMN. 


The Kditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELROTBIOAL REVIEW posted as to their movements. 


Central Station Engineers.—Mr. LAWRENCE Birks, 
managing engineer to the Electric Construction Co. at Christ- 
church, has been selected out of 51 applicants to fill the post of 
Government engineer-in-charge at Rotorua, N.Z., at a salary of 
4800 per annum, in succession to Мт. R. C. White, who died not 
long ago. 

On Friday last Mr. J. A. BnoMrky, sub-station attendant with 
the Wakefield and District Light Railway Co., was presented by 
the engineering staff with a massive silver matchbox on his 
leaving to take up a similar position with the Leeds Corporation. 

Mr. J. J. CUNLIFFE was presented with a fumed oak timepiece by 
the staff and workmen of the Partick Electricity Department, on 
27th inst., on his leaving to fill the post of engineer-in-cbarge at 
Preston. 

On Monday last Mr. B. Sankey, chief assistant at Manstield 
Corporation Electricity Works, who has been appointed borough 
electrical engineer at Whitehaven, was the recipient of a smoking 
cabinet from the members of the staff, and a gold-mounted umbrella, 
suitably engraved, from the other works employés. Mrs. Sankey 
was also presented with a volume of “Tennyson,” by the staff. Mr. 
Sankey takes up his official duties at Whitehaven on September 3rd. 


General.—At a recent meeting of the Electrical Asso- 
ciation of Victoria (Australia), Mr. W. Sykes was appointed 
secretary in place of Mr. Clement Newton, resigned. 

The Brighton staff of the National Telephone Co. have presented 
a brass curb and fittings, a Gladstone bag anda chair to Mr. FREDERICK 
JAMES FROsr, traffic manager, on his marriage to Miss May Ratcliffe 
Young, of Hove. 

Mr. Н. J. MaACLURE, contract manager at Brighton forthe National 
Telephone Co., who is leaving to take up a similar position at Bir- 
mingham, was, on August 22nd, presented by the Brighton staff 
with a case of silver fish knives and forks and spoons. 

In our last issue we stated that Mr. T. H. Saur had received an 
appointment at l'ulbam ; this was an error, the appointment being 
with the Urban District Council of Acton, to which Mr. J. Martin 
Blair is the electrical engineer. 

Owing to pressure of private business, Mr. C. S. NORTHCOTE, 
M.I.E.E., director of Veritys, Ltd., has taken an office at No. 22, 
Queen Anne's Chambers, Broadway, Westminster (telephone No. 
807 Westminster), wlicre he will be pleased to receive correspon- 
dence from members of the electrical profession. 


NEW COMPANIES REGISTERED. 


East Africa and Uganda Corporation, Ltd, (89,933).—This 
company was registered on August 22nd, with a capital of £100,175 in 100,000 
shares of £1 each and 3,500 shares of 1s. each, to promote and conduct com- 
panies for carrying on in Uganda, British East Africa and elsewhere, banks, 
railways, canals, docks, waterworks. gasworks, telegraphs, telephones, electric 
light and power works, mining operations and financial, industrial and 
exploration undertakings, to acquire and turn to account land in Uganda or 
elsewhere, and to acquire upon the terms of an agreement with the East 
African Exploitation Syndicate the benefit of the negotiations carried on hy the 
said syndicate for the formation of a bank, the construction of certain railways, 
the production and distribution of electric power, the exploitation of forests 
and cultivation of rubber, cotton and fibre bark, and the establishment of 
hotels, stores, trading stations, stock and other farms, creameries, bacon- 
curing and cold storage factories, &c. The first subscribers (each with one 
share) are: — Sir Frederick W. R. Fryer, 23, Elvastcn Place, S. W., Indian Civil 
Service (retired); W. P. J. Fawcus, 2, Queen Anne's Place, S. W., civil 
engineer; R. P. Sellen, 4, Queen Victoria Street, E.C., electrical engineer; 
К. C. Аһу, Alexandria, merchant; C. 8. Cox, 27, Leadenhall Street, E. C., 
merchant: E. бейне, The Grange, Upper Halliford, Middlesex, director; Sir 
Evnest Cable, 27, Leadenhall Street, E.C., merchant ; Lord Hindlip, Hindlip 
Hall, Worcester. No initial public issue. The number of directors is not to he 
less than two or more than ten; the first are К, C. Abdy, Sir Ernest Cable, 
C. S. Cox, Sir Frederick W. R. Fryer, R. P. Sellon, W. P. J. Fawcus, E. Gedge 
and Lord Hindlip; qualitieation (except first directors, who require none), 4500; 
rcmnupreraticn, ENO each per annum (chanmen 4150 extin) and 10 per cent. of 


The profits avaiinble for distributicn siter 6 per cent, dividend has been paid cn 
the ordinary shares. 
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Britannia Mills (Long Eaton), Ltd. (89, 909).— This company 


was registered on August 20th, with a capital of £85,000 in £10 shares, toacquire 
land for the erection of a lace factory, to sublet the same to lace manufacturers 
or others, to provide power, light and heat for use of tenants, to adopt an agree- 
ment with Drake & Gorham, Ltd., and to carry onthe business of manufacturers 
of and dealers in lace curtains and nets, manufacturers, finishers and dressers 
of, agents forand dealers in lace, bleachers, dyers, yarn merchants, silk manu- 
facturers, dc. The first subscribers (each with one share) are :—S. A. Wallis, 
West Villa, Long Eaton, lace manufacturer; Mrs. M. A. Wallis, West Villa, 
Long Eaton; E. Wallis, Inglehurst, Long Eaton, lace manufacturer; Mrs. 
E. M. Wallis, Inglehurst, Long Eaton; F. W. K. Wallis, Trent Lea, Long 
Eaton, lace manufacturer: Mrs. A. L. Wallis, Trent Lea, Long Eaton, lace 
manufacturer ; and W. Smith, 25, Alexandra Road, Southport, cotton manu- 
facturer. No initial publie issue. The number of directors is not to be less 
than two or more than five; the first are E. Wallis, F. W. K. Wallis, 8. A. 
Wallis (chairman), and W. Smith (“original directors“); qualification, £100; 
remuneration as fixed by the company. Registered office, Britannia Mills, 
Bennett Street, Long Eaton, Derby. 


Westinghouse Metal Filament Lamp Co., Ltd. (89,948).— 
This company was registered on August 23rd, with a capital of £10,000 in £1 
shares, to adopt an agreement between Felix Kuschenitz of the first part, 
G. Westinghouse of the second part, and this company of the third part, and to 
carry on the business of manufacturers of and dealers in electric lamps and 
other apparatus, electricians, engineers, makers and suppliers of and dealers 
in electricity, clectrie power and light, Ke. The first subscribers (each with 
one share) are: N. Carlton, 2, Norfolk Street, Strand, W. C., engineer; А. E. 
Scanes, 2, Norfolk Street, Strand, W.C., director; J. H. Lukach, 2, Norfolk 
Street, Btrand, W.C., director; R. Belfield, 2, Norfolk Street, Strand, W.C., 
engineer; A. 8. Cachemaile, 2, Norfolk Street, Strand, W.C., clerk; L. W. 
Jenkins, 2, Norfolk Street, Strand, W.C., ber retary and another. No initial 
public issue; the numberof directors is not to be less than two or more than 
seven; the first are G. Westinghouse, J. H. Lukach, G. Leve, Felix Kuschenitz 
and К. Belfield; remuneration us fixed by the company. Registered office, 
Westinghouse Building, Norfolk Street, Strand, W.C. 


Westinghouse-Cooper, Hewitt Co., Ltd. (89,947).—This 
company was registered on Aucust 23rd, with a capital of £10,000 in £1 shares, 
toenter into any arrangement or eontracts or take any licences for the Couper, 
Hewitt Electric Co-, of New York, in particular with regard to the Cooper, 
Hewitt, mercury vapour lamp and other apparatus, and to carry on the business 
of electricians, engineers, makers and suppliers of electricity, electric power 
and light, xc. The first subscribers (each with one share: are :—N. Carlton, 
2, Norfolk Street, Strand, W.C., engineer; A. E. Scanes, 2, Norfolk Strand, 
W.C.. direetor; J. H. Lukach, 2, Norfolk Street, Strand, W.C., director; 
R. Вене, 2, Norfolk Street, Strand, W.C., engineer; A. 8. Cachemaile, 
2, Norfolk Street. Strand, W. C., clerk; L. W. Jenkins, 2, Norfolk Street, 
Strand, W. C., secretary; and another. No initial public issue. The number of 
directors is not to be less than two or more than ten; the first are G. Westing- 
house, N. Carlton, F. E. Drake, F. Hessenberg, R. Belfield, J. Н. Lukach, 
A. E. Scanes, and Max von Recklinghausen; remuneration as fixed by the com- 
pany. Registered office, Westinghouse Building, Norfolk Street, Strand, W.C. 


R. G. E. Syndicate, Ltd. (89.925).— This company was registered 
on August 21st, with a capital of £20,000 in £100 shares, to seek and secure 
openings for the employment of capital in South America or elsewhere, and to 
own, work, control and turn to account train ways, raiiways, bridges, harbours, 
reservoirs, watercourses, waterworks, hydraulic works, wharves, &c. The first 
subscribers (cach with one share) are:—I. A. J. Smith, 69, Broadfield Road, 
Catford, clerk; C. Dassett, 9, Duncombe Hill, Forest Hill, S. E., clerk; A. W. 
Podger, 1, Forest View Road, Whipp's Cross, Leyton, clerk ; C. C. Rawlinson, 
1, Priory Gardens, Priory Road, Hornsey, clerk; A. T. Escott, 24, Durlston 
Road, Clapton, cashier; C. E. Ingall, Killarney, Sevenoaks, clerk; and F. 
Hopton, 16, Delamere Terrace, Paddington, W., clerk. No initial public issue. 
The number of directors is not to be less than two or more than six ; the sub- 
scribers are to appoint the first ; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
—Issne on Angust 20th of £1,600 6 per cent. debentures. part of series created 
July 10th, 1906, to secure £15,000, charged on the company's undertaking and 
property, present and future, inelnding uncalled capital. No trustees. Pre- 
viously issued of saine series, £7,500. 


Art Fittings, Ltd., I.ondon (73,907).—A debenture dated 
August 14th, 1906, to secure not more than £1,000, charged on the company's 
undertaking and property, present and future, including uncalled capital, 
has been registered. Holders: Drake & Gorham, Ltd., 66, Victoria Street, 
Westminster. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
—Issue on August 17th of £150 4 per cent. debentures, part of series created 
June 3rd, 1906, to secure not more than two-thirds of the subscribed paid-up 
capital, charged on the company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of same 
series, £35,600. 


Chadburn’s (Ship) Telegraph Co., Ltd. (56,574).—This com- 
pany's annual return was filed on July 10th, when the entire capital of £120,000 
in 60,000 preference and 60,000 ordinary shares of £1 each had been taken up. 
£1 per share has been called up on 50,000 preference and 50,000 ordinary, and 
£100,000 has been received. £20,000 is considered as paid on 10,000 preference 
and 10,000 ordinary. Mortgages and charges: nil. 


New General Traction Co., Ltd. (47,321).— This company's 
annual return was filed on July 20th, when the entire capital of £370,000 in 
50,000 preference and 24,000 ordinary shares of £5 васп had been taken up. £5 
per share has been called up on the preference, and £250,000 has been received. 
£120,000 is considered as paid on the ordinary. Mortgages and charges: 
£280,000. 


Electric and General Investment Co., Ltd. (31,506).—This 
company’s annual return was filed on July 25th, when the entire capital of 
£200,000 in 20,000 ordinary, 100 founders’ and 19.900 preference shares of £5 
each had been taken up. £1 per share has been called up on the ordinary and 
£5 per share on the founders’ and preference, and £120,000 has been received. 
Mortgages and charges: nil. 


A. Hirst ard Son, Ltd. (57.889).—' This company's annual 
return was filed on July 13th, when 100 preference and 3810 ordinary shares had 
been taken up out of a nominal capital of £5,000 in 100 preference and 400 
ordinary shares of £10 each. £10 per share has been called up on 100 preference 
and 10 ordinary and £1,100 has been received. 300 ordinary shares are con- 
sidered as fully paid. Mortgages and charges: 22,000. 


Bastian and Partners, Ltd. (electricity meter manufacturers, 
London) (77,601). —Issue on July 31st of £75 10 per cent. debentures, part of 
series created July Ist, 1905, to secure £4,000, charged on the company's under- 
taking and property, present and future. No trustees. Previously issued of 
saine series: £2,700, i 
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CITY NOTES. 


Southport and Lytham Tramroad Co. 


THE half-yearly general meeting of the sharcholders was held at 
the company’s ofliceg in Liverpool last week. The directors 
reported that purchases had been effected, or agreements entered 
into, for the acquisition of land required on the south side of the 
Ribble, and on the north side negotiations for the greater portion of 
the land. required had been completed. The Bill for extending the 
time for the completion of the company's undertaking had received 
the Royal Assent. Noneof the capital authorised under thecompany's 
last two Acts had yet been created or sanctioned, and there re- 
mained a total balance of £321,200 to be created or sanctioned, out 
of a total capital authorised of £373,330. The receipts by shares up 
to December 31st were £38,882 188. 6d., to which was added £782 
1s. Gd., the amount received during the past half-vear, making a 
total of £39,665 on account of shares. During the past half-year, 
£2,001) was also received by way of loans, bringing the total receipts 
to date up to £41,665. After the expenditure up to June 30th last 
had been met, there was a balance of £500 10s. 7d. Of the capital 
expenditure during the last half-year, £2,010 6s. 6d. went in money 
for the purchase of land. During the current half-year it is 
estimated that £5,000 will be further expended on capital account 
for land and works, leaving £327,165 10s. 7d. to be expended during 
subsequent half years. Mr. J. Merrett Wade has been elected a 
member of the board to fill the vacancy caused by the death of Mr. 
H. A. Wateon. ° 


Mersey Railway Co. 


THE report of this company for the half-year ended June 30th, 
states that the train mileage run during the half-year was 412,633, 
as compared with 412,215 during the corresponding six months of 
1905. The number of passengers conveyed during the half-year 
was 5,352,867, as against 4,862,378 for the corresponding period 
of 1905, exclusive of season ticket holders. The total receipts from 
all sources for the half-year amounted to £47,129, as compared with 
£43,356 for the corresponding period of 1905. Working expenses, 
exclusive of the charges for pumping, ventilation and lifts, have 
been £31,119, equal to 66°03 per cent., as against £30,779, equal to 
70°70 per cent. for the corresponding six months. These charges 
for pumping, ventilation and hydraulic lifts for the past half-year 
amounted to £3,926, equal to 8:33 per cent., as compared with 
£3,948, or at the rate of 9'07 per cent. for the corresponding period 
of 1905. The Mersey Railway Act, 1906, received the Royal Assent 
on June 22nd, 1906, and under it the period of five years fixed by 
the Mersey Railway Act, 1900, with reference to the interest on 
debenture stocks and the representation of the debenture stock- 
holders on the board, has been extended for a further period of five 
years from December 31st, 1905. The powers relatirg to tke 
running of motor-omnibuses which were asked for in the Bill were 
passed by the House of Lords, but were rejected by the House of 
Commons on the opposition of the Corporation of Birkenhead. 
In conformity with the provisions of the Act, meetings of the 
holders of the debenture stocks, 1866, 1871, 1882-3-5 and "B" 
respectively, were held on July 27th last, when the debenture 
Btockbolders appointed tbe following directors to represent their 
interests on the board :—4 per cent. debenture stock (1866), Mr. 
Henry Allan Wakeman-Newport ; 3 per cent. debenture stock 
(1871), Mr Robert Cooper; 3 per cent. debenture stock (1882-3-5), 
Mr. Samuel Gurney Sheppard; 3 per cent. “В” debenture stock, 
Mr. George Waddell. Mr. Cooper and Mr. Wakeman-Newport 
having retired from oflice as representatives of the share- 
holders, the board have elected the Hon. Richard Clere Parsons 
and Mr. Samuel Gurney Sheppard to fill up the vacancies. We 
gather that the balance to net revenue account amounted to 
£12,083, as compared with 48, 809 in the corresponding period of 
1905; to the former amount is added £4,736, interest payable 
by the British Westinghouse Co., and other small amounts. 
Interest on debenture stock, extensions, rent, &c., absorb £16,921, 
leaving a debit balance of £10. The total debit balance is 
£8,451. 


Tyneside Tramways and Tramroads Co. 


Tne half-yearly meeting of the company was held on the 28th inst. 
at Newcastle-upon-Tyne, Lord Armstrong, chairman of the 
company, presiding. 

The ChalhMAN, in moving the adoption of the annual report, said 
it indicated tbat very considerable progress had been made by the 
company towards recovering the loss of traffic sustained through 
the electrification of the North-Eastern Railway to Tynemouth. 
As a matter of fact, the receipts exceeded the expenses by a 
greater amount than during any previous half-year. They 
had been able to recommend а dividend of 13 per cent., to place 
£900 to the credit of the depreciation and contingency fund, and 
as the first half year was always the better half, to carry forward 
£607. As the capital account was now practically stationary, and 
as no further capital expenditure was in contemplation, they had 
reasonable grounds foranticipating that the dividend would shortly 
become more satisfactory, provided that the present rate of pro- 
gress was maintained. Their expenses per car-mile had gone down 
slightly, being for the last half year 5 55d. In considering the 
question of depreciation, he reminded them that the per- 
centage allowance for this was in their case affected by the fact that 
their tramways were only purchasable by local authorities at a 
fair market value as & going concern, and by the fact tbat con- 


siderable sums had been expended by them on land. In other 
words, they approached more nearly railway companies than 
did the average tramway company. They hid, besides, carried 
out all repairs and renewals to railway моск and permanent 
way out of revenue; and as they purchased their electricity 


from outside sources, they had to make no allowance 
for the depreciation of a power station, which certainly 
tended to become antiquated more rapidly than did any 


other portion of а tramway system. There was a tratlic receipt 
increase of £747, which was an all-round improvement, The 
Chairman pointed out that the agreement with the Newcastle 
Corporation provided for through trathe facilities over three routes, 
but up to the present these facilities had only been given in the 
case of two routes, namely, tbe main line to Wallsend, and the 
route to Gosforth Park. Аз the expenditure for securing the 
agreement was heavy, and as the results from the through tratlic on 
the two routes had been satisfactory, they were naturaily anxious 
to get the third route, that aloug the riverside from Wallsend to 
Newcastle, opened as speedily as possible. This latter section, it 
seemed, brought up grave eugiuecring objections, so that, although 
they, on their side, had everything in complete readiness, two years 
had elapsed since the agreement was signed without the line being 
opened. Не was glad, however, to be able to report.that tle 
Corporation were carrying out such alterations to their lines as 
would enable a through service to be given before the end of the 
vear. . 

Dr. Merz, in seconding the adoption of the report, expressed 
the opinion that the business of tlie company was now slowly but 
surely rising. 

The report was formally adopted. 


W. T. Glover & Co., Ltd.—The company has issued 
£80,000 5 per cent. second mortgage debenture stock at 05 per cent., 
being part of an authorised issue of £100,000. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has ordered the under-mentioned securities to be quoted in 
the Official List :— 

New York Central and Hudson River Railroad Co.-- 31,030,000 additional 34 
per cent. coupon gold bonds of 1997 for 51,000 euch, Nos, 83,945 to 81,2. 

Shawinigan Water and Power Co. Further issue of $500,000 5 per cent. con- 
solidated first mortgage bonds, Nos. 2,001 to 2,318 of $1,000 each, and 5,002 to 
5,365 of x00 each. 

Aberdeen Suburban Tramways Co., Ltd.—A divi- 
dend at the rate of 25 per cent. for the six months ending July 31st 
is recommended ; £131 will be carried forward. The same rate was 
adopted last year. 


Davis & Timmins, Ltd.—A dividend at the rate of 6 
percent. is recommended on the preference shares, for the aix 
months ended June 30th. 


British Insulated and Helsby Cables Со.. Ltd.— 
The directors have declared an interim dividend on the ordinary 
shares at the rate of 5 per cent. per annum for the half-year ended 
June 30th last.— Financial Times. The rate was the same last year. 


Blackpool and Fleetwood Tramroad Co.—The half- 
yearly meeting was held on the 21st iust. The report shows 
receipts amounting to 411,204; passengers carried, 577,825. The 
profit balance, after providing debenture interest, was £4,111; it 
was recommended to pay a dividend of 4 per cent. (the same as last 
year), write off £500 tor depreciation, &c., and place £560 to reserve, 
leaving а balance of £50 to be carried furward. 


Continental.—Be.aitum.—The — balance-sheet of La 
Socicté de la Fabrique Belge de Crayons Electriques, of Liege, for 
the last financial year, shows a loss of £1,900. 

ITALJ.— La Società Idro-Elettrica Ligure-Meridionale is the 
name of a new company which has lately been formed in Genoa, 
with a capital of £77,000. 

THE LomBarpy SOCIETY FOR THE DISTRIBUTION OF 
ENEnGY.—F'ormal resolutions having been approved at the general 
meeting on May 30th last, the directors are proceeding to issue 
further shares increasing the capital of the company from 13 
millions to 15 millions of lire (£520,000 to £600,000). The shares 
are of 500 lire each, and 3,250 of tbe new issue are reserved to 
existing shareholders. 

THe EDISON ELECTRICAL Co. oF Miraw.—An extraordinary 
general mecting was recently held to consider an increase of 
the company's capital; 68 shareholders were present, representing 
16,901 shares. The following extracts are taken from the state- 
ments put before the meeting by Engineer Esterle:—*'' The remark- 
able extensions which we are called on to provide for electric 
lighting, motive power and working of tramways in tbe city and 
in the provinee of Lombardy, necessitate our finding the necessarv 
capital to carry out the works. We are also interested in the 
electrical undertakings of Como, Novara and Venice. For in- 


“creasing the tramway service a sum of 4,000,000 liras is necessary, 


for the instalhition of a new unit at Porta Volta 2,800,000 liras, for 
the new station at Porta Viventina with trunk mains and distri- 
buting suburban network 700,000 liras, for participation in other 
electrical undertakines 14 millions liras; this makes a total of 
9,000,000 liras, for which we already have authority to raise one- 
third, so that the amount under discussion to-day is 6,000,000 liras 
in round figures. It is proposed, therefore, to issue 10,000 new 
shares of the nominal value of 150 liras each at a price of 600 liras 
each, these to be offered to existing shareholders in the proportion 
of 1 to 10." After some brief observations by some of the share- 
holders, the proposals were unanimously adopted. | 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 
ort- Receipts for No. Route 
Locality. | night the of | Total to date. miles 
| ended. fortnight. wks. | open. 
£ * 2 £E ` NN 
Aberdeen ..  ..|Aug.29 | 8,243 — 20/12 | 18,892 — 998 |14*4| .. 
Ayr ee ee . [1] 25 900 EZ 17 16 6,286 — 37 8 ee 
Bath .. |... e| » 25 2,108 + 465 84 | 27,760 |+ 4,733 18 
Belfast .. „ 24 | 7,009 72,747 84 | 110,812 182,457 40 6} 
Birkenhead .. |» 2 | 2,217 + 69 21 22,992 (+ 3211185, .. 
Blackburn ..  ..| », 22 | 2,103 — 46 214 | 23,114 it 1,313 18:6 .. 
Blackpool Corp.. 23 | 6,521 |— 149 21 | 81,9948 4 1,708 11:87 .. 
„  -—Fleetw'd| ,, 25 | 4,539 |+ 156! 8 | 18,192 |+ 1,283 825 
+ „  -—Lytham | „ 2 825 |+ 155 | 89 | 12,807 + 1,353! 7 
Bolton we e|» 26 4.651 215 91 | 49,414 1+ 289 96 +1 
Bournemouth |» 22, 4,993 + 760 87,169 |+ 7,603 18°75 + 62 
Bradford  .. e|» 25 9,658 1— 67 21 92,746 1+ 8,898 8 
Brighton ..  ..| », 261 2,735 — 93 Ql 23,827 „ 1961 .. 
Bristol ee ee yo 24 10,350 + 126 @e ee eo 98:6 | Фә 
Brit. Elec. Trac. Co | 
Airdrie ee ee Aug. 17 452 + 11 33 7,216 + 659 8°65 "m 
Barnsley eo oe ГТ] 17 375 Wem 7 » 5,314 + 40 ee oe 
Barrow .. „ 17 1718 |+ 52 „ 8,426 + 474 5:87... 
Cavehill ee ee 27 17 243 + 130 i » 2,944 + 1,161 l "e ee 
Devonport |» M, 1,147 i+ 12; , 14,082 |— 363 885; .. 
Gateshead.. |» 17 2.061 T 31 |» 31,755 |+ 1,722 1125 
Gravesend, N'fleet „ 17 701 i+ 42 yy 7,941 4 313 | 65, .. 
Greenock .. „ 17 1,006 f 112 ,, | 21,904 1+ T95| .. 
Hartlepool oe ” 17 518 + 125 " 9,860 | + 1,156 6°72 .. 
Kidderminster ee » 17 472 + 23 [T] 4,059 — а oe 
Leamington  ..| » 17 491 — 98 „ 5,95 f 9,734 |. 8 |... 
Merthyr .. els 17 472 |+ 33] ,, 6,442 |+ 121 8-9 .. 
{Metropolitan ..| s» 17, 8.503 |+ 655 , | 111,740 426.931 2 
Middleton.. oe [T] 17 818 + 92 77 11,652 i+ 815 8:5 ix 
Mid.JointCom'tee, у 17 21,9251 |— 607 77 336,303 7 11,7208 ЭЕ 
Oldham — Ashton „ 17 12279 |— 33 ,, 18,025 f 497 | 918! .. 
Peterborough ..| „ 17 112 i= T| 4,299 |— 329 | 5'81| .. 
Potteries .. „ 17, 8718 + 182 „ 58,362 i+ 2,936 9 
Rothesay .. „ 17 | 1,442/+ 182 „, 7,970 + 1.083 2°75! .. 
Bouthport ..|» 17 1,064 + 26 „ | 10627 |+ 233 817| .. 
Swansea .. „ 17 2,443 |+ 206] ,, 27,296 + 4,716 55|.. 
Tynemouth Sj,» HM| 10127+ 26 „ 8,719 |— 180 | 8'76| .. 
W'oston-s-Mare oe | op 15 11207 |+ 92 „ 4,848 1+ 2148 
tWorcester.. ..| » 17 811 — 99 „ 9,349 — 761 5 · 75 
Wrexham.. „, 17 279 |- 29 „ 3,366 M 20 |.. 
Yorks. Wool. Dist. [T] 11 1,996 + 460 ” 29,681 + 8,594 17 ee 
Miscellaneous ..| „ 17 852 |— 43 „, 9,448 — 562 EH 
Burnley .. „ 25| 21388 + 147 33 Ме УК T5|.. 
Burton-on-Trent . » 26 670 — 45,231 6,668 — 4 9:5 1 
Bu es ee ee 99 19 2,026 ee 20 20,390 ° 10°5 
Car iff ee eo 18 5,073 + 179 І 20 43,132 — 908 17:6 e 
Carlisle — „ 25 420 |— 328,81 6,299 |— 2: 
Chatham and Dist. „ 23, 1,460 |— 69 | 84 | 22,206 — 545 10.29 + -96 
Colchester | Mar. 7 8277, — 5 31 5,600 so | Thit d 
Cork .. .. . Aug. 23 | 1,108 6 34 16,345 |— 339 9°89. .. 
Croydon  ;. . » 21 3,00 4 116 12 | 19,865 |+ 1,200 11.25 5 
+ Darlington .. so ә 18 | 216 H 3,20 4,332 |+ 134 | 4°67) .. 
Darwen oe з a i 45 1+ 11 21 5.1423 7 153 4°86) .. 
Dover . „ 2 72 + N'A 5.004 + 821 14°75 4 1 
Dublin e e,» 24 11.174 — 542 8 44,851 — 71 148776, 4 2 
Dundee .. „ 22 2.179 |+ 414/14 | 15584 + 3,292 18 |+ 5 
East Ham ee oe 99 25 | 1,857 + 81 | 21 20,178 + 1,751 8 + ё 
Exeter gas жє] db. 9% 701 T 40 21 6.411 — 365 425 
Glasgow — .. . 25 | 88,776 4,703 15 | 206,793 4 16,004 81.75 + 6 
Halifax .. „ 22 3.692 — 461,21 | 86,048 |+ 1,089 | 87 |+ 1:6 
Hastings MN NM. 2,195 is "m e us se d ovs 
Huddersfleld ee 1) 25 8,236 + 91 | 21 82,880 + 2,964 28 ce 
Hu es ee ee 99 95 4,567 + 162 21 48,040 + 951 18 ee 
Ilford... ee „ 25 991 — 60 21 | 10,964 + 9,687 .. 
Ilkeston  .. «| » 28 283 ＋ 62 21 2,891 |+ 249 | 85|.. 
Ipswich . „ 25 1,099 — 28 1 9,973. — 233 10-5 
Isle of Thanet ..| , 25 3.812 — 103 34 | 22,87 — 468 11 
Kilmarnock „ 25 808 |— 6 15 2,476 — 85 412 
Kirkcaldy .. e|» 28 500 |+ 28 a T 75 
Lan'kshire Trm. Co. 98 23 1,837 cx 27 34 29,508 + 5,629 18-56 + 
Leeds ss .. | „ 18 | 18,646 | + 734 | 20 | 125,820 |+ 6,894 | 96 |+ 6 
Leicester .. | ..| » 25 4309 |+ 57 | 84 | 75,007 |+ 4.59222 
Leith ..  ..  ..| », 18 1.126 ＋ 607 133 7,549 |+ 8.9671 | 6 14+ 1 
Liverpool! „, 18 28,252 + 15 88 | 354,145 (+ 5,432 | 104 |+ 1 
1L.C.C. as ee | o 11 64.495 m 19 | 597,118 КР 99 (+473 
London United. , 24 | 14,248 |+ 729 84 | 212,711 | -13,651 | .. |... 
Lowestoft ee oe [T] 25 923 = 66 48 8,175 = 632 l 8:5 220 
Manchester .. oe | а 95 | 28,463 7 2,016 21 | 292,005 ＋ 14.800 | 146 +21 
Newcastle .. e|» 25, V8521] j+ 468 21 86,903 |+ 5,465 | 25/5 | .. 
Newport | e 18, 1,532 |+ 104 20 | 13,010 |+ 554 | 14/5 1:6 
Northampton |» 21 955 T 5 21 9,882 + 46 55 
Oldham se e| „ 26 8,984 1+ 840 22 40.428 + 3,501 2875 
Pontypridd .. eo | 5» 25 330 + 24 21 8,600 + 80 856... 
Portsmouth. А » 25 6,678 — 199 21 47,114 |— 1,842 | 14^6 | ,. 
Preston s. . н 22, 1,743 + 7 <a is 10 |. 
Reading 18 676 — 16 20 18.08 — 52 15|.. 
Rochdale... |» 25 | 2,362 |+ 275 20 23,077 |+ 6,692 | 20°6 | + 13 
Rotherham .. „ » 23 079 |+ 128 | 21 10,648 |+ 1,040 | 9'38 | ,. 
Salford sâ oe | » 20 3,935 |+ 62 | 20 93,242 |+ 1,201 | 38:9 | .. 
Sheffield  ..  ..| „ 26 10,833 |41,019 | 22 | 117,830 '.- 7,017 [85:76 ＋ 14 
Southampton oe | „ 22 2,250 — 46 20 21,123 |— 44. дБ 
Southend-on-Sea ..| , 22! 1,498 |+ 61,21 9,677 4 269! 8 |.. 
t8talyb'dge,Hyde,&c | Арг. 21 * 100| 8 2,456 Ut 291 |.. 
Stockport .. | Aug. 17 2,295 |+ 216 20 20,192 |+ 5,722 15:5 |+ 4 
1 Sunderland wet „ 26 1,592 |+ 140121 | 31,118 |+ 1,419 10:87| .. 
Swindon ее ee July 8 831 тте 83 134 2,642 EET 49 44 os 
Tyneside .. . | Aug. 22 925 + 27 34 5,503 |+ 1,084 | 8:87 | .. 
Walthamstow .. о 25 | 1,336 - 21 11,000 v 10 i 
West Ham .. "EE. 45 16 + 87 | 21 48,883 |+18,294 ит +14 
Wolverhampton ..| ›, 733 T T .. ee x 
Yorks. W. Riding. » 26 | 1,749 + 67 84 28,292 ee bie на 
Baker St.-Waterloo „ 25 | 2,488 T 8 10,127 * 8°25 | .. 
Cen. London Riy... | 25 | 9,955 — 547 | 8 48,806 |— 2,027 6 
City & 8. Lon. Rly. „ 26 4,675 ＋ 184 | 8 19,830 |+ 1,296 | 6:265 | .. 
Dublin-Lucan Rly. » 24 300 — 9 8 1,171 — 89 1 P 
G. N. and City Rly. | ,, 25 2,973 |+ 215 8 | 12,378 |+ 987! 8. 
L'poolOverh'd Rly. | ,, 26 | 8,185 — 104 8 12,2206 |— 506 | 6°76) .. 
Mersey Railway. » 25, 3,261 |+ 272 8 13.137 |+ 1,096 | 45| .. 
Metropolitan R у. ee 99 26 26,991 oe. 8 115,390 ее 10-5 ee 
Met. District Rly. ee n 26 | 12,918 + 1,080 8 58,004 + 6,761 94 ee * 
Anglo-Argentine ee oe 26 | 29,820 * 4,035 34 502,705 + 58,786 48 ae 
fAuckland .. ..|June22 ' 10,225 11.819 25 01,419 | Ф 4,193 18°64) .. 
Brisbane. .. | July 11,158 |+ 896 | .. x id = s 
Brit. Columbia Rly.| „, | 18,439 |+2,807 43 | 18,483 |+ 2,807! .. КИ 
Bu'n'sA'r's E. T. Co. „ 21, 2,700,4 429 29 89,715 |+ 7,258 | 94 Sas 
Bu'n'sA'r's-Blgr'no | Aug. 19 7,936 + 659 33 118,066 |4- 6,752 | .. TN 
Calcutta ee s 57 25 5,878 + 190 ee ee ee ee ee 
Cape Electric T. Ld. May 14, ss e» ee " Esc gt 
Geneva - .. | duly 8,138 ie - oe os xs va 
&Kulcoorlie ee » 9,980 pe 80 29,887 ee 90:6 ee 
Madras гга .. | Aug. 16 948 ＋ 173 | 82 14,244 |+ 1,318 | .. zs 
Perth (W.A.) . „ 241 9,653 |+ 125 | 84 49,978 |+ 8,008 96:95 4+ 5 


* Compared with the corresponding үле of 1905, 


t One week only, 
i Includes horse, steam and o $ 


One montb, 


STOCKS AND SHARES. 


. Tuesday Evening. 

SPECULATION has completely ousted investment from the premier 
position which the latter should, at any rate theoretically, occupy 
in Stock Exchange business. Investment for several days was 
overhung by the lumpishness of Consols, and when the Funds 
began to improve in connection with the Money Market, there was 
a slightly better tone in the departments which cultivate invest- 
ment. The Chilian disasters are reflected in the price of Chili 
Telephone shares, but the Cuban revolution has an influence as 
indirect as that wielded by the latest Ruseian news. 

Home Railway stocks are amongst the dullest in the Stock 
Exchange. The steam lines are entirely out of favour, and the 
growing dissatisfaction of a large body of railwaymen with their 
hours of labour and their pay, is certainly imposing a check upon 
investment inquiry for the stocks. Electrical issues cannot go 
ahead in price if the other sections of the market are weak, and 
therefore the proprietor of the stocks derives little consolation 
from a perusal of this week’s prices. 

Attention has several times of late been directed to the better 
tone in Electricity Supply shares. Prices had been slow to 
advance, but at length there are several rises to record. Judicious 
advertisement of the charms of City of London shares and County of 
London shares is having its due reward in the improvement of the 
values. City Ordinary are up to 11, and County of London to 8}, 
the Preference shares also being better. Other shares are marching 
on the same road. Brompton and Kensington have improved to 
83, and Westminster Ordinary to 101. The season of the year helps 
adroit advertising of shares in companies which stand to reap 
advantage from the shortening of the daylight, and, of course, 
electric lighting shares had fallen to levels which were very low in 
comparison with previous standards of recent years. 

For British Electric Tractions to move in harmony with the two 
shares first mentioned above, is appropriate enough. The Pre- 
ference are 9}, and the Ordinary 53. Anglo-Argentine Tramway 
Ordinary are the features in the traction market, the price rising to 
73 upon dividend anticipation, while the new Ordinary are up to 
7x. Buenos Ayres and Belgrano steadied to 34. Business was 
done early this week in Metropolitan Electric Tramways 
Preferred at 17s. 3d., and the Debenture stock changed hands at 
par. Underground Railways of London profit-sharing Notes 
strengthened to 91, but Districts are again dull at 23. Metropolitan 
Consolidated, too, is lower at 653. 

After being offered at their par value of a sovereign, London 
Motor Omnibus Ordinary firmed up to 25s., although the 6 per cent. 
Preference are no better than 37. At this price the yield is 8 per 
cent. on the money, so either the Ordinary are greatly over-priced, 
or the Preference are exceedingly cheap. Much interest centres 
in the forthcoming report, now overdue. Other motor-omnibus 
shares are no better. 

In the Telegraph market, all the activity is to be found in Anglo- 
American Deferred. The sensational dealings in American Railroad 
shares have imparted renewed buoyancy to the volatile Anglo “A,” 
and the price has been very near to 25. Direct United States 
Cable shares are 152, and Submarine Cable Trust certificates 1304. 
The Eastern group is inactive. Great Northern Telegraphs are 
better at 383, upon the company's announcing that its new cable to 
Iceland is open for correspondence this week. Cuba Submarine 
Telegraph shares are scarcely affected by the revolt. 

On the other hand, Chili Telephone shares have shed a further 
fraction, falling to 68, business being transacted as low as 64. It 
is, of course, impossible to say yet what may be the effect of the dis- 
turbances upon the company, but some proprietors have taken 
alarm, and as there are only 44,000 shares issued, the market is 
naturally a restricted one. National Telephones are all elightly 
better. 

Manufacturing shares remain still somewbat neglected, but 
perhaps the new-found strength in iron and steel shares may not be 
without its sympathetic effect later on. 


p ſm.ñxñrñZ KEEN УИАна (uS) 


Wireless Aeroplane.—According to а Lafan telegram 
" Mr. Graham Bell's wireless aeroplane on August 26th rose to 4 
height of 200 ft., turned а complete circle, and alighted a few feet 
from the starting point, with the wireless motors working perfectly. 
The machine is worked by wireless electrica) energy supplied from 
the earth." On Tuesday last a flight was to be attempted from 
London (Ontario) to Toronto, “ which, if successful, w;l in the 
opinion of scientists, prove that in wireless locomotion we have & 
solution of the problem of aerial flight." These trans-Atlantic 
flights of fancy leave us breathless. 
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SHARE LIST OF ELEOTRICAL COMPANIES. : 


TELEGRAPH AND TELEPHONE COMPANIES. 


i 


25,000 Telegraph Co.'s shares, N 95,000 8&- 4 n нн 
8 08. 1 to - T oe ee 
155,600 Do, do. 6 9% Debs., Nos. 1 to 1,260 Red. — а T 8 : 
702,800 Angio-American Telegraph ee ee ee ee =: oe 
8,148,700 Do. do. do. 6 & Pref. ae ss d ud 114 * à 
n 5% Mort. Deb. Stock Red. i 101 —106 а MES 
0 086 °% ө . e ee eo ee oe rot oe ee e 
44,000 . Galt Telephone Nos.1904400 .. .. .. Y у 8s | 8% 11 oo 6% 6 — i 
1,909,866: | Commercial Cable Bing. 500 year 4 % Deb. Bk, Red. 9 145 18 ni- my . 
18,000 Cube Telegraph ee ee ee eo eo ое p. 7 6 * 6 ^ 9 ee ee 
6,000 Do. 10 96 Pref. coe ee ое oe b 7 10 Ж 10 А 11 = 18 oe ee ee 
19,961 | Direct Spanish Telegraph, Ord. ө " d ч 4% 4% | з és 
6,000 Do. . 10 95 Oum. Pref, as % |10% 10 % — 9i ee oe 
80,000 Do. do. Debs. ee e Ж y Ж T i 98 —11 oe 0 ee 
60,7108 | Direct United States Cable .. ъс oe - 77 71 4 49% 154— 16 154) 158 
65,500 | Direot W. India Cable, 44 % Reg. Deb., 1 to 1. 00, R. * * * 7 100 — 102 АР 
4,000,000 Bastern Telegraph, 0 ee ee ee p. , q ; h 3 * 144 —14" 146 1444 
9,000,000 8$ 96 Pref. Stock * ч 84% 84%, t0 — 92 912 9 
1,848,773 4% Mort. Deb. Stock Red.. * Ч 4 « 4% —109 103 
000,000 | Eastern „ eT Dec POE. China Tele. * * 1 0 1 * Ри 14 14,5 
800,000 | Бата B. Afric. Tol., 4% Mt. Db., 1 to 8,000, red. 1900 * * 4% 4% 99 —101 ie a 2% 
200,0003 | Do. . Debs. (Mauritius Bub.) 1 to 95 ў F148 | 4% 100 —102 x `. и» 
180,887 | Globe a z 9 са Т» 10 |238 * 68% 54% 10 11 xd 10}4 107 ss 
180,887 Do. do. 6 Pref. ee ee 10 6 * 6 * 6 % 1 14 ха oe oe ee 
150,000 Hire age ge ay of ee Mort. 10 5 | 4% 24% 674 — b Ws e 
Halifax ermudas Cable, . -— ? 
тыю ee me, . io, ner] te ах Mx | ae | dx pado l 
961,127 | Marconi’s Wireless Tel ©» vs oe va 1 Nil Nil Nil Nil 44— 1 $0/6 v 
72,680 Monte Video Telephone Oo. Lid. Ord. ee ee 1 8 8 4 ee — 1 eo yh 
86,493 Do. do. 6% Prei. 1 | 5 5 5 ы zd е ы 
1,988,888 | National ©, Pref. Bock .. .. .. | 100 6 6 6 1084 -11 1'0 109 +4 
1,006,687 . Def. Stock is v oe | 100 e$ b b 1084 - 1° 1093 108 + $ 
15,000 ро. do. 6 % Cum. lst Pref. .. i 10 6 6 6 11 — 13 148 
C | Pa È aenn iEn e |SS | $8 | | Aah |: 
. on- um. ; — a = А * 
3,000,000 Do. do. 8& Deb. Stock Red. es 8) 84 98 - 100 99 + f 
1479518 о 29: ау Telsp. and Hes. 1 70 11.806. fully paid "Pit 8 A prin d Wee 
en . an eo. а= x M 
60,080 _ Do. аф ә 6 % Cum. Pref. ee 1 6 6 6 14.— 17. ee е е 
100,000 Do. do. do. 4% Red. Deb. Stock 100 ee oe oe — 99 0 0 ee ө 
100,000 | Pacific & Buropean Tel., 4 % Guar. Debs., 1 to 1,000 | 100 4 5 4 & 4 & 99 —102 РА ec 
11,8801 Benta Co. t ee 4 % ee ee ee ee 308 b b b 101 1047 7 
60,000 elephone . О Egypt, Deb. Red. oe eo ec ee oe — eo ee 
8,901 | Submarine Cables Trust vs “ө РР .. | Cort. 6 6 6 199 —182 sx Ns © 
40,000 А 6 . Pref., Nos. 1 to 40,000 6 5 5 n ah és 
179,947 е до. b oe oe ee ee Stock 6 b 5 109 —112 oe ee oe 
15,0091 West rp m. ee eo 10 2 4 — ee eo 0 
80,008 | W. Coast of Am „ 9) — oe ys 
150,000 Do. 1 by Bras. Sub. ‚| 100 4 4 4 1004 — и 6 Se $a 
907,980 Western egraph, Ltd., os. 1 to 907,980 ee 10 1 1 1 14 = 143 ил 14,5 ee 
76,000 Do. 6 Debs. 9nd series, 1908 100 5 6 6 e. Um ee ee ee 
668,880 Do 4 Deb. Btock ee 100 4 4 4 103 —106 oe ec eo 
88,821 | West India and Panama Te bh .. - ө 10 9/8 aa m 
04,568 Do. do. 6 Cum. 1st [EJ eo 10 Ww Le 6 == 6 e ee 
4,009 Do. do. 6 Cum. and Pref. oe oe 10 М 4 =. • e 
80,0008 Do, do, 6% Debs., Nos. 1 to 1,800 ee | 100 6 96 6 96 | 6 96 99 —112 | s i 
m Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
u, a , ADEIO-Argenune Trams. soU,UUD 00 ДАЎ) .. "à 5 as oe © b 5 % 7 — 72 W- 74 | 745 74 + d 
100,000 | Do. Nos. 480,008 8 60 O0 2060006 с 580,007 6 M { Д E. si кш 1 E Tra ast | + $ 
260,007 e um. B. 1 260,001 e ee cd — З 4 
966,600 ; Permanent, 6 % Deb. Stock, 1888 | 100 — | 6 6 6 188 —141 138—141 x Е 
985,100 | Auckland E. Trams., 5 9% 1st Mort. Deb. Stock 100 za b b 5 102 —104 102 —1c4 | 1034 x " 
800,000 & Wiloox, 1 to 590,000 РИ 1 P 11 90 20 ti— 44 | 4— 4 | 82/6 81/8 * à 
100,000 Do. do. 96 Cum. Pret., 1 to 100,000 ee 1 ee 6 6 6 1 7 ig 14— 1 i ee ee oe 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. ee 6 as 7 7 — 4 | — 4 E - А 
40,090 Do. . do. LR En: oe ee b Nil Nil 7 7 6 — | — & | 67 63 + i 
90,000 Do. do. "A"695 Cum. Pref, .. .. 6 Nil Nil 6 & 6 5 — 6— ECT. "S s 
90,000 Do. do. 6 1 f Date ее ee 6 ee 4 y^ 4 4 — 4 4 — 4 | e ee 
800,0008 | ро do. 8 & 1st Mort. Deb. Stock Red, | Stock | 6% | 6 E% | 5 101 —105 101—106 | . к) 
800,000 | British Columbia E. Rail Def. Ord. Stock . .. | 100 ee 6 6 $, 6 117 —120 117 —)20 ; "m 
000,000 5 Pref. Ord. Stock e ee ев 100 b b Ж б 168 —111 110 —]13 11 eo 
115,600 Do. 5 % Cum. Perp. Pref. Stook T ee | 100 b 5 Ф 5 105 —108 106 —1 | 1074 " i 
940,400 ро. 1st Mort. Debs., 1 to 6,250 вә 4 E. 108 —105 boe ` j 
250,000 ро. Vancouver Power Debs., 1 to 9,900 | 100 * 101 —104 F : " 
188,901 o Traction oe m ee ee 10 8 6 6& = oe 
161,487 Do. do. 6 Cum. Фе oe 6 6 6 y - 10 9 94 oe 
1,415,620 ро. до. 5 Deb. „Stock | б 6 5 9% 114 —116 115 +1 
410,178 Do. do. % Deb. Stock 100 ә 4% 91 — 91 +1 
100,000 | British Insulated and H өе ee b 1 8 8 $ 62— 71 633 i 
100,009 Do. do. . Pref. 20 ee 5 8 6 6 $ 6 . 
600,000 Do. do. 44 96 lst Mort. Deb. Red. | 100 . 102 —105 š * 
219,000 | British Thomson - Houston D 18 Mort. Debs. .. | 100 n 2 96 — 98 Я . 
«одо | { British Westingbonse 6 % Pret, o o] 1 | 6% | Ni H- 11 ie 
1,016,858 в 4% Mort. е ee 100 4 ке 77 = 83 oe oe 
60,000 |f{Browett, Lindley & Co., Ord. . 1 Nil N N. iff Ps T 
60,000 А 6% Pref. .. 41 Nil Nil Nil 14M to s є% 
105,781 | Brush Blectrical Engineering, Ord., 1 to 105,781 .. 9 Nil Nil Nil — lè is КУ + à 
150,000 дерш, 0% f. Vis 2 6 6 6 jà- 2 88/9 * i1 
195,000 ро. ў рет. b. „Stock 07 9 "s ` 
125,0001 5 A x Ip me Deb: DOR nok - { 82 — 8t m e а 
100,000 uenos yros 0, е0 ae = - — 
40,000 ‘ "A"6 Com. retake 40/000 6 6 6 5}— э ri mm 
27,500 * S" do. 1 to 27,500 ee ee b e. 6 6 5 — 6 oe 
817,700 Do, b Deb. Stook oe ee . 100 е 8 6 104 —106 А] 
190,000 . 2nd Deb. Stock - ee | 100 5 b 103 —106 "m 
106,000 Calcutta Trams., 1 to 106 ee ee ee е 6 ee 6 8 8 — 
82,010 Do. 106,001 to 187,610 m n 5 я А "m T- + os 
860,000 96 1st Deb. Stock as 100 ae 108 —106 > 
86,000 | Callender's Cable otion shares ө s 6 16 10$— 11 ра 
40,000 Do. do. 596 Cum. Pref... b 6 5 b 55 a 
800,000 Do. do. 44% ist Mort. Deb. Stock Red. | Stock | 44 4 168 —110 i^ mE 
«491,999 Саре E. Trams., 1 to 491,222 oe ee ee 0 1 e 15 10 im á | ee 
450,000 Castner-Kellner Alkali, 1 to 450,000 ee ee eo 1 е 4 4 1 oo 16 $1/. 
980,911 Do. до. 4 % 1st Mori, Deb. Bock | 100 — 4 4 93 —100 9 
1,980,008 | Central London Railway, Ord. Stock oo ee | Stook | 4 4 4 85 — 87 xd 853 
580,316 Do. do. 4% Pref. Stock ee Stock | 4 4 4 67 — 99 xd 98} 5% 
480/000 ou and 2 вай; 5 A н S 4 — 47 i а a 
8 ee ee өө — 44 ee 
85,000 & Co., rrr 86,000 "adu d 8 b 1à-— 1:3 xd сз ч ee 
100,0008 | e ot дю and pol to 11,008 of дй | > | 5% | 6% | 5% 95 — t8 " ^ is 


! 
| 
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A period of nine months. | Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. z Interim dividends. 
And bonus of 10s. ч From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANTES.—/ Continued ) 
ELECTRICAL RAILWAY, HANUFACTURING anD D COMPANTES.—(consonet 


—X 


| Btock | | Closing Closing Business done| Rise + 
рогі | МАМЕ, П. | Dividends for the Quotations Quotations ү week ended | or 
» ЖА Bhare. wie wens inde Aug. 21st. Aug. 28th, | Ang. 28th, 1906. | Fall— 
н 1909. 1908, | 1904. 1905, | Highest Lowest. 
| | 
260,000 | Dick, Kerr & Co., 1 to 260,000 . E 1 е; 10 ke lH— Hà | М-и | MB 1]... ; 
805,000 Do. do. 6 9, Cum. Pref., 1 to 305,000 .. 1 ws 6 96 6 96 6 96 là— 18 | lá— 1j 25/74 | 246 | ae 
294,150 Do. do. 44 % Deb. Stock vs | 100 F 44% 44% 14% 103 —106 103 —106 sor ЧЇ? ds 
60,000 | Dublin United Trams. (1896), 1 to 60,000 . 10 me 54% 6 96 6 96 141— 151 14 — 15 EL — 
59,987 Do. 6% Pref. between 1 and 60, 000 10 - 6 96 6 «X 6 96 14 — 15 14 — 15 |. m] Be T 
99,261 | Edison & Swan Utd., "А '' shrs., £8 pd., 1 to 99,961 6 Nil Nil | 5965 = H— 17 | 1 12 | BBR 3% 
17,189 Do. “A” shares, 01—017,189 a 5 Nil Nil 24961 . %— 8 | 3 8 oo ee e 
844,028; | Do. 496 Deb. Btock Red. .. 100 4 96 4% 4% 4% 5 — 87 85 — 87 | .. 
100,000] Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5 % 5 96 5 % 5% 90 — 95 90 — 95 | .. ., 
112,100 | Electric Construction 1 to 119,100 .. 2 6 2 4% Nil Nil } i i— e * 
81,890 | Do. do. 796 Сит, Pret., 1 to 81,890 9 1 1% 1% 7 11— 2i 14 — 2 .. .. 
200,000 Do. do. 4 96 Perp. Ist Mort. Deb. 8k. | Stock 4% 4% 4% 4% 86 — 83 86 — 89 | * ма 
25,000 | General Electric Co. (1900), 6 % Cum. Pret. 90 10 5 96 b 96 5 96 9— 9j 9 — 9 | .. : 
200,000 Do. do. 4 % Mort. Deb. .. | Btock | 4% 4% 4 96 4% 98 — 97 98 — 97 T . 
78,000 | Gt. N. & City Rail Pref. Ord. “А” 4 % 1 to 78,000 10 m 8% | 4% | 4% gi— 3 85— 4 ILU ке tá 
96,000 Greenwood & Batley 7 % Cum, Pref 10 "s 7 96 y 7 96 101— 107 10i— 107 | | е as 
80,000 Do do. 5 & Mort. Debs. a, xw] d Æ 59, | 5% | 5% | 100 —102 101 —102 6 2 e” Fd 
300,000 | Henley' в (W. T. ), Telegraph Works, Ord. .. 22 b 20 15 15 15% 12 — 13 12 — 13 | 194 . | .. 
200,000 Do. do 4 % Pref. . 5 44% | 44% do 44% bi— бй b5i— 68 | - . z 
11,978 Do. do. 44 Mort. Deb. Stock | Stock | 42 45 49% | 4% | 107 —109 107 —109 A 
108,022 Do. do. Scrip. All paid .. ы * ЖҮ se i 107 —109 107 —109 7814 
50,000 India-Rubber, Gutta-Percha & Telegraph Works. 10 10 % 10% 5% 10% 17 — 18 17 — 18 | TAR] oe | é 
87,500 Азер Overhead Railway, Ord. .. ; 10 14% 1895 13% Nil lye dy hyo lya Y» qu m 
10,000 Do. do. Pref. £10 paid .. 10 b 96 b 96 5 95 5 96 ii— 63 4i— 6 ч Маг; » 2 Ge: 
600,070 "London United Trams (1901), 1 to 50,007 .. (* 10 y: 8 96 6 96 8 95 Sa BM | Да... 9 D ojo se 
899,930 Do. do. 60,008 to 100,000 (£6 paid) 45 10 * 8 «€ 6 % 8% 12 Б 84— ‘3 | Su mee — $ 
125,000 Do. do, 5 95 Cum, Pref., 1 to 125,000 .. 10 — | 56% 5 % b 96 Bd— 84 Bj— Ul dici РЕ | t. 
1,831,000 Do. do. 4% 1st Mort. Deb, Stock .. | 100 P 4% 4% 4% 93 — 96 94 — 97 — | #1 
814,016 | Metropolitan Electric Trams, Detd. S ^ 1 Nil Nil Nil 8% à— 4 ,À— fs MEETS КЕ? — ў 
600,000 Do. b % Cum. Pref. ; * * 1 | 6% 5 96 b % 5% tł4— {ха — $ | 17/8 | 16/3 | e 
850,000 Do. 44 % Deb. Stock Red 100 * ES 4496 | 44% 100 —102 100 m 100 | 99] " 
20,000 | Peebles (B.) & Co. 6 9 6 Cum. Pref., 20,001 to 40, 000 b * * 6 % 6 96 4i— bà 4i— 5 my | e 0] „ 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 54,5 10 * 5% | 5% | 4% 58 73 6767 
24,500 Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 * 5 % 5 96 6 96 — S xd 1 —. 84 | * 
245,000 Do. 44% Deb. Stock ., 100 s 44% | 44% | 48% 100 —108 100 —108 * tS 
87,850, | Telegraph Construction and Maintenance 12 0% 20 „ 15 „ 15% 333 — 851 334— 854 344 | s 
150,000 Do. 1% Deb. Bds., 1 to 1,500 Red. 1909 | ~100 4% | 4% | 4% | 4% | 100 —102 100—109 | .. | .. 
8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts... не FN * 5% b 96 90 — 92 | 90 — 92 90$ | 90 | 
540,000 | Waterloo & City Railway Ord. Btock 100 BA% Bk% 82%, 88 | 101 —104 101 —104 MESE 
66,666 Willans & N 1 to 80,000 & 80,001 to 116 666 b | 84% 8 % Nil Nil — 1} таи 14 NEC VA T 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 es 16:96 Nil Nil 23— 8} 95— 34 (4. ifs T 
246,806 Do. 4% kr t Mort. Deb. Stock * 100 Ks 4% 4% 4% 77 — 89 Ti — 82 T | - 
| | | | 
ELECTRICITY SUPPLY COMPANIES. 
| 
14,000 Bromle (Kent) ier & P., 1 to 14,000 ee b . 41 58 6g 5)— 58 ее ee 
60,000 Do. 44 96 1st. deb. stook .. | 100 * * 101 —104 101 —104 1034 108} T 
29,877 Brompton & Kens. dio. Lt. Bup., Ord., 1 to 90,000 b 1 Ж 1 y ^ 7 -— 8j xd 8 — 9xd ee ee ee 
10,628 7% Cum. Pref. 5 X X 7i— 8 xd. 74— 8xd m is ; 
800,000 | Central Hleetric ly 4% Guar. Deb. Bock... | 100 * * 100 —108 101 —104 91/8 vs *1 
80,000 баа Сон end а ectricity gu ly ee 6 y "b 4 — b xd — Bd ee ee + 
80,000 Do. do. Gun. Pref. 6 * 4% 4— ха 4 4ixd i «4 — 
40,000 Do. "Ont Undertaking” % Cum. Prt. b 4X 4% 4— 4 4 — d T và $3 
40,000 Do. 0 ee 5 e 1.7 4— 4 4 — 82/6 ae ee 
420,000 Do. do. 4% Dob. Btock Red, .. | 100 4% 4% 101 —104 101 —104 102 102 ; Я 
44,486 | Chelsea Electricity Supply, Or ME b 6 % 6 ч 52 b 5 ӨР T 
. 176,000: ро, do. % Deb. Stock Rod. | Stock 49 4% 106 —108 106 —108 107 m 
70,506 | City of London Bleo. Lighting, Ord. 40,001—110,506 10 6 « 6 * 1 10 103— 111 11 104 + н 
40,000 Do. 6 % Cum. Pref., 1 to 40 10 6 * 6 $, 11 1 19 — 18 124 + 
400,000! : D 5% Db. Stk., Scrip. (iss. at 115) all pd. és 54 5 & 128 —196 128 —196 T 
800,000 44 96 9nd Db. Stk., Prov. Orts., all på. | 100 At 44% 100 —108 100 —108 T ез "m 
26.000 County of пашаш вона Power, Ord. ee ee 2 0 7 D ni 2 $— ee [x eo 
b Pref. ee b b "b — — - ee . 
60,000 | Coun of London Eleotrio Ligh А .1—40,000 | 10 4$ 5 * 8 — xd — 9 xd 8 +3 
80,000 " do. 6 % Pre nc 10 6 6 % 114— 124 ха 11 194ха 114 113 T 
40,000 Do. do. 4 Deb. Stock T 444 107 —110 107 —110 a ; 
400,000 Do. do. må Deb. Stock .. | Stock * 101 —104 101 —104 " - 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. b 1 4% m Уз 
80,000 Do. do. 6 % Cum. Pref.. T 6 6 «X 44— 5 4 5d г 
820,000 Do. do. 44 96 18% Mort Deb. Stk | 100 % 100 —108 100 —108 v : ` 
10,000 | Folkestone, 1 to 10,000 .. m ae a ae 1 6 * 54— s B6à— d Es s Vs 
10,000 Do. 696 Cum. Pref., 1 to 10,000 .. .. b 2: 5% 5 — 5 — = a is 
15,000 Do. lst. Deb. Воск .. vs ..| 100 9 4%, 99 —102 99 —102 vi " 82 
18,000 Hove, 1 to 18, ee ee ео ee ee 6 y. 9 ys 7ü— 7i1— 8} ee ee + 
10,000 Do New (26 103. d ee ee ee oe £8 * 9 Ж т 09 ` 7 oe ee + 
87,802 Do: 4% Deb. Stoc ee ee ee ee 100 4 * 4 * 99 —101 99 —101 ee ee ee 
7,800 Do. 43496 Deb. Stock ..| 100 44% 44% 99 —101 99 —101 m vs A 
21,000 Kensingtón and Knightsbridge Éleotrio Ord; b 12% | 10 % 9#— 103 92— 1 103 aid es 
90,000 Do. do. do. 4% Deben. Stk. | Stock 4% | 44% 98 —101 9н —101 »: КИ 
111,000 | London Electrio Supply Corporation, Limited, Ord. 8 8 $ 4% 14— 98 li— i “a - 92 
60,000 Do. do. do. 6 Pref... b 6 6 6 $ 6 * « 5 — 6 — ee МО ee 
814,896 Do. do. 4 % 1st Mort. Deb. Stk. Red. | Stock | 4 4 4% 4% — 99 96 — 99 - à ee 
900,000 Ei ^p Eleotric Supply, 1 to 100,000 b 10% 10 % 8— 9 xd a xd 88 d +è 
76,131 \ % Cum. Pref. 1—71,106, 48 pd. | 5 ad | ux 65 — 54 5% | 5 i 
220,000; Do. % 18$ Mort. Deben. Stock .. vs * 449) 109 —118 109 —118 is x ia 
950,000: Do. % Mort. Deben. Stock Redem. Btook D 95 — 97 95 =" 97 96 ae oe 
250,000 | Midland Electric Corporation, 44 % 1st oe Deb. | 100 % 98 —101 98 —101 з i 
76,000 | Newcastle-on-Tyne, d to 75,000 - б 8 8 8 7 8 1 8 955 T và 
15,000 Do. 5 % Pref., 1 to 15,000 . ee ee 5 ee 6 b 7 b b hi ee ee eec 
10,852 | Notting Hill Electric Lighting | 10 6 6 1 1% 194— 144 184— 14 М ER " 
64,000 Do. do. 4 1st Mort. Deb. ee 100 4 4 4 4 — 91 — 99 ee ee ee 
18,500 Oxford, 1 to 96 and 407 to ,810 ee ee ee b е 64 7 7 a 6 64— 63 oe ee ee 
60,000 Do. 4% Deb. Btook . seb M00. i|. us 4 4 4 98 —100 98 —100 ys 2s ў 
40,000 | Bt. James and Pall Mall Hleotrio Light, Ord. .. b 1 14 14 124 10}— 114 1 11 н s +} 
20,000 Do. do. * Pref. 20,081 to 40,080 б 7 1 1 7 61— 77 6j- 7 1 si os 
160,000; Do. do. * 6 Deb. Stock Red. ee 83 8) 8) 96 — 91 = ee oe ee 
12,000 Smithfield Markets Electric Apply, Ord. oe es 6 4 4 4 2 -— 24 9 — 24 е * oe ee 
60,000 Do. do. 4 ‚ Btock Stock 4 4 4 4 14 — 18 74 — 78 és - = 
66,000 | South London Electric Supply. vs sè b 1 8 4 4 23— — Bi à EK Ж 
108,700 | South Met. Eleo. Lt. & Ord.. T is 1 i 93 i 2 $ si fe 
85,368 | (Late Blacks ond Groomoteh | 7 % Pref... 1 Nil 1 1 7 — 1 1 . s és “% 
‚ 148,293 Dist. E.L apply, Ота 44 96 1st Deb. Stk. | 100 4 44 44 43 108 —106 108 —106 Уа ait s 
50,000 Urban Electric Ва ‚ Ord oe ео ee eo 6 6 6 6 b — 4 — 4 ee ee 
80,000 . Do. 5 % Cum. Pref. EC" 5 6 6 6 b 4 5 5 M sà " 
900,000 Do. do, 3 he Db. Stk. Red 100 es ees $$ 4$ 98 —101 98 —101 ee ee ee 
110,000 | Westminster Electric Supply; О 55 b 19 1805 14 18 m 104 xd 92 — 10jxd 108 1 ＋ 
98,151 Do Я ссы 6 6 b b b — 54— 6% 518 5 és 
(Originally 5 %—Red. to 44 % from Bist Duo. 1905. | 
Shares not officially quoted :—Mackay Companies, ord., 76—77. Pref. 75—77. 5i 
+ Unless ptherwise stated all shares are fully paid. § Interim бїтїр. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1906. 


THE fluctuating character of our electrical import and export 
business is emphasised by the returns for the month of July, the 
totals under all three sections having mounted up much above the 
average. 

As regards the exports, which attained the satisfactory total of 
some £140,000, the amount is the second highest recorded in the 
past 18.months and nearly £12,000 in advance of the same month's 


figure in 1905. 


The imports show a similarly improved total, standing at £144,000 
approx., which compares with £106,000 in July, 1905. 
The re-exports at £11,823 аге as much above the average as the 
July returns of last year—viz., £4,648— were below it. 


Registered Exports of British and Irish Electrical Goods from the United "nr. 


Of the individual items, exports of electrical and electrically 
driven machinery are together practically at the same level as in 
the preceding month, while imports of electrica] machinery show 
an advance of nearly £17,000 in value. The exports of cable were 
nearly double those in June; the imports show a decrease. 

The imports of telephonic and telegraphic material at 037.873 
show an increase of some £9,000 on the previous month, Belgium 
contributing £22,000 worth, and Sweden 10, 000 worth to this 
amount. Our exports at nearly £4,000 show a considerable im- 
provement. 

A small import of tramway material from Belgium also 
appears. 
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PROCEEDINGS OF INSTITUTIONS. 


Long Flame Arc Lamps. 
By Lronarp ANDREWS, A. M. I. C. E., Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEEBS, April 26th, 1906.) 


UNTIL comparatively recently all tests and experiments made with 
arc lamps appeared to show conclusively that to obtain the highest 
efficiency the length of the arc should not exceed three or four 
millimetres; but whilst increasing the length of the arc beyond 
three or four millimetres does tend to reduce the efficiency of arc 
lamps with coaxially arranged pure carbons, this rule does not 
apply to many of the long flame arc lamps having inclined down- 
I feeding carbons which have now begun to be very generally 
used. 

Taking the mean of the results given by different authorities, and 
reducing them all to à common basis by making the necessary 
corrections for globes and different standards of illumination, it 
appears that the relative efficiencies expressed in mean hemi- 
spherical British candle-power of the different types of lamps are 
approximately as follows: | 


Candle-power per Candle-p»wer per 


ampere. watt. 
Ordinary open arc ... .. 82 1:54 
Enclosed arc... и Ve 55 0:77 
Carbone н.т. are . 200 2:24 
Chemical carbon arc .. 259 5'80 


It is an interesting fact that all the very marked improvements 
that have been made in arc lighting during recent years have been 
effected by the use of arcs from 10 to 15 millimetres in length, 
and investigation shows that the great improvement in efficiency is 
directly or indirectly due to this increased length. 

The improvements effected may be briefly 

summarised as follows:— 
‚ (a) The formation of the positive crater 
in such a position that none of the light 
emitted by it is obstructed by the negative 
carbon. 

(b) The impregnation of the carbons with 
metallic salts, thereby rendering the flame 
highly luminous. 

, Engineers who attended the demonstra- 
tion of electrical apparatus at Hastings about 
three years ago will remember that consider- 
able attention was attracted by a Carbone 
arc lamp, which was taking the same current 
as an ordinary 10-ampere arc lamp burning 
5y its side, but the new lamp appeared to 
be giving between two and three times the 
light ; the pressure across the terminals was 
about 85 volts. As the arc was giving a 
remarkably white and steady light, and was 
not burning in an enclosed globe, this high 
voltage excited considerable interest. 

It is well known that the maximum illu- 
mination obtainable from a pure carbon arc 
lamp in any direction is proportional to the 
area of the positive crater visible in such 
direction, plas the light emitted by the red- 
hot portions of the carbons, the white spot 
on the negative, and the flame or arc mist ; 
and since the area of the crater is approxi- 
mately proportional to the current and is 
not appreciably increased by an increase of 
voltage, it would appear, at first sight, that 
to expend energy on an increase of voltage 
must tend to decrease the efficiency. It 
must be remembered, however, that for all practical purposes it is 
not so much the actual area of the crater that determines the 
useful efficiency of an arc as the area visible at any angle below the 
arc. 
Mr. Trotter has shown that if none of the light from the positive 
crater is intercepted, then the candle-power from this source at 
any angle may be represented by the radius vectors of a circle 
drawn to such a scale that the diameter of the circle is proportional 
to the candle-power measured directly facing the crater. 

To be able to calculate and plot the candle-power from the area, 
the intrinsic brilliancy of the positive crater must, however, first be 
determined. This has been found by three different authorities to 
be 146 C. P., 158 C. P., and 170 c.p. respectively per square millimetre, 
and as the mean of these results is 158 с.р. per square millimetre, 
16 appears reasonable to take this figure for calculating the candle- 
power of the positive crater from ite area. There is, however, also 
to be taken into consideration the fact that the intrinsic brilliancy 
of the soft core portion of the crater is considerably less than that 
of the hard carbon portion, and probably does not exceed 100 c.p. 
per square millimetre. 

Mrs. Ayrton found the total area of & 10-ampere, 45-volt crater 
to be approximately 18 square millimetres, of which 7 square milli- 
metres were soft core and 11 square millimetres were hard carbon. 
The total maximum candle-power emitted by a 10-ampere positive 
crater, calculated on the above basis, would appear to be 2,438 с.р. 

Objection has been raised to the use of polar curves for showing 
the'effüciency of an arc, on the ground that the mean spherical 
candle-power cannot be calculated directly from these curves. It 
18, however, even more impossible to determine the useful efficiency 


Fic. 2. 


of an arc from knowledge of its mean spherical candle-power only. 
For instance, the mean spherical candle-power of a direct-current 
arc would be approximately the s&me, whether the positive crater 
were at the top or at the bottom, whereas it is well known that in 
the majority of cases the useful efficiency is enormously reduced by 
what is known as connecting up а lamp the wrong way. 

A polar curve giving the candle-power at any angle is the more 
useful guide to an engineer selecting arc lamps for any given pur- 
pose than the bare information that a certain type of lamp has an 
efficiency of a certain mean spherical candle-power per watt. 

Not only is a very large proportion of the total light emitted 
by the positive crater of an open arc intercepted by the negative 
carbon, but the waste from this cause oocurs in the direction in 
which, for many purposes, it can least be spared. It is evident, 
therefore, that a very large economy can be effected by causing 
the positive crater to form in such a position that, whatever angle 
it be viewed from, none of it shall be cut off by the negative 
carbon. 

Mr. Carbone appears to have been the first to suegest that the 
solution of this difficulty was the use of inclined carbons combined 
with & voltage of from 80 to 90 volta across the arc; he also dis- 
covered a method of controlling the long arc without flickering, 
and succeeded in obtaining a form or shape of Hame which reduces 
to a minimum the absorption of the light from the crater by the 
arc mist. Fig. 1 shows the ends of the carbons and the economiser 
of a Carbone ” arc lamp. 

The Carbone method of controlling the position of the arc, shown 
in fig. 2, consists of a closed iron magnetic circuit, the only field 
affecting the arc being that due to magnetic leakage from this 
closed circuit. The chief leakage will obviously be from the ends 
of the cores carrying the exciting solenoids. Holes are drilled in 
the iron ring midway between the points to which it is fixed to the 
core, thereby increasing the magnetic reluctance, and causing 
further leakage, at points approximately at right angles to the 
cores. The result is a weak hemispherically-shaped leakage field 
of just sufficient strength to maintain the craters at the tips of the 
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carbons, the shape of the flame covering the mouth cf the econo- 
miser somewhat resembling that of a soap bubble covering the bowl 
of a tobacco pipe under very slight pressure. 

Fig. 3 is reproduced from a photograph of a 10-ampere 85: volt 
" Carbone" arc, the incandescent tips of the carbons being just 
visible below the edge of the economiser. The dense portion of 
the flame is the violet mist, which is very similar in appearance 
and colour to the mist seen between the carbons of every arc lamp. 
This mist is surrounded by a sheath or envelope of burning gases. 

Unlike the ordinary arc lamp, the length of the arc mist to be 
traversed by the crater light is not appreciably increased by 
lengthening the arc. It would appear, therefore, that by ascer- 
taining the area of the crater visible in a given direction for 
voltages ranging from 45 to 100 volts, it should be possible to 
ascertain to what extent the high efficiency of the “ Carbone " arc 
is directly due to the fact that the higher voltages cause the crater 
to form more at the tips of the carbons. 

From a number of photographic views of the craters of carbon 
lamps, the author deduces that with voltages of less than 60, the 
crater forms between the carbons, and whilst the actual ares is 
approximately the вате as that of a similar current 90-volt arc, the 
area visible is only a fraction of the total area. 

In the case of two arcs in parallel, a given voltage will maintain 
a considerably longer arc between a soft core positive carbon and 
the negative, than between & hard carbon and the negative. 

To form the craters at the tips of the carbons, a pressure of 
from 80 to 90 volta is required, and no useful improvement in 
the position of the craters is obtained by increasing the pressure 
of a 9 or 10-ampere arc above 90 volta, 


Vol. 59. No. 1,501, Асасвт 31, 1906.] 


THE ELECTRICAL REVIEW. 855 


From two curves of the areas of the craters visible directly 
below the arc with different voltages, it is seen that the '* Carbone" 
lamp has a very different characteristic to the corresponding curve 
given by Mrs. Ayrton for coaxially arranged carbons. This 
reaches а maximum at about 42 volts, and then steadily falls, 
whereas the '' Carbone " efficiency curve continues to show a marked 
improvement up to 80 volts. 

It has so far been assumed that the candle-power emitted by the 
positive crater is proportional to the area of such crater, and that 
no appreciable proportion of the light emitted is intercepted by 
tbe arc mist. 

The positive crater area of a 9:3-ampere 89-volt “Carbone” arc was 
found to be 17:1 square millimetres, of which 3 square millimetres 
was of soft-cored crater. The candle-power emitted by the posi- 


tive crater, plus that emitted by the negative or white spot, should 


therefore be :—Hard carbon positive crater 14:1 sq. mm. x 158 = 
2,227°8, soft-cored positive crater 3'0 sq. mm. x 100 = 300°0, nega- 
tive crater 1:5 sq. mm. х 158 = 237 0; total, 2,764'8. 

The polar curve, fig. 4, shows that the candle-power derived 
from the craters is considerably smaller than Dr. Wedding’s curve 
plotted from the mean of actual candle-power measurements taken 
at а number of different angles and in different vertical planes. 
We have, however, to add to the candle-power derived from the 
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FIG. 4. 


area of the craters the candle-power of the flame and of the red- 
hot portions of the carbons. Dr. Wedding found the mean candle- 
power measured in the same horizontal plane as that occupied by 
the craters to be approximately 900, which added to the radii of 
the polar curve gives the third or outer curve. 

It would appear, then, that the light intercepted by the arc mist 
is represented by the difference between the outer curve and Dr. 
Wedding's curve of actual results. 

By far the chief source of light in a pure carbon arc is the posi- 
tive crater; it would appear that of the total candle-power of 
2,750 hemispherical candle-power emitted by a 10-ampere chemical 
carbon аге, less than 700 с.р. is emitted by the positive crater. 
Whilst, therefore, the high efficiency of this type of arc is in a 
measure due to the formation of the craters in such a position 
that none of the light from the positive crater is intercepted by 
the negative carbon, it is evident that it is only partially due to 
this cause. 

The crater area of a chemical carbon arc is in а great measure 
dependent upon the portion of the carbon that is being consumed 
at the time. The movement of the crater causes considerable 
difference in the pressure across the arc, the total variation some- 
times amounting to as much as 15 per cent. It is interesting to 
note that, owing apparently to the lower resistance of a chemical 
carbon arc, the craters can be retained at the tips of the carbons 
with & very much lower voltage than is required for a pure 
carbon arc. 

Another noticeable difference between chemical carbon arcs and 
pure carbon ares is to be found in the drop of potential across the 
positive crater. 

The bulk of the light from a chemical carbon arc emanates from 
the flame, and is apparently due to minute burning particles in the 
flame which are raised to a very high state of incandescence. It 
has been found that the relative intrinsic brilliancy of the flame 
of a chemical carbon lamp is about one-third that of the positive 
and negative craters.*. It must be remembered, however, that the 
area of the flame visible at any angle is many times that of the 
crater, and the total light emitted by. the flame is consequently 
many times that emitted by the craters. 

The efficiency of a chemical carbon lamp is so very much higher 
than it has yet been possible to attain with any type of pure 
carbon arc that it might appear at first sight that the use of pure 
carbons would very soon cease. Unfortunately, however, the 
advantage from the point of view of efficiency is discounted by 
certain defects which render this type of lamp unsatisfactory for 
many purposes. 

The flickering noticeable in all chemical carbon lamps cannot at 
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present be entirely overcome, though it has been greatly reduced in 
recent lamps. The carbons are now usually of the composite type, 
consisting of three zones. The outer zone or envelope is composed 
of pure carbon, giving mechanical strength. The next contains 
carbon mixed with various salts—such as those of calcium and 
magnesium—and the inner soft centring core is made of the same 
materials less strongly compressed. , 

The poisonous fumes given off by the burning chemicals make 
the lamp unsuitable for use in & room not very efficiently ven- 
tilated, besides which, these fumes are very apt to injure the 
mechanism of the lamp. 

The ash or residue from a chemical carbon arc ів. very much 
greater than from a pure high-voltage flame arc lamp. 

The carbons are at present considerably more costly than pure 
carbons, and as the globes cannot be entirely enclosed, the life of 
the carbons is very short. The light is useless in positions where 
discrimination of colours is required. 

The nearest approach to & pure white light that has yet been 
attained by artificia] means appears to be that of the high-pressure 
pure carbon arc with downward-feeding jnclined carbons. That it 
is so, however, is somewhat surprising, as it would be expected that 
the very long flame of the high-voltage arc would give & very 
violet light. 

Sir W. Abney has shown that the light emitted by the positive 
crater of a pure carbon arc lamp is very like sunlight, but has a 
slight excess of orange and green rays and a slight deflciency of 
blue. Notwithstanding this generally accepted fact, it is well 
known that the light from an ordinary arc lamp tends to make 
objects appear to be blue or purple, particularly when the arc is 
long. Mrs. Ayrton attributes this blueness to the fact that a 
portion of the light from the crater in passing through the flame of 
the arc is reflected and refracted by minute particles of incan- 
descent carbon, and as these carbon particles absorb the red and 
green rays and allow the violet rays to pass, the light emitted by 
the flame or carbon mist is of a deep violet colour. It would 
appear, therefore, that if just the correct quantity of this violet 
light could be mixed with the direct light from the crater, which, 
as has been shown, is deficient in violet rays, the result would be 
an exact reproduction of sunlight. In the ordinary direct-current 
arc a large percentage of the crater light is intercepted by the 
negative carbon, whereas, owing to the very much larger area of 
the flame, comparatively little of the light from it is so intercepted. 
The resultant mixture, therefore, contains far more violet rays than 
are required to produce a pure white light. 

The fact that none of the crater light of the Carbone" arc is 
intercepted may, at any rate partially, account for the pure white- 
ness of this light. | 

It must be remembered that the general public do not judge of 
the efficiency of any system of lighting by taking photometric tests. 
It would probably be much better for the electrical industry if they 
did. Their usual method of judging a light is, first to look at the 
source of light, to satisfy themselves that there is a large area of 
light-giving surface, and secondly, to examine the ground directly 
below the lamp they are judging. The engineer, however, recog- 
nises that it is of even greater importance to know what is the 
minimum illumination midway between lights than it is to know 
the maximum illumination directly below the arc. | 

It is well known that at least 40 per cent. of the light emitted 
by an arc lamp is intercepted by the opalescent globe. This waste 
appears to be necessary, in the first place, to prevent the dazzling 
effect which would result from an unscreened arc fixed at a position 
that comes within the natural angle of sight, and in the second 
place to give a diffused light, or the effect of a light emitted from 
a large surface. The screening effect, however, need not be con- 
sidered if the source of light can be placed at such a height above 
the ground that it does not come within the natural angle of sight. 
It appears that for many purposes, such, for instance, as for 
lighting large buildings, where the source oflight can be placed 
30 ft. or 40 ft. above the ground, it is unnecessary to use densely 
obscured globes. It is suggested that for this purpose long flame 
arc lamps should be used, fitted with globes of which the lower half 
is unobscured. 

Alternating-current lamps are very unpopular in this country on 
account of their very low useful efficiency. Dr. Wedding has found 
that the efficiency of an alternating-current lamp of the long tlame 
downward-feeding carbon type is practically similar to that of a 
direct-current arc of the same type. 

The author has obtained a photograph showing the area of craters 
of a 10-ampere pure carbon high-voltage arc, tbe current being 10 
amperes, voltage 67, and the area of the craters 15:3 square milli- 
metres. The watts per square millimetre of crater area are there- 
fore 44. They are consequently no greater for this alternating- 
current arc than for a 10-ampere direct-current arc. 

Another objection to alternating-current arcs is that, when con- 
nected across an alternating-current circuit of less than 50 cycles per 
second, the flickering is very objectionable. It appears that this 
difficulty may also be considerably lessened by using downward- 
feeding carbon arcs, in which both craters are visible directly below 
the arc. As in tbe ordinary coaxially arranged carbon arc only one 
crater is visible from any position during one entire balf of each 
cycle, there must of necessity be a dark period between each flash 
oflight. An experiment described by the author appears to show 
that a downward-feeding carbon lamp on a 50-cycle circuit gives 
the same effect as an ordinary lamp on a 100-cycle circuit. 


DISCUSSION. 


Mr. A. P. TROTTER, in opening the discussion, pointed out with 
reference to the author’s table of relative efficiencies that the 
results were not comparable unless the lamps were all measured on 
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the same basis, viz., ampere—the watt basis was even more difficult, 
owing to varying pressure. In regard to intrinsic brilliancy, he had 
obtained results varying between 64 с.р. and 170 с.р. per sq. mm., 
and the latter might be exceeded. He thought the curve (fig. 4) 
might easily be wrong by 30 per cent., owing to many causes not 
considered by the author, and that the light intercepted by the 
negative carbon in uniaxial lamps was somewhat over-estimated. 
In regard to colour, he maintained that the ordinary arc was really 
‚а pale straw colour (by day), and it was an illusion that it 
appeared blue at night. 

Mr. HAYDN T. Harrison agreed that the mean hemispherical 
candle-power had been increased by the Carbone lamp, but the 
downward candle-power had also been increased, and that was not 
wanted. The speaker had always tried to obtain an increased 
horizontal distribution of light. The quality of the carbons used 
ereatly affected results; he asked whether commercial types of 
carbon were used on the author's lamp. "The flame arcs, particularly 
the chemical varieties, gave just the luminous flame which was 
wanted, and that constituted their increased efficiency over the 
ordinary arc. 

Mr. DuppELL asked what was meant by soft-cored carbons? 
Did they contain some foreign body ? as he had found that a hard 
core, such as glass, enabled a lower voltage arc to be maintained. 
He did not think the are absorption was so large as was supposed, 
and suggested that a knowledge of the exact shape of field 
required with the Carbone lamp would be valuable. 

Mr. LEON GasTER discussed the flame arc; it was certainly 
eflicient, and in regard to the so-called poisonous fumes, he thought 
more definite information was required. He did not believe that 
lamp globes were feeponstble for absorption to the extent generally 
thought. 

Mr. Jvstus Eck suggested that the term candle-power per 
ampere was not wanted. He asked whether there was any air 
circulation over the carbons of the Carbone lamp, and what was 
the temperature of the arc? In regard to the yellow flame arc, 
he had found no ill effects in a building where 100 such lamps were 
used, and as a rule where such a high candle-power was employed 
there was good ventilation. 

Mr. Hoa4bLEY thought that in small towns there were few places 
where 850-watt lamps could be used, but a 250- watt flame arc would 
meet with success in such places. He had experienced no trouble 
from either flickering or chemical fumes, and thought the pale 
yellow-coloured light was much preferred for outside work. 

Mr. W. Н. PATCHELL, referring to the competition with gas, 
remarked that the railway authorities at Charing Cross had tried 
five “ Oriflamme " arcs against eight high pressure gas lamps, and on 
the basis of price the former gave 45,000 с.р. against 20,000 С.Р. for 
gas. He gave the energy cost per 1,000 mean hemispherical candle- 
power-hours, with various lamps as follows :— Oritlamme, 350-watt, 
'4d. ; Excello, 470-watt, 57d.; Santoni, 420-watt, 7d. ; Carbone, 
1,000-watt, 1d. ; ordinary open type, 500-watt, 14d. ; and enclosed, 
500-watt, 2d. Referring to the extensive use of arc lighting in the 
States, he said that, owing to the universal use of enclosed arcs, 
one man could trim 600 lamps against one man to, say, 40 lamps 
here. Further, the American engineer did not know what high- 
pressure gas was. He believed from trials that the magazine lamp 
was the coming thing. There was no flickering in his experience 
with the Oriflamme lamp. ‘The cost of carbon with the chemical 
llame атс was 09d. per lamp-hour, an amount not very different 
from the ordinary carbon arc. . 

Mr. Cowan, referring to the Carbone lamp, said that by enclosing 
the arc he had got the life up to 53 hours, though this introduced 
some flickering. Mr. Carbone, however, had obtained 300 hours' 
life with a lamp which he was introducing, but not a magazine 
lamp. In regard to the magnetic ficld round the arc, he thought 
the latter was pushed out, which would account for its shape; the 
crater area would be greater owing to the greater temperature 
obtained with 80 volts as compared with 45 volts pressure. Neither 
he nor Dr. Schwartz (of Manchester) who had tested the lamp, 
could detect the slightest colour difference in comparison with 
" Manchester daylight." 

After Mr. W. M. Мовркү had indulged in some historical 
reminiscences, Mr. LEONARD ANDREWS replied to the discussion. 
He pointed out that Mr. Trotter's figure for intrinsic brilliancy was 
very different from those of other authorities. He considered that an 
excessive horizontal distribution of light in street lighting was bad 
for the eyes, and referred to an example of lighting in Berlin, 
where groups of flame arcs mounted on 50-ft. poles gave an 
excellent illumination. 


Electric Power Development in the United States. 
—An American contemporary states that the following hydro- 
electric undertakings are now being carried out in the Southern 
States:—The Withney Company, of Withney, N.C., is erecting 
a power station, to have a capacity of 40,000 H.P., on the Tadkin 
River; the Chattanooga -Tennessee River Power Company is 
putting down a 42,000-n.P. plant on the Tennessee River; the 
Southern Power Co., of Charlotte, N.C., is erecting a 75,000-н.р. 
water-power plant; the Southern Light and Power Co., of Atlanta, 
Ga., is proposing to develop about 100,000 K. p.; the Columbus 
River Co. has authority to establish a plant of 75, 000 R. r.; anda 
new undertaking has recently been established on the Roancka 
River, at Eagle's Ferry, by the Eagle Falls Light and Power Co. 
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Radiation Phenomena, and their Bearing on Radiation 
Pyrometry. 
By Prof. J. B. HENDERSON, D. Sc. 
(Abstract of Paper read before Section G, August. 8th, 1906.) 


THE laws of radiation which have been developed theoretically and 
confirmed experimentally are four in number, and apply to the 
radiation from any ideal black body. They are— 


1, / ME Ad = от! (c being a constant) Stefan-Boltzman law. 


D АТ = stant. E ; 
3. E. к 3 } Wien 6 law of displacement. 
4. ЕА = —.— (а and b being constants) Planck’s law. 
(N T 1 
of the partition of energy in the spectrum. 

An is the wave-length of maximum radiant energy in the 
spectrum, Em the value of the maximum radiant energy, and т 
the absolute temperature. 'The expression proposed by Wien for 
the partition of energy in the spectrum differs from Planck's only 
in omitting the figure unity in the denominator, and may be inter: 
changed with Planck's if А T is less than 3,000. 

The above laws are developed theoretically from Maxwell's elec- 
tro-magnetic theory and the laws of thermo-dynamics. 

All accurate radiation thermometry is founded on these four laws; 
hence, wherever accuracy in radiation thermometry is required it is 
very important to remember the limitations of the laws—namely, 
that they apply only to the radiation from an ideal black body. 
Kirchhoff showed that the radiation inside an enclosure whose walls 
are at uniform temperature is the same as would be emitted by an 
ideal black body at the same temperature ; and by using the radia- 
tion from cavities whose walls were heated electrically to uniform 
temperatures, the theoretical laws have been experimentally 
proved. 

If, then, we wish to obtain accurately the temperature of any 
material in a furnace by means of the radiation which it emits, we 
must take the radiation from a cavity whose walls are at the 
required temperature. If the material is in liquid or pulverous 
form, a tube closed at one end serves the purpose if the closed end 
is inserted in the material and the radiation taken from the closed 
end. Ifthe material is in ingot form and there is no serviceable 
hole in it, we can use an auxiliary piece of similar material provided 
with a hole, and placed against the ingot, so as to have practically 
the same temperature as the ingot. The hole or cavity may bottom 
against the ingot or in the auxiliary piece of material. 

To use a radiation pyrometer in the tempering of armour plate 
on a cooling curve, it would be necessary to lay another plate with 
holes in it on the one to be tempered, then heat the two together 
in the furnace, and after withdrawing them from the furnace to 
focus the thermometer on the bottom of one of the holes. When 
the required temperature was indicated the upper plate could be 
removed and the lower one quenched, the upper one being returned 
to the furnace with the next plate. 

In every case where the temperature is read while in the furnace, 
it is necessary to shield the radiation from luminous flames after 


FIG. 1.—Fery RADIATION PYBOMETER: REFRACTING TYPE. 


leaving the cavity. This may be done by means of tubes, and the 
temperature of the walls of these tubes will not affect the result, 
provided an image of the cavity is formed on the sensitive surface 
of the thermometer. 

The principles on which the present radiation pyrometers are 
founded are the first and fourth laws. Those founded on the fourth 
law we may distinguish from the others by the term optical ther- 
mometers, because only the luminous portion of the spectrum is 
used. 

Pyrometers based on Law I have a black receiving surface for 
absorbing the radiation from the radiating body. This surface may 
be one of the junctions of a thermo couple, or the wires of a bolo- 
meter or one arm of a radiometer balance, but as we are more 
concerned with instruments used in the industries than with those 


‚ used іп the laboratory, the following descriptions will be confined 


to the former. 

Figs. 1 and 2 show two types of Féry pyrometers. In fig. 1 the 
image of the radiant is formed on the receiving surface by means 
of a fluorite lens F, although in some technical forms a particular 
kind of glass having low absorptive power in the infra red is used 
for the lens. The temperature of the receiving surface is measured 
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by a thermo-couple T and portable galvanometer. This pyrometer 
lacks sensitiveness at temperatures below 900° C., and to increase 
the sensitiveness Féry replaces the lens by a concave mirror м, 
making a reflecting telescope, as shown in fig. 2. This form can 
measure down to 600° C. The eye piece o in both instruments is 
for sighting purposes, as an image of the radiant must be formed 
on the small receiving surface of the junction. So long as this 
image is larger than the receiving surface the reading of the pyro- 
meter is independent of the distance from the radiant, because 
both the total radiation received by the lens or mirror and the 
area of the image vary inversely as the square of the distance from 
the radiant, hence the intensity of the image is constant. 


Fic. 2.—FERY RADIATION PYROMETER: REFLECTING TYPE. 


In a perfect pyrometer of this kind the receiving surface should 
be ideally black, and in some researches Lummer and Pringsheim 
have used cavities as receiving surfaces. The error introduced in 
a practical instrument due to this defect is, however, not of great 
sigaificance. The accuracy of the Féry instrument is within 1 per 
cent. between 800° C. and 1,600° C., with ideal black radiation. 

Law IV gives us the equation connecting the radiant energy 
with temperature along an isochromatic curve. This may be 
written— 


log E = е + : where c and d are constants. 


If, then, we confine our attention to one luminous wave length— 
say, the red line transmitted by red copper oxide glass, and plot 
log E as a function of 1/т, we get a straight line. This is the 
scientific foundation of all optical pyrometers. It may be easier 
to calibrate them empirically, but it would be possible to calibrate 
them by щеапв of this equation. 
А Optical thermometers are simply spectro-photometers of simple 
orm. 

The most practical is that due to Holborn and Kurlbaum, which 

is shown in fig. 3. An image of the radiant is formed in the focal 
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plane of a telescope, and is there superposed on the filament of a 
small electric lamp L, placed in the focal plane a c. The current 
in the filament is then varied until the filament, as viewed through 
the eye piece of the telescope, cannot be distinguished from the 
image of the radiant. The current in the filament then forms a 
measure of the temperature. To standardise the instrument each 
lamp is first of all aged and then calibrated to get the connection 
between the current and the temperature of the filament. In 
measuring very high temperatures the radiation is weakened by 
dark glasses or by successive reflection, the glasses or reflecting sur- 
faces being also standardised. Red glass is used in front of the eye 
piece. | | 
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Suction Gas Plants. 
By Prof. W. E. DALBy, M. A., B.Sc. 


(Paper read before Section G, August 7th, 1906.) 


I wave been asked many times during the last few weeks the 
question, What is a suction gas plant exactly? with an emphasis 
on exactly.“ There is good excuse for this question, because 
these planta have become practicable sources of motive power only 


I 


within the last three years. Three years ago it is probable that 
only one or two firms in the country would have undertaken to 
supply a plant and guarantee its action. At the recent trials held 
at Derby in connection with tbe Royal Agricultural Show, 14 
plants were entered for the competition, and with few exceptions 
they all ran well. 

Fig. 1 is a diagrammatic representation of a plant. The gas 
current through the plant is put on the rack, as it were, and 
stretched out to a straight line. To the right of the diagram will 
be seen the engine cylinder, which acts as a pulse to the system. 
When the piston moves out to the right, the pressure is reduced all 
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through the plant, and air is drawn in at the points A and в. 
Confining our attention to the air entering at 4, it makes ita way 
through what may be called the “tube,” and receives heat in the 
region marked H, thus increasing its capacity to absorb moisture. 
Water enters in this region, and the heated air, acting as a sponge, 
saturates itself with water vapour, and then passes on to the grate 
of the producer, where it passes through an anthracite or coke fire. 
It will be observed that at this stage the quantities entering into 
this process for 1 lb. of carbon are 4°5 lb. of air and about 0:084 1b. 
of water. Chemical changes now take place, and the air and the 
absorbed moisture become transformed after the passage through 
the fire into a gas containing, roughly, 29 ]b. of carbonic oxide, 11 1b. 
of hydrogen, 4 lb. of methane, 57 lb. of nitrogen, and 12 lb. of 
carbon dioxide per 100 lb. The density of the gas in this state is 
small,and therefore, if it were taken direct into the cylinder, a charge 
of small energy value would be obtained. It is therefore necessary 
to cool the gas down to something like the atmospheric tempera- 
ture during its passage through the region ci, с. The gas then in 
some cases emerges into an expansion chamber placed close to the 
engine. Examining now more particularly the cylinder end of the 
apparatus, and assuming a suction stroke to be taking place, the gas 
enters through the valve с into a chamber which is in direct communi- 
cation with the air; consequently the suction produced by the piston 
draws into this chamber, and ftom thence into the cylinder, not 
only gas from the producer through the valve d, but the 
quantity of air neceseary to make it into an explosive 
mixture tbrongh the air-pipe B. The quantity of air through 
the air-pipe в is controlled by a valve, which is set in 
a definite position. The mixture of gas and air passes into 
the cylinder through the valve м, and is compressed during the 
return stroke of the engine until, at a suitable point, it is fired by 
an electric spark obtained by breaking the circuit through which a 
current flows, the current being derived from a magneto of the 
Simms-Bosch type, mounted on the side of the engine, and operated 
by a pin on the cam-shaft. Thus the movement of the piston to 
the right causes a flow of air and steam into the apparatus at the 
left, which undergoes a series of complicated chemical reactions in 
the producer part, and, at the same time, draws gas from the 
apparatus and combines it with a suitable mixture of air to form 
the explosive mixture. At the end of this suction stroke the pro- 
ducer is cut off from connection with the engine by the closing of 
the valves а м, and the remaining three strokes of the Otto cycle 
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are completed. "These operations are all perfectly straightforward, 
and present no apparent difficulties. But the extraordinary feature 
of the suction plant is, that an engine'can go on working con- 
tinuously, and tbese operations can go on minute after minute, 
hour after hour, and day after day, so that the explosive mixture 
made in the mixing chamber, and the power developed by the 
cycle of operations in the cylinder, are automatically regulated to 
enable the engine to run on a variable load without the necessity 
of altering the position of a single valve or handle. 

It will be observed (fig. 1) that heat is taken into the system in 
the region H, and is expelled again in the regions marked c; and c;, 
and it will be at once apparent that if heat is to be taken away 
from region c, and is to be introduced in the region н, the apparatus 
may be so constructed that the heat required at н is that taken 
from the heat rejected at c, thus introducing the principle of 
regeneration. 
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Fig. 2 illustrates how the gas stream is coiled upon itself in order 
to realise this regenerative principle. It will be seen that the 
water and the air, after being drawn into the system at the point 
marked 4 by the suction of the engine, absorb heat from the part 
of the stream from which heat must of necessity be withdrawn, 
the two рс of the stream being separated in this region by a 
suitable heating surface. The part of the apparatus in which this 
interchange takes place is sometimes called the boiler, more 
generally the evaporator. It will be observed that a supplementary 
supply of air is taken in a little lower down at 41. The p se 
of this will be explained later in connection with Messrs. Crossley's 
plant. The airsaturated with moisture passes through the fire of 
the producer, and the general composition of the gas produced is 
shown at the top of the diagram. The composition by volume is 
also shown. The gas passes down the gas-pipe into the scrubber and 
cooler, emerging at the proper density for the engine. The figures 
given refer to the analysis of Dowson gas, published by Mr. Dugald 
Clerk in his Gas Engine," and are not materially different from 
the composition of gas given by the producer plant. It will be 
observed that 1 1b. of anthracite, neglecting the ash, combines with 
4 5 lb. of air and 0:84 lb. of water to produce 6:3 10. of gas, equal 
to 94 cb. ft., and that the calorific value of this is equal to 
148 B.TH.U. 

Fig. 3 shows an actual producer arranged to carry out this pro- 
cess, made by Messrs. Crossley Bros., of Manchester. Coal is fed 
to the hopper at the top, and makes its way down to the incan- 
descent part of the fire, во that the fire is practically working 
under a head of coal. The arrangement causes the incandescent 
part of the fire which extends from the grate surface to just below 
the bottom of the hopper, to be constantly fed with warm dry fuel, 
and, at the same time, the gases driven off from the fuel in the 
lower part of the hopper, called a distilling and distributing bell, 
are acted upon by the incandescent fuel so as to prevent the forma- 
tion of tar. The evaporator or boiler is placed so that hot gas 
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as it goes from the fire circulates round it on its way to the gas 
pipe. Air is taken in at the top, and fills the space above the 
water level in the boiler, and a constant trickle of water through 
the tap maintains the water level approximately constant. The 
satarated air is drawn down through two air pipes embedded in 
the packing at the back of the furnace lining. A further regulated 
supply of air is drawn in below the grate, and the air then streams 
upwards through the fire, and the gas therein produced passes 
round the boiler, and produces the necessary evaporation of water 
for saturating the incoming air with steam; then it passes away 
through the gas pipe to the scrubber, where it is cleaned and 
cooled, finally emerging from the scrubber in a state suitable for 
use in the engine. Any fine particles which may be carried by the 
gas stream—dust and so forth—are shot down into the water 
seal. Sawdust is put into the scrubber to catch any tar that may 
come through. 

Fig. 4 shows а more contorted gas stream. It will be seen, how- 
ever, that all that has happened is that the gas, and at the same 
time the water stream, take an additional turn round the hot gas 
stream. They are then introduced into the generator, where again 
heat is abstracted from the hot gas still further to heat the air and 
water together. The action of the producer in other respects is in 
general the same as that of the other described. 

Fig. 5 shows the producer arranged by the Nationa] Gas Engine 
Co. to carry out these operations. Very little description is 
necessary, because in all essential principles the producer is the 
same asthe one last illustrated. It will be observed that the 
increased regenerative action is obtained by introducing the air 
into a roughly helical passage Е, y at the point marked р, which 
winds round the pipe carrying the hot gas from the producer to the 


scrubber, and then finds its way into an annular space heated by 
the gas as it leaves the fire. The water is introduced into a 
species of Field tube placed in the centre of the gas-pipe and 
emerges hot at Q, where it trickles through the funnel into the 


Fig. 4. 


annular space in which the hot air is circulating. The water 
trickling into this space is held by various ribs, as seen, so tbat the air 
gete properly saturated before it flows down the air and steam 
pipe K into the space below the grate, from which it is drawn 
through the fire where it is chemically changed, and the hot gas 
produced passes away, as before, through the scrubber to the 
engine. 

It will thus be seen that there are several ways in which the gas 
stream may be twisted upon itself, and the arrangements necessary 
togive & mechanical environment to these contorted streams result 
in different forms of producers, which are all essentially the same 
in principle, however much they may differ in appearance. The 
producers аге all modifications of the original Dowson pressure pro- 
ducer, the chief modification being in the use of the regenerative 
principle to avoid the use of a separate boiler to generate the steam 
required in the producer. 


At the present time there does not appear to be a definite relation 
between the proportions of the furnace of the producer and the 
power to be produced. The incandescent part of the fuel occupies 
the vertical space between the level of the grate and the bottom of 
the inverted cone which guides the fuel down from the hopper to 
the fire, and the height of this space, which is the thickness of 
incandescent fuel through which the air and steam are drawn, is 
about 2 ft. in the case of producers designed for engines of from 15 
to 20 н.р. The area of the cross-section of the furnace averages 
about 0:065 to 0:075 sq. ft. per B.H.P. The capacity of the furnace, 
reckoned as the cubic contents of the space betweea the fire-bars 
and the bottom of the distributing and distilling cone, is 2:37 cb. ft. 
in the case of the 20-н.р. producer of the National Co., illustrated 
in fig. 5. Inthe Crossley design, shown in fig. 3, the capacity is 
1:58 cb. ft. for 15 p H.P. These figures reduce to 0:118 cb. ft. and 
O 105 cb. ft. per в.н.р. respectively. The diameter of the furnace 
ia the National" design is 154 in. for a 20-H.P. furnace, and in 
the Crossley design 12 in. for a 15-н.р. furnace, giviag actual areas 
of 1:31 sq. ft. and 0785 sq. ft. respectively. These figures corres- 
pond to furnace areas of 0:065 and 0:075 sq. ft. per B. H. r. The 
depth of the fire in the case of the National” engine is 1 ft. 10 in., 
and in the case of the Crossley producer it is 2 ft. 

In order to produce a continuous supply of gas the producer 
must be designed so that fuel can be introduced into the furnace 
without at the same time introducing air; the water required for 


. regulating the quality of the gas should be supplied from the 


external source at a constant rate, and the rate of combustion 
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in the furnace should be constant, and the fire should be uniformly 
hot. 7 

In order to fulfil the first condition the fuel is introduced into 
the distilling and distributing bell through a hopper, whose design 
may be likened to the old grease-cock used for getting grease into 
an engine steam-chest. There are two valves, one giving com- 
munication between the interior of the hopper and the furnace, and 
the other giving access to the hopper from outside. Without going 
into the general details of hopper design, figs. 3 and 5 illustrate 
two typical examples. The outer valve v, fig. 5, simply slides off 
horizontally about the vertical axis marked ö, the inner one is a 
heavy valve something like a mitre-valve, and it is operated by the 
lever т. The process of charging the furnace is to close the inside 
valve, and then to charge the hopper through the outer valve, and, 
after closing the outer valve or lid, to open the inner valve by 
means of the lever L, and so allow the fuel to fall into the dis- 
tilling and distributing cone. In the case of the design shown in 
fig. 3, the upper part a of the hopper turns about the vertical 
pin B. The top of this movable part is provided with a lid v, 
through which the fuel is introduced into the hopper. Then a turn 
of the hopper brings the holes in its base opposite to the holes in 
the fixed part of the hopper, and so allows the fuel to drop into the 
distributing cone. 

The hoppers, in fact, are so arranged that they form a gas or air 
lock. At the same time they prev»nt air from getting in, and they 
prevent gas from getting out during the charging process. 

'The second condition of steady working—namely, that the water 
should be supplied at a constant rite—is easily fulfilled by placing 
а small tank, provided with a ball valve, on the main supply pipe, 
at a convenient height above the producer, and using this tank for 
the supply of the producer water only. In this way the water is 
supplied at & constant head, and once having adjusted the supply 
cock to give the quantity necessary, the rate of flow will remain 
constant, because the head is constant. If the supply is taken 
direct from the water main, the variations of head in the main pro- 
duce corresponding variations in the flow, and make any accurate 
regulation of the water supply impossible. 

The third condition of steady working requires that the supply 
of air and steam should take place at a regular rate. This supply 
is determined entirely by the engine, and when the engine is 
working steadily on its load the suction strokes follow one another 
regularly, with the exception that when the action of the governor 
prevents the gas valve from opening, the suction stroke is not felt 
through the producer, but only through the pipe which supplies air 
to the mixing chamber of the engine, in which air is mixed with 
the gas drawn from the producer to form an explosive charge. 

This regular supply of air and water to the furnace causes a per- 
manent régime to be established with regard to temperature, so 
that the gas which is produced is of regular quality. 

Nothing disturbs the regularity of working so much as the 
elinkering of the fuel. Clinker in the fire prevents the supply of 
air from spreading uniformly through the incandescent fuel, and 
thus causes irregularity of the fire, which in its turn causes 
irregularities in the quality of the gas. The quantity of air passing 
through the fire gets gradually less as the obstruction caused by the 
elinkers gradually increases. If clinkering cannot be altogether 
prevented, that which is formed should be of a friable nature, so 
that it can easily be removed without damage to the furnace lining. 

The formation of clinker can be minimised by keeping the 
temperature of the fire relatively low, and this is accomplished by 
the steam which is introduced in the air supply. Part of the 
steam drawn in with the air is dissociated in the furnace into 
hydrogen and oxygen, this being an endothermic process in which 


62,000 British thermal units per pound of hydrogen dissociated are . 


withdrawn from the furnace. The steam bas, therefore, a cooling 
action upon the farnace, and hence prevents high temperature, and 
prevents, therefore, the formation of clinker. It may be said in 

ing that this action of the steam in keeping the furnace cool is 
one of the leading principles in the Mond producer, the object 
aimed at being to keep the furnace so cool that the nitrogen which 
is produced by distillation from the bituminous coal used is not 
dissociated, and may therefore be subsequently recovered and 
turned into ammonium sulphate. 

When the engine is working at a lighter load the number of 
suction strokes per unit of time is decreased, and consequently the 
amount of air drawn through the furnace, and therefore the heat 
produced in the furnace per unit of time, is reduced. Herein lies 
one of the difficulties in the correct proportioning of suction-gas 
plants, because if all the load is thrown off the engine for a short 
time, the air drawn through may be insufficient to keep the fire in 
& condition to produce good gas. An engine which is to work 
occasionally on a full load, and very often on a light load, may be 
advantageously combined with a furnace of relatively small dia- 
meter. When running on a light load with a furnace suitably pro- 
portioned for running continuously at full load, the few suction 
strokes made with the gas valve open may not draw sufficient air 
to keep the fire properly hot. This difficulty is sometimes evaded 
by fitting & by-pass between the gas pipe and the mixing chamber 
of the engine. When the cock on the by-pass is open there exists 
a small permanently open passage between the gas pipe from the 

ucer and the mixing chamber. Consequently, at every suction 
stroke of the engine а small quantity of air is drawn through the 
fire, and of neceseity also a small quantity of gas through the by- 

into the mixing chamber, and from thence into the cylinder; 
but this quantity is not sufficient to form an explosive mixture 
with the air drawn through the air pipe of the engine at the same 
time. The exhaust, therefore, always contains a small proportion 
of gas when the engine is running light with the by-pass open. In 
this way the fire can be maintained in an active condition, and full 
load can be put on at any time without trouble. 


In the trials which were recently conducted at the Royal Agri- 
cultural Show at Derby, one day was devoted to testing the engines 
on variable loads. Each engine was required to run for two hours 
on no load, and then to change to full load for one hour, after 
which all the load was taken off, and the engine continued 
running for an hour on no load, at the end of which time one-third 
load was applied for an hour, and then half-load for an hour; 
finally full load was applied for the last two hours of thetrials. It 
should be understood that the engines were not allowed to stop 
during these changes of load. The run was a continuous one of 
about eight hours. The automatic action of the plant is sufficiently 
evidenced by the fact that in some cases not a handle was touched 
during the whole day; nothing was done, in fact, but to charge the 
hopper with fuel at intervals and to change the load on the brake. 
This automatic regulation i8 obtained by varying the amount of 
éteam drawn through the fire as the demand on the producer varies. 
For instance, when running at light load, as has already been 
explained, a small quantity of air is drawn through the fire at 
every suction stroke by means of the by-pass, and the temperature 
in the producer is therefore relatively low, therefore the incoming 
air is cooler, and carries less steam with it. Consequently the gas 
produced is not so rich. As the demand on the engine increases, 
more air is drawn through per unit of time, the temperature rises, 
the incoming air is warmed to a greater extent, more steam is 
carried through with it, and the gas produced is richer. 

In the producer (fig. 5) the variation of the temperature of the 
evaporator in consequence of the varying quantity of air drawn in 
per unit of time is relied upon to vary the quantity of steam in 
such a way that the richness of the gas ie proportioned to the 
demand on the producer. The air-supply pipes and the grate in 
the producer used by Messrs. Crossley are shown diagrammatically 
infig. 6. It will be noticed that the air is taken in in two streams, 
one stream coming in charged with stenm from the boiler, the 
other stream being practically dry air which is introduced directly 
under the grate through the supplementary air valve. The quantity 
of steam in the total air supplied depends, therefore, on the relative 
proportion of air composing the two streams, and this is adjusted 
by properly setting the valve on the supplementary air supply. 

It would take too much time to describe the devices fitted on 
the various plants for regulating the proportion of steam in the air, 
but they all have fortheir object the increase of the water supply 


` when the load on the engine increases. 


Passing on now to the method of starting a plant, after the fire 
is lighted air is blown into the ash-pit by means of a small fan. 
Blowing is maintained for from 15.to 30 minutes, when the plant 
is starting up from a cold condition, and during this operation the 
valve z is open to the chimney, so that whatever is being produced 
passes away without going into the scrubber or into the engine, and 
the valve r4 is turned into the position LI. Small test-cocks are 
fitted near the producer, and also near the engine, and blowing is 
continued until the gas will light, and maintain itself alight, at 
these test-cocks. When the gas produced is of this quality, 
the chimney valve is closed, blowing is stopped, the valve in the 
air-pipe is turned into the position 12, and a turn or two at the fly- 
wheel is sufficient to start the engine. Full load can be put on 
within a few minutes of starting. In all the 14 designs sent in for 
competition at the Royal Show, the fan was placed on the air side 
of the grate, so that whilst blowing up for starting the plant acted 
as a pressure-plant, and it was not until the engine started that the 
pressure in the producing system fell below the atmosphere. | 

The actual consumption of anthracite per brake-horse-power is 
not an easy quantity to measure, because the producer holds such a 
large quantity of fuel in proportion to the quantity burnt per hour. 
It is then difficult, unless on an extremely long ran, to eliminate 
the starting and stopping errors. Assuming a 20-B.H.P. plant to 
start on Monday morning with an empty producer, and to run 
10 hours per day on full load for a week, banking the fires at night, 
the consumption of anthracite peas would be about half a ton 
for the week, and about three-eighths of a ton if the average load 
is about half full load. With coke the consumption is about 25 per 
cent. more. From 2,000 to 3,000 gallons of water per week are 
required for a 20-в.н.р. plant to provide water for the scrubber 
and the producer, and of this by far the larger part would be used 
in the scrubber. | | 

The gas produced contains a large amount of carbonic oxide, 
which is of a very poisonous nature, and being inodorous, its 
escape cannot be detected. With a pressure plant any leak in the 
joints, of course, allows the gas to escape into the atmosphere, and 
very serious consequences may easily follow to those in attendance. 
With a suction plant, on the contrary, air leaks inwards, and 
danger from poisonous gas is small, provided the plant is installed 
properly. Should sufficient air leak inside to cause an explosion, 
the water seal would blow out, and thus act as a safety valve. The 
water seal thus serves the double purpose of collecting dust 
brought down the gas pipe and of acting as a safety valve. 


Action for Damages.—The National Telephone Co. 
was sued by the parents of a youth named T. O. Evans for damages 
under the Employers’ Liability Act, the youth having been killed 
by a fall from a pole whilst in the service of the company. Judge 
Lumley Smith remarked on the danger of the work, but found no 
evidence of negligence on the part of the company, and therefore 
gave judgment for the defendante. The plaintiffs then made a 
claim under the Workmen's Compensation Act, and the judge post- 
poned his decision. An offer of £60 bad been rejected by the 
plaintiffs. | 
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NEW PATENTS APPLIED FOR. 
Oo reas! y for this journal by W. P. Tnomeson & Co., Electrical Patent 


$8, igh Holborn, London, W. O., snd at Liverpool, to whom all 
inquiries should be addressed. 
15,2004. Improvements in supporting the plates of secondary batteries.“ 


А. E. Seanitz and W. E. Parkes. (Date applied for under Rule 5 of the 
Patents Rules, 1905, July 4th, 1906.) August 17th. 
j gee „%% Magnetic’ floating and moving objects." C. J. Murray. August 


18,119. Improvements in dynamos and motors.“ Н. Lacy. August 18th. 
(Complete.) 

18,120. “Improvements in electric motors." Н. Lacy. August 18th. 
(Complete.) 

18,185, *“ Improvements in or relating to instruments for indicating the flow 


of currents of electricity through conductors." S. J. Ross. August lutb. 


18,156. Improvements in means for the regulation of electrical machines.“ 
J. Ү.Јонхвом. (Felten & Guilleaume Lahmeyerwerke Akt.-Ges., Germany.) 
August 13th. (Complete.) 


18,168. Apparatus for transmitting synchronous and equal movements to & 
distance." BiEMENS BROS. & Co., Lrp., and F. TURNER. August 13th. 


18,179. ‘Improvements relating to electric installations working with tarbo- 
dynamos and accumulators.” М. Овнов, (Date applied for under Patents Act, 
1901, September 19th, 1905, being date of application in Switzerland.) August 
18th. (Complete.) 

18,186. Improvements in and relating to systems of electric motor con- 
trol.“ THE BRITISH THoMSON-HousTON Co., тр. (The General Electric Co., 
United States.) August 18th. 


18,187. “ Improvements in and relating to electric resistance regulators.” 
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. (Date applied for under Patents 
Act, 1901, August 14th, 1906, being date of application in Germany.) August 
18th. (Complete.) 

18,211. Improvements in trolley finders.” W. J. Ніхтом. (Date applied for 
under Patents Act, 1901, August 16th, 1906, being date of application in United 
States.) August 14th. (Complete.) 

18,212. Improvements in telegraphic and telephonic apparatus for estab- 
lishing communication between signal boxes and trains on theline." J.A.F. 
HALL. August l4th. 

18,220. Improvements relating to the utilisation of wind power for 
generating electricity for lighting or other purposes." G. BROUGHALL. 
August 14th. 

18.227. Improvements іп and pertaining to electric controllers." F. Vouk. 
(Date applied for under Patents Act, 1901, September 12th, 1905, being date of 
application in United States.) August 14th. (Complete.) 

18,229. Cap for use with telephones." W. P. Е. Милин. August lith. 

18,955. '' High tension section insulator for electric tramways or railways.“ 
F. G. KLEINsSTEUBER. (Date applied for under Patente Act, 1901, August 14th, 
1905, being date of application in Germany.) August 14. (Complete.) 


18,278. '*Improvements in and relating to electric railway systems." THE 
BuitisH THomson-Hovston Co., Lrp. (C. J. Kintner, United States.) 
August 14th. 

18,279. "Improvements in and relating to electric railway systems." THE 


British THomson-Hovuston Co., Lrp. (C. J. 
August 14th. | 

18,304. * Improvements in means for preventing the breaking of the 
conducting wires of electric lamps and electric fittings." В. B. BERRY. 
August 15th. 

18,329. “Improvements in or relating to electric; conductors." J. C. 
FULLER and G. FULLER. August 15th. 


18,343. “Improvements in or relating to the cores of dynamo-electric 
machines, transformers and the like having ventilating spaces therein." H. A. 
Mavor and Mavor & Согівом, LTD. August 15th. 


18,865. Improvements in metallic cases for motor-starters, switches, fuses 
and the like electrical apparatus.“ P. Brook and J. A. Hirst. 
August 16th. 


18,387. “ Automatic clock switch for controlling electric circuits, taps, 
valves and the like." A. GEALL. August 16th. 

18,894. ‘‘Improvements in internal combustion engines." E. С. NEWCOMB 
and Н. Ермсмрв. August 16th. 

18,408. '*Improvements in insulators for high-tension conductors.“ 
Lake, (G. Semenza, Italy. August 16th. (Complete.) 


18,428. Improvements in and relating to devices for adjusting or operating 
from a distance signalling pointers, indicators, contact arms and the like." 
DEUTSCHE TELEBHONWERKE G. u. B. H. (formerly named Deutsche Telephon- 
werke R. Stock & Co., G.m.b.H.). (Date applied for under Patents Act, 1901, 
November 10th, 1905, being date of application in Germany.) August 16th. 
(Complete.) 

18,485. Improvements in processes for producing electric discharges." Н. 
PaAuLING. (Date applied for under Patents Act, 1901, August 18th, 1905, being 
date of application in Germany.) August l6th. (Complete.) 


18,445. Improvements in electric glow lamp-holders specially applicable to 
metallic conduits." L. M. WATERHOUSE. August 17th. 


18.458. Improvements in spicing gripa for use in connection with electric 
tramways, overhead constructión and repairing." А. PHiPrPs. August 17th. 


18,464. “Improvements in bow trolleys or collectors for electric railways 
and tramways.” BRECKNELL, Munro & Rocers, LTD., and E. M. Munro. 
August 17th. 


18,479. ‘* Improvements in and relating to the cooling of electric appliances,” 
Hon. С. A. Parsons. August 17th. 


18,485. ‘‘Improvements in incandescing bodies for electric lighting and 
heating purposes." ALLGEMEINE ELEKTRICIBATS-GES, (Date applied for under 
Patents Act, 1901, August 29th, 1905, being date of application in Germany.) 
August 17th. (Complete.) 


18,4868. Improvements іп and relating to time and like switches, especially 
applicable for use with electric metering apparatus." ALLGEMEINE ELEKTRI- 
ciTATS-GES. (Date applied for under Patents Act, 1901, August 19th, 1405, being 


date of application in Germany.) Augusti7th. (Complete.) 


Kintner, United States.) 


H. H. 


18.487. Improvements in and relating to filaments.” Tue BRITISH 
Тномвом.Носвток Co., Lrp. (The General Electric Co., United States.) 
August 17th. 

18,488. “Improvements іп and relating to filaments.” Tar BRITISH 
THoMsoN-HovsroN Co., Lrp. (The General Electrio Co., United States.) 
August 17th. 

18,490. Improvements in systems of motor control.” Тнк Baririsn 


THomson-Hovston Co., Lp. 
August 17th. (Complete.) 


18,516. Improvements іп and relating to starting switches." A. D. SMITH. 
August 18th. 


18,524. Revolving electrode holder." J. W. Соілимѕ. August 18th. 
18,581. Improved means for ventilating dynamo-electric machines.“ 
Bruce PEEBLES & Co., LTD., and J. L. LA Cour. August 18th. 


18,592. Improvements in field magnets for dynamo- electric machines.“ 
Bruck PxrnLEs & Co., Lro., and J. L. LA Cour. August 18th. 


(The General Electric Co., United States.) 


18,501. ‘Improved electric current indicator." H. G. PRrsTED. August 
18th. (Complete.) 
18,565. ‘‘ Improvements relating to secondary batteries or accumulators.” 


E. M. Scankiper. August I8th. (Complete.) 


18,678. ‘Improvements in electric clocks and like mechanisms.” 


M. M. 
McHanpy and б. B. BowELL. August 18th. 


PUBLISHED SPECIFICATIONS. 


ops of ed arra i Dg o may e. per prt of Man. W. Р, 
HOMPS8O LI] olborn, ewe aD verpoo 0 price poe 
free, 9d. (in stampe). ' ' 


1905. 
DywNAMOo-ELECTRIC MacHiNES. British Thomson-Houston Co. (General Electric 
Co., United Btates.) 15,860. August 2nd. 


EqvALISING Coxpuctors or DywNAMO-ELECTRIC MacHiNESR, British Thomson- 
Houston Co., Ltd. (General Electric Co., United States.) 15,8604. (Date 
applied for under Rule 6 of Patents Rules 1906, August 2nd, 1906.) 


ExNcLosx Dp Anc Lamps. E. R. Grote and M. V. Ely. 17,107. August 28rd. | 


APPARATUS FOR Рворссімо ELECTRICAL DiscHARGES. H. J. Haddan. (Syn- 
chronous Static Co.) 17,808. August 96th. 


CONNECTORS FOR ELECTRIO CABLES. E. С. Lea. 18,016. September 6th. 


BnRvsH HoLpERS yor DvwAMOo-ELECTRIO МАСНІКЕВҮ. J. Н. St. Hill Mawdsley. | 
19,868. September 25th. 


ELECTRICALLY OPRRATED DISPLAYING MECHANISM FOR ADVERTISEMENTS AND THE 
LIKE. Н. 8. Woodyer and W. E. Woodyer. 90,184. October 6th. . 


ELECTRIC S8wrrcHmS. British Thomson-Houston Co. and E. B. Wedmore. 
21,489. October 91st. 


fona APPARATUS FOR EXpLosion Engines. М. Pognon. 26,174. December 
t . 


1908. 


ELECTRODE FoR Авс Lamps. О. Konitzer. 1,766. January 8rd. (Date applied. 
for under International Convention, January rd, 1906.) 


MEANS OR APPARATUS FOR DRIVING AND CONTROLLING ELECTRICALLY OPERATED 
CaPsTANS, Hoists AND LIKE HAULING AND WINDING APPARATUS. Clarke, 
Chapman &Со., Н. Walker and G. W. Money. 4,818. February 21st. 


APPARATUS FOR REGULATING THE PRESSURE OF ALTERNATING CURRENT ELECTRIO 
GENERATORS. Ganz & Co. Eisengiesserei und Maschinenfabriks Akt.-Ges. 
4,657. February 26th. (Date applied for under International Convention. 
May Hth, 1905.) 


COOLING THE Соммстлтов OF A DYNAMO-ELECTRIC MACHINE AND CONSTRUCTING 
THE COMMUTATOR THEREFOR. Siemens Bros. & Co. and C. M. Toplis. 7,256. 
March 26th.] 


SYNCHRONISING APPARATUS FOR ALTERNATING CURRENT DYNAMO-ELECTRIO Ma- 
cHiNES. H. J. McMahan. 7,891. Apa 2nd. (Date applied for under 
International Convention, April 10th, 1906.) , | 


VAPOUR-ELECTRIC APPARATUS, P. C. Hewitt. 8,619. April 10th. (Daterapplied. 
tor under International Convention, April?25th,e1906.) 


ELECTRODE For Storage BATTERIES. T. A. Edison. 1,99. January 95th. 
(Date applied for undertInternational Convention, November d, 1906.) 


Втовлок BATTERY ELECTRODES. Т. A" Edison and J. W Aylaworth. 1,938. 
ае (Date applied for under International “Convention, April 
th, .) 


MANUFACTURE OR TREATMENT OF FILAMENTS FOR INCANDESCENT ELECTRIC LAMPS. 
H. Zerning. 2,437. January 8lst. 


ELEcTric Mrxinc Furnack For Mixing STEEL. Вос. Electro-Metall que 
Francaise. 8,004. February 7th. (Date applied for under International 
Convention, February 11th, 1005.) 


REGULATING ARRANGEMENTS FOR UsE IN CONNECTION WITH ELECTRO-MECHANICAL 
Вүвтғиѕ FOR PROPELLING AUTOMOBILES AND THE LIKE. H. Pieper. 4,168. 
ы 20th. (Date applied for under International Convention, February 

‚ 1905.) 


ELECTRO-MAGNETIC DooR-OPENING APPARATUS. G. Smith and Е. Bausche. 
4,658. February 26th. 


PROCESS FOR MANUFACTURING ELECTRIC INCANDERCENCE BoDIES ОР DIFFICULTLY 
FUSIBLE CONDUCTIVE MATERIALS AND FUR UNITING BUCH BODIES TO SUPPLY 
Сомрсстовв. Н. Kuzel. 8,057. April 8rd. (Date applied for under Inter- 
national Convention, August 8rd, 1906.) 


AUTOMATIC REGULATION OF CONTINUOUS CURRENT ELECTRO-MoTORS USED FOR 
DRIVING VaRIABLY OR INTERMITTENTLY WORKING MACHINES SUCH A8 ROLLING 
MILLS AND THE LIKE. H. Pieper, 9,818. April 20th. 


PRODUCTION OF ELECTRIC ARC LIGHT AND APPARATUS THEREFOR. 
(Phoenix Elektrotechnische Ges.) 2,244. January 29th. 


OPERATING AND CONTROLLING QUADRUPLEX TELEGRAPH SYSTEMS, ALSO APPLICABLE 
TO OTHER TELEGRAPH CIRCUITS OR SysTEMS. T. Н. Berry and V. Berry. 
8,239. February 9th. 


METHOD AND MEANS FOR WORKING TELEGRAPHIC INSTALLATIONS COMPOSED OF 
RAPIDLY AND SLOWLY WORKING Lines. Siemens & Halske Akt.-Ges. 5,744. 
маги Pia (Date applied for under International Convention, March. 

th, . 


ANTI-VIBRATION DEVICE FOR ELECTRIC METERS AND THE LIKE. L. Robinson and. 
Co., L. I. Robinson. 6,180. March 14th. 


TREATMENT OF MAGNETIO MATERIALS. В. А. Hadfield. 6,496. March 16th. 


IN ICA Trion AT A DISTANCE ОР ELECTRICAL PRESSURES IN THE CONDUCTORS OF 
ELECTRICITY SUPPLY Systems. А. B. Holmes. 6,644, March 90th. 


IxTERCOMMUNICATION TELEPHONE Systems, I. B. Birnbaum, Н. G. White and. 
A. Muller. 6,999. March 22nd. 


L. Ffingst. 7,4160. March 27th. 


Rotary FIELD MAGNETS ғов SINGLE-PHASE AND POLYPHASE ELXCTRIO CURRENT 
GENERATORS. Bergmann-Elektricitats Werke Akt.-Ges. 11,800. Мау l4th. 
(Date applied for under International Convention, May 20th, 1905.)g 


ELECTRICALLY HEATED Stove. Herde und Ofenfabrik Commandit-Ges. F. A. C. 
Gutjahr & Co. 19,488. May 29th. (Date applied for under International 
Convention, May 9th, 1906.) 


CONNECTION SYSTEM FOR SUPPLYING ALTERNATING CURRENTS OF VARIABLE 
VoLTAGE. R. P. Jackson. 12,498. May 29th. (Date applied for under 
International Convention, June 12th, 1906.) 


CONTINUOUS OR ALTERNATING CURRENT ELECTRICAL MACHINES WITH COMMUTATING- 
Pores. E. Arnold. 14,712. June 27th. (Date applied for under Inter- 
national Convention, October 90th, 1906.) 
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SEPTEMBER 7, 1906. 


No. 1,502. 


CONTRACTS FOR PUBLIC WORKS. 


AS representing an industry which has been, and still is 
being, hit hard by the municipal trader, we always take a 
deep interest in the proceedings of those who have the dis- 
posal of the ratepayers’ money. The recent disclosure of 
the conduct of the Poplar Guardians, in constantly accept- 
ing the highest tender for food to be supplied to the work- 


. house, draws attention to the question—have Guardians the 


right to squander the money of those who have so put their 
trust in them ? 

Inasmuch as the principles which regulate the making of 
contracts with Guardians are of general application, and 
may be held applicable to other cases in which local autho- 
rities enter into contracta for electric lighting, &c., the fol- 
lowing observations may be deemed pertinent. 

It is provided by Sec. 49 of the Poor Law Amendment 
Act, 1834, that all contracts for the maintenance, clothing, 
lodging, employment, or relief of the poor which shall not 
be made and entered into in conformity with the rules, 
orders, or regulations of the Poor Law Commissioners, shall 
be null and void if the Commissioners shall so direct. 
Art. 45 of the General Consolidated Order, 1847, provides 
that the Guardians shall require tenders to be made in some 
sealed paper for the supply of all provisions, fuel, clothing, 
furniture, or other goods or materials, the consumption of 
which may be estimated, one month with another, to exceed 
£10 per month, and of all provisions, fuel, clothing, furni- 
ture, or other goods or materials, the cost of which may be 
reasonably estimated to exceed £50 in a single sum, and shall 
purchase the same upon contracts to be entered into after 
the receipt of such tenders. 

Mr. Glen, in his Poor Law Orders (р. 237), points out 
that :—' The Guardians by these Articles are not bound to 
accept the lowest tenders given in, nor in the event of there 
being only one person tendering for the supply of a particular 
kind of goods, are they bound to accept his tender. More- 
over, they are not bound to accept any tender that may be 
sent in if they are not satisfied that it would be advantageous 
to the Union to do so, but may advertise again.“ If this be 
an accurate statement of the law—and we have no reason to 
doubt its accuracy—the provisions which are made for 
advertisement for tenders are, to say the least, somewhat 
superfluous. It is provided by Art. 47 that notice of the 
nature and conditions of the contract to be entered into of 


the estimated amount of the articles required, of the last day 


on which tenders will be received, and the day on which 
tenders shall be opened, shall be given in some newspaper 
circulating in the Union, not less than 10 days previous to 
the last day on which such tenders are to be received. 
„The purpose of inserting Union advertisements in news- 
papers," writes the Poor Law Board in an official circular, 
* ів to obtain the utmost publicity for them, and the Com- 
missioners have stated that they consider that the advertise- 
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ments ought to be inserted in the newspaper which circulates 
the most widely among the class of persons who are likely to 
make the desired tenders, or ' to whöm the advertisements 
may have in other respects addressed, and that the choice of 
a newspaper ought to be determined by these considerations, 
without any reference to the opinions, cither on the admini- 
tration of the Poor Law, or on any ober subject чаб тау 
have been expressed in the newspapers.“ 

If the law is as above stated, it-is difficult to point to any 
direct remedy to which ratepayers: may have recourse. 
There are, however, one or two passages in the Poor Law 
Orders which are well worthy of attention. It is provided 
by Art. 218 that no clerk, relieving officer, master, or other 
officer appointed to or holding any office, shall directly, or 
indirectly, receive, or bargain to receive, any gratuity, 
percentage, or allowance of any kind with reference to any 
contract with the Guardians, or in respect of any payment 
made, ог to be made, for goods supplied or work executed 
according to the order of such Guardians, or on their behalf. 
It is also worthy of notice that by the Local Government 
Act, 1894, any person who is concerned in any bargain or 
contract entered . into with the council or board, or 
participates in the profit of апу. пећ bargain or contract, or 
of any work done under the anthority of the council or 
board. If, therefore, there is any reason to believe that any 
officer of a poor law union, or any guardian, is interested in 
any contract, his conduct may be called in question. The 
only other provision ру which the law enables ratepayers to pro- 
tect themselves, is that which enables them to attend at and 
raise objections upon the audit of the union accounts. But 
this is at best but а poor measure of relief,..seeing that tlie 
function of the auditor is merely to satisfy himself that the 
payments which have been made are within the law. 

We have not been able to say much to encourage the 
hope that ratepayers have any satisfactory remedy at law. 
The only step which can be.taken:is to unseat the guardians 
who are guilty of extravagance. “ But how!” cries the 
middle-class ratepayer, ** are they to be unseated? We are 
hopelessly out-numbered." It is true that in the.eye of the 
law There is no wrong without a remedy.” In the 
circumstances which we have been considering, however, 
the remedy would appear to be hopelessly inadequate. 


Tuk, neglect of this source of power so 
far as electric. lighting is concerned, js 
attributable to.a lack of special knowledge 


Eleetric 
Lighting by 
Wind Power. 


in those districts where the wind can be | 


more or less depended on. Many places і in this ‘ country 


have wind power available almost continuously (exposed 
although what “até ‘consequently’ ‘cilled 


coast), and 
‘sheltered’ spots do mob get so much ground wind, it 
would generally be possible to find even there an elevation: 
at which the air мав more disturbed, Calms. of, three days 


to a week have to be reckoned with, but these are epe | 


likely to occur in summer. 


No one would advocate the installation of a wind- ‘power | 


lighting plant wi2re current could be obtained from a supply 
company at a reasonable rate, or in a very sheltered situation, 
but districts must be known to everyone where a calm day is 
quite the exception. It is here that one would expect the 
wind to be utilised in a variety of ways, and it is curious 
that the lead given years ago, when the old tower mills to be 
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go — 


found in such situations were built, has not been more 


frequently followed. Since the introduction of the “ disk " 
or “ American " windmill, the use of wind power for pnmping 
has been fairly well recognised ; but one does not find it 
largely used for electric lighting. In Germany we know of 
several installations, and in this country one at least has 
been noted and described. At this latter the storage battery 
has a capacity of 490 A. H., and the number of lamps is equal 
to 100 of 16-c.P. This is a very representative small plant, 
and shows that the project may be practically carried out. It 
is probably doubt upon the latter point which has hitherto 
kept others from taking advantage of one of the cheapest 
forms of power. 


m Ir is becoming more and more certain 
British ö 


Engineering er that if our engineering manu— 
Abroad. facturers want to find sufficient work to 


keep themselves fully employed in the 
future they will bave to be more strenuous in their business- 
getting efforts abroad. This necessity has long been recog- 
nised by a number of the leading manufacturing and contract- . 
ing firms and companies in the electrical department, who fiud 
greater chances of doing profitable work abroad, now that 
things are 80 cut at home, and also seeing that there is not 
the same room for lighting and tramway development 
that there was, say, 10 years ago, when ғо many new works 
were untouched. One of the best-known engineering com- 
panies in the Manchester district—we refer to Messrs. Mather 
and Platt, Ltd.—has been very successful from a dividend- 
paying point of view for a good many years, but how 
far electrical machinery contracts have helped toward that 
success, it is impossible to say, for the company has a world- 
wide reputation for other enginecring lines as well. From 
the beginning, as Sir William Mather told his shareholders 
last week, the company’s policy had been to extend as 
far as possible the field of work in countries other than 
Great Britain, and it is gratifying to notice that during the 
past year their foreign trade has increased everywhere save 
in Russia where, of course, the conditions have been quite 
exceptionally adverse to trading operations. Sir William has 
great hopes regarding the future of Russia from an industrial 
development point of view, but only under а new régime : 
with these observations we must all agree, though the develop- 
ment is hardly likely to take place either this year or next. 
Messrs. Mather & Platt have found Colonial and foreign 
orders to form a large portion of their turnover, and as the 
foreign branch is the most- remunerative, it is 


tended to encourage it very vigorously. Such ated 
vations as these should interest other manufacturers, 


and lead them to turn greater attention in a similar direction 
instead of engaging in cut-throat competition at home. "The 
ELECTRICAL REVIEW has endeavoured to render them some 
assistance recently by the publication of a series of informing 
articles on “ The Neutral Markets of the World." Other 
utberunces made by Sir William are also worth recording. 
He pointed out that in spinning and weaving machinery 
there had been а boom, but the prospects, so far as motive 


‘power and electrical work of all kinds were concerned, were 


not hopeful. Internal competition had become extremely 
keen, and only a small margin of profit could be obtained by 
the best engineers. They had come to the conclusion that 
engineers must be very active outside their own country in 
order to maintain a position in the future and to provide for 
the shareholders a moderate and fair return on their capital. 
It was, therefore, the foreign connections they must try to 
cultivate. In England low prices were likely to obtain for 
some time to come, and it behoved everybody engaged in the 
industry to husband his resources. | 
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ACCURATE SPEED, FREQUENCY AND 
ACCELERATION MEASUREMENTS. 


By CHARLES V. DRYSDALE, D.Sc. 


AMONG the various quantities to be measured in engineering 
testing, that of speed is one of the most important, and one 
of the most difficult to obtain with accuracy. Wherever 
comparisons are made of the electrical and mechanical 
performances of a generator or motor, it is necessary to 
measure the speed to the same degree of accuracy as the P.D. 
or current ; while in alternate current work, the accurate 
measurement of frequency is of importance. Again, 
acceleration tests -are frequently required in traction work 
and in the determination of losses or starting torques of 
machines. 

Notwithstanding the fact that numerous methods and 
instruments are available for speed measurements, there are 
few which combine the various features which are. desirable 
in such tests. The speed indicator or device should be 
accurate, prompt and convenient in operation, and should 
have no appreciable friction or power ubsorption. 

The methods in general use may be briefly classified as 
follows :— 


Counting Methods. —(a) Counter and watch. 
| (5) Chronograph and electric con- 
: tact. 
Mechanical Methods.—(c) Centrifugal force of governor. 
(d) Centrifugal force of liquid. 
' (e) Mechanical resonance. 
Electrical Methods.— (/) Faraday disk and galvanometer. 
(4) Permanent magnet, D.C. gene- 
rator and voltmeter. 


(4) Induction generator and hot- 


wire voltmeter. 
(J) Resonance of reed with electro- 
magnet. 
(7) Torque produced by eddy 
| currents. . 


Taking these in order, the counting methods, though 
frequently used, cannot be regarded as satisfactory. They 
do not show rapid variations in the speed, and are very 
inconvenient. They form, however, an absolute check on 
any other method when uniform speed can be obtained. 
Of the mechanical methods, probably by far the best is the 
method of resonance, carried out to such great perfection 
by Herr Frahms,? in which a number of tuned reeds are 
either attached to a support mechanically connected to the 
rotating shaft, or are actuated by a magnet receiving pul- 
sating currents from a small inductor generator or a contact 
on the shaft. The same arrangement has been made by 
Messrs. Hartmann & Кеш, who, in fact, were the first to 
employ this method for frequency measurement, the differ- 
ence between their instruments. and those of Herr Frahms 
being that in the former the magnet acts directly on the 
tuned reeds, while in the latter it acts upon their support 
and causes them to vibrate mechanically. Provided that the 
reeds are sufficiently numerous and perfectly tuned, this 
apparatus is almost aB perfect as can be desired, and can 
certainly be read to an accuracy of one or two tenths per 
cent. Some mechanical power is, of course, taken by it, 
but of relatively small amount, and where the instrument is 
simply attached to the machine case it is negligible. 

The centrifugal method in the ordinary form is, in the 
writer's experience, satisfactory at first, but is apt to 
deteriorate from wear after much use, and is liable to hunt. 
As to Dr. Fleming's method. f this is, doubtless, very accurate 
and quick in response, but although the writer has not 
used it, it appears probable that in order to get a liquid- 
tight gland an appreciable amount of friction must be intro- 
duced. Where, however, as is frequently the case, this 
friction is unimportant, this device is specially convenient, 
as it can be read from a distance and is.unaffected by 
temperature. 


— — M — a e 


* Frahms, D.R.P. No. 134,712. 
f Prof. J. A. Fleming, “Tachometry,” Cassiers Magazine, 
November, 1901, p. 37. | 


‘to speed іп а gencrator has always seemed to 


Coming to electrical methods, the proportionality of E. M. p. 
int to a con- 
venient method of measurement. The writer has devised and 
used in the laboratories of the Northampton Institute for 
some years a Faraday disk indicator, in which the E.M.F. pro- 
duced by a disk rotating in the field of a permanent magnet 
is measured by а moving-coil galvanometer. The arrange- 
ment is depicted in fig. 1, which shows that two circular 
wrought-iron cheeks are screwed to the poles of а horse-shoe 
permanent magnet. In the small space between these 
cheeks the disk rotates, and contact is made to the edge of 
this disk by thin springs. The disk is enclosed in a red 
libre case, and a few drops of mercury are put in this case 
to ensure good contact. The smallness of the k. A. F. 
induced, however, has made the contact question a very 
difficult one, and although it has been successfully overcome, 
the arrangement is somewhat too delicate for general use. 
It hag, however, the advantage of simplicity and of extremely 
small friction. 

In a more recent form of this indicator Mr. Jolley has 
employed a highly saturated electro-magnet and a single- 
pivot galvanometer with excellent results. 

The inductor generator with hot wire voltmeter as indi- 
cator has been used considerably of late, especially for auto- 
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Еа. 1. FARADAY SPEED INDICATOR. 


mobiles. It is very simple and convenient, and probably 
not very easily deranged. Hot wire voltmeters at their 
best, however, appear to be somewhat unreliable, and 
although this arrangement will probably be considerably 
used, it may be doubted whether it will ever be reliable 
within 1 or 2 per cent. At first sight it would appear that 
a small p.c. machine with permanent magnet field, as is 
made by the A.E.G., would be satisfactory, as a fairly high 
voltage can be easily obtained, which may be measured on a 
voltmeter of the permanent magnet or other type. In the 
writer's experience, however, this has not been the case, and 
he is inclined to attribute the variations to the commutator 
as well as to gradual weakening of the magnet. Nearly all 
these electrical methods also absorb an appreciable amount 
of power. 

Turning to the eddy current tachometer of many 
well-known types, this is, of course, simple and fairly 
effective. Its principal drawback is its somewhat large 
temperature error. Since the torque varies as the specitic 
resistance of the material, it follows that with most pure 
metals the reading will vary nearly } per cent. per degree 
Centigrade. In common, also, with all the previous electrical 
methods, variations in the permanent magnet affect its 
readings. As the strength of these magnete decreases about 
'2 per cent. per degree, and the torque varies as the square of 
the induction, we get a total variation of about °8 per cent. 
to 1 per cent. per degree C. 

D 
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Of all the methods above described, the writer is inclined 
to think that the resonance method of Hartmann & Kemf, 
Campbell, and Frahms, is at once the best, both for speed 
and frequency measurements. The difficulty in such instru- 
ments is simply that of checking the accuracy of the adjust- 
ment of the reeds, as it is evident that each one must be 
independently tested. In other respects, the instruments 
are very sensitive, convenient and free from changes. For 
accurate work, however, there can be no doubt that there із 
still room for a more satisfactory method of speed measure- 
ment. Especially is this the case when rapid changes of 
speed are to be observed. Hardly a single one of the instru- 
ments above «described is sufficiently prompt in its action to 
take acceleration curves from motors when started or 
stopped, and in this case especially, it is of importance that 
no friction should be introduced by the speed indicator. 

Tuning Fork or Sfroloscoyic Method.—After experi- 
menting with most of the devices mentioned, the writer has 
discarded them all for accurate testing work, and has fallen 
back upon the already known, but little used, device of a 
tuning fork provided with shutters and slits on its prongs, 
as in fig. 2. Such a tuning fork when vibrating enables 


Fig. 2.—ELECTRICALLY-DRIVEN TUNING FoRK WITH SLITS. 


light to pass through the slits twice in each period, and as 
the rate of vibration of the fork is an almost perfectly con- 
stant quantity the number of flashes per second is always 
fixed and known with great precision. If then a number 
of dots equally spaced are marked round the periphery of a 
disk or cylinder attached to the rotating shaft, these dots 
will appear stationary when viewed through the slits of the 
vibrating fork, if the time taken for one dot to rotate into 
the position of any other is equal to the time between the 
flashes. It immediately follows that if n is the frequency 
of the fork in periods per second, and N is the number of 
dots in the periphery, the dots will appear stationary when 
the speed of the shaft in revolutions per minute is a uae 
where a is a multiplier. If « is 1, 2, 3, &c., the row of dots 
will appear single, if itis 4, 13, 24, 34, &c., double, and if a 
is 4, 3, 13, 12, 24, &c., triple. As an illustration, if a 50- 
period fork is used 120 » = 6,000 flashes per minute. Ifa 
ring of 6 dots is used it will appear stationary and single for 
speeds of 1,000, 2,000, 3,000, &c., double for 500, 1,500, 
2,500, &c., and triple for 333:2, 6667, 1,333, 1,667, &c. 
By having two or three rows of different numbers of dots a 
large range of speeds can be found for which one or other 
row will appear stationary and either single, double, or 
triple. The drawback to the use of dots in these measure- 
ments ig that they are extremely confusing, and it is difficult 
to recognise the particular number desired. If, however, 
instead of a series of dots & definite easily recognisable 
geometrical design is employed no difficulty is experienced. 
The writer has employed a diagram of the form shown in 
fig. 3, in which a square is surrounded by a pentagon and a 
hexagon. This diagram is very convenient and gives a 
sufficient range of speeds for any calibration or acceleration 
tests. The square appears single for speeds of 1,500 and 3,000, 
double for 750 and 2,250, and triple for 500, 1,000, 2,000 
and 2,500 r.p.m. A single pentagon is seen for speeds of 
1,200, 2,400 and 2,600, double for 600, 1,800 and 3,000, 
and triple for 400, 800, 1,600, 2,000, 2,800, and 3,200 
revs. The hexagon is single for 1,000, 2,000 and 3,000 
revs., double for 500, 1,500 and 2,500, and triple for 333:3, 
6667, 1,833, 1,667, 2,333 and 2,667 revs. If it be desired 
to test each 100 revs., a 30-pointed figure may be added. 
This appears single for any even, and double for any odd 
number of hundreds of revolutions, while the other figures 
indicate what the particular speed is. 


į 


For the calibration of speed indicators such a device is 
probably the most perfect and convenient that can be 
employed. As in this case the speed is maintained steady 
during the test, there is no need for an electrically driven 
tuning fork. All that is required is а small motor, fig. 4, 


to which the speed indicator may be attached, and the 
other end of which bears a disk with the design on it. A 
tuning fork with slits, fixed in front of this disk is set in 
vibration, and the speed of the motor regulated until any 


Fig. 4.—CaLiBRATING. DEVICE. 


desired figure is stationary. It is possible in this way to 
regulate the speed to an accuracy of 1 part in 10,000, as was 
done in the Lorenz apparatus for the determination of the 
ohm, while all measurements are made with the same accuracy 
in terms of the same standard. This standard only varies 


Fia. 5.— RoLLER STROBOSCORE. 


with temperature about 01 per cent. per degree C., 
according to the measurements of Konig and of Stone and 
McLeod. 

It may be desired, however, to test the speed of a motor 
at any intermediate value. For this purpose there are two 
alternatives. A conical roller may be fixed to the motor on 
which rolls a disk having the design on it. Whatever may 
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be the speed, one or other of the figures on the rolling disk 
may be made to appear stationary when viewed through the 
shutters of the vibrating fork by traversing the disk along 
the roller, thereby gearing its speed up or down by any 
desired ratio to that of the motor, and the speed read off on 
a direct-reading scale which may be calculated out once 
for all. А better way which the writer proposes to adopt 
is to put an electro-magnet in series with the fork which 
runs a conical roller in synchronism with it, fig. 5. Ву 
looking at a design on the motor shaft through slits in a disk 
rolling on the cone the speed can be read off on a uniformly 
divided scale to an accuracy within *1 per cent. and withont 
attaching anything but the design to the motor shaft. ‘lhe 
writer has had the design in fig. printed on cards that may 
be immediately fixed to any shaft. 
(To be concluded.) 


HOW ELASTIC STREAM LINES ARE 
POLARISED. 


————— ——— — — 


Bv W. H. BOOTH. 
ACCORDING to the kinetic theory of gases, they consist of an 
infinity of molecules endowed with automobile powers by 
virtue of the heat that is in them. Such molecules move at 
a certain mean velocity along straight paths, the length of 
which is limited only by the number of molecules occupying 
a given space. All the phenomena such as pressure, «c., 
can be explained on the kinetic assumption. We may assume 
that the molecules in any mass of gas, such as would be 
enclosed, say, in a box of 1-ft. cube, are divided into three 
equal numerical divisions, of which one division moves up 
and down vertically, a second moves horizontally to and fro, 
and the third moves horizontally, but in a path normal to 
the second path. Were the molecules few in number, it 
would be possible so to arrange them that they would in no 
case collide. In an actual gas, even when of extreme 
tenuity, there are so many molecules present in a given 
space that collisions are innumerable, and there is no 
regularity of movement, and the free path is very short. 
But the average of the innumerable produces a resultant 
pressure so regular that human observation cannot detect 
any difference on the four vertical planes of a cube, while on 


Fig. 1. 
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the two horizontal planes a difference can be measured 
which is due to the effects of gravity in accelerating 
the downward-moving and retarding the  upward- 
moving molecules. In a stream of moving gas issuing 
from an orifice, it may be true that the majority of 
the molecules are moving away from the orifice, but there 
will still be a large number of molecules moving more or 
less transversely, as will be very plainly proved by the out 
ward expansion of an issuing jet.- Now, in turbine work it 
is essential to efficiency that the jet of steam impinging on 
the rotating wheel shall, if possible, consist of molecules 
moving in one line or in parallel lines exactly as the mole- 
cules of а jet of water move. The molecules of water possess 
no power of self-translation. They simply obey the laws of 
motion, and tend to move only in straight lines unless acted 
upon by some external deflecting force. By curving back- 


wards the buckets of a Pelton wheel, the inert particles of 
water are turned about in direction relative to the wheel, 
and leave it at the same velocity at which they entered rela- 
tive to the wheel, but at half the actual velocity. ‘The 
wheel, therefore, has to move at half the speed of the jet, and 
the jet drops into the waste pit with no movement save that 
small lateral component of its velocity necessary to throw the 
jet clear of the wheel, and acquired because the buckets do 
not throw back the jet exactly parallel with its line of entry, 
their sides terminating at a small angle from the plane of 
revolution. 

Now, with a jet of steam directed out of such a similar 
converging nozzle the jet will possess an internal pressure ; 
that is to say, many of its molecules will possess movement 
more or less transverse to the direction of movement of the 
jet as such. Such transverse molecular movement is useless 
for propelling a wheel blade; the whole of the molecules 
must move in one direction. If they will do this, there can 
be no transverse movement, and if there is no transverse 
movement there can be no internal pressure of the jet. 
That is to say, the jet will not expand laterally, and if it 
will not expand it cannot be above the surrounding atmo- 
spheric pressure. If, therefore, steam can be made to 
travel as a jet at atmospheric pressure, it is obvious that all 
its molecules must be moving in one direction, and must be 
possessed of their full kinetic energy of motion, and free 
from pressure or a tendency to diffuse laterally. How can 
such motion be imposed on a jet ? 

Let us consider the case of an individual molecule. Being 
perfectly elastic, such a molecule will rebound from a hard 
unyielding surface at the same angle at which it impinges. 
Thus in fig. 1, if а parallel-sided jet be supposed and a 
molecule be moving in the direction of the arrow, it will 
produce angles of incidence and reflection a, b, c, dand e 
all equal, and when the end of the nozzle is reached, such 
a molecule will escape laterally at 4. That is to say, 
the jet will flare out at the escape. Evidently a parallel- 
sided nozzle is wrong. 

Let us next try the converging water nozzle as at fig. 2. 
Tracing outthe pathof a single molecule and making the angle 
b = angle a; f = e; d = с, we soon find the molecule travel- 
ling backwards in the nozzle, so that there is a tendency to 
increase of pressure in the ‘narrow part of the nozzle. There 
now only remains to try a flaring-out nozzle of the form of 
fig. 3. Неге, again, drawing equal angles of incidence and 
reflection, it rapidly becomes clear that if the nozzle is of any 
serious length, the molecule will very quickly be travelling in 
a direction not far removed from that of the centre line of 
the nozzle. The jet of steam has, in fact, been polarised, all 
its molecules moving in parallel lines without tendency to 
flaring out when they leave the nozzle. 

Such a jet of steam now possesses its full velocity, and is 
expanded down to the pressure of the at:nosphere. It is now 
in a condition to be directed upon the blades of a turbine, 
and this is just what is done in the case of the Laval turbine, 
the one fault of which is that we have no material from 
which to make a rotating disk that will move at half the 
velocity of the steam. Ina multi-bladed turbine the action 
is split up among a large number of rings of blades, and, 
owing to friction and other causes, to the lateral expansion 
as the steam arrives аб the longer blades, the stream 
lines become mixed up, the steam jets lose their 
kinetic energy, and the turbine loses its efficiency. 
Now in some turbines this proposition is recognised, 


and the steam, after passing some of the rings of blades 1з 


allowed to escape into an intermediate chamber, whence it is 
again directed through polarising nozzles which re-establish 
the jets, to be directed again on suitable larger blades. 
Steam cannot, in fact, travel very far and preserve uni- 
directional molecular movement. It must travel along a 
steadily enlarging nozzle in order to expand properly. 
Where it loses its correct movement and some of the mole- 
cules commence more or less transverse or backward move- 
ment there is impact against the back of the moving 
blades and consequent loss. Once destroyed, a jet of 
steam cannot regain its polarisation without a rest chamber 
and a fresh set of expanding nozzles. Just so far as a 
turbine faila in the conditions above outlined will it fall 
short of possible efficiency. All steam turbines must really 
act after the manner of the Pelton wheel. Except the 


— — — —K2Ä—-wEʒ-ꝑ!Kk3UFÄt....ññꝑ 


866 


THE ELECTRICAL REVIEW. (vol. 59. No. 1,502, ВЕрткмвюв 7, 1906. 


Laval, which fails only in velocity, most, or perhaps all, 
other turbines act like Pelton wheels upon which jets are 
directed other than tangential to the pitch circle and parallel 
to the plane of rotation. 


A QUESTION OF FIGURES. 


Orr strenuous contemporary, the Journal of Gas Lighting, 
published, on August 28th, some comparative figures 
for gas and electric lighting in mills and workshops. 
The figures appear in the account of a paper read by Mr. A. 
Pollitt before the British Association of Textile Managers, £o 
that we suppose that the Journal of Gas Lighting is not 
responsible for the fine confusion of statistics which, to us at 
any rate, appears to exist in the table submitted for com- 
parison. This compilation reads as follows :— 


20,000-c.P. INSTALLATION WITH A LIGHTING SEASON or 450 HOURS. 


| 'Total 


е С ` Capital Po ower 
PES owen, | expenditure, nete. per ker 
| light. | hour. 
"NE — — — " E icu 
| | £ B. d. : | 
Ordinary flat flame burner 20,000 468 15 0 1,250 16 6, 250 
Incandescent mantle 20,000 233 20 334 60 1,086 
Welsbach self - intensify- | | | 
ing gas lamp. . 20,000 355 2 0 | 125 | 160 | 875 
Compressed gas ... 20,000 | 310 4 6 134 150 806 
i Watts. 
Electrie incandescent .. | 20,000 2,031 5 0 1,250 16 75, 000 
Electric arc d | 530 0 0 40 | 500 22,000 


20,000 | 
| 


We take it that the“ Total cost per hour” is the sum 
of the three preceding columns. If this is 8o, thearithmetic 
is slightly out in two cases ; but such a mishap could befall 
even a professor. 

It is when we come to the “ Cost per 1,000 candle-power per 
hour" that we get into troubled waters. The figures shown 
in this column should, so far as we can see, be the result of 
dividing the figures in the previous column by 20, inasmuch 
as the total candle-power of each installation is assumed to 
be 20,000. If, however, we do this, we find that, instead of 
the cost of electric incandescent lamps being rather over 60 
times that of ordinary flat-flame burners, and about 230 
times that of incandescent gas mantles, as shown by the 
table, the actual costs per 1.000 c.P. per hour, calculated from 
the previous columns, are as follows :— 


Ordinary flat-flame burner . . . 10'95d. 
Incandescent mantle ... "T 2850. 
Welsbach self-intensifying lamp 2:53d. 
Compressed gas... : E 2:409d. 
Electric incandescent ... 7 92d. 
Electric arc 2:722d. 


This—to put it geutly— makes a difference. 

A further examination of the figures reveals some 
interesting points in the “ comparison.“ For example, the 
type of electric arc giving 500 c.r. per light, which has been 
chosen for consideration by Mr. Pollitt, is seemingly the 
enclosed (double-globe) type taking 550 watts per lamp. His 
reason for using these where “ large areas are to be lighted 
without much obstruction " is that“ the working of the smaller 
lamps is more expensive for their candle-power than is that 
of the large ones, but a better general illumination is 
obtained by having more lamps of smaller capacity." Now 
it has been the experience of a large number of engineers 
that the open-type ате, more particularly when provided 
with a suitable reflector, gives all the diffusion necessary to 
“ large areas without much obstruction," such as are to be 
found in many mills and shops. lu view of the four 
alternative methods of gas lighting, common fairness 
demands that the cost of open-type arc lamps, and flame arc 
lamps burning with ‘ white" carbons, should be submitted. 
Failing this, the comparison is unjust. 

Even more glaring is the way in which the cost of incan- 
descent electric lighting is worked out. A figure of £2,031 


58. is taken as the capital expenditure on an installation 
dealing with 75 kw. This is, moreover, on the assumption 
that the power is available, and that the dynamo only has 
to be supplied." Now а 75-kw. set, with engine complete, 
is listed by a standard engineering firm at £545. Twenty 
per cent. off this is nearer the actual cash price. The cost 
of 1,250 mill lights at 7s. 6d. apiece is £470. Allow- 
ing for labour, foundations, and contingencies, a figure 
of £155, we arrive at a sum, with an engine included, 
of £1,300. Now, Mr. Pollitt takes interest and depreciation 
at 5 per cent. per annum each on his capital outlay, and, of 
course, gets a magnificent total of 9s. 0°03d. per hour (with 
450 working hours per year) as the expense on his installa- 
tion from this cause alone. If £1,300 be taken, however, this 
figure comes down to 58. 9°3d., bringing the total cost per 
1,000-с.р. per hour to 5·98d., as against the figure given of 
1/1:23. This, be it noted, is ор an isolated plant running only 
450 hours out of a possible 8,760, as compared with gas instal- 
lations whose standby charges are practically nil. If power 
were taken by the mill from a supply company whose plant 


{ | Interest | 
Price DREE ‚| | Cost per 
ol gus Cost | Up-keep ses Total 1,000 Per 
per per hour, per" e cunt cost candle- Unit. 
1.000 gas only. hour. | Кас) бг per hour power 
cb. ft. | ROME f | | ] er hour. 
= Rea M S gere за 
в. а. 8. d. ы d. | s. d. 8. d. 8. d. 
2 6,15 7 50 0 650! 2 100 18 3°00 0 0219 — 
2 6 2 65011 025 1 043; 4 9˙18 0 00571 — 
2 6,2 225 0 542! 1 6˙93 4 460 0 005261 — 
2 7 2 223 C0 542 1 45414 0˙19 0 00481 === 
| Electricity. 
— 1 10:71 2 306|9 003 13 268 1 1723 3:53 
== 1 426 ° 10:00: 2 418; 4 6°44 | 27122 2474 
| 


was running fairly constantly night and day, the cost of 
lighting, under any modern contract for mill power and 
lighting, would be more in the nature of 1}d. or 1d. or 
lower (depending on the size and load-factor of the mill) 
rather than the price of 3°53d. per unit quoted by this 
writer. 

After this, the charging of 2/8:66 per hour towards 
upkeep of a 1,250 glow lamp installation, although gross, 
seems insignificant. 

It does not appear to us that the table under considera- 
tion reflects credit either upon its author, the society to 
whom it was delivered without (so far as we are aware) any 
objection to its statements being made, or the journal which 
published it without further explanation or comment. Ів it 
a piece of gross carelessness, wilful perversion, awful incom- 
petence, or what ? 


Electrical Driving of Rolling Mills.—It is announced 
that an electric reversing rolling train was recently put in opera- 
tion at the iron and steel works of the Archduke Friedrich at 
Teschen, Austria. The installation is claimed to be the first of its 
kind and to have passed through its trials exceptionally well down 
to the present time. The work, which was carried out by the 
Berlia General Electricity Co., has resulted in the receipt of new 
orders for similar rolling trains from a Hungarian works and a 
large German steel works, each order representing a value of 
from £25,000 to £50,000. This announcement apparently refers to 
the plant at the Hildegarde Hutte, which was started in regular 
operation on July 27th. The application of electric driving to 
rolling-mill reversing trains is said to have brought about the com- 
plete centralisation of the production of electrical energy at iron- 
works, as the reversing steam rolling train engine has hitherto been 
the sole engine which has maintained its position notwithstanding 
the varied applications of the electrical transmission of power. 
The reversing train serves the purpose of rolling heavy ingots, 
about two tons in weight, into billets, double tees and rails, the 
available power being 10,000 нр. The maximum speed of the 
train amounts to 120 revolutions per minute, and its acceleration 
from nil to this speed is normally attained in four seconds, 
although it can be reached in two seconds and a half in case of 
necessity. No instance is said to have occurred of an ingot 
sticking fast, whereas this could not quite be avoided with steam 
power. The production of the mill is claimed to be 10 per cent. 
higher than when driven by steam engines. 
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THE COMPARATIVE COST 
OF STEAM ENGINES, 
STEAM TURBINES, AND 
GAS ENGINES 
FOR WORKS DRIVING. 


— D: —— — 


Boiler house 


А USEFUL set of comparative cost 
tables is given by W. Schémburg in 
a recent number of the Elektrotech- 
nische Zeitschrift, The case considered 
is that of a large works at present 
driven by numerous independent steam 
engines. <A new direct-current electric 
supply station for power and lighting 
purposes is to be erected. The day 
load, assuming that half of tlie 
machinery is at work at one time at its 
ordinary load, is taken as 900 KW., 
and the night load is about 250 Kw. 
No spare plant is to be installed, as a 
small electric plant with battery is 
available in case of breakdown, but 
future extensions are to be allowed for. 

Coal at 18s. а ton delivered, and 
having a thermal value of 12,500 
B. TH. U. per Ib., is obtainable, and also 
coke at 23s. a ton and of 11,700 
RB. TH. U., whilst the cost of water (from 
the company’s own supply) is 2 7d. per 
1,000 gallons. 

Assuming that the future extensions 
amount to half the present power 
and that the futare night load will not 
exceed one-third of the future day load, 
it will be advantageous to install two 
440-Kw. machines rather than a single 
900-Kw. one. A third similar 440-Kw. 
set can then be added later. Allowing 
for 300 working days in the year with 
10-honr day shifts and &-hour night 
shifts, the total units used will he :— 
Day shifts, 440 x 2 x 


Condensers 


— 


Fig. 1.— PLAN or Station, RECIPROCATING STEAM PLANT. 


Chimney 


10 x 300 a ... = 2,640,000 R. r. rr. 
Night shifts, 250 x 8 * 

300  ... КО ... z 600,000 B.T.U. 

Total annual units 3,240,000 


The two generators will be approxi- 
mately fully loaded during the day. 
while one alone will be run during the 
night, and will be only partly loaded. 

J. — Using Reciprocating Steam 
Engines. (Fig. 1.)—The engines are 
assumed to be of the three-crank triple- 

. expansion type running at 140 r.p.m., 
and working condensing with super- 
heated steam at 180 lb. per sq. in. 
and a temperature of 250° to 275 C. 
The steam consumption at full load 
(allowing for the fact that the engines 
will not be running at quite full load 
constantly) is taken as 114 lb. per 
LH.P.hour, which, with a dynamo 
efficiency of 92 per cent. and an engine 
efficiency of 88 per cent. (combined 
efficiency of 81 per cent.), gives 19} 
lb. per Kw.-hour. At night (working 
at about half load) the consumption 
will be about 22] lb. per Kw.-hour. 
The total steam consumption at full 
load will thus be 17,700 lb. per hour, 
or, allowing for condensing machinery, 
feed pumps and pipe condensation, say, 
21,000 lb. per hour. When the third 
machine is added the consumption will 
rise to about, 31,000 Ib. per hour. 

The condensers employed would be 
jet condensers and the condensing 
water would be cooled in wooden cooling 


Cooling tower 


Fig. 3.—Prax or Gas ENGINE STATION, 


— Fia ee а 4..2. ¶ — 2 
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towers and used over and over again—the maximum quantity 
to be circulated (when the third generating set is in use) 
being about 60,000 gallons per hour. The condensing 
machinery would be driven by a 50-H.P. single cylinder 
engine, and the two feed pumps would also be steam driven. 

Three water-tube boilers with a heating surface of 2,700 
sq. ft. each would be required, and the boiler house would 
have room for a fourth. Each boiler would be fitted with 
its own superheater for about 85° C. of superheat, but no 
economiser need be provided, as the feed water could be 
warmed by means of the exhaust steam from the feed 
pumps. А 24-in. exhaust steam main would be required. 
The details of the cost of this installation are as follows :— 


CAPITAL EXPENDITURE. 


(1) Two steam dynamos .. £10,800 
(2) Three water-tube boilers, wi Р К .. 8,000 


(3) Condensing plant e 7 T iia . 2., 300 
(4) Feed pumps and oil separator ын sae ses 6:0 
(5) Live and exhaust steam mains gus T Ru. 375 
(6? Feed water and cooling water pip iug ' 275 
(7) Overhead hand driven crane for about 10 lora and 
40-ft. Span i 210 
(R8) Switchboard and ae cables G dynamos ... 350 
) Coverings for pipe troughs... "es sad e 15.0 
(10) Spare parts for engines, & . ... T 300 
(11) Coal trucks, ash trucks, rails, weighing ШЫ НЕ ke. 550 
(12) Engine room, 33 ft. high and 3,800 sq. ft. area 1,223 
(13) 5,200 eq. ft. boiler and pump house. ^e .. 1,8320 
(14) Foundations tor the steam dynamos, Kc. 725 
(15) One chimney shaft, 160 ft. high and 8 ft. internal 
diameter at the top 85 i TP 900 
(16) Boiler brickwork 8 ы T T" T 600 
Total 8 2: ... £23,730 
The capital cost per kw. installed is О. £27, or allow- 
30,750 


ing for the future extensions, it is about = £23 103 per kw. 


1,320 
ANNUAL RUNNING EXPENSES. 


- 9,640,000 xw.- hours 


(1) Coal consumption: 
at ti lb. of coal per KW. - hour, and 
í , 


690,000 Kw. - hours at S Ib. of coal per 


K w.-hour m E yos . 4,212 tons.“ 
Heating-up (10%) 855 a5 ет 123 „ 
Feed pumps and condensing plant us fos 425 „, 

5,060 tons. 
At 18s. per ton 2 Pus ; £4,504 
(2! Lubrication and packing "m " 440 
(3) Stoking, engine driving and supervision as 1 1,250 
(4) Water purification. y a е 45 
(3% on | items (1) to (6^ of 
| capital cost 522 
(5) Upkeep and repairs4 2% on items 7) to (11) and 
| item (16) ... 43 
(1% on items/12) to í 15 DN. die 42 
(6) Depreciation 7% on items (1) to (9), (11^ and 16) 1,348 
" 3% 5 (10) and (12) to (155 134 
(7) Interest on capital at 4 = 95 hs. 949 
Total ... £9,327 


Cost per &w.-hour therefore = 69d. 


II. Using Steam Turbines, (Fig. 2.)— lI wo units of 
440 Kw. running at 2,100 revs. per min. (Parsons turbines) 
will be iustalled and will require about two-thirds of the 
above engine room space. The steam consumption, allowing 
for the improved condensation required (about 90 per cent. 
vacuum), will be slightly higher than for the triple-expausion 
engines. Each turbine will have its own condense? fitted 
Clos te it, and the condensing water cooler will have to deal 
with a maximum of about 115,000 gallons per hour. Upkeep 
and repairs will be about half as great as for the reciprocat- 
ing engines. Lubrication will be greatly reduced and less 
attendance will be necessary, since in recent, turbo-dynamos 
the commutation troubles have been successfully overcome. 

Jomparatively light foundations will be required for the 
turbo-dynamos, but the boiler house equipment will remain 
practically unaltered, 


CAPITAL EXPENDITURE. , 

(1) Two turbo-dynamos . . £7,000 
(2) Three water-tube boilers, with ‘superheaters . 3,000 
(4? Condensing plant ted i — d . 2,800 
Ps Hot well and feed pumps ea je bus 340 
5 Live and exhaust steam mains m us A 275 
" Feed water and cooling water piping 250 

(7) Overhead hand- dri ven crane for about 71 tons and 
36 ft. span... ius 170 
/& Switchboard and connecting cables to dynamos 8 325 
9 Coverings for pipe troughs... id ET T 175 
(10 Spare parts for turbines, &c. ... 150 
(11) Coal trucks, ash trucks, rails, weighing machine, &c. 550 
(12) Engine room, 23 ft. high and 2,350 sq. ft. area... 715 
13 2,350 sq. ft. boiler house j 605 

(14; Foundations for the turbo- dynamos, excavatior Б 
for the condensers, &c. 475 

(15) Chimney shaft, 160 ft. high and 8 ft. internal 
diameter at the top m : -— T 900 
(16) Boiler brickwork 32: e - ees — 600 
Total Иня - see £18, 90 


The capital cost ner kw. installed is thus £20 18s. 
All the prices include freight and erection. 
ANNUAL RUNNING EXPE: SES. 


1) Coal consumption, including feed pumps, 10 per 
cent. for heating up and condensation, loss = 


5,417 tons 22 seg ... £4,875 
2 Lubrication and cleaning material T. Se gs 80 
(3) Stoking, engine driving and supervision .. I5 
(12% on item (1^ ә! capital cost 105 
13 4 $ on items 2, to /6) „ 292 

U ee 2% „ (7) to 9) (11) and 
70) Ss f à 36 
t „ (12) to 15) - 28 
(^! Depreciation 7%, on items a te: Ө) апд 11) and (16) 1,084 
195 » (12) to (197 TE" | ХЗ 
(6) Interest on capital at % н p hi 736 
Total oa i Y e. 48,114 


Cost per xw.-hour T = ‘625d. 


III.—Usinq Gas Engines. 
dynamos for 140-Kw. each will be required, and these would 
preferably be of the 4-cycle double-acting type with tandem 
arrangement of cylinders though single cylinder engines could 
be used. The speed would be 130 revs. per min. Starting 
would be effected by compressed air provided by a small 
electric pump and air cylinder. The necessary cooling water 
would amount to about 9 gallons per u.P.-hour, so that 
cooling arrangements for dealing with a maximum of 20,000 
gallons per hour (when three generators are in use) must be 
installed, and this amount of water must be cooled from 
about 40° C. to 25° or 28° C. 

Three power gas generators would be erected (one as а 
spare) with the necessary steam raising plant, purifiers, &c. 
Each generator should be amply large enough for 600.u.r., 
and with an efficiency of 75 to 80 per cent. each generator 
would require about 7,800 Ih. of coke per day of 10 hours. 
Consumption tests on engines of this size are not yet available, 
but taking the guarantee figures of well-known makers. the 
consumption of coke should not exceed 1°65 Ib. per K w.-hour 
at full load, or 2:45 lb. per Kw.-hour at half load. То 
allow for the losses in banking one gas generator during 
the night, an addition of 10 per cent. of the full load con- 
sumption must be made. The lubrication expenditure will 
be somewhat greater than for the triple-expansion steam 
engines, whilst the attendance expenses will be less owing to 
the absence of condensing plant. The foundations will, 
however, have to be more substantial. 


CAPITAL EXPENDITURE. 


(1) Two gas dynamos for 440 kw. each ... .. £11,250 
(2) Three рав generators with purificrs, steamers, elec- 


tric blowers, piping and valves ... es . 1,350 
(3) Compressed air plant for starting. 310 

(4) Cooling water plant with electric centrifugal pump, 
iron cooling tower and piping  .. 725 

(5) Overhead hand-worked crane for 10 tons and 53- ft. 
Span ... 275 

(6) Gas and air piping, exhaust chambers and valves 
for the engines ; ca 275 
7 Switchboard and cables from the dyns namos.. s 375 
8) Coverings for pipe troughs  ... = R 290 
С Spare parts for the еоріпез and dynamos 234 450 
(10) Weighing machine, rails, coke hoist, coke trucks, &e. 800 
(11) Engine room, 30 ft. high and 5, 400 sq.ft. area. 1,750 
(12) Gas generator room, 3,600 sq. ft. area 8 10; 910 
(18) Foundations and pipe troughing ..  ..  .. 1100 
Total m £19,860 


The capital cost per xw. Installed i is, „ therefore £22 10s. 


(Fig. 3.)—T wo gas engine - 
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ANNUAL RUNNING EXPENSES. 


(1) 2,640,000 x w.-hours, at 1°65 lb. of coke per xw.-hour, 
and 600,000 Kw.-hours, at 2°45 lb. per Kw.-hour 


+ 10 per cent. loss in gas generator = 2,810 
tons of coke, at 2:3s. per ton e 5 *. £3,232 
(2) Lubrication and cleaning material . M 5s: 525 
(3) Attendance and supervision ias = 1,100 

/4) Water for the purifiers (12,000,000 gallons per year 
at 27d. per 1,000 gallons) ... Ps 5 dus 135 

(5) Upkeep and repairs — 

395 on items (1) and (2) of capital expenditure ... 378 
29% S (3) to (8) and (10) » gir 61 
1 js (11) to (13) ТА е 38 
(6) Depreciation 7% on items (1) to 8) and (10) 1,096 
| 3% „ (11) to (13)... 3 .. 112 
(7) Interest on capital expenditure at 496 "m e. 794 
Total £7,471 


The cost per Kw.-hour is, therefore, 55d. 


The above figures show that in this case the steam turbines 
lead to the lowest capital cost, but that the gas engines give 
a lower annual cost. The writer points out, however, that 
no general rule can be laid down since the price of fuel, the 
overloads to which the plant is subjected, the value of floor 
space and other similar variables enter into the question and 
make it necessary to consider each case in detail in the way 
outlined above. 


Ef —ñK—:kP 


CORRESPONDENCE. 


Letters received by us afier 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Series Motor-Generator Tests. 


I beg to submit to your notice an account of the above 
which I think will prove interesting to your readers. 


Being desirous of giving my street, car-motors а full-load - 


test, in addition to the usual H.T. test, and not wishing to 
incur the expense of current supply and troubles incidental 
to the different types of power-absorption dynamometers, I 
arranged my two types of motors (respectively G.E. 800, and 
G.E. 58) with a mechanical connection of belt and pulleys. 
The motors under test, sce diagram, were so connected 
that they ran in opposite directions, the mode of operation 
being as follows :—Pulleys (of а ratio previously determined 
by experiment) were placed on the armature shafts, the belt 
slipped on, and switches B, E and A (first step only) closed. 
This makes the С.Е. 58 machine into a series-generator with 
a separately-excited field, driven by the G. E. 800 motor, and 


TROLLEY 


ri 


y, Outside supply ammeter; с, Main ammeter; x, Motor 
G.E. 800; v, Motor G. E. 58. 


on switch с being closed, current is supplied (owing to the 
higher voltage of the generator) to the motor ; the resistance 
in switch A may then be cut out, and the whole combina- 
tion run clear across the mains with full load current 
through the motor. Then current on main ammeter 
(70 amperes) minus current on outside supply ammeter 
(35 amperes) = 35 amperes output of generator. 


NIIT I 


— rM a5 es - 
input to motor Vd == 71 per cent, efficiency. 


Although this arrangement may also be used for an 
efficiency test as above, it must be ohserved that the power 
absorbed by belt slip (for which no allowance has been made) 
is recorded on the outside supply ammeter, and must be 
taken into consideration : but as the determination of eflici- 
ency was nob the object aimed at, no special effort, was made 
to secure entire freedom from slip. This, connected with 
the fact of two different types of motors being under test, 
will account for the low efficiency. 

It will be seen from the diagram that the arrangement 
admits of this test being reversed, viz., switches (% D and A 
(first step only) closed, thus driving С.Е. 800 as a generator 
by motor G.E. 52. 

If a varied load is required, it may he obtained by step- 
cone pulleys, or shunting the generator field ; prefer the 
former method, as it leaves the generator connections under 
normal working conditions, avoiding sparking troubles owing 
to a weak field. 

І am not aware that this test has been tried before; if 
it has, it would be interesting to know the results obtained, 
and why it was not universally adopted. 

The Colombo Electric Tramways 
and Lighting Co., Ltd. 
WiLLIAM HEAP, 

Workshop and Car-shed Superintendent, 

Colombo, Ceylon, 

August 1Ath, 1906. 


[The test described is, of course, a modification of the 
Hopkinson test, and is very widely used in various forms. 
The testing of tramway motors in pairs was very fully 
discussed by Mr. M. B. Field in a paper read before the 
I. E. E., and reported in the ELECTRICAL REVIEW for 
October 318, November 7th, 21st and 28th, and Decem- 
ber 5th, 1902.—Eps. E. R.] 


Railway Engineers and Electricity. 


I was pleased to ece your comments on the paper by Mr 
T. Hurry Riches and Mr. 5. B. Haslam, read at the 
Cardiff meeting of the Institute of Mechanical Engineers. 

As one who bad the privilege of attending those meetings, 
І regret to say that one could not but be impressed by the 
narrow way in which matters electrical were treated. During 
the discussion on * Dock Appliances," an electrical. engineer 
dared to suggest that electricity might with advantage be 
used for certain of the operations. His statements were 
treated with ridicule, many wild statemente being made as 
to the very frequent breakdowns of electrical machinery. 

For instance, Mr. T. Hurry Riches spoke of his 
“ wretched ” electrical contrivances, stating in all seriousness 
that they broke down a hundred times for once in the 
hydraulic machinery. If this is true, it shows that either 
Mr. Riches has had some foreign “ jerry " machinery palmed 
off on him, or elsee—and what I believe is more likely to be 
the case—those in charge and those who carry out minor 
repairs do not understand its use. 

I have had many opportunities of seeing this machinery, 
and can assure you that Mr. Riches was justified in terming 
it “ wretched.” This does not cast any reflection on clec- 
trical machinery, but shows the folly of placing such 
machinery in the hands of those who do not understand it. 

With regard to the paper on “ Railway Motor-Cars," in 
the table comparing steam cars with electric traction, in 
the first case only one car is considered, and, naturally, the 
results are in favour of steam cars. 

If a railway company proposed to use electric traction on 
a branch line, it would be very absurd to use only one elec- 
tric car and fill up with ordinary steam cars. 

What engineer would for a moment entertain the idea of 
building a power station for one car ? Of course, the results 
would not have been favourable to steam cars had the com- 
parisons been made on а fairer basis. 

It is rather surprising to learn in the ELECTRICAL 
Review of August 3rd, 1906, that the Midland Railway 
* proposes to adopt single-phase alternating current in con- 
nection with the electrification of the company's line 
between Lancaster and Heysham Harbour. . It is 
intended to run an electric service for local traffic only, 


replacing the steam rail motor cars noir m use,” 
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What has Mr. Riches to say to this? Does he suppose 
that the Midland Railway Co. has not gone thoroughly into 
the subject ? 

| Р. 


A Curious Experiment. 


In your issue of August 24th you publish a letter signed 
G. Vaughan, concerning an interesting experiment made by 
heating one end of some copper wires while keeping the other 
end cool. The writer says that when this is done in a strong 
magnetic field, he obtains a voltage of 24 to 3 volts, but 
when the experiment is performed without the magnetic 
field, no result in voltage is obtained. | 

I am interested in thermo-electricity, and have experi- 
mented considerably in it, but I completely fail to get his 


of the truck, the main principle is the same as that of the radial 
trucks which have been before the public and have been widely 
used during the past two or three years—namely, a rigid frame 
fitted with two single-axle bogies, swivelling on fixed centres, во as 
to accommodate the wheel-base to the curvature of the track, and 
capable of being built with a wheel base twice as long as that of 
the erdinary rigid four-wheel truck. The special feature of the 
“ sinuous truck resides inthe mode of suspension of the weight 
of the car from the axle boxes by means of links. 

It will be seen that each axle is carried in a sub-truck, which is 
connected to the main frame by a rigid king-pin fixed on the centre 
line of the car, and is thus free to swing from side toside. The 
motor (not shown in the figure) is slung between the axle and the 
apex of the sub-truck in the usual way, and swings with the axle. 
The propelling force is transmitted from the sub-trucks to the 
main frame and car-body through the king-pins. 

This connection alone is insufficient to maintain the car body in 
proper alignment with the track, and to prevent it from oscillating 
from side to side ; various means have been adopted to provide the 
necessary restraint, with more or less success. In the present 


WARNER'S SiNvUOUS TRUCK. 


result when I try a similar experiment, nor do I find that a 
magnetic field makes the slightest difference to the action of 
a thermopile. 

I have by me several small thermopiles, so to test the 
matter I selected one, heated it, and placed it between the 
poles of an electro-magnet, then noted thei voltmeter reading. 
I then switched off the current from the magnet, but the 
volta of the thermopile were just the same on the meter. No 
difference was made to the reading, whether the field were 
present or absent, not do I see how it could possibly be other- 
wise. If the earth’s field affects the action of a thermopile, 
as suggested by Mr. Vaughan, would it not follow that the 
relative position of the thermopile with respect to the direc- 
tion of that field would affect its performance? But it is 
well known that this is not the case. 

I presume that it is quite certain that Mr. Vaughan did 
not place his conductors in an alternating or fluctuating 
field when making his experiments, as this would account at 
once for his 2} to 3 volts. Such voltages are not in the 
range of thermo-electricity as at present it is known, the 
highest practically obtainable from a single junction 
approximating to about one-tenth of a volt. 


A. N. Hazlehurst. 
London, S.W., August 29th, 1906. 


WARNER’S SINUOUS TRUCK. 


~ 


We know the rigid, the bogie and the radial truck, but what isa 
“ sinuous ” truck? 

To our readers’ mental query, which we have formulated in the 
foregoing sentence, we may briefly reply that the sinuous truck is 
one which is intended to combine the advantages of all the rest, 
without embodying their respective disadvantages or introducing 
drawbacks of its own. To what extent this object has been attained 
must be, and is now being, determined by the practical test; on 
this head we can only say that the design appears to be well deserv- 
ing of trial, and likely to survive the ordeal. The following brief 
description will enable our readers to form their own opinions. 

As will be gathered from the accompanying plan and elevation 


instance the weight of the main frame and car body is suspended 
from the axle boxes by links, normally vertical, and about 12 in. in 
length. These links, as shown in section in the plan, are pivoted on 
radii passing through the king-pin, and permit the sub-trucks to be 
deflected from the central position with the minimum of friction ; 
at the same time, as any deflection of the links from the vertical 
position raises their lower extremities, and therefore raises the 
car-body, there is always a restoring force due to the weight of the 
car tending to bring the sub-trucks into alignment with the car- 
body. It is claimed for this device that its perfect freedom of 
movement, combined with its definite and smooth pendulum action, 
enables the four wheels to adjust themselves freely not only to the 
tangents to the track on curves, but also to the sinuosities which 
are met with even on nominally straight track, while the car-body 
moves symmetrically over the centre line of the track, without 
oscillation or deflection. The self-aligning action of the link sus- 
pension ensures that the sub-trucks shall maintain a practically 
central position on straight track without depending solely upon 
the flanges for this purpose; thus friction and wear of the flanges 
and rails ате minimised, and this is elaimed ав a very valuable 
feature of the device. 

The design of the truck in other respects follows the ordinary 
lines, and need not be discussed in detail. 

The first truck of this pattern was designed to the order of 
the L.C.C. some months ago, with a view to trying it in place of 
a pair of bogie trucks. Others have also been put in hand, in- 
cluding one with a wheel-base of no less than 13 ft. 6 in. A 
car equipped with a Warner truck has been in operation on the 
Corporation tramways at West Ham for several months, and we 
are informed that the results have been highly satisfactory, as 
regards both the easy running and noiselessness of the cars and 
the reduction of wear on the wheels and rails, 

It is regrettable that we should have to state that although the 
inventor has received very favourable opinions on his truck from 
leading tramway engineers in England, America and the Continent, 
and several foreign firms have offered to build trial trucks with a 
view to securing orders which are actually in sight, no British 
manufacturer has yet shown any serious interest in the subject. 
Consequently, while “sinuous” trucks of foreign manufacture may 
be purchased, or existing radial trucks converted by direct licence 
from the patentee (Mr. J. S. Warner, Glen Deep, Disraeli Road, 
Forest Gatc, Essex), they are not yet made in this country. We 


understand, however, that negotiations are in progress which may 


result in a favourable outcome. 


Are Works Extensions.—Chelmsford T.C. has passed 
pes ofgextensions of the lamp department at the arc works of 
essrs. Crompton & Co., Ltd. 


— ^ B on SEE a, — 


No. 1,502, Szerzw»za 7,1900] THE ELECTRICAL REVIEW. 


871 


_ A SECTIONAL SUPERHEATER. 


A DEVICE intended to obviate some of the disadvantages apper- 
taining to flue superheatera as ordinarily made has been introduced 
by Messrs. James Gordon & Co., of 81-83, Knightrider Street, E.C., 
under the name of Ferguson's patent." 

AB will be seen in the accompanying illustrations, the arrange- 
ment of the parts is quite different from tbat of the customary 
designs. The headers are of wrought-steel, and the superheater- 
pipes are grouped in sections, each of which is separately attached 


Fic. 1.—DETaiL oF HEADER, AND A SECTION OF THE 
SUPERHEATER. 


to the headers by means of ordinary faced joints, secured with 
studs and nuts (fig. 1). The jointe being on the tops of the headers, 


they can be inspected at any time, and any section can readily be 


removed for repair without disturbing the rest; moreover, either a 
e section can be inserted in its place, or the openings can be 
blanked off, and the superheater returned into use at oncc. 
Each section consists of three pipes, expanded into two small 
end plates, and weighs about 120 lb., so that one man can handle 
it (see fig. 2). The headers can be put in place first and connected 


Drain Connections 


Fic. 2—М=тнор or 
HANDLING SECTIONS. i 


to the steam range, after which the sections can be bolted on 
singly. Obviously the small joints are easily made, and can as 
easily be broken, whereas in many types of superheater the joint 
extends the whole length of the header, and is difficult to make or 
break. The stoppage of boiler and superheater to withdraw or 
renew a section is reduced to a minimum duration. 

The arrangement of the headers enables them to be adequately 
drained, and they act also as separators, water of priming or con- 
densation collecting in them instead of in the tubes; the situation 
of the drain connections is shown in the figures. The joints are 
entirely out of the way of the flue gases. Access to the back flue 
chamber can be obtained by removing two or tbree sections only, 
instead of lifting out the whole superheater. Ав all the parts are 
comparatively small and light, transport is easy ; and there are no 
tubes to be expanded in position in the process of erection. 
The superheater can be adapted to all types of boilers; 
fig. 2 incidentally shows its position in the flue of a Lancashire 
boiler, while fig. 3 shows it applied to a water-tube boiler of the 
Stirling type, and fig. 4 to a Babcock & Wilcox boiler. The degree 
of superbeat obtained can be controlled by suitably varying the 
number of sections in use. 


British Manufacturers’ Success.—The jury of the 
International Exhibition held at Tourcoing, which is the centre of 
the textile and allied industries in France, has awarded a gold 
peer 5 ni 8 „ ENGINEBRING. Co, LTD., of 

ughborough, for a e exhibit of electrical machin eciall 
adapted for textile work. i cd 


5˙9 cents per pound of metal. 


Fic. 3.—APPLICATION TO STIRLING BOILER. 


SODIUM PRODUCTION. 
By EDGAR A. ASHCROFT. 


FoR many years attempts have been continually made to 
reduce metallic sodium directly from common salt by an 
electrolytic process. Up to the present time no successful 
method has come into use on an industrial scale, the old 
Castner process still holding the field. This method consists 
of the electrolysis of fused caustic soda, the total cost 
incurred being about 14:5 cents for every pound of metal 
produced. The caustic soda is an expensive item, as it can 
be used only in a pure state. Common salt, on the other 
hand, is easily obtainable even in a high state of purity, and 
is, as а consequence, an ideal source of sodium. The process 
here described consists of a combination of two methods. 
The first stage consists of the formation of a sodium-lead 
alloy by the electrolysis of fused salt (** Electro-chemical 
and Metallurgical Industry," Vol. IV., No. 6) with a fused 
lead cathode. The second is the refining process, 


the lead-sodium alloy being made the anode, pure fused 


soda the electrolyte, and a copper or nickel sphere the 
cathode. The total cost of production is estimated at 
The plant in use consists of 
two cells joined together at the bottom, whereby the whole 
process is made continuous. Both are lined with suitable 
refractory material, and are heated externally. The current 
passes round the first cell to the anode suspended at the 
centre, and sets up a strong magnetic field in the interior 
of the bath. The lines of force run perpendicularly,and the 
current in the fused lead cathode at the bottom of thie cell 
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Fic. 4.—APPLICATION TO BABCOCK 
AND Wircox BOILER. 


cuts them at right angles, causing a circular motion in 
the fused metal. Thus, after the fusion of the intro- 
duced charge of salt the current deposits sodium in the 
stirred-up lead cathode, in which it is evenly distributed. 
The main current then passes along the metal junction to the 
refining cell. Here the anode consists of the fused lead- 
sodium alloy prepared in the first cell. Fused caustic soda 
forms the electrolyte, and a hollow nickel sphere running 
through the bottom of the bath is made the cathode. The 
hollow part of this latter offers a cooling surface which 
solidifies the bath round the joints and forms an effectual 
seal. Over the cathode a nickel funnel is suspended to catch 
the sodium as it rises, and protect it from the oxidi sing 
influence of the air. This has an overflow at the top, down 
which the molten metal may ran into a suitable non- 
oxidising medium. This hood forms part of the anode 
system, to confine the whole of the metallic deposition to 
the hollow sphere, and thus avoid the formation df sub- 
oxides. 

In this way sodium goes into solution at the anode, and 
is deposited at- the cathode without changing the constitu- 
tion of the bath. The metallic connection between the two 
cells consist of a composite pipe for the inflow and backflow 
of the molten alloy, which is kept in motion by the circula- 
tion set up in the cells. The working temperature in the 
first is about 700? C., but it is somewhat lower in the regene- 
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rating bath. Thus the hot metal leaving the first cell heats 
up the colder impoverished alloy, and no clogging of the 
system is caused. 


LAMPS WITH METALLISED FILAMENTS. 


AT the twenty-ninth convention of the National Electric 
Light Association (U.S.A.) held last June in Atlantic City, 
Mr. Francis W. Willcox read a paper entitled: Higher 
Efficiency Incandescent Lamps: their Value and Effect on 
Central Station Service.” Although the title of the paper 
would lead one to expect a general examination of the claims 
to precedence of all the newer higher efficiency lamps, yet 
the author confines himself almost entirely to the subject of 
the relative merits of the new Gem metallised filament 
lamp and the ordinary everyday carbon filament lamp. 
This comparison is made by Mr. Willcox with great 
thoroughness. 


TABLE II.—UsEeruL LITE AND Lamp RENEWAL Costs 
PER KILOWATT-HOUR 


of the present 16-c.P. ordinary carbon filament lamp, and the new 
16 and 20-c.P. Gem filament lamps, at various initial inefficiencies, 


Values for the pre- 
gent 16-с.р. ordinary 
carbon filament lamp 


Values for the new Gem 
filament 16 and 90-с.р. 


Mean Total at price of 16 c. Price 20 o. 
horizontal watts 
inefficiency for Lamp Lamp renewal cost, 
in watts | 16-0.P. | Useful | renewal! Useful |PeTKW-hourin cente 
per candle. | lamp. lite in cost per life in ү 
һопгв xw.-hour| hours. 16-c.P, 90-c.P 
in cents. lamp. lamp 
2:0 32:0 — — 125 | 50 4'0 
2:1 33:6 50 9:52 177 | 3:3 2°7 
2:9 35:2 66 6:89 283 | 2'44 1:95 
2:8 36:8 86 5:50 304 | 1788 1°43 
2°4 38°4 111 3°76 392 | 1:825 1:06 
2:5 40:0 143 2:80 506 | 1:000 0:80 
2:6 41:6 177 2:117 627 | 07763 0:614 
27 43:2 223 1°66 789 | 0:588 0:469 
2:8 448 275 1:30 972 | 0:458 0:867 
2:9 46:4 337 102 1,193 | 0:360 0:289 
3:0 48:0 413 0°81 1,458 | 0:298 0:228 
31 49:6 500 0°64 1,786 | 0°229 0°183 
3°2 51:2 595 0:52 — — — 
3:3 52:8 715 0:42 — — — 
3°4 544 850 0:34 — — — 
3:5 56:0 1,050 0°27 — => == 
3°6 57:6 1,200 0:23 — — = 
3°7 59:2 1,400 0°19 — — — 
3:8 60:8 1,620 0:16 — — — 
4'0 64:0 2,100 — — — — 


The: author starts by stating that а 2:5-watt metallised 
filament lamp has the same useful life as a 3:1-watt ordinary 
carbon filament lamp, this being the inefficiency most affected 
in the United States. The saving to be effected by the use 
of the new filament is therefore about 20 per cent. It must 
be remembered, however, that throughout the paper the 
author refers to lamps of 110 volts pressure. It is not stated 


whether the new filaments can be made equally satisfactorily 
for 220 volts, 

The new lamps are at present made in two grades, namely, 
of 16 C.P., consuming 40 watts, and of 20 C. P., consuming 
50 watts. The consumer can therefore obtain the same 
candle-power as hitherto with a saving of 20 per cent. in his 
energy bill, or with the same bill he can obtain an increase 
of 25 per cent. in his light. | 

Throughout the paper the cost of the new lampe is taken at 
20 cents and the cost of ordinary lampe at 16 cente. From 
these figures, and taking the starting inefficiencies as 2:5 and 
3:1 watts per candle-power respectively, the useful life being 
the same in either case, the saving to be effected on 
changing over to the new lamps can readily be calculated for 
various rates of charging per unit. 

Table No. II, copied from the paper in ezienso, shows con- 
trasted the useful life and: cost of renewals for ordinary 
16-0.P. lamps, and for the 16 and 20-c.». Gem lamps. The 
useful life of a lamp is taken in this table and throughout 


TABLE III.—Savina or HIGHER-EFFICIENCY LAMPS OVER 3˙1-W. p. c. 
Lamps IN CENTS PER 1,000 Hours or SERVICE or A 16-c.P. Law. 


29 | 3:0 | 81 


w. p. C. 5 


Rate per 2 9-1 
И W. P. C. W. P. C. 


22 | 28 | 24 
w. . c. W. P. C. W. p. c. 


2°5 
W. P. C. w P. C. 


27 | 2-8 
W. P. C. W. P. C. 


—.— 


à | 
1 18 | 16 | 144: 124, 11 60| 45| 30 Ro 
2 35 | 32 | 28:8, 24:8] 22 : 120| 9:5| 60| 30, 00 
3 53 | 48 | 43:2. 37:2, 34 | 29°0| 24:0: 19:0 114-2 | 9'4| 45! 00 
4 70 | 64 | 57'6| 496! 45 | 38:8| 320250 |19-1|1356| 62, 00 
5 88 | 80 | 700 620, 56 | 48:0| 400 320 240160 80: 00 
6 1105 | 96 | 864| 744| 67 | 57:5! 48:0 38 5 19:0] 95 00 
7 |193 |112 |100:8| 86'8| 79 | 68:5! 56:0 45:0 29:3|11:0| 00 
8 1140 128 |115:2| 99°2! 90 | 780| 640| 51:0 25:6|12:8| 00 
9 158 |144 |1129:6/1101:6 101 86:5| 720! 58:0 29:0] 14:4! 00 
10 |176 160 |1144:0/1124:0 112 |.96:0| 80:0: 64:0 32:0|16:0, 00 
11 194 176 |1584,136:4]123 1055 880700 35˙·0 17°8| 00 
19 211 192 |172:8 148:81134 115˙0 96:0| 77:0 38:5|19:2| 00 
13 229 | 208 |187:2 161:21146 |195:0 104:0| 83:0 41:5 | 20:8 600 
14 247 224 |201:6178:6 157 |135:0|112:0| 89:0 44:8 | 9275 | 200 
15 |964 |240 |216:0 186:0| 168 |144:01120:0' 9670 4840 |240| 00 
TABLE IV.—Savina oF  HiGHEBR-EFFICIENOY [LAMPS OVER 


3°5-w.P.c. Lamps IN CENTS РЕВ 1,000 Hours or SERVICE OF 
A 16-c.P. Lamp. : 


Rate per 


" . е 0 е . " 8:5 
in. лоч oe aro E EC 3 NC | oe w. P. C. 

1 16:5 | 14:5 | 130 110 9:5 80'| 651! 00 
2 325, 290; 260 220 | 190 160 12:8 00 
9 48:5 | 43:5 | 38:6 | 33:5 | 29:0 | 24-0 19:1 00 
4 64:5 | 58:0 51:6 | 44:5 | 38°5 | 320 256 00 
5 805 | 72:5 | 64:0 | 560 | 48:0 | 40°0 | 320 00 
6 96:5 | 87:0 | 77:0 | 67:0 | 57-5 |! 48:0 | 38:5 | 00 
7 112:0 |1010 | 900 | 781 | 67:0 | 56:0 | 44:8 00 
8 1280 |115:5 | 102:5 | 89:6 | 77:0 | 64:0 | 511 00 
9 1440 (1300 | 115:0 | 1005 | 86:5 | 720 | 57:6 00 
10 160:0 | 144°0 | 128°0 |111°5 | 960 | 80°0 640 00 
11 1760 |159°0 1410 | 183°0 |105°5 | 88°0 | 70°5 00 
12 192°0 | 173°0 1540 |1340 |1150 | 960 | 770 00 
13 208'0 | 187°5 | 166°0 | 145°0 12550 |1040 | 83:0 00 
14 224:0 | 202°0 | 179°0 | 157:0 | 134°5 1120 | 89:8 00 
15 240°0 | 216°0 | 192°0 | 168°0 |1440 1200 96°0 00 


TABLE VIII.—Torat Совт or LIGHT PER 1,000 Hours’ Бывутою or 20-0.р. New Gem FILAMENT LAMP (AT VARIOUS INEFFICIENCIES) 
Including Cost of Lamp Renewals and Power at Various Rates Shown, Lamp Price 20 c. (lamp life as given by Table II), (Minimum costs 
^ are underlined and starred). 


Lamp in- Lam 
efficiency otal renewal 


watts per 
in watts | “чус P^. | Coste рег | Cost at | Cost at | Cost at 


per kw.-hour : : д : 
candle. "Map: in cente. UA ur ае А 

21 42 9° $1:55 81'974 $2°39 

2:[2 +! 44 1:95 1°29 1°74 

2°3 46 111 1:58 

2:4 48 0°99 1°47 

2°5 50 0°90 1°40 

2°6 52 0°83 1:36 

277 54 079 1:33 

2:8 56 0776 1:32* 

2:9 58 0°74 күү 

3°0 60 0-73 

31 62 


0:73* 


Cost at 


Total cost of light (power and lamp renewals). 


Cost at Cost at | Cost at Cost at | Cost at | Cost at | Cost at 
b c. per 6 c. per 7 c. per 8 c. per do. per | 10c. per | 12 c. per 
kw.-hour, | xw.-hour. | xw.-hour. | kw.-hour. | xw. hour. Kw.-hour. | kw.-hour. 
$3:65 $4:07 $449 | $8401 $533 | $617 
3°50 3°94 4°38 4°92 5:26* | 614 
3°42 3:88 4'34* 4°80* 5 26 6:198 
3:39* | 3°87" | 435 4'83 5:31 6:27 
3:40 3:90 4'40 4°90 5:40 6:40 
9:44 3°96 4°48 5:00 5:52 6:56 
3:49 4:03 4'57 5:12 5:66 674 
3:56 4°13 4:68 5:24 5:81 6'93 
3:65 4:93 4°81 5:39 5:97 713 
3°74 4:34 4°94 5:54 6:14 7934 
3:83 445 | 507 5°69 631 | 755 
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TABLE X.—CompaRISON VALUES OF New HicHER-ErriciENCY LAMPS AND PRESENT LAurs. 
Cost of 1,000 
Useful life | First cost of А Lamp-hours Candle- i Lamp renewal Total cost 
Kilowatts Ж : candle-hours of ists per 1,000 er 1,000 
eer i i "i EA one per Jamp. hour: Ee our ао | ы; bundle оша, C Bottes 
Gem filament, 40-watt "Mb 
16-C.P., 2°5-w.p.c... 500 20 0:04 25˙0 400˙0 25 c. 2˙5 c. 27˙5 
Ordinary carbon filament, 50 · watt 
lamp, 16-0. P., 3`1-ж.р.с. ; 500 16 0°05 20°0 320°0 31 c. 2:0 c. 33:0 
Gem filament, 50-watt lamp, | i 
20-с.р., 2°5-w.p.c... T 500 20 0:05 20:0 400°0 25 c. Оос 27˙0 
Gem filament, 45-watt lamp, 
16-c.P., 2° 8-w. p.c.. 1,000 20 0:045 22:2 355°5 28 c. 1:25 с 29:25 
Ordinary carbon filament, 56-watt 
lamp, 16-0. p., 3°5-w-p.c. 1.000 16 0˙056 17˙84 285˙4 35 e. гос 360 
Tautalum filament, 50-watt | lamp, 
25-с.р., 2°0-w.p.c.. T 800 60 0'05 20°0 500˙0 20 c. 3 0c 23:0 
the paper as being the time in hours taken by the lamps to of a very different nature to those now existing. In the old 


drop to 80 per cent. of their initial candle-power. 

Table No. III, also taken directly from the paper, shows 
the saving to be effected by substituting the new Gem 
lamps of various, inefficiencies for the ordinary 3-1-watt 
lampe, for various rates of charge per unit. 

Table No. IV shows the saving to be effected by sub- 
stituting the new Gem lamps working at various efficiencies, 
for the ordinary lamps taking 3:5 watts per candle-power 
and with various rates of charge per unit. 

Table No. VIII shows the cost per 1,000 hours' service of 
running the new 20-c.». Gem lamp at various efficiencies 
and with various rates of charge per unit. From this table 
can be seen at a glance the best efficiency to adopt for any 
particular rate per unit. 

Table No. X is interesting, as it includes tantalum lamps. 
It shows the total cost per 1,000 candle-hours, energy being 
taken at 10 cents per unit, for 3:1 and 3°5-watt ordinary 
lamps, 2:5 and 2:8-watt Gem lamps and 2-watt tantalum 
lamps. This table is not taken directly from the paper, but 
has been slightly modified. It is to be noted that at 10 
cents per unit the tantalum lamp is decidedly the cheapest 
of the series. As, however, the cost of renewals forms a 
larger proportion of the total cost, the comparison will be 
less favourable to the tantalum lamp when the charge per 
unit is lower than 10 cents. 

For example, at a charge of 5 cents per unit, the costa 
would work out as follows :— 


Cost IN CENTS PER 1,000-C.P.-HOURS. 


Energy. Renewals. Total. 
Gem, 20-c.p. 2:5-watt ... 12°5 2:0 14:5 
Ordinary, 31-watt 15:5 2:0 17:5 
, 35-та 17:5 1:25 18°75 
Tantalum, 2:0-watt 10:0 3'0 13:0 


SUGGESTIONS BY WORKMEN. 
By W. О. HORSNAILL, A. M. I. Mech. E., A. M. I. E. E. 


THE system of inviting suggestions from employés for 
improvements in methods of manufacture, or in the design 
of the finished product, must now be familiar to many 
employers; but, so far, few attempts have been made to 
install such a system in this country. In the United States, 
however, several large manufacturing concerns make pay- 
ments, or give prizes, for useful suggestions which are con- 
sidered good enough to adopt, and the plan is stated to be 
very successfal both as regards employers and workmen. 
This matter is now attracting the attention of those in 
control of engineering works in this country; therefore, 
some principles to be observed in carrying out such a system 
will be of interest at the present time. А belief still 
appears to obtain amongst many employers that it is the 
duty of their workmen to offer any suggestions which occur 
to them without any hope of reward, and this attitude must 
be disposed of before any successful method of obtaining 
ideas in this manner can be adopted. Some 50 years ago 
the relations between manufacturers and their employés were 


times a man would enter the service of a master, expecting 
to pass and end his days without any further change, and 
the employer on his part would retain the services of old 
workmen long after they had become incapable of earning 
their wages, and would finally pension them off when they 
were too infirm to do any useful work. Under such con- 
ditions as these the better class of workman was willing to 
do something towards the advancement of his employer in 
what would now be considered his own time, and he might 
have been fairly asked to suggest improvements without any 
offer of payment. 

In modern engineering Sone the above procedure has 
entirely disappeared, and a young man to remain per- 
manently with the undertaking in which he has received his 
training is considered to show a lack of enterprise, and would 
probably handicap his future prospects, as the best expericnce 
cannot now be gained by remaining in any one factory or 
works. 

The above considerations lead to the conclusion that the 
relations between employer and workman, are now completely 
of a business nature, and the advent of old age pensions, and 


the State-aided provision of work for the unemployed, will 


eventually deal the death blow to any sentiment which may 
have struggled on through the competition of recent years, 
as with such provision for the destitute, employers will have 
no compunction in turning their men adrift whenever it 
suits their purpose to do so. The present position, there- 
fore, may be laid down as follows: — The workman is 
engaged to do certain work during a definite number of hours 
in each week, with the full knowledge that during periods of 
slackness or from other canses, his services may be dispensed 
with at short notice. Under these conditions he cannot 
fairly be expected to do extra work excepting for additional 
pay. When the arrangement between master and men is 
regarded in this light, it is obvious that if the latter are 
asked to suggest improvements for the benefit of the former, 
they should be offered payment in some form or another for 
doing this work which is no part of their regular duties. 
It may even be stated that to invite suggestions without 


‘any offer of adequate payment for those adopted, does 


positive harm. 

Take the case, for instance, of a man who has suggested 
an improvement ‘which enabled certain articles to he produced 
for 60 per cent. of their previous cost, thus obtaining large 
profits for his employers. No doubt, at first, he will be 
flattered by the attention which his invention has attracted, 
but as time goes on, unless his position or wages are 
advanced, he will be permeated by a sense of injustice which 
will be freely imparted to his comrades. It would often 
be impossible or impolitic to advance such a man’s position 
or wages, and if a number of men employed in a 
works, whose ideas had been adopted, were to take a 
similar view, the result would be a general feeling of 
suspicion which would injure the relations between the 
workmen and the management for many years. 

Having decided that rewards or payments are just and 
essential, “it becomes necessary to consider in what form, and 
to what extent, they should be made. The National Cash 
Register Co., Dayton, U.S.A., in whose works a successful 
suggestion system has been in force for about two years, 
have chosen the plan of making & small payment for every 
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idea offered immediately its adoption has been decided upon, 
followed by a competition for a certain number of quarterly 
prizes, the initial payment being one dollar and the prizes 


ranging from 50 down to 10 dollars. It is doubtful whether 


this scheme of payments can be improved upon, provided 
that a sufficient number of prizes be given to cover at least 


50 per cent. of the competitors, so that each of the latter 


would have an even chance of obtaining something more 
than the initial payment for his invention. The immediate 
cash payment is, undoubtedly, a good feature, and one which 
will appeal especially to men in receipt of weekly wages. 

In this country a somewhat similar method of obtaining 
suggestions from workmen was adopted a few years since by 
Messrs. G. & J. Weir, Ltd., of Glasgow, a certain sum being 
set aside every month by the firm to be paid away in prizes 
to the men who put forward the most useful ideas. The 
latter are judged by what is known as the Friction Club," 
which is composed of all the heads of departments and the 
various shop foremen, meetings being held once a month 
for this and other purposes. The names of the suggesters 
are not known to the meeting, but only to an executive 
committee of five. Suggestions for this monthly competition 
are deposited in a box fixed in the gate house, which is 
cleared every day by the secretary, who dates each com- 
munication to allow of their consideration in order of 
priority. The above scheme is still in operation, and the 
results have been eminently satisfactory. 

Theoretically, the giving of a prize is rather too closely 
allied to the granting of a favour and a payment in the 
form of a percentage on the saving effected by the invention 
during a certain period would фе а fairer arrangement if it 
could be carried out, but several difficulties would arise in 
doing this. Disputes might occur as to the number of 
articles made with the help of a new device during the 
period decided upon, and payments would be deferred for 
a longer time than under the prize system, also a workman 
who made an improvement when trade was slack would not 


benefit nearly so much as another whose idea was adopted 


during a period of prosperity. 
Taking these considerations into account, the method of 


making payments through the medium of prizes, appears to- 


be the only one available, and as far as the writer is aware, 
no other has yet been tried. 

The examination of the suggestions and the awarding of 
prizes will require very careful and conscientious handling, if 
the confidence of the men is to be maintained, and without 
the latter no suggestion system will be successful for any 
length of time. The matter is, however, purely one for the 
management to settle. There is no reason why the men 
should be represented on the committee appointed for this 
purpose, the position between the parties being that of buyer 
and seller—that is to say, the workman agrees to surrender 
his idea for а certain payment from the employer; but it is 
most important that he should beable to rely upon obtaining 
fair treatment ; it is also desirable, if suggestions are refused, 
that reasons should be given for so doing. | 

The committee above mentioned may very well consist of 

three members, and the most suitable officials for this 
purpose are the works manager, the chief draughtsman and 
the shop manager. The competitor will naturally be called 
in to explain his invention, and it will often be necessary to 
obtain expert opinion from one or other of the foremen. 
_ Conspicuous notices should be posted in the works, giving 
full details of the payments and prizes offered, and sugges- 
tions should be addressed to the works manager through the 
post. The method of placing locked boxes in the works is 
not altogether satisfactory, as many workmen do not care to 
allow their efforts in this direction to be known to their 
comrades or foremen until success has been assured. 

In settling the amount to be given in prizes, the type of 
product manufactured must be taken into account; where 
articles are made of a special nature, and of which the 
design is fully protected by patents, an improvement 
reducing the cost of manufacture or enhancing the selling 
value is of much greater worth than would obtain if open 
competition were encountered. In the latter case the device 


adopted would very soon become known and taken up by 


trade competitors, resulting in a reduction of prices; or 
equally good methods may be discovered by outside firms, 
thus having a similar effect, therefore unless an idea is good 


enough to patent, the advantages accruing from it are not 
likely to remain in force for any considerable period. 

In conclusion, it may be stated that a suggestion system, 
if properly worked, can be made to pay handsomely, and 
should keep the undertaking adopting it ahead of its com- 
petitors, unless they have followed a similar course. 


BUSINESS NOTES. 


“ Everbryte" Reflector.—We recently mentioned the 
aluminium reflector called by the above title, for ordinary carbon 
lamps; this has been adapted also to lamps with metallised carbon 
filamente, and now to the tantalum lamp. The accompanying 


. figure shows the last-named combination; the reflector is not 


" EVERBRYTB ” REFLECTOR ON TANTALUM Lamp, 


screwed on, but fits on the collar of the lamp. Tests made by the 
Westminster Electrical Testing Laboratory on August 23rd 
with a 105-volt tantalum lamp giving 18:6 с.р. mean horizontal and 
4°35 C.P. vertical without reflector, and taking 38°6 watts, or 2°Q7 
watts per mean horizontal candle and 9:10 watts per vertical candle 
showed that the reflector increased the vertical candle-power to 
37:6 с.р., taking 1:025 watts per candle in the vertical direction. 
The maximum intensity, we are told, is found at an angle inter- 
mediate between horizontal and vertical. The patentee is Mr. E. 
Chamberlain, of 35, Claremont Street, Islington; the agent for the 
trade ів Mr. J. S. Cunnington, of 93, St. Martin's Lane, W. O. 


The Russian Westinghouse Co.—The recent pur- 
chase by Westinghouse interests of the undertaking of a Belgian 
electrical company in Russia, to which reference was made in a 
previous issue, has now been followed by the formation in Paris of 
the Société d'Electricité Westinghouse de Russie, which is 
apparently intended to further the enterprises associated with this 
name, and to deal with the tramway contract recently obtained for 
St. Petersburg. As founders of.the new company are cited the 
Société Anonyme Westinghouse of St. Petersburg, the Westing- 
house Electric Co. of London, the Westinghouse Machine Co. of 
Pittsburg and the Compagnie Centrale d'Electricité of Liége, 
Belgium. The share capital amounts to £800,000, divided into 
80,000 shares of £10, of which 52,000 shares have been allotted to 
the founders, while the remainder has been subscribed and paid up 
to the extent of 25 per cent. The directors are M. Ernest Dejardin- 
Verkinder, the Marquis de Frondeville and M. T. Lombardo, of 
Paris ; Mr. J. Н. Lukach, of London; Mr. E. Smith-William, of St. 
Petersburg; and Mr. G. Westinghouse, of Pittsburg. 


Bankruptcy Proceedings.—J. M. VAUGHAN, electrical 
engineer, Three Queens Lane, Bristol.—The London Gazette notifies 
that a first and final dividend of 8d. in the £ is payable on 
September 12th by the Official Receiver, 26, Baldwin Street, Bristol. 

| Н. Jones & Co., electrical engineers, Longton.— The examina- 
tion of W. J. Charlesworth and H. Jones took place at Stoke-on- 
Trent on August 28th. The partnership accounts show liabilities 
amounting to £116, and assets nil. The examination was adjourned, 


Jones being ordered to prepare an account explaini 3 
deficienoy had arisen. P piaining how his 


Plant for Sale.—The Rhyl U. D. C. is inviting offers for 


the purchase of a 165-kw. steam dynamo now in use. 
advertisement pages to-day. i й УЕ 
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Carron Radlator.— The accompanying illustration 
shows a new design of electric radiator which is being introduced 
by the Cannon Co. of Carron, Stirlingshire, N.B. The radiator 
is styled “No.1,” and has an ornamental cast-iron front and top, 
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CARBON RADIATOR. 


four electric lamps in two circuits, each separately controlled, and a 
polished copper reflector, together with flexible cable and plug; it 
measures 18 in. wide x 254 in. high, and consumes 53 or 1:06 units 
per hour, according to the number of lamps in use. 


Ediswan Accessories.—The EDISON AND Swan UNITED 
Егиств1о Licut Co., Lro., have issued а new catalogue (Section 3) 
relating to their electric lighting accessories, switches, switch- 
boards, and wiremen’s sundries. It is the most complete catalogue 
of accessories the company have yet issued; a great number of 
novelties have been introduced, and obsolete goods have been 
eliminated. It consists of over 100 pages, all of which are fully 
illustrated. Special attention may be directed to the new button 
type wall and floor sockets, with “$” insidés, and also to the new 


Episwan TUMLER "INSUBANCE" PATTERN Н.У. SWITCH. 


patterns of flush switch covers. The wedge Tumler switch is now 
made with independent break, and is listed in a variety of com- 
binations, such as tandem, &c. The “Economic” boards in iron 
cases are claimed to be a great advance in distribution systems. 
Other features are the “Safety” Tumler switch (an improved 
pettern with independent break), wind-up ceiling roses, square base 
wedge switch, press-button switches with square base, push-button 
keyholder, and the factory wedge switch. The Tumler “ Insur- 
ance” pattern h.v. switch is shown in the accompanying figure. 
There is a complete alphabetical and numerical index to the 
catalogue. ‚ 


Circulating Library of Scientific Works.—4As the 
result of the letter which appeared in our “Correspondence ” 
columns on this subject last week, we have received from Mr. H. K. 
Lewis, of 136, Gower Street, London, W.C., а prospectus of his 
circulating library and a list of the new books and new editions 
added during April, May and June last. Amongst the latter we 
notice a fair number of important engineering books of recent issue, 
but in the absence of a complete catalogue of the library, we are 
unable to estimate the completeness or otherwise of the collection. 
The prospectus states that all branches of engineering science are 
covered, and every book of importance which is asked for is at once 

urcbased. The library was established over half a century ago 
or the medical] profession, and has gradually extended its scope. 
The catalogue embraces 9,000 titles of works, and over 13,000 
volumes ate in the library or in circulation. The terms range 
tipwards from one guinea per annum for one volume at a time; sub- 
scribers pay carriage both ways. 


- 


Catalogues and Lists. — MxssRS. Bruce PEEBLES 
AND Co., LTD., 1, London Wall Buildings, E.C.—Pamphlet No. 17, 
relating to continuous current motors, and describing standard 
protected machines up to 125 H. y. The pamphlet is exceptionally 
well illustrated and conveniently arranged, and prices are given, 
with dimensions and efficiencies. 

Messrs. Jamms Gorpon & Co., 81-83, Knightrider Street, Е.С. 
—Pamphlet “ M,” describing, with illustrations, Ferguson's patent 
sectional superheaters. 

Messrs. JoHxSON & PuiLLIPS, Lrp., Charlton 8.0., Kent.—Price 
list D of alternating current transformers, single and three-phase, 
air and oil-coeled, designed for high efficiency and good ventila- 
tion. 

Мивввв. SrwPLgx Сокроттв, LTD., Garrison Lane, Birmingham.— 
Leaflet No. 162, dealing with an entirely new type of lampbolder, 
for use in damp situations; & new ceiling rose for mill and factory 
lighting, mounted direct on the iron box; and a new wall fastener, 
which dispenses with the use of plugs. 

The Capron Co., Carron, Stirlingshire.—Leaflet illustrating the 
“ Carron ” electric radiators, No. 1 type, a neat pattern fitted with 
four lamps. 

Messrs. Mavor & CovLsoN, Lrp., Glasgow.— The September 
date-card makes an offer to users of the Pick-Quick coal-cutters 
concerning the price of, and carriage on, spares and renewal parts. 


Book Notices.—MeEssrs. WHITTAKER will publish 
shortly а new book entitled Elementary Principles of Continuous- 
Current Dynamo Design," by Н. M. Hobart, M. I. E. E. A novel 
feature in this book will be a number of complete designs of 
machines in tabulated form and tables giving the data of these 
machines. The book also will be fully illustrated. 

"Journal of the Institution of Electrical Engineers," Vol. 37, 
No. 179, August, 1906. London: E. and F. N. Spon, Ltd. бв. 

“ Proceedings of the American Society of Civil Engineers,” 
Vol. XXXII., No. 6, August, 1906. New York: The Society, 220, 
West 57th Street. 

" Die Verwendung von Mikrophonkontakten für telegraphische 
Relais und zum Nachweis schwacher Stróme." By Chr. Jensen and 
Н. Sieveking. Excerpt from Annalen der Physik. Leipzig: J. A. 
Barth 


“ Anwendung des Mikrophonprinzips.” By Chr. Jepsen and 


H. Sieveking. From the year-book of the Hamburgischen Wissen- 
schaftlichen Anstalten, No. 23, 1905. Hamburg: Lucas Gräfe 
and Sillem. 


“ Bulletin of the Bureau of Standards," Vol. 2, No. 1, June, 1906. 
Washington: Government Printing Office. 

Engineering Standards Committee’s Reports on British 
Standard Nuts, Bolt-Heads and Spanners,” and “ British Standard 
Specification for Steel Conduits for Electrical Wiring," Nos. 28 
and 31 respectively. London: Crosby Lockwood & Son, or the 
Committee. 2s. Gd. net each. 

“ Electric Bells, Indicators and Aerial Lines.“ By Umberto 
Zeda; translated by 8. R. Bottone. London: Guilbert Pitman. 
28. net. А 


Dissolutions and Liquidations.— PREMIER ELECTRIC 
Lamp Co., Ltp.—A petition for confirming the reduction of capital 
from £100,000 to £35,631, is to be heard at the Liverpool District 
Court on September 25th. 

Mxzssns. J. W. Warma & Co, electrical engineers and con- 
tractors, Regent Street, Rugby.— Messrs. J. W. Waring and В. P. 
Marsh have dissolved partnership. Mr. Marsh will continue the 
business under the same style, and will attend to debts. 

The Вжіхрох Мотов ENGINEERING Co. (formerly Swindon Elec- 
trical Engineering Co.), electrical engineers, Swindon.— Messrs, 
E. Thornton and J. C. Crowdy have dissolved partnership. Mr. 
Crowdy attends to debts, and will continue the business. 

Messrs. DEUCTCHBERGEB & WELLS е Electro-Mechanical 
Engineering Works), Hackney Road, London.— Messrs. F. H. Wells 
and N. Deutchberger have dissolved ‘partnership. Debts will be 
paid by Mr. Deutchberger, who will continue the business. 

Messrs. Morris & Моввіз, opticians and electricians, Leigh, 
Lancashire.—Messrs. H. M., G., and T. Morris have dissolved 
partnership. Messrs. H. M. and G. Morris will attend to debts, 
and continue the business. 

Pioneer Exvectric LIGHT AND PowEB Co., or Cuma, Ltp.—A 
meeting of this company is to be held at 35, New Broad Street, 
E.C., on October 2nd, to hear an account of the winding-up from 


the liquidator, Mr. R. W. Blackburn. 


Sun Fan Co., Lr». (in voluntary liquidation).—The receiver and 
liquidator, Mr. J. Butterfield, has announced that the plant, stock 
in trade, and book debts, have realised (net) less than £1,500. 
The first, second and third series of debentures, with interest, 
amount to £4,000. The first debenture-holders have been paid in 
full, the second ditto. receive 1s. to 28. in the E, and the third get 
nothing. The ordinary creditors and shareholders, therefore, 
receive no dividend. 


Nernst Lighting.—We understand that a large number 
of corporations and electric supply companies have latcly taken up 
the maintenance of Nernst lamps, in order to make sure that their 
consumers get the best value for their money, and also in order 
to prevent those who grumble at their energy bills from falling 
into the hands of the gas companies. Amongst the towns that 
have adopted the maintenance scheme of the A.E.G. English 
Manufacturing Co., Ltd., for Nernst lamps are Tynemouth, North- 
ampton, Newcastle-on-Tyne, Huddersfield, Norwich, Aston Manor, 
Loughborough, West Bromwich, Nuneaton, Wrexham, Hereford 
and Ipswich. The last-named town is just sending out a circular to 
all its consumers, fully explaining the maintenance proposal and 
the necessity for using efficient lamps in order to reduce bills. 
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Italy.—The British Consul at Leghorn: reports that a 
large and important company has just been formed by a few well- 
known Genoese and Livornese capitalists for the manufacture of 
insulating wires of all dimensions, and electrical appliances. The 
works will be situated at Torreta, the suburb near the station where 
во many other manufactories are rising. The initial capital of the 
company is 1,200,000 lire, but this can be increased to 3,000,000 
lire by the simple vote of the directors. The works will employ 
about 300 operatives, and it is estimated that their annual output 
will be about 3,000,000 lire. The company was started under the 
auspices of the Banca Commerciale Italiana, which is becoming 
more and more a power in the industrial development of the 


country. 


Trade Announcements,—Mr. H. N. BLAKE, of 28, 
High Street, Birmingham, has recently been appointed agent for 
Birmingham and district by the Gilbert Are Lamp Со, 
Chingford, Essex, and Messrs. E. Goossens, Pope & Co., and the 
Pope Electric Lamp Co., for the sale of their respective goods. 


The Crypto ELECTRICAL. Co. has altered its address to 155 and 


157, Bermondsey Street, London, S. E. 


Steam Turbines for Sydney, Australia.—The muni- 
cipality of Sydney has decided to install steam turbine generating 
sets in its electricity works, and after deputing its chief engi- 
neer, Mr. T. Rooke, to make a tour of inspection of the various 
types of turbines installed in different parts of the world, has 
decided to adopt the Willans-Parsons type, as built by Messrs. 
Willans & Robinson, Ltd., of Rugby. 


LIGHTING and POWER NOTES. 


* 


Aberdeen.—The city electrical engineer has recommended 
reduced charges for energy as follows: Private lighting, 54d. and 
14d. per unit, maximum demand system, in place of Gd. and 2d. 
respectively; public lighting, 54d. and 14d., in place of 6d. and 
14d.; heating and motors, 24d. and 1d. in place of 3d. and id. 
These alterations will reduce the revenue on the present output by 
£3,328. 


Bath.—A L.G.B. inquiry was held on August 31st into 
the application of the T.C. for a loan of £4,000 for extensions of 
mains. There was no opposition. 

The Т.О. has been approached by Messrs. Stothert & Pitt for a 
supply of energy for power purposes, and it appears that the firm 
wil take a minimum consumption of about 140,400 units per 
annum, the Council agreeing to charge 11d. per unit, with discounts. 
There is evidence that other power consumers will come on when 
the new mains are laid down. Bath at the present time has a very 
small day load, so that these prospective power consumers should 
be welcome. The Corporation has a severe competitor in the 
Gas Co., the price being as low as 2s. per 1,000 cb. ft. 


Blackburn.— An electric cable fused at Blackburn late 
on Saturday night, resulting in two simultaneous explosions. The 
lids of two manholes were blown off, and the principal thorough- 
fare was left in darkness for the remainder of the evening. 


Canada.—GoDERICH, ONT.—A proposition by the Maitland 
River Power Co. to develop power from the Maitland River by the 
erection of a huge dam near Goderich, the capital cost of the 
undertaking to be at least $300,000, and to supply energy to 
the town for municipal purposes at a fixed sum for.30 years, as well 
as affording cheap power for industrial purposes, was recently put to 
vote and approved of by a large majority. The Maitland River 
Power Co. in their negotiations stipulated that the town should 
guarantee the company's bonds to the extent of $150,000, and the 
T.C. passed the necessary by-law. The Mayor, however, who was 
opposed to the proposition, refused to sign the bonds, and legal 
proceedings have been taken to compel his worship to carry out the 
duties of his office. In consequence, the Mayor has resigned. He 
is to be asked to reconsider his decision. 


Chatham.— During recent years there has been a marked 
development in the electrical department of Chatham Dockyard, 
and in a few weeks’ time a power station, the building for which is 
erected, will be in full working order. The new station will supply 
energy for power and lighting purposes not only in the yard, 
but also in the R.N. Barracks, the Ordnance Gun Wharf, and other 
establishments. The task of organising the new department has 
fallen upon Mr. L. Newitt, electrical engineer under the Admiralty, 
with whom is now associated Mr. Fletcher, first assistant electrical 
engineer, who will have charge of the new power station. 


Chepstow.—The B.C. has received from the L. G. B. 


sanction to install the electric light at the workhouse. 


Chile.—The British Consul at Valparaiso, in a recent 
report, states that the Electric Light and Traction Co. (a German 


concern) has now completed its generating station at Sauces, and 


all electric power is now obtained from the company. 


` - 


Continental Notes.—GERMANY.—A scheme is being 
poor in Germany for the establishment of an extensive station 
or the supply of power to a large portion of German Lorraine, the 
district of the Saar and a part of the Palatinate. The principal 
romoters are the Saar and Moselle Mining Co., of Rarlingen 
{Тоттайе), the Berlin Company for Electrical Enterprises and the 
Dresdner Bank. At present the mining company has a large 
plant in operation, and extensions would enable a very wide 
area to be supplied. It is proposed to furnish large consumers 
with power at the rate of 72d. to ‘9d. per xw.-hour, or a charge of 
one-fourth the price prevailing in the Saar coal region at the pre- 
sent time for power purposes, and of one-eighth the rate for lighting 
requirements. s 

A supplementary session of the Bavarian Parliament is to be held 
in January to dispose finally of the State Bill for the Nationalisa- 
tion of the Water Power in that part of Germany, the measure 
having already passed through the Second Chamber rapidly and 
without due consideration being given to the position of industries. 
It is officially estimated that the available water power which could 
be utilised for State purposes amounts to 300,000 н.р. The Govern- 
ment Bill proposes to control this power, and in so far as it might 
not be required, it is stated, for the needs of the military depart- 
ment, it would be used in connection with the working of the State 
railways by electricity, while the balance would be available for 
industrial purposes. As passed by the Second Chamber, the Bill 
will place restrictions upon private enterprise in the future 
where the question of water power is concerned, as those 
who wish to erect works will have to рау а certain 
tax to the State for water power, the withdrawal of water from the 
rivers or the discharge of liquids into them, and the amount of the 
tax will be fixed in each individual case. Existing factories or 
works will be exempt from the tax so long as they are not enlarged. 
The Bill has been passed provisionally without there being any 
immediate prospect of the conversion of the State railways to 
electric traction, notwithstanding the publication of reports to the 
contrary in recent months, and also in the face of large private 
achemes for the industrial utilisation of water power. Only one 
need be mentioned, and that is the proposal of the Baden Aniline 
and Soda Works Со., to expend £1,500,000 for!the erection of 
works to use 20,000 H.P. for the extraction of nitrogen from the 
atmosphere for manurial and explosive purposes, but the scheme 
has so far failed to secure the approval of the Government. 

The municipal authorities of Stendal, Saxony, are about to invite 
tenders for the establishment of an E.L. station in the town. 

IraLy.—The authorities of the province of Como have granted а 
concession for a plant to be put down to utilise the water-power of 
the rivers Era- Maria and Ura in the generation of electrical energy 
for lighting and power purposes. 

SwITZERLAND.—The total output of the electric generating stations 
in Switzerland at the present time comes to about 600,000 н.р. Of 
this quantity about 13 per cent. is used for railway working, 40 per 
cent. for lighting, 28 per cent. for electrolytic works and 24 per 
cent. for supplying power for industrial purposes. Notwitstanding 
this, the amount of coal annually imported has a value of nearly 
£3,000,000 sterling. 

There is some talk at present of a large power transmission 
project at Sackingen on the Reno, where it will be possible to 
utilise 200,000 В.Р. 


Dover.—The T.C. has applied for a loan of £7,500 for 
E.L. purposes. 


Eccles. — The Corporation Electricity Committee has 
recommended that from April 1st next a flat rate of 4d. per unit 
shall be charged for energv supplied to offices, shops, dwelling 
houses, public houses and clubs for lighting purposes. 

A loan of £15,078 for E.L. purposes is to be applied for. 


Ecuador.—H.M. Consul at Guayaquil reports that a 


decree providing for thc encouragement of manufacturing and 
agricultural industries in Ecuador has been issued. The decree 
concedes the free use of the streams, waterfalls and all natural 
waterways to all who may start in the country new factorics 
employing hydraulic or electric power.— Board of Trade Journal. 


Finchley.—The revenue of the U.D.C. electricity under- 
taking forthe year ended March 31st last amounted to £7,261; 
£5,200 from sale of energy, £1,796 from public lighting, and £265 
from meter rents. Working expenses, including management 
charges, &c., amounted to £4,407, leaving a gross profit of £2,854, 
and after providing а sum of £2,747 to meet tinancial charges, a net 
profit of £107 was realised. 


Hastings,—An explosion in a street chamber, recently, 
which resulted in a child being fatally injured by a falling cover, 
formed the subject of a Coroner’s inquest on the 29th ult. From 
the evidence it appears that a fractured gas pipe in the vicinity of 
an adjoining chamber, and the presence of a lighted match which 
dropped through the ventilating hole in the cover, account for the 
explosion. No electrical apparatus was injured ; a recommendation 
as to improved ventilating arrangements was made by the Coroner, 


Londonderry.—The Corporation is considering a pro- 
posal by Messrs. J. G. White & Co. to take over the electrical 
undertaking. The firm suggests repaying to the Corporation all the 
outstanding capital expenditure ; the matter is, however, adjourned 
pending the receipt of further details. 


Loughborough.—The borough electrical engineer, Mr. 
W. H. Allen, has forwarded us a batch of leaflets and a “ round 
robin" relating to the Corporation's lighting and power supply. 
The latter is very smart, and Mr. Allen ів to be congratulated оп 
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It is surprising what can be done for a penny. Round the 
card is set out what, for this modest sum, electricity will do. 
For example, it will clean 5,000 knives, cook 15 chops in 
15 minutes or keep your feet warm for five hours, The Corporation 
will supply any consumer with an electrical fan at a cost of 7s. 6d. 
per quarter, without any further charge for energy, or in the cold 
weather a radiator at the same stated charge, plus 1d. a unit for 
energy consumed. The charges for energy in Loughborough are :— 
Private lighting, 4d. per unit; workshop and factory lighting, 3d. ; 
power supply, 14. Under a free-wiring scheme installations are 
put in free, but energy is charged for at 5d. per unit for private 

ghting and 4d. for factories and workshops, no meter rents being 
charged in this instance. A hire-purchase scheme is in operation 
for motors and arc lamps. 


New Zealand.—WELLINGTON.—A poll of ratepayers has 
resulted in sanction to the outlay of £100,000 for electric lighting 
works, £10,000 for additions to public lighting, £30,000 for power 
for lifts, machinery, &c. and £52,052 for tramway extension, 
additional cars, &c. 


Ossett.—Consequent upon the refusal of the L.G.B. to 
sanction an E.L. loan as mentioned last week, the T.C. has, by the 
casting vote of the Mayor, disbanded the E.L. Committee, which 
was formed in 1905 with plenary powers to carry out the resolutions 
of the Council on electricity matters. In all, the attempt to secure 
2 electricity supply has cost £700, half of which is for engineers’ 

ees. 


Preston.—A lighting scheme involving the use of 844 
5-ampere street lamps, supplied from the tramways power station, 
3 lighting of some public buildings, is being considered by 

e T.C. 


Salford.—The Electricity Committee has decided to 
recommend the Council to make application to the L.G.B. for 
sanction to borrow £10,000 to cover the cost of the purchase of 
motors for hiring out, and £25,000 to cover extensions and services 
during the next two years. 


South Africa.—JOHANNESBURG.—The Rand Water 
Board has accepted the offer of the Rand Central Electric Works, 
Ltd., to supply electrical energy to the Board’s pumping station at 
the Simmer and Jack Mine, on a two years’ contract. 

East Lonpon.—Mr. J. Mordey Lambe, the town electrical engi- 
neer, bas returned to East London after an absence of several 
weeks inspecting the E.L. installations at Durban, Johannesburg, 
Pretoria, Kimberley, &c. Information has been sought to serve as 
а guide in connection with the new plant for East London. 

An attack having been made on Mr. Lambe, in his absence, by 
certain members of the T. C., the local Dispatch took up the cudgels 
on his behalf, and reminded his assailants that Mr. Lambe’s absence 
was due to the fact that he was getting expert advice and assistance 
before finally reporting on the reorganisation of the electrical 
scheme. 


South Shields.—The following brief statement shows 
the result of the working of the Corporation E.L. undertaking for 
the past two years :— | 

Year ended March 81st, 1906. 1906. 


Total revenue si a е га £17,831 £18,139 
Total working costs (including public 


lighting)  .. , 7,211 6, 
Gross profit .. m ss ae A" 10,120 11,196 
Cranage dues (Holborn Quay) profit .. 182 deficit 
Interest ee eo ee oe oe 4,770 4 
Sinking fund “> ie И da 4,494 4,231 
Net profit s TA 1,088 1, 
Capital expended £163,047 £151,888 
No. of 8-c.P. lamps . es 62,927 59,209 
Average price obtained :— 

Private supply .. s М bs 8:4". 8:88d. 

Publio lighting. "T "T ге 1:14. 1:614. 

Total.. ee ws ss s 2+ 2:904. 8:064. 
Working costa (including public lighting) 

per unit > э “з R 1:22d. 1:904. 
Maximum load ee o „ POW. 958 Kw. 
Units sold :— 

Private supply  .. es = os 919,182 879,227 

Public lighting .. eu ws s 519,739 506,166 

Total.. г» ee vs 1,438,021 1,385,393 


The reduction in revenue is accounted for by the fact that during 
the year ended March last, reduced charges for supply have been in 
operation, t.c.:—7d. and 14d., or 4d. per unit, instead of 7d. and 
2d., or 5d. per unit. At the end of the past twelve months new 
plant was installed as follows:—One marine boiler by Messrs. J. T. 
Eltringham & Co., of South Shields; two 550-kw. McLaren-Dick, 
Kerr traction generators, a B.T.-H. switchboard and auxiliary 
plant by Mesars. J. Abbot & Co., of Gateshead. The number of 
public arc lamps at March was 93, and the number of gas standards 
converted into electric for public lighting was 461. Mr. J. H. 
Cawtbra, the borough electrical engineer, pointed out that the 
reserve fund stood at & very low figure (£4,133), and he recom- 
mended that the balance on the past year's working should be placed 
to this account. 


Surbiton.—The U.D.C. at it& next meeting is to con- 
sider & recommendation of the Parliamentary Committee that 
power be sought to borrow a further £20,000 for the development 
of the E.L. undertaking. The Council in 1902 entered into a con- 
tract with Callender's Cable and Construction Co., whereby the 
Council supplied the site and buildings, whilst the company pro- 
vided the plant, &c. 


Widnes.—Messrs. Crompton & Co. have informed the 
T.C. that they intend applying for a prov. order for EL. 


Worthing.—The Electricity Committee of the T.C. has 
recommended the application for a loan of £1,000 for house services 
and meters; £500 for distributing mains extensions; and £160 for 
a water softening apparatus. 


Ystradgynlais (Brecknockshire).— A local. E. L. Co. 
has been formed to supply energy to the district. 


TRAMWAY and RAILWAY NOTES. 


Australia.— Essennon-FLEMINGTON (V.).—The electric 
tramways are approaching completion. The track is double, with 
centre poles, and the rolling stock consists of 15 motor-cars and 10 
trailers, built by Messrs. Brill & Co. The power station contains 
three water-tube boilers, and three generators of 750-kw. total out- 
put, driven by Browett-Lindley engines.— Electrical Record. 


Canada.—MoNTREAL.—AÀ new power house for the 
Street Railway Со. is now under construction. The building will 
be of steel frame construction, and 288 ft. long x 150 ft. wide. 
The plant equipment consists of five 3,000-H.P. vertical cross com- 
pound engines direct-connected to five 2,000-kw. generators and 
two 1,500-H.P. engines of the same type, direct connected to two 
1,000-kw. generators. The ultimate boiler capacity will be 13,000 
H.P., and will be equipped with chain grates, superheaters, 
economisers, &c. 'The engines will be equipped with barometric 
condensers. A complete equipment of coal and ash handling 
machinery is also to be installed.— Canadian Electrical News. 


Continental Notes.— GERwANY.— After experiments 
extending over the last four years, the interested Government 
departments in Prussia are about to investigate the financial side of 
the gigantic project for the conversion to electric traction of the 
Berlin city and suburban State railways. Indeed, the capital 
question is regarded as the more important of the two problems 
concerned, especially as no less than £9,000,000 is probably involved 
for the transformation of the city railway alone—a sum which 
would play a prominent part in the Budget of the Prussian State. 
The result of the inquiry will determine the action of the Minister 
of Finance, whose attitude in the matter is entirely unknown, and 
the fact that the present stage has been reached is attributed to 
Herr Breitenbach, the new Minister for Railways. It is 
understood, from the general outlines which have already 
been set forth, that, in the event of the scheme being approved, 
the single-phase alternating current system will be adopted, as the 
method which has so far yielded the best results from the experi- 
ments made in Germany. The operation of the city and suburban 
railways by electricity would necessitate the provision of plant of 
from 150,000 н.р. to 180,000 H. P., which would be supplied from 
three generating stations. If electrical working were continued on 
both the old tracks, it would be possible to increase the service by 
about 27 per cent., but this would not permanently meet the 
circumstances of the case, and the construction of a second-storey 
track—a track immediately over the existing lines—is being kept 
in view, especially as it would advance the carrying capacity by 
150 percent. It is calculated that the whole of the city railway 
could be converted to electric traction by the year 1915 and the 
suburban lines by 1920. 

ITALY.—A Decree authorising the Milan Municipality to construct 
and work an electric tramway between the Piazza del Duomo and 
the Piazza del Ippodromo di San Siro has been granted.— Board of 
Trade Journal. 


Glasgow.—The receipts of the Corporation tramways 
on Saturday last amounted to £4,313 9s. 11d., thus constituting a 
record day's takings. 


Halifax.—A serious state of affairs exists at Halifax, 
arising out of a dispute between the Corporation and ite tramway 
employés. On Thursday last week the men determined to strike 
unless certain demands which they made—including the reinstate- 
ment of the driver Chadwick, who had lost his position on account 
of the overturning of his car on July 1st—were complied with. 
When their notices were handed in the Tramway Committee 
immediately set about finding a new staff. The notices would have 
expired on Saturday last, but on Friday the men disregarded a 
request to appear in plain clothes, and they were locked out. On 
Friday the tramway service was suspended ; on Saturday the service 
was only partial, and did not extend beyond 7.30 p.m. It was 
conducted by 80 men who had been brought in from other towns. 
On account of the excitement caused by the dispute the new comers 
were housed at the tram depot. Some of the old hands returned 
to work, and were given police protection. Although much excite- 
ment existed in the working-class quarters of the town there was 
no serious disturbance of the peace. The strikers held a demon- 
st ration, which was attended by about 5,000 persons, on Sunday; 
and a resolution was passed protesting against the Tramway 
Committee importing men, without the consent of the Council, to 
work the cars, and calling upon tue Council to stop the service or 
recall the men on strike. 

A conference was held between the men's representatives and 
Tramway Committee last Friday, and proved abortive. The men 
offered to compromise on the demand for a re- employment of tue 
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dismissed driver, and to withdraw their notices until the T.C. had 
an opportunity of considering the request for improved wages and 
conditions, providing that engagements entered into with outeide 
men to take positions were cancelled. 

The town clerk has received the report of Lieut.-Col. Druitt on 
his inquiry into the circumstances of the fatal tramway accident at 


Halifax on July 1st. Col. Druitt, in abstract, explains that the 


cause of the accident was due to the driver not appreciating 
the different effects of the brakes of the car when the rails 
were greasy and when they were dry. He considers that the 
car got out of control owing to motorman Chadwick not 
having the slipper-brake sufficiently applied when coming on 
to the steeper gradiehi after passing Beacon Hill Road, and 
not using sand until the speed was too high. The car was in 
perfect working order, and after the accident it was tried in Col. 
Druitt’s presence down the steepest hill in Halifax on a grade of 
lin 9:6; the brakes worked perfectly on a wet rail, and they 
had not been touched in the mewtime. The motorman stated that 
he tried the rheostatic brake and also reversing the motors, but 
neither operation had any effect on the speed of the car. In the 
report Chadwick is described as an experienced driver; he had 
been in the shops as a fitter for four years, and a motorman for 
13 months. 

Evidence showed that the car left the rails before actually over- 
turning, and it is probable that the hind wheels left the rails first, 
as owing to the slipper-brake being bard on the weight would be 
thrown off the back part of the car. Ifthe car had not left the 
rails it might have overturned by the action of centrifugal force 
alone. The gauge at Halifax is 3 ft. 6 in., and on the curve in 
question, theoretically, the critical speed would be about 30 m.p.h. 
With the standard gauge it would be about 35 m.p.h. i 

On the question of light railway gauges, Col. Druitt points out 
that there is little or no space gained in the roadway for other 
traffic by the use of the 3 ft. 6 in. gauge, as the cars generally used 
are 6 ft. 6 in. in width, and on a 4 ft. 84 in. about 6 ft. 10 in. to 7 ft. 
The narrow gauge, continues the report, facilitates the construction 
of tramways under the Tramway Act by getting a 9 ft. біп. space 
between the inner rail and the kerb in narrow roads where the 
necessary clearance could not be got with a 4 ft. 84 in. gauge, but 
owing to the superiority of the 4 ft. 84 in. gauge it would be well 
to adopt it in future, especially on systems with steep gradients 
and curves at the bottom of gradients. For this short report we 
are indebted to the Yorkshire Daily Observer. 


Knaresborough.—The Wakefield and District Light 
Railway Co. has written to the R.D.C. suggesting the construction 
of electric tramways between Harrogate and Knaresborough, via 
Oatlands, Little Wonder, Harlow Hill, Starbeck, and Scriven. 
The Council has referred the matter to a Committee, which will 
interview a representative of the company. 


Liversedge.—The U.D.C. has asked the B. of T. not to 


grant the application of the Tramway Co. for a year's extension of 
time for completing the tramways to Cleckheaton. . 


London.—Baker STnEET-WATERLOO RarLway.—On 
the 1st inst. through bookings were introduced between the Baker 
Street and Waterloo and the L. and S.-W. Railways, in so far as 
about 50 L. and S.-W. suburban and local stations are concerned. 

City AND SourH LONDON Ratrtway.—The extension of the 
company’s line from its present terminus at Islington to 
Euston Station will not, it is stated, be opened for traffic until 
January or February of next year. Originally it was hoped that 
the extension would be ready for use this autumn, but unexpected 
engineering difficulties have been encountered. 

L.C.C.—A considerable number of summonses have lately been 
taken out against L.C.C. tramway drivers for exceeding the B. of T. 
speed limits, and while we are much against dangerous speeds, our 
sympathies in this case are entirely with the motormen concerned. 
With no certain means of telling the speed at a given point, and 
with no leisure in which to experiment with stop watches over 
measured miles, hedged in by sundry &peed limits in divers places, 
and with his attention equally divided between safe driving and 
kceping schedule time, the life of the L.C.C. driver is evidently 
“not a happy опе." : 

We might suggest speed limit notices by the roadside, similar to 
those adopted on our railways, as one way of jogging the driver's 
memory; these, with speed indicators on the cars, would at least 
give the driver a fair chance against the policeman and his stop- 
watch. While on the subject of police supervision, we wonder how 
the L.C.C. have managed to escape obstruction penalties at their 
various bridge termini ? | 


Rochdale.—The tramway employés have lately made a 
demand for payment of time and a quarter for all overtime. This 
the Committee has declined. 


Tasmania.—Launcrston.—A Committee of the City 
Council has decided to recommend that a poll of the ratepayers be 
taken as to whether a tramway system: for the city and suburbs 


sbould be carried out; and if во, whether a scheme should be carried 


out by the municipality or by a private company. 


Tranent.—4A special meeting of the T.C. has been held 
to consider the proposal of the National Electrical Construction Co., 
as to the proposed line from Tranent to Levenhall, at which place 
the Musselburgh lines terminate. 


(Continued on page 384.) 


GREAT NORTHERN AND CITY RAILWAY: 
NEW STEEL COACHES. 


WE recently had the pleasure of revisiting the Great 
Northern and City Electric Railway for the purpose of 
inspecting the new all-steel coaches, which have been built 
for the company by the Brush Electrical Engineering Co., 


. Ltd., and equipped with motors, controllers, &c., of the British 


Thomson-Houston Co.'s make; the whole of the installation 
and arrangement of the electrical apparatus has been 
carried out by the Railway Co.'s staff, under the supervision 
of Mr. R. P. Brousson, the general manager and engineer, 
We have on previous occasions referred to the leading features 
of the Brush steel coaches, some of which were supplied to 
the Great Northern, Piccadilly and Brompton Railway, and 
deecribed in our issue of September 22nd, 1905. The coaches 
made for the Great Northern and City Railway, however, 
differ in certain respects from the former. Owing to the 
large diameter of the tunnels, it has been possible to design 
the rolling stock on а more liberal scale than on the other 
* tube" railways, and this, with other improvements, has led 
to the result that the G. N. and City coaches are the most roomy, 
comfortable and easy-running in London. "The new coaches, 
18 in number, are similar in general arrangement to the 
older type, and, as the rivets are carefully concealed, there is 
no external reminder of the boiler-shop, such as disfigures 
the roughly-built American coaches on the Baker Street and 
Waterloo Railway. Wood is used but sparingly, and then 
only for ornamental purposes. 7 

The whole of the framework is of steel; the underframe 
consists of two main longitudinal members of channel 
section, braced together with cross bearers and covered with a 
stiffening plate of sheet steel 3 in. thick, which is riveted to 
the top flanges of the channels. The whole of the body of the 
coach is utilised in conjunction with the underframe to form 
a box girder, the junctions of the roof and sides being 
stiffened with longitudinal steel angle bars. The outer panels 
are of steel plate, 4 in. thick, and the inside panels of 
aluminium, , in. thick. The bolsters are of substantial 
box girder construction, with -steel forgings at the middle 
to receive the king-pins of the bogies ; the drawgear is 
во arranged that the whole of the buffing and hauling 
stresses are conveyed direct to the king-pin at this point, 
there being a central combined buffer and draw-bar. The 
bogie trucks are of the Brush standard type. 

The main dimensions are as follows :—Length over body, 
41 ft. ; over platforms, 49 ft. 6 in. Extreme width, 9 ft. 4 in. 
Height from floor to roof, 8 ft. 5 in.; from rail to top, 
12 ft. 44 in. Wheel-base, 6 ft. 1 in. Bogie centres, 
34 ft. 6 in. Diameter of wheels, 8 ft. "Weight of body, 
10 tons 18 cwt. 2 qrs.; weight complete with trucks, but 
without electrical equipment, 17 tons 11 cwt. 2 qrs. 

The floor is covered with a non-inflammable material called 
*]ito-silo," 1 in. thick. "The coach cartes 64 passengers 
seated, and is well-lighted. Middle doors are provided, 
but these are only used at termini, and cannot be opened 
by the passengers from the inside of the coach. 

It is believed that these steel coaches, besides being lighter 
than the old type in proportion to carrying capacity, and 
absolutely safe from fire, will have a very long life and cost 
little for maintenance beyond an occasional coat of paint. 
By their aid the company will be able to give an improved 
service, trains being run at 2} minutes’ interval, or less, 
throughout the day. At busy times 6-coach and 5-coach 
trains will be run on a two-minute headway ; during slack 
periods the 6-coach trains will be split up into unite each 
consisting of two cars. "The 5-coach trains are indivisible. 

The accompanying illustrations show the exterior of the 
coach, and the interior of the motor cab. In the former 
view a special feature is the arrangement of the electrical 
conductors, which are covered with asbestos, and are fixed in 
earthenware cleats in the channel of the sole-bar ; they are 
normally protected with metal covers, which have been 
removed in order to show the conductors. These cables are 
required to connect the rear motor and shoe cable with the 
apparatus in the motor cab, and are plated in this position 
for the sake of cleanliness and accessibility ; at the same 
time they are obviously well protected from injury and fat 
removed from the floor of the coach, and it would be difficult 
to imagine a more ideal situdtion for them. 
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The view of the interior of the cab shows how the con- 
tactors, reversers and rheostats are all brought together in a 
position where they are always open to inspection and secure 
from dirt and damage; there is plenty of room in the cab, 
which has a floor space of 7 ft. x 9 ft., and the panels of 
the partition behind the electrical apparatus are removable, 
so that the gear is accessible on all sides. The connections 
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with latlíes, presses, drills, &c., for ordinary repairs, but it is 
pleasing to record that the latter have been comparatively few 
and unimportant. Not a single traction motor has broken 
down during the two years that have elapsed since running 
commenced, and many of-the commutators have not yet had 
to be turned up. The contact shoes have given no trouble, 
Happy is the railway with no 


nor have the contactors. 


NEW STEEL MOTOR COACH, GREAT NORTHERN: ND Отту: RAILWAY, 


are-made-by means of bare copper rods carried in earthen- 
ware cleats, and the whole arrangement is very substantial 
and workmanlike. 

The controllers of the whole of the rolling stock are being 
fitted with the device known by the gruesome title of ** the 
dead man’s handle." This consists of a spring knob in the 
handle, which must be pressed down before the controller 
ean be brought into action, and must be held down con- 
tinually whilst the controller is in use. If it is released, 
even for a moment, 
a mechanical de- 
vice comes into play 
and puts on the 
Westinghouse brake, 
while at the same 
time a switch in the 
controller cuts off the 
juice.“ Thus, if the 
driver for any reason 
becomes incapacitated 
from performing 
his; duty whilst оп 
the road, the train 
is instantly pulled up. 
When this device 
has been fitted on 
all ‘the controllers, it 
will be permissible to 
dispense with assistant 
drivers on the two- 
coach units, thus 
enabling the company 
to provide a greatly 
improved service with- 
out unduly adding to 
the cost. Two drivers, 
however, will still be 
employed on each of 
the longer trains. 

The coaches are 
fitted with the West- 
inghouse rapid  air- 
brakes, the motor-compressors and reservoirs for which are 
fixed under the frames. 

By the courtesy of Mr. John Severs, we were enabled 
to make the round of the car depót and repair shops 
at Highbury, where considerable changes had been 
made since our last visit, The shops are well equipped 


history, so far as the repair shop is concerned! Such a 
record testifies both to the quality of the material—all 
British—and to the excellence of the management and super- 
vision. For these important factors due credit should be 
given to the contractors, Messrs. S. Pearson & Son, Ltd. (who 
constructed the railway in its entirety, and are working it until 
the end of this year) and to their staff. The cables connect- 
ing with the contact shoes and motors are being encased in 
flexible metallic tubing, affording them excellent protection. 


INTERIOR OF DRIVER'S COMPARTMENT, SHOWING ARRANGEMENT OF CONTACTORS, &C. 


We are indebted to the engineer and traffic manager, Mr. 
R. P. Brousson, for the photographs herewith reproduced, 
and for most of the foregoing particulars, and to his chief 
assistant, Mr. John Severs, who kindly piloted us through 
the depót and furnished us with abundant information 
regarding tlie new trains, 

y 
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THE TRANSFER OF THE HOP 
NATIONAL TELEPHONE EXCHANGE FROM 
MAGNETO TO COMMON BATTERY 

| WORKING. 


By G. F. GREENHAM. 


+ 


Tur following account of the opening of a С.В. Telephone 
Exchange, and the simultaneous transfer of all the working 
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connected on to the new test frame after business hours, 
and as they were tested O.K. the heat coils were joined up, 
thus completing the circuits e; the new test room, the old 
connections being simultaneously severed. These through 
circuits were all dealt with prior to the opening day, and so 
required no attention then. The subscribers’ lines were 
cross-connected on the test frame, and arranged on the dis- 
tributing frame to suit the traffic j requirements, and very 
carefully tested out, but ; жеге! still left disconnected from 
the new Exchange. 
Perhaps the june- 
tion circuits de- 
manded the greatest 
amount of attention 
owing to the very 
many different circuits 
involved. In a large 
proportion of cases 
alterations were en- 
tailed in the distant 
exchanges, and it 
was necessary to во 
arrange matters that 
the final ehange-over 
could be done prac- 
tically instantaneously. 
Here again, much 
after-hour testing was 
necessary. 

The actual pro- 
cedure to be adop- 
ted in making the 
transfer required 
considerable care 
and forethought. The 
scheme briefly sum- 
marised was :— 

1. То transfer 
to the new exchange, 
and test out half 


GENERAL VIEW OF THE SUBSCRIBERS’ OPERATING BOARD, THIRD FLOOR. of the junctions 


circuits from the old 
Exchange, will give 
some idea of the mag- 
nitude of the work, 
and the absolute 
necessity for attention 
to detail in order that 
the change may be 
made with the mini- 
mum of interruption 
to the service. 

The Нор C. B. Ex- 
change, London, was 
successfully opened on 
March 17th this year, 
and 2,633 exchange 
lines, 4,900 stations, 
1,057 junctions and 
1,072 through lines 
were transferred from 
the old Exchange on 
the opposite side of 
Marshalsea Road, and 
started to work on 
the new system. 

The two places 
are connected by a 
subway, and dry core 
cables were гип 
through this and teed 
on to the existing 
cables in the old 
building, so that the 
working circuits were 
extended to the test frames in the new building but not 
through to the Exchange. The Exchange inspectors were 
occupied for many weeks in the new test room checking the 
records and proving the circuits. The through lines were 


FFF 


from and to each 


NEAR VIEW OF SUBSCRIBERS’ BOARD, THIRD FLOOR. 


Exchange, maintaining the service to the old Exchange 
on the other half. 

2. To transfer the subscribers to the new Exchange and 
maintain the service over the first half of the junctions, 
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3. To test the second half of the junctions from the new In order to disconnect the lines from the old Exchange 
Exchange. and connect them on to the new, it was necessary to with- 
The men at the distant Exchanges were advised before- ^ draw the heat coils from the springs of the cable bars in the old 


hand to make the alterations to the preliminary junction test room, and to insert the heat coils in the new test room. 
circuits at 2.30 sharp. It was decided 
to have a docket or slip of paper made 
out for each junction lineand to distribute 
these dockets to the men told off to do 
the testing in the new Exchange. At 
the Hop Exchange the subscribers’ 
boards are on one floor and the junction 
boards on another, and the work of 
junction testing was divided up between 
20 men and four foremen. Two fore- 
men, each with five men dealt with the 
outgoing junctions, and a similar number 
of men dealt with the incoming junc- 
tions. Each foreman was provided with 
a ruled schedule, showing each junction 
to be tested by his men, and the necessary 
dockets, previously made out and divided 
into sets, each set being placed in an 
envelope bearing the name of the tester. 
The procedure adopted in dealing with 
the dockets was as follows :— 

As each line was tested, the result was 
endorsed on the docket, which was 
handed to the foreman of the group. 
After noting the result on his list of 
junctions, the foreman passed the docket 
on to the controller in charge of the whole 
operations. The controller kept a record 
of the result of all tests, and the dockets 
which уеге! not endorsed 10. K., were 
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REAR OF THE SUBSCRIBERS’ SECTIONS ON THF THIRD FLOOR Io C.B. TELEPHONE 
EXCHANGE., 


SINGLE-PHASE TRACTIUN MOTOR AND 1тз CoMPONENr Parts; Finzi-Gappa RAILLWaAx, MILAN EXHIBITION (see-p. 382, 
The method adopted in the old test 
— — room for removing the heat coils rapidly, 
^ HL ha - ‘2 - >> RARI was as follows :—A piece of a Sie 
к ЕТ : add. Min assed down behind each group of heat 
_ И ELETTROTECNICA Jk IANA LANGEN A WOLF | m and the ends of this tape were tied 
GADDA A C- В.Е С пон азо cmm together. It was, therefore, possible by 
! i | one pull of the tape to remove 50 
heat coils. As the process of putting 
heat coils in is a much longer one than 
withdrawing them, all the heat coils in 
the new test room in the subscribers' cir- 
cuits, were inserted on the evening pre- 
vious to the opening day, and in order 
to prevent the current flowing from 
the new Exchange over the lines and so 
interrupting their working, the springs 
of the cut-off relays were separated 
by microscope cover glasses, and 10 
was arranged for the operators at 
the time of the transfer to plug in to 
each line so as to release the cut-off 
springs, allowing the glass to fall away 
thereby connecting the circuits through 

to the new Exchange. 

The work in the old test room was 
carried out by a foreman with five men 
under him, and in the new test room 
passed on to the test clerk or Exchange inspector for further there was a foreman with three men. The controller in 
attention. By this procedure it was possible for the controller charge of the change-over had a temporary switchboard con- 
to know exactly how matters stood, and what proportion of nected up with lines to the various foremen, and direct lines 
lines were faulty. to the chief Exchanges concerned in the change-over. 


GENERATING PLANT FOR SUPPLYING ENERGY TO THE FiNzi-GADDA RAILWAY, 
MILAN EXHIBITION. 


382 
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The transfer started as had been arranged, at 2.30 p.m. 
sharp. At 2.34, advice was received at the central point 
that the preliminary junctions in the old test room had been 
disconnected, and the foreman in the new test room was 
instructed to insert the heat coils in these lines in the new 
test room. This operation took 20 minutes. 

At 2.55 the testing of the junctions was started, and was 
completed at 5.55. At 5.55 instruction was given to with- 


Motor AND” TRANSFORMER READY FOR;MouNTING8ON Can; Finzi-Gappa RAILWAY. 


draw all heat coils in the old test room; 151 strips of 50 
heat coils had to be dealt with, and the work of removing 
all these was completed in five minutes. 

The heat coils of the final junctions were inserted in the 
new test room in 35 minutes; the work of plugging in 
to the subscribers' lines on the new switchboard was carried 
out by the operators who had been transferred to the new 
bnilding, and the glasses in the cut-off relays were released. 


T CES 


ТЕЕ NUT 


THE SINGLE-PHASE FINZI-GADDA' 
RAILWAY AT THE MILAN EXHIBITION. 


ELECTRICAL engineers visiting the Milan Exhibition will 
be especially interested in the single-phase railway, which 
serves as a connecting link between the two parts of the 
Exhibition, that is to say, between the Piazza d'Armi and 
the park. This railway was engineered, 
under the personal superintendence of 
Dr. Finzi, by the able staff of the 
Gadda Co. 

Dr. Finzi states that the railway 
embodies the latest results of that 
long series of tests that were made, 
first on the Valtellina line, and later 
on the Milan-Mussoco road, where 
heavier cars were used, and more 
complete data acquired. It is of 
interest to note that some of the tests 
were run in the City of Milan on the 
tramway system there installed, and 
were conducted in the early hours 
of the morning when the regular 
system was not in operation, by dis- 
connecting the direct-current supply, and using a single- 
phase alternator to supply the trolley wire. 

The interest aroused in the technical Press recently by 
single-phase traction, and the announcement of Dr. Finzi's 
association with the Westinghouse Co. of America, and the 
combination of the patents of both parties, causes great 
interest to be attached to this railway, which is a complete 
up-to-date example of a high-tension single-phase road. 


ViEW OF THE FiNzI-GADDA SINGLE-PHASE RAILWAY AT THE MILAN EXHIBITION. 


This work took a few minutes only, so that the subscribers 
were only disconnected for the few minutes necessary for 
the releasing of the cut-off relays. By 7.30 the test of the 
junctions was completed ; the result showed that the 
junction service was practically normal, and the majority of 
the staff were released from duty, only sufficient men being 
kept on to make a complete test of subscribers’ circuits and 
a thorough re-test of the junctions, 


The engineers engaged in this work point out that the 
essential feature of the success of single-phase traction is the 
choice of a low frequency, in this case 15 cycles per second. 
The other feature which has led to the success of this 
system is the special modification introduced by Dr. Finzi 
in the motor, which consists in providing a subsidiary 
winding placed at an angle of 90° with respect to the main 
flux, for the purpose of neutralising the armature reaction. 
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The track passes over the streets of Milan, part of a public 
park, and also over the steam railway. At the points where 
streets and public places are crossed the viaduct is made of 
iron, the remainder being of wood. 

A double track is provided throughout the entire length, 
except at the stations, and an auxiliary siding is provided 
at both stations, which can be made use of in case of 
emergency. 

The length of the line is about 1,600 yards, the radius of 
the only curve is 300 ft., and the steepest gradient is 1 in 
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Dimensions in millimetres. 
BRUSH-HOLDER FOR SINGLE-PHASE RAILWAY MOTORS. 


30. Тһе rails are of the type known as the “ Rete 
Adriatica," and weigh 60 lb. per yard. They are used 
for the return current from the motor, and are bonded 
with copper bonds of 10 sq. in. cross-section. The only 
alteration to the line as originally erected was the 
substitution of two Siemens bows instead of a single rhom- 
boidal collector. In this connection it is interesting 
to note that the latter type was first installed to avoid 
danger due to the driver's forgetting to pull down 
both of the Siemens bows, if one were placed on each end 
of the train, in case it became necessary to examine the 
apparatus. Due, however, to some difficulty in the patent 
situation, it was decided to revert to the regular Siemens 
bows, and it is regrettable to add that a fatal accident 
recently occurred, due to their nse. 

The view of the viaduct, shown on page 382, 
indicates the type of trolley wire suspension employed, 
the line consisting of two wires of hard electrolytic 
copper, 075 sq. in. in cross-section. The height 
above the ground is 18 ft., and а special elastic metallic 
Suspension is used which enables the use of solder to be 
abandoned. | 

The trolley pressure being 2,000 volts, two points of 
insulation are employed, the second one being obtained by 
attaching the span wires to double-petticoat insulators on the 
top of the posts. All danger to passengers in the stations is 
avoided by carrying the line on the usual hanger, which itself 
is supported by two insulators attached to a wooden 
beam. This careful insulation of the line is made 
necessary, because it is proposed at the end of the exhibition 
to carry on experimental tests with pressures in the neigh- 
bourhood of 10,000 volts, and the insulation has been 
designed with this idea in view. 


Two-horn type lightning arresters are used at each end of 


the line, and the trolley wire is set up zig-zag, to produce 
even wear on the surface of the collectors. 

The generating station (see page 381) is situated directly 
below the Piazza d’Armi station, and contains a single-phase 
2,000-volt alternator built with six poles, and operating at a 
ign of 300 r.p.m.; this machine is driven by a three- 
phase motor wound for 8,600 volts, supplied from the Exhi- 
bition power lines, and bolted to а common cast-iron base, 
the output of the set being approximately 600 H.P. А small 


alternator directly coupled to a Langey & Wolf gas 
engine is also employed, and these two machines have 
up to the present been sufficient to meet the demands of the 


` railway. 


The rolling stock consists of four regular trains, each con- 
sisting of four carriages with two more as reserves, the length 
of carriages is approximately 32 ft., with a wheel base of 
18 ft. Each train is supposed to carry 250 passengers, but 
contains only 96 seats; a large space, however, is provided 
on the end platform, to which passengers are admitted. 
The maximum speed is limited by the 
exhibition authorities to 20 miles per hour 
on account of the light construction of 
the viaduct, but considerably higher 
speeds have already been obtained for 
experimental purposes. The arrangement 
of the train and the motive power is 
such that the system can be controlled 
from either end of thetrain. The trans- 
formers are divided into two parts, one 
being in the front carriage, and the 
other in the last. The current enters the 
collectors at 2,000 volts, 15 cycles, and after passing through 
the choking coil of the lightning arrester, enters the relay of 
the main switch ; this can be operated automatically, or by 
hand. From the relay it passes through the switch main- 
fuse, and then the primary of the transformer in the first 
carriage, then passing along the train through one of the 
three wires placed on the roofs of the carriages, and entering 
the primary of the second transformer at the other end of the 
train, it finally returns along the track to the generating 
station. The third high-tension line just referred to is for 
placing the primary of the first transformer in parallel with 
the main switches, 

The total equipment of the train consists of six motors, 
two on each of the end or driving cars, and one on each of 
the intermediate cars, these six motors being arranged in 
groups of three for each transformer. The motors start on 
the first position of the controller, which gives approximately 
half normal voltage, this being in Dr. Finzi's opinion the 
best starting pressure in general. Each step of the con- 
troller from two to seven, that is, after the first application 
of half-normal pressure, adds 30 volts to the transformer 
secondary, thus bringing the voltage up in six steps to 360 
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volts, which for the three motors in series, gives an average 
value of 120 volts per motor. 

The reversal of the motor is obtained in the same way as 
with direct current. The motors themselves are shown 
on page 381: they are provided with laminated poles and 
compensated winding as shown, the effecta of this winding 


being to neutralise the armature self-induction, and improve 


the power-factor. 

The brushes ate the same in number as the poles— vi7., 
Bix—and are carried on rigid rings. They are made as long 
and narrow as possible, and the constructional arrangement 
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is clearly shown on the preceding page. No resistance what- 
ever ів used between the armature conductors and the com- 
mutator segments. The armature contains 65 conductors 
in slots, and is built of steel stampings. | 

On first inspecting the car, the size of the controller 
seems excessive, but the currents to be handled are 
in the neighbourhood of 700 amperes, and ample size is 
imperative. ` 

‚ Тһе design of the controller is adapted to enable either 
direct or alternating current to be employed, to permit of 
changing from one point to the next without breaking 
the circnit, and without causing excessive current, this 
latter point being taken care of by the provision of a 
choking coil inserted “during the moment of change of 
contact. The system was laid down for a three-minute 
service, and this is easily maintained. Though slightly less 
than a mile in length, it offers an interesting example of the 
latest developments in European practice in electric railway 
work, and its operation will be closely watched. The 
acceleration of the motor is stated to be } ft. per second per 
second, and the operation of the motor is extremely satis- 
factory, the commutation being very good. , 

The system has been operating only for a short time, but 
by the close of the exhibition it is hoped that a sufficient 
interval will have elapsed to show up any weak points and 
to provide some very interesting data. 

The characteristic curves of the M.F. 25 motor in use 
on the railway are shown in the figure on p. 383. | 

Our special thanks are due to Messrs. Gadda & Со. and 
to Dr. Finzi, who kindly furnished full information to our 
representative, and had photographs prepared for our use. 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 378.) 


Wolverhampton.—Below we give a brief summary of 
the working of the Corporation tramway undertaking for the year 
ended March 31st, 1906, together with comparative figures for the 
previous year :— 


Year ended March 31st. 1906 
Totalrevenue .. 


ss P а - £41,906 £37,272 

Total working expenses, including main- a 

tenance, renewals, &c.  .. А РИ 29,642 26,894 
Gross profit А pa 12,963 10,378 
Interest received s 263 80 
Interost charges 7,494 7,533 
Sinking fund 8,840 8,458 
Net profit .. = ae Ys s x £1,192 £193 
Miles of singletrack ..  ..  ..  .. 20 20 
Car- miles TU aea aa are 950,338 809, 
Passengers carried. sis 8,847,066 7,666,756 
Total revenue per car-mile . 8 2 10: 1l: 
Expenses per car-mile, including mainten- 

ance, renewals, &. ee ia 7˙44d. 79а. 


Included іп the working expenses given above is a sum of £5,364 
for renewals. The reduction effected in costs per car-mile has 
resulted from a reduction in the cost of energy, increased car- 
mileage, and a general reduction in other ways; rates have 
increased. 

The Corporation commenced a motor-omnibus service on the 
Lea Road on September 1st last year, but it was not until November 
that а proper service was organised. The receipts amounted to 
£1,199, or 9'064. per mile run. Expenses were £1,379, or 10°55d. per 

bus-mile. The net result was a deficit of £180. No management 
charges, rente, rates, &c., were debited Чо the motor-bus account. 
The bus-miles run amounted to 31,347, and the actual cost of tires 
per mile run was 2:138d. 


TELEGRAPH and TELEPHONE NOTES. 


Hamburg. — Sixteen telephone cables, each containing 
500 conductors, have been recently laid at Hamburg across the 
Aussen-Alster. The width of the river where the cable has been 
laid is only 320 m. between Fahrdamm and Schóne Aussicht, the 
mean depth being 22 m. The length of each cable is 400 m. As 
the Alster possesses shallow landings, special precautions were 
taken. 'l'he cable was laid as deeply as possible in the river bed, 
and to effect this the river bed was dredged. ‘he cable is also 
heavily armoured. The external diameter of-each cable is about 
90 mm., and the weight is 26 kg. per metre. 


 Bagdad-Bassorah. e <.. ee 


Hotel Telephones,—According to the Globe, quoting 
from a New York paper, one hotel in New York City does more tele- 
phone business than is transacted by the exchanges of many towns. 
The 1,177,648 persons who dined at the new Hotel Astor last year, 
and the 220,196 guests who slept there during the same period of 
time, are of a class who make much use of the telephone ; yet the 
extent of their patronage is something of a surprise to those who 
see the figures for the first time. There was a total of 25,000 city 
calls registered at the hotel for the month of April, 1906, and for 
the same month 2,500 suburban and long-distance calls appear upon 
the record. Supposing the other months to show similar totals, the 


aggregate number of calls of all kinds, exclusive of those coming in, 


would be 330,000 for the year. The total revenue from telephone 
use is something like £10,000 annually. The hotel does а large 


telephone business with itself; there are fully 5,000 interior calls - 


a day, for practically every need or desire of a guest iscommunicated 
by telephone. Guests are talked to by telephone as much as they 
talk ; thereis an average of 1,000 incoming calls a day. 


New Cables, — Ixpo-CurxA—BonNEo. — The French 
Administration will soon open a new cable connecting French 
Indo-China (Cape St. Jacques) and Borneo (Pontianak). This cable, 
in conjunction with the Dutch and Eastern cables beyond, will 
create a new route for messages between Indo-China and other 
countries and Dutch Indies, Australia, New Zealand and New 
Caledonia. Moreover, the cable between Saigon (Cape St. Jacques) 
and Pontianak lands at the island of Poulo-Condore, thus also, 
connecting this island with the International system.—Journal 
Télégraphique. , * 

AZORES.—The Eastern Telegraph Co. announces the laying and 


opening to International service of a cable between Porthcurno 


and Fayal, Azores. This will triplicate communication, in conjunc- 
tion with a cable laid by the Western Telegraph Co. between Fayal 
and St. Vincent, with places served by the existing lines vid 
Porthcurno-Carcavellos and Porthcurno-Madeira-St. Vincent. The 
length of the cable is 2,444:640 kilometres, or 1,320 nautical miles. 
That of the Western Telegraph Co. is 2,708180 kilometres, or 
1,4623 nautical miles in length. 

Revunion.—The French administration announces that it is about 
tolay two cables between the above island and Madagascar and 
Mauritius. These cables will connect Réunion with the Inter- 
national system vid Mozambique or Mauritius, also securing com- 
munication between Madagascar and Mauritius.—Jeurnal Tele- 
graphique. 

Java—Cocos Isianps.—The Hague Minister for the Colonies 
has granted to the Eastern Extension, Australasia and China Tele- 
graph Co. a concession authorising it to establish telegraphic com- 
munication between Java and the Cocos (Keeling) islands under the 
following conditions:—The . concession will expire on 
December 31st, 1944. The Government telegraph office in Java, 
with which the cable will be connected, will transmit by its own 
employés any messages having to go by its lines. The Governor- 
General of the Dutch East Indies may also at any time appoint 
State operators to work the lines. Terminal and transit rates fixed 
cannot be increased without the consent of the Minister for the 
Colonies. The Netherland-Indies Government may suspend the 
service without being liable for damages. The concession may not 
be transferred in whole or part without the consent of the Minister 
of the Colonies.— Ons Tijdschrift. 


.West Africa.— The African Direct Telegraph Co. 
officially announces the opening of new telegraph offices at Gerihun, 
Baoma, Blama, Hangha, Commendi, Segbwema, Daru and Baiima, 
in Sierra Leone, and at Bautchi, Barrijuko and Kontagora, in 
Nigeria. 

The German Administration also announces the opening of new 
telegraph oflices at Otjiwarongo and Aris, in South-West Africa. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1.) ee eo өө ee Aug. 96, 1901 .. ee 
Dominica-M que .. ee ee ee ee May 3, 902 .. ee 


1 
Bt. Lucia-Martinique ec ee oe ee oe May 7 1 oe ee 
Reissa-Issa (Yemen) Camaran $6 oe T" Oct, 1 1908 .. ee 
Oayenne-Pinheiro es oe ee ee 1903 ee oe 


Port Arthur-Chifu (Closed) .. а ee . Mar. 7, 1904. ee 
Tarifa-Tangier ..  ..  .. . . Jan. 18, 19004.. — 
Garachico (Tenerif)-Santa Cruz EN va July 12, 1906 .. 2» 


бошошо ae as ve 
Curacao.Coro ^^ | Closed... 
Falmouth-Bilbao.. as Р PR 
Mole 8t. Nicholas-Port au Prince .. 
Communication with Chile and Peru 
LANDLINES. 
Puerto- Barrios ee ee ee ee оа ve Aug. 28, 1908 .. өө 
Bachkale-Deliman T os oe ee c+ Feb. 19, 1906 .. ee 
2 я .. July 17, 1906 .. e 
Wireless Telegraphy.—It is announced that Mr. 
Marconi intends to pay a visit to Italy this month for the two-fold 
purpose of inspecting the Coltans station and conferring with the 
Italian Government in regard to the international conference_on 
wireless telegraphy which will be opened at Berlin on October 3rd. 
According to a Rome correspondent of the Frankfurter Zeitung, Mr. 
Marconi is no longer so determined that his apparatus must refuse 
to accept messages forwarded by other systems. The United States 
for the de Forest system, and Germany for the Slaby system, are 
fighting for the right of equal treatment of all systems and the duty 
of all stations to receive radio-telegrams from these systems. But 
according to official communications, the concessions made by Mr. 
Marconi are not so far-reaching and absolute as the Americans and 
the Germans ask for. 


.. Jan. 11, 1906 . eo 


.. Aug. 14, 1906 .. Aug. 81st. 
.. Aug. 16, 1906 .. - 
.. Aug. 16, 1906 .. Sept. Ist. 


the part which concerns telegraphy between ships and the shore on 


The Berlin conference will not deal with the 
whole problem of radio-telegraphic communications, but only with. 


N, 
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the one hand, and between vessels on the other. As Germany has 
limited the proceedings to these points, it is believed that it will 
be easier to arrive at an agreement. The question of wireless 
telegraphic traffic between one country and another is of a compli- 
cated character, but will perhaps solve itself in the course of time. 
It is said that Belgium will propose at the conference the formation 
of an international board for the purpose of regulating tbe employ- 
ment of wireless telegraphy in the shipping service with the is- 
sien of the various systems. The delegates at the conference will 
only have a limited mandate, and eventual agreements will be 
sanctioned by conventions between different States. 

A system of wireless telegraphy has been established on the 
Swiss mountains, where it is said to be possible to receive 
messages dispatched from the Poldhu station in Cornwall. One 
station has been erected on the Rigi-Scheidegg and another at 
Fort Stockli, a distance of 271 miles apart, the work having been 
carried out by the Berlin Wireless Telegraphy Co. It occasionally 
happens that the station on the Rigi-Scheidegg gets within the 
sphere of action of the Poldhu station, which between 12 o'clock 
midnight and 2 a.m. sends messages to vessels at sea. This is 
reported to be the case when the atmospheric conditions are favour- 
able and the wave lengths are brought into harmony, and under 
these circumstances the Swiss station picks up the English signals, 
the distance being over 620 miles. 


CONTRACTS OPEN and CLOSED. 


OPEN. | 
Blackrock (Co. Dublin), — September 22nd. The 


Main Drainage Board wants tenders for an electric power installa- 
tion. See “ Official Notices " to-day. 


Dublin.—September 8th. Arc lamps and arc lamp 
pillars for the Corporation. See “ Official Notices” August 24th. 


Dublin.—September 8th. 500 А.С. meters, single and 
three-phase, for the Lighting Committee. See Official Notices 
August 31st. 


Edinburgh.—September 12th. Electrical wiring and 
fittings for the Police Fire Station, at Stockbridge. See Official 
Notices " August 17th. 


Handsworth.—September 15th. Electric wiring for 
the Council’s new schools. See “ Official Notices” August 10th. 


Johannesburg.—October 15th. Tenders are required 
by the T.C. for single-phase alternating current motors with 
accessories. See Official Notices August 31st. 


Merthyr Tydfil.—September 20th. Stores for the Hill’s 
Plymouth Co., Ltd., for 12 months, including india-rubber, asbestos, 
electrical appliances, &c. 


Rathmines (Co. Dublin).—September 12th. The 
U.D.C. wants tenders for electricity supply mains, house fuse boxes, 
house meters, extension of switchboard, extension of accumulators, 
and battery booster. See “Official Notices " August 24th. 


CLOSED. 


Accrington.—The T.C. has accepted the tender of the 
British Thomson-Houston Co. for a year's supply of electric motors. 


Bolton.—The Corporation Electricity Committee has 
accepted the tender of Messrs. Musgrave & Sons, Ltd., for the 
supply of two Lancashire boilers, and of Messrs. Ferranti, Ltd., for 
a three-phase switchboard. The Corporation Scavenging Com- 
mittee has accepted the tender of the Corporation Electricity 
Committee for the installation of the E.L. at the Hacken Works. 


Bruce Peebles Contracts.— Messrs. Bruce Peebles and 
Co., Ltd., have secured the following contracts :— 

For Shanghai Municipality through Messrs. Preece & Cardew, 
acting on behalf of the Municipality, an order for extension plant 
for the electricity works, including two Peebles-Belliss 600-кж. 
steam dynamos with condensers, pipe-work, &c., one 300-Kw. motor- 
generator, high and low tension switchboards, cables and sundrics. 

For Bristol Corporation: Order for one 500 and two 300-kw. 
Peebles-La Cour motor converters, to convert 6,000-volt three-phase 
to 500-550-volt continuous current. (Repeat order.) | 

For Natal Government Railway: Order received from Messrs, 
Hubert Davies & Spain, as main contractors, for a 200-K w. motor 
converter converting 6,000/6,600-volt alternating current to 500/550- 
volt continuous current. (Repeat order.) 

For Duchy Development Associati, Ltd. Order for two 200-k. v. 4. 
rope-driven three-phase alternators. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., has booked the following contracts :— 
For the Belfast Corporation Tramways three standard 4-wheel trucks. 
For the Kidderminster Electrie Lighting and Traction Co. equipment of 
electric motors for Humphrey's Carpet Beating Factory. 
Chertsey.—The В. of С. has accepted the tender of the 
General Electric Co., Ltd., for the supply of telephones. 


Dover.—The Tramways Committee of the Т.С. has 
accepted the tender of the Railway and General Engineering Co. 
for the supply of a quarter of a mile of renewable plate system of 
joining ends of tramraile, at £200. 


Gioucester. — The Light Railways Department has 
accepted the tender of Messrs. Johnson & Phillips, Ltd., for the 
supply of dynamo-supertine and micanite tape for the ensuing 
12 mouths. 


Halifax.—The Corporation has accepted the tender of 
the British Insulated and Helsby Cables, Ltd., Prescot, for the 
supply of cable required for two 3-wire feeders to be laid from the 
electricity works to the sub-station in George Street, at the follow- 
ing prices :— 


1 sq. in. cable... є a . . 21,190 per mile. 
5 Sq. in. cable oe ee ee oe 794 ө 
'6 зч. in. cable oe oe ee ee 915 5 


8 sq. in. cable xi v 


Heckmondwike.—The U.D.C. has accepted the tender 
of the Tudor Accumulator Co., Ltd., for the repair of the lighting 
battery and its maintenance for 10 years. 


Key Engineering Contracts.— The following contracts 
for fibre conduit have recently been secured by the Key Engineer- 
ing Co., Ltd., of London and Manchester :— 


For the London Electric Supply Corporation, 50,000 ft. of 8. in. fibre conduit, 

For the Melbourne Corporation, 54,000 ft. of 3-in. fibre conduit. 

For зе Bournemouth and Poole Electric Supply Co., 30,000 ft. of 2-in. fibre 

conduit. 
For the Glasgow Tramways Department, 90,000 ft. of 24-in. tibre conduit. 
Plymouth.—The Electricity and Street Lighting Com- 

mittee has recommended the acceptance of a tender of Messrs. 
Cory Bros. for the supply of 5,500 tons of Powell-Duffryn coal, at 
14s, 54d. per ton. : | 


Scarborough.—The Т.С. has accepted the tender of 
Mesers. Walker & Hutton, of Scarborough, for the supply of electric 
motors for driving stone-breaking machinery, at £226, and that of 
Messrs. Shepherd & Watney, of Leeds, for supervising the ercction 
of the electric plant. 


Tasmania.—The Agent-General has placed an order with 


Messrs. Johnson & Phillips, Ltd., for a motor-booster and switch- 
board for the Hospital for the Insune, New Norfolk. 


FORTHCOMING EVENTS. 


Saturday, September 8th.—At 7.30 p.m. Birmingham and District Electric 
Club. Opening meeting of the session. Election of members, &c. 
Monday, September 10th.—North of England Institute of Mining and Mecha- 
nical Engineers. Excursion meeting at Shineliffe. 
September 12th, 13th and l4th.—Institution of Mining Engineers. Annual 
general meeting at Grand Hotel, Hanley, at 11 а.ш. (12th). Papers 
for discussion :—'* Commercial Possibilities of Electric Winding for 
Main Shafts and Auxiliary Work," by Mr. W. C. Mountain; * Elec- 
, trically-driven Air Compressors combined with the working of 
Ingersoll-Sergeant Heading Machines," by Mr. A. Thompson; 
* Practical Problems of Machine Mining," by Mr. 8. Mavor. At 
4.15 p.m. — Visit to Messrs. Cowlishaw, Walker & Co.'s works. 
Compressed air and electrically-driven bar coal-cutting machines 
will be shown in operation. Thursday (lith).—Visit to the Bneyd 
Collieries at Burslem to inspect polyphase electrical plant, &c.; 
also Florence Colliery, Longton, to view surface arrangements and 
plants, electrical machinery, &c. Various other visits to works, &c., 
are on the programme, 


NOTES. 


- 


Siemens Institute Athletic Sports.—On Saturday, 
the 25th ult., the first annual sports in connection with the Siemens 
Institute, were held at Stafford. The events were confined to 
employés of Messrs. Siemens Bros.’ Dynamo Works, Ltd.; a 
programme was provided, the weather was fine and there was a 
large attendance of spectators, about 2,000 paying for admission to 
the ground. The obstacle race included two water jumps, one of 
which defeated nearly every competitor, and an inclined plane of 
smoothly planed boards, 12 ft. high, and at a steep angle, also 
presented considerable difficulty. Twenty-two teams representing 
different departments entered for the tug-of-war, and the contests 
were carried out up to the third round on the previous evening; 
eventually the pattern-makers beat the carpenters, with difliculty. 
The staff, however, in à separate tug-of-war, easily overhauled the 
works. Mr. E. Goodey won the championship, and will receive a 
gold medal. It was announced that next year open eventa would 
be introduced. After the athletic sports there was a dance, and 
the proceedings ended as they began, very successfully. 


Structural Changes in Nickel Wire at High Tem- 
peratures.—A paper was read before the British Association, 
Section G, by Prof. H. C. H. Carpenter, on a research carried out in 
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order to ascertain, if possible, the reason for a fundamental change 
in the mechanical properties of nickel wire used as the heating coil 
of an electrically heated porcelain tube-furnace. 

The wire contained 98°60 per cent. nickel, 1°22 per cent. iron, 
0:16 per cent. manganese, and a trace of cobalt. Some dissolved 
· gas or gases were also present. The diameter of the wire was th 
of ап inch. The ultimate tensile stress was 35:2 tons per eq. in., 
with a percentage elongation of 34:4 on 38 in. and а percentage 
reduction of area of about 70. The resistivity at 0° С. was 92 
microhms-cm. In building the furnace the wire is wound round an 
unglazed porcelain tube (14 in. external diameter), which is enclosed 
ina wider one, the intervening space being filled with crushed 
quartz. The ends ofthe furnace consist of porcelain slabs which 
fit into the wider tube, and are bored so as just to allow the 
passage of the narrower tube. In actual use the wire carries 
20 amperes at 50 volts pressure, and a temperature of 1,200*. 
1,300* C. can be obtained in the tube. 
furnace is usually three or even more months; but sooner or later 
it breaks down. The wire is then usually found to be so brittle 
that it can be snapped between the fingers. Occasionally it is still 
tough, but has become perfectly fibrous. These changes of 
mechanical properties are accompanied by structural changes which 
have been studied with the microscope. "They are the result of the 
combined Influence of heat and electricity, and are not produced by 
either of these agencies singly. 

It appears that the changes are due mainly to two effects, viz., re- 
crystallisation and the penetration of gases, which arethemeelvesthe 
result of heat and electricity on the metal. The frequent association 
of brittleness with gross crystallisation has long been known. But 
the evolution of dissolved or combined gas or gases from nickel and 
their mode of penetration through and eventual exit from it by 
means of cracks between the gross crystals are, it is thought, 
described here for the first time. These factsare illustrated by pho- 
tomicrographs in the complete paper, and a tentative explanation 
based on general physical principles is put forward. 


The Electric Smelting of Iron Ores.—The recent 
successful experiments in the smelting by electrical methods of 
magnetic ores at Saulte Ste. Marie, by Dr. Haanel, on behalf of the 
Canadian Government, have attracted widespread attention 
throughout the world. The authorities at Ottowa have been 
innundated with inquiries, and it is rumoured that there is good 
reason to believe that one of the big Pittsburg iron magnates has in 
contemplation the establishment of an iron smelting industry in 
Canada at some point where electrical energy can be cheaply 
obtained. Dr. Héroult's representative, who took part in the 
Canadian investigations, has informed an Ottawa correspondent 
that the first electric smelting plant is to be fitted up at Band, 
California, and will be completed in about six months’ time. The 
plant will consist of one 2, 000-H. p. electric furnace, with a 
guaranteed output of 20 tons per day of pig-iron, and if this initial 


plant is successful, it is intended to increase the plant so as to be 


capable of smelting from 600 to 800 tons a day—the greater part of 
which will be converted into soft-steel for structural purposes. 


The Woolwich Appointment.—We have received the 
following letter dated Beptember 5th from Mr. Gilbert Slater, 
Mayor of Woolwich :— 


“My attention has been газ to a letter in your issue of 
August 24th commenting adversely on the method in. which candi- 
dates for the appointment of commercial assistant in the electrical 
department of this borough were dealt with. 

It is true that about 200 applications were received, and that 11 
were selected and interviewed by the Electricity Committee, and 
that of these six were recommended for the consideration of the 
Establishment Committee, and that, nevertheless, no appointment 
was made. The explanation is, that, after very careful considera- 
tion, the Establishment Committee came to the conclusion that 
none of the six applicants recommended to them was entirely 
suitable for the post, which requires not only commercial 
experience and electrical knowledge, but also natural gifts of 
an order which it is very difficult to specify in the advertisement 
or to test in a candidate. 

It was with very great regret that the Committee determined 
not to make an appointment, and came to the conclusion that the 
salary offered was not sufficient. 

“ Your correspondent draws attention to the fact that the candi- 
dates had hopes raised which were doomed to disappointment. 
This must necessarily be the case whenever an appointment is 
advertised, for all candidates except the one successful one. 

“ Your correspondent further complains that in some cases 
present employers were written to for references. This was not 
done in any case in which the candidate indicated that he desired 
that his candidature should be treated as confidential.“ 


Petrol Motor-car on the N. E. Railway.— We are 
informed that an error occurred in our article on the N. E. R. petrol 
electric car, which appeared in our last issue. The motors are not 
of the type named, but were supplied by the British Thomson- 
Houston Co., Ltd., of Rugby, of their type Q.E.74. We regret the 
error, which did nof originate with us. 


Appointments Vacant.—An assistant, engineer ів 
wanted for Hebden Bridge Electricity Works. Vacancies occur 
for station rupervisors at the generating station at Portsmouth 
Dockyard; charge engincer for Stepney (£2); two telegraph 
inspectors and one telegraph mechanic are requifed for Southern 
Nigeria; shift engineer for the winter months for Rathmines. 
See our advertisement pages to-day. 
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With care the life of such a ~ 


Educational М№їев, —Вовосон Рогттконміо INSTI- 
TUTE.— Evening classes commence on 24th inst. Courses of instruc- 
tion in electrotechnics are arranged to cover several years, and 
there are excellent laboratories equipped with up-to-date plant and 
apparatus. Under the Chemistry Department lectures are arranged 
on the electrolytic deposition of metals, electrolytic refining of 
copper and nickel, production of chlorites, &c., manufacture of 
aluminium, sodium, magnesium, &c. The head of the Physics and 
Electro-technical Department is Dr. J. Henderson, and of the 
Chemistry Department, Dr. F. Mollwo Perkin. 

BourH-WEsTERN PoLYTEOHNIO.—The prospectus for both day 
and evening classes for the Session 1906-7 has been issued, and we 
note that the day college term commences on October 1st. Evening 
classes, however, commence on Monday, September 24th, and 
intending students can take out their tickets on the 19th, 20th or 
21st inst. Those doing manual work are strongly recommended to 
attend classes on two evenings per week only. The head of the 
electrical engineering department is Mr. A. J. Makower, and Mr. 
U. A. Oschwald is senior demonstrator. | 

University CoLLEGE, Ввтзтог.—Сойшгзев in electrical, me- 
chanical, civil, and mining engineering and surveying are con- 
ducted at the college. Special facilities are offered in the way of 
engineering works scholarships, arrangements being made with 
firms in or near Bristol for practical training to be obtained in 
works concurrently with the college course. The head of the 
Engineering Department is Prof. R. M. Ferrier, M.Sc. 

CORRESPONDENCE TorrIoR.— Prof. A. Jamieson, M.Inst.C.E., has 
issued a prospectus relating to his courses of instruction by corres- 
pondence in electrical and mechanical engineering science, in 
which special arrangements are made in connection with the 
Inst.C.E. examinations, Government appointments, and degrees in 
engineering. : 
` For further particulars of the foregoing, see our advertisement 
pages to-day. 


Engineering and Machinery Exhibition,—In con- 
nection with the Exhibition which opens at Olympia on Saturday 
next week, a luncheon was given by the President and Committee 
at the Trocadero on Friday last. Mr. J. H. R. Whinfield, of 
Messrs. Sir W. G. Armstroug, Whitworth & Co., Ltd., occupied the 
chair, in the absence of Sir William H. White, and was supported 
by representatives of several engineering and allied institutions. 
Proposing the toast of Success to the Exhibition,” the chairman 
stated that it was 21 years since asimilar exhibition had been held 
in London, and he drew attention to the vast progress that bad 
been made in various departments of engineering in the interval, 
referring especially to “high-speed” tool steel. Mr. Bridges 
responded, and Mr. Perry F. Nursey, secretary of the Society of 
Engineers, in a neat speech, predicted a successful result equal to 
that of the previous exhibition held in 1885, with which, as with 
the forthcoming one, he was connected in an official capacity. It 
was announced that there would be about 200 exhibitors, and that 
practically all the space was taken. ; 


Rail Corrugations.—A correspondent writes as follows: 
—^"I believe it has been stated by many that corrugations have 
never been known to develop on steam lines. : 

“І happened to visit Whitstable last month, and while rambling 
round the town crossed the В.Е. & C. Railway about a mile from 
Whitstable Town Station (Herne Bay side). The crossing is only 
а footpath, which is used as a near cut across the fields to the sea 
front. As we crossed the rails I noticed the treads had quite & 
wavy appearance. Examining the rails more closely, I was sur- 
prised to find that quite pronounced corrugations had developed. 
The track at the crossing mentioned above is straight, and the rails 
appeared fairly new. The construction is ordinary ballasted 
sleepers.” 

` This observation is of material interest, and we should be glad 
to receive further particulars of this and of any similar instance of 
rail corrugation on steam railways. 


Platinum.—It wil be noticed that in our “ Market 
Quotations” during the past two months platinum has not been 
priced. We are informed by Mesers. Johnson, Matthey & Co. that 
there is practically no market, owing to the disturbed condition of 
affairs in Russia. The price of the metal is continually fluctuating ; 
indeed, it does so to such an extent that the company is unable to 
give a fixed quotation. The price on Wednesday afternoon last 
was in the neighbourhood of 105s. per oz. 


Electric Clocks,—According to the Electrical Record 

the Railway Commissioners of New South Wales are adopting a 
system of electrically-synchronised clocks at the new Sydney 
Central Railway Station. A German system has been adopted, 
costing £80 for three dials and a master clock, as against £33 for a 
British system, but the cost of maintenance quoted for the former 
was 6d. per clock per annum, and the British system £1 per clock 
perannum. It was stated recently by the electrical engineer that 
the German system was superior in design and workmanship to the 
British. Be that as it may, the figures given for maintenance are 
obviously absurd. Assuming that they are per dial, allowing £4 per 
annum for the British against 2s. for the German, with 5 per cent. 
interest and 10 per cent. depreciation in both cases, the annual 
cost of the German system is over £12, as compared with £9 for the 
British. If the rates are per master clock, the comparison is £12. 
against £6. 
There ів at least one thoroughly sound and well-tried British 
system extant, to our knowledge, and we gravely question the 
alleged superiority of the German system. The true reason for 
adopting the latter, we fancy, is not disclosed- in the offcial 
statement 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and 


industry, 
also electric tramway and railway officials, to keep readers of the 
HnmOrTBICAL Ruy posted as to their movements. 


Central Station Engineers.—At Houghton-le-Spring, 
County Durham, on Monday evening, a dinner was held at which 
were present the staffs of the Durham Collieries Electric Power 
Co., Ltd., and Messrs. Bruce Peebles & Co., Ltd. The dinner was 
followed by a highly successful musical evening. During the 
course of the evening, Mr. W. J.S. Jones, the resident engineer 
for the Durham Collieries Electric Power Co., presented Mr. Davip 
ARMITAGE, mains superintendent, on behalf of those present, with 
a solid silver cigarette case and match-box on the occasion of his 
marriage. Mr. G. NRVIL Tuomas, Messrs. Bruce Peebles & Co.'s 
representative, also presented Mr. G. ALINGTON K. JOHNSON, on 
behalf of the staff, with a solid silver ten and coffee service on the 
occasion of his leaving the firm to join the staff of the Durham 
Collieries Electric Power Co. 

Mr. C. S. CoLLisox, who has resigned his post as switchboard 
attendant at the Loughborough Corporation electricity department 
in order to take up an appointment in charge of the plant at the 
General Post Office, Leicester, was on Saturday last presented 
with a clock, letter wallet, and card-case by the members of the 
staff. Mr. W. H. ALLEN, the borough electrical engineer, made the 
presentation. 

At the Watford U.D.C. electricity works on Wednesday last 
week, the employés made a presentation to Mr. W. Н. Е. CoLx- 
BROOK, the late engineer. Mr. J. R. Weston, chief engineer, on 
their behalf presented Mr. Colebrook with a case of briar pipes, a 
tobacco pouch, and a silver cigarette casc. 

The Todmorden T.C. on August 29th appointed Mr. Tarpor, of 
the gas works, as electrical engineer, his salary to be increased by 
£25 a year; Mr. T. Н. HoLLAND, as manager of the electricity works, 
at а salary of £150 per annum; and Mr. EpwARD BRUNT as engineer 
at £2 5s. per week. 

A Sydney paper says that on July 19th a complimentary farewe]l 
dinner at Paris House was given by the directors of the Empire 
Electric Light Co. to Mr. J. Б. WoopRurFE GAR DAM, M. I. C. E., 
M. E. V. W., chief electrical engineer and manager of the company. 
Mr. Gardam was leaving for Europe on six months' leave, to study 
the latest developments in electrical science. Mr. R. Imray was 
in thechair. The guest was presented with a camera. 

A Newcastle paper stated on 31st ult. that the Sunderland Elec- 
tricity and Lighting Committee had selected the following six out 
of 69 applicants for the post of electrical engineer to the Corpora- 
tion:—Messrs. Blackman, A. A. Day, Proctor, Shawfield, Taite, 
and Wilmshurst. 

The Erith U.D.C. has filled the position of assistant engineer at 
the electricity works by the appointment of Mr. Н. E. MipGLEY, 
M. A., A. M. I. C. . . 


Tramway Officials.—Mr. W. С. GonpoN has been 
appointed manager and electrical engineer of the Essendon and 
Flemington electric tramways in Victoria, which are in course of 
construction. 

Мг. G. R. BLACKBURN, who has just left the position of assistant 
electrical engineer and works manager of the Bradford Corporation 
Tramsways to take up the duties of rolling stock superintendent to 
the Manchester Corporation, has been made the recipient of the gift 
of a bookcase bearing a plate with a suitable inscription, as a present 
from his Bradford colleagues. The presentation was made by Ald. 
Enoch Priestley, chairman of the Bradford Tramways Com- 
mittee. | 


General.—Mr. Рнплр C. Pope, lately in charge of 


the consumers’ department of the Lancashire Electric Power Co., 
has been appointed branch manager of the new office just opened 
in Manchester by Messrs. Siemens Bros.“ Dynamo Works, Ltd., 
and can be found at their address, 196, Deansgate, Manchester. 
Mr. H. Wynne Pierce has left Messrs. Callender’s Cable and Con- 
struction Co., Ltd., with whom he has been for the past six years as 
construction engineer, and Mr. G. Seton Chisholm has resigned 
his position with the Howard Asphalte Troughing Co., Ltd., both 
gentlemen having become associated with the Manchester 
branch office of Messrs. Siemens Bros.’ Dynamo Works, Ltd., at the 
above address. 

Mr. WM. WurrEe, M. I. E. E., has resigned his position with the 
General Electric Co., and has taken offices at 3, Budge Row, 
Cannon Street, E.C. 

Mr. W. H. PATOHELL, who, as already announced, is now 
engaged in private practice as consulting engineer, removed to his 
new offices at Oaxton House, Westminster, S. W., on Saturday last, 
let inst. 

Mr. Dovaras FARRAB, assistant lecturer in electrical engineering 
at North Wales University College, Bangor, has been appointed 
lecturer in electrical engineering at Hartley University College, 
Southampton. 

A Canadian correspondent says that Mr. Ormonp Hiaman, chief 
of the Electrical Standards Laboratory of the Inland Revenue 
Department, Ottawa, has been selected by the Canadian Govern- 
ment to represent the Dominion at the International Commiseion, 
which has been called to meet in London in October next to con- 
sider the question of electrical units and standards. Mr. Higman 
has si à Bahl Ader the Oanadian Government on two previous 
occasions, vis., at Chicago, in 1898, and St. Louis in 1904. 


М. H. RoporPH, Inspector-General of Posts and Telegraphs of 
the Dutch East Indies, has retired, and the Dutch Government 
has appointed in his place Mr. J. J. STIELTJES, second-class engineer 
in the Department for the Construction of State Railways. 

The President of the Western Union Telegraph Co. has informed 
the Bureau Internationale that Mr. Т. W. GouLpina’s title has been 
changed from General Superintendent“ to European General 
Manager.” Mr. Goulding is the London representative of the 
Western Union. 

Mr. W. M. Mappen, M. A., M. I. E. E., has resigned the editorship 
of the Electrical Times. The new editor will be Mr. ERNEST 
SLATER, M. I. E. E., A. M. I. M. E. 

Mr. Francis E. Drake, who has just been appointed general 
manager of the Société Anonyme Westinghouse, of Paris, and Le 
Havre, was in his earlier experience sales manager of the Standard 
Electric Co., of Chicago, for five years, and for nearly two years 
he was manager of the Walker Electric Co., Cleveland, when the 
United States Government appointed him Director of Machinery 
and Electricity at the Paris Exposition (1900), for the purpose of 
organising what was tbreatening shortly to become an embarrassing 
situation for the United States exhibitors We understand that 
when Mr. Drake came on the scene he found that, with careful 
pruning and making a liberal allowance for withdrawals, the bond 
Jide intending exhibitors required more than three times the space 
at his disposal. Those who remember the American electrical and 
machinery -section of that year, aud its unique annexe, housed 
apart in & beautiful building at Vincennes, will be interested to 
learn that Mr. Drake was responsible not only for the idea of a 
separate building, but also for its complete design, construction 
and lay-out. 'The idea was & great success, giving every satis- 
faction to the American Government as well as to exhibitors, and 
resulted in his being decorated by the French Government. In 
1901 Mr. Drake was appointed to reorganise the works of the 
Union Electricitiits Gesellschaft, of Berlin, which he carried 
through and finished in 1903. The following two years found him 
again in America as president of the Lanyon Zinc Co., one of the 
largest zinc smelting ſirms in the world. In April, 1905, Mr. Drake 
returned to Europe to organise the Continental business of the 
Chicago Pneumatic Tool Co., and founded in Berlin the Inter- 
nationale Pressluft und Elektricitiits Gesellschaft, m.b.H., of which 
concern he is general director. Mr. Drake is also a director of the 
Consolidated Pneumatic Tool Co., Ltd., of London, and a member 
of the Engineers' Club and the Lawyers' Club of New York. 


Obituary.— We learn with regret that the death occurred 
on August llth, at Bombay, of Mr. S. Joyce, M. I. E. E., Professor 
of Physics and Electrical Engineering, Victoria Jubilee Technical 
Institute in that city. 

We regret to learn of the death, on Thursday night last week, of 
Mr. C. W. Рнїррв, M.Am.I.M.E., who has occupied the position of 
works manager to the British Thomson-Houston Co., Ltd., Rugby, 
for the past five years, in fact, ever since the works were started 
at Rugby. Although it was known that Mr. Phipps was seriously 
ill, the termination of his trouble has come to his friends in Rugby, 
and elsewhere, as a shock, and we understand that the tidings 
of his death cast quite a gloom over the works, for he was 
extremely popular amongst all grades, from the ‘heads of the 
departments to the men forming the rank and file. Mr. Phipps was 
47 years of age and a native of Worcester. Early in life he migrated 
to America and became closely identified with the pioneers intheelec- 
trical industry in that country, himself doing a great deal of pioneer 
work. He was for some time manager of the Brush Electrical Works 
at Cleveland, Ohio, and in the interests of this company and for the 
purpose of introducing the Brush Electric Arc lamp, travelled all 
over the world, installing some of the first аге light apparatus in 
the United Kingdom, and being the first to introduce and install a 
search-light in Japan. Mr. Phipps was also works manager, after 
his world trip, for the Adams Bagnall Co., of America, and after the 
absorption of the American Brush Electric Co. by the G.E. Co., of 
America, his services werc secured by the G.E. Co. so as to obtain 
the benefit of his ripe experience. Mr. Phipps remained with the 
G. E. Co., being attached to their New York Office, until his appoint- 
ment to the post of works manager ast Rugby, which he filled: 
with such credit to himselt and satisfaction to the B.T.H. Co. 
He leaves a widow and a son, the latter a pupil at Rugby School, 
to mourn his loss. 


NEW COMPANIES REGISTERED. 


Cascade (1906) Power Co., Ltd. (89,964).— This company 
was registered on August 27th, with a capital of £75,000 in £1 shares, to acquire 
the assets and undertaking of the Kettle River Power Co., Ltd., incorporated 
in October, 1900 (free from the charge created by such company under a trust 
deed dated June 19th, 1901, upon the property, rights, privileges, powers, shares, 
stock and securities held by the said Kettle River Power Co., Ltd., of the 
Cascade Water Power and Light Co., Ltd., a company incorporated by an Act 
of the Legislature, of the Province of British Columbia, 60, Vict. ch. 61, the short 
title whereof is thë Cascade Water Power and Light Co., Ltd., Act, 18907, to 
adopt an agreement with А. G. Bartholomew (Receiver on behalf of the said 
debenture holders), and to carry on in the B.C., U. S. A. and elsewhere the 
business of an electric light, heat, power, telegraph and telephone company in 
all its branches. The first subscribers (each with one share) are :—C. А. Smith, 
695, Salisbury House, E.C., chartered accountant; E. Е. Goodall, 345, Clapham 
Road, S. W., chartered accountant; H. Robbins, 8, Shanklin Road, Crouch End, 
N., cashier; Н. Plater, 40, Stafford Road, Upton Manor, Essex, clerk; 
J. Buckingham, 34, Chestnut Avenue, Forest Gate, E., clerk; C. Е. Fayle, 3, 
Royal Parade, Muswell Hill, N., clerk; and R. Humphreys, 20, Meynell Road, 
South Hackney, N.E., clerk. No initial publicissue; the number of directors 
is not to be less than two or more than five; the subscribers are to appoint the 
first; qualification, £50; remuneration (except managing director), 4250 per 
annum, divisible, Registered office, 605, Salisbury House, Ю.С, 
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P. and H. Syndicate, Ltd. (90,019).—This company was 
registered on August 313, with a capital of £20,000 in £1 shares, to construct, 
maintain and work either with or without steam, electricity or other power, or 
acquire, lease or obtain running powers over any tramways or railways in the 
United Kingdom, and to carry on the business of tramways and railway pro- 
prietors, suppliers of electricity for light, heat and power, manufacturers of and 
dealers in all apparatus and appliances used in connection with the generation, 
accumulation, distribution and use of electricity, kc. The first subscribers 
(each with one share) are:—J. Richardson, College Hill Chambers, E.C., secre- 
tary; C. О. Battine, College Hill Chambers, E.C., clerk ; H. Elliott, College Hill 
Chambers, E.C., chartered accountant; T. B. Sayer, 51, Coleman Street, E.C., 
surveyor; C. Connor, 29, Tredegar Square, Bow, E., engineer; A. M. Parratt, 
The Oaks, Half Moon Lane, Herne Hill, 8.E., articled clerk ; and R. E. Hookey, 
Gresham Lodge, Streatham Common, S. W., surveyor. No initial public issue. 
The number of directors is not to be less than three or more than five; the 
subscribers are to appoint the first; qualification, £50; remuneration, £50 
each per annum and a share in the profits. Registered oftice, College Hill 
Chambers, E.C. 


Robert H. Edgar, Ltd. (90,012).—This company was registered 
on August 30th, with a capital of £5,000 in £1 shares, to acquire the business 
carried on at 128, George Street, Croydon, by R. H. Edgar and H. Roberts, 
to adopt an agreement with the said vendors, and to carry on the business of 
electrical and mechanical engineers, manufacturers of and dealers in electric, 
magnetic, telegraphic, telephonic, photographic and other appliances and 
apparatus, &c. The first subscribers (each with one share) are: — R. Н. Edgar, 
Newick, Sussex, electrician; H. Roberts, Wallington, Surrey, accountant; 
N. Snell, “Northcote,” Anglesea Road, Ipswich, dental surgeon; A. Snell, 
Radland, Waldens Park Koad, Woking, electrician; Mrs. E. M. Snell, 
“Northcote,” Anglesea Road, Ipswich; Н. 8. Gotelee, 22, Anglesea Roady 
Ipswich, manaring clerk; and В. Horn, 12, Gainsborough Street, Sudbury, 
Suffolk, engineer. No initial public issue. The number of directors is not to 
be less than three or more than seven; the first are R. H. Edgar, H. Roberts, 
N. Snell and A. Snell; qualitication, £100; remuneration as fixed by the com- 
pany. Registered office, Stanley House, Eldon Park, Norwood, Surrey. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


F. W. Dickinson, Ltd. (electrical engineers, Lecds), (84,249). 
—A memorandum of satisfaction in full of a debenture dated April 4th, 1906, 
securing £100, has been notified. £300 75 per cent. mortgage debentures, 
created August 17th and dated August 20th, 1906, charged on the company’s 
undertaking and property, present and future, including uncalled capital, have 
also been registered. No trustees. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “Е. C. G.“) 


Bv: IBID. 


IX.—Or STANDARDS. 


WHEN the weck cometh that is called Summer, are the 
stretes of Elsecia deserted save by the travelers from other 
countries. For so chepe is now become all travel that there 
were soon no work for the geographer, if it were not that 
those who inbabit a countrie know it not at all. Howbeit, 
the Yengees, Franks and Allemaynish people have yet some 
trouble to come through the maze of stretes, by reason that 
they cannot find one speaking Englysshe to direct them in 
the way. Those that would come at the house of the 
Electriks, or of the Ascetiks, or to the meeting of Plates and 
Rolls are often put to confusion and certain delay for this 
reason. Wherefore, the better to show and direct these 
people, are flags displayed, called standards, on the outer 
walls of the chief castles. Where these are also will be 
found certain very comely and courteous persons anxious to 
set the strangers in the right way. And within is a cheerful 
sound of the musick of many trumpets. 

Now this displaying of standards hath become a 
custom with small and great: so that, by reason of 
their multitude, the intent or use of them was 
almost entirely lost; and many curious flags and 
horrid devices were shown, to the grievous troubling of the 
Heralds and other learned folk; so that these and others 


made a comité or conference to direct the fashion of these 


standards, that all be seemly and in good order. Very 
grete good was effected in this manner, and now ye shall 
seldom see such devices as three flies in à horn of mead, to 
signify patience under adversity ; or a national flag inverted 
on à ground various, with the motto, * Any country but 
my own,” signifying a confusion of ideas. Having brought 
things to this state in a short period, the comité took 
counsel, seeing that it is contrary to precedent that a 


commission or other learned body cease from its labours 
until that whereon it sitteth is altogether worn-out and 
obsolete ; во they cast about for something wherewith to 
fill their offis for a decent space of time. Marking par- 
ticularly how many tunes were blown on the trumpeta of 
the musickers, they would show them that it were better 
for the ears of those that listen, and the pens of those that 
write, that all should blow in the same tune; and this to 
the bettering of harmonie. (So that, by use of a code- 
word, as * Hiawatha," one may be sure of having always 
the same musick.) Some, indeed, took the thing well, and 
did attune their humming machines to the notes of the 
comité ; but others objected that, by adjusting their Rolls 
to these bars, it ran hard but they should spoil their 
Billets ; and the more, that in the making of magick (to 
wit, Electriss) it is not possible to avoid a constant changing 
or alternation ; also, that such things lead to socialismns, 
and an equality of screws. Howbeit, that comité is not so 
easily frightened ; so that they have drawn many under 
their standards ; and this saine device hath done much for 
the science of small arms. It is to be hoped that, when 
they proceed further, à man may buy him armour knowing 
that the same is lined with good cow-hide and nothing less, 
to the comfort of those that deplore the softness and flabbi- 
ness of the age. 

Nevertheless, the danger of this standarding is in theincrease 
thereof ; for the Englysshe are already so averse to have 
change, that if ye present to a merchant a bill of fifty florins, 
hardly will he render you the same in metal; and, without 
that they all know it, they have a very grete hatred of that 
which is new. In this idea, it may well happen that they 
will presently decree that what ів, is; and it were a pity to 
alter it. By this doctrine do many ancient machines to 
this day make grete waste of charcoal, and already they 
would restrain the carriage which is called motor because, 
forsooth, it moveth ; and many speak evil of those which 
the Electriks made for the Count of London, though, I think, 
not for the same reason. 

To any that will consider thereon, the matter is very 
plain, that, where any change is directed and authorised 
by a just and wise prince, such as the Count of London, it 
is necessary and of good intent; and it isa very suitable 
and pleasant ordinance that the inferior people shall pay 
mult and tax for the purpose; but a body of persons (even 
though they be all head) not nobly born, Шош dissension 
among themselves, cannot come to good end without a 
leader ; and so would fix everything where it is, and taille 
it to a sameness easy of recognition, to the destruction of all. 
reasonable advancement, and the lessening of courtly 
striving and competitions. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of this undertaking for year 


Glasgow ending May 31st last might, at first glance, 
Municipal indicate a falling away from the high standard 
Electricity to which we are accustomed. For although the 

Supply. sales of energy continue to increase at a normal 


rate, the figures for the last three years being :— 
1906, 214; 1905, 18}; and 1904, 15 million units respectively, 
the reduced tariffs now in force are estimated to have denuded 
the department’s revenue account for the year of some £19,000. 
Unfortunately the costs of generation and distribution are also on 
a higher scale than the preceding year, due to the increased cost of 
coal, to a general overhaul of buildings, plant, and mains, and to 
increased rates and taxes. 

However, the department actually earned a gross revenue £9,500 
in advance of the previous year, and after meeting interest and 
sinking fund charges there still remained some £42,000 balance 
with which to provide for depreciation on the usual liberal scale 
adopted by the department; after meeting these charges a surplus 
of £3,808 remained, which was transferred to the reserve fund 
account, which latter now totals £16,913. 

The prices charged аге :—Private lighting, 34d. to 1d. per unit, 
maximum demand and flat rates; 100-volt supply 8d. per unit; 
power, 14d. to àd. per unit. The chief engineer is Mr. W. W. 
Lackie. 


— — — — p a 


. Total capital expended ... 
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GENERAL STATEMENT. 


For year ending May 31st "T 1906. 1905. 
yos £1,368,134 £1,244,163 
Number of units sold— 
Private supply Sus us 19,921,162 16,642,253 
Public lighting T $i iss 1,525,505 1,525,505 
Traction S eas ae А 89,758 80,710 
. Total number of units sold 21,536,425 18,248,468 
Equiv. No. of 8-c.P. lamps connected 


1,157,347 981,230 
2,595 2,081 
No. and н.р. of motors connected = 11954 = 9,366 
Number of public lamps ... T€ m 825 825 
Maximum load in Kw. ... des o 16,304 13,437 
Revenue account— 
Gross revenue TA ae £195,842 £186,371 
„ expenditure ... um vs £91,416 £71,721 
» profit ... das Tt з £104,426 £114,650 
Average inclusive price obtained per unit— 
Private supply а. in ©з .. 2104. 2:5d. 
Public lighting РА 2s Em 1 93d. 1:954. 


REVENUE ACCOUNT FOR 1906. 


Gross revenue... re .. £195,842 = 2°18d. per unit. 
Works and distribution costs 


(inc. pub. Itg.) £61,022 = 67d. „ 
Total working costs ... £91,416 = 1018d. „ 
| ProFit STATEMENT, 1906. 

Interest on loans ... AS ms m .. £42,486 
Sinking fund "T i s det y 20,142 
Depreciation E ds 955 T vx 37,990 
Surplus on year's working , " 3,808 
Gross profit . £104,426 


Turning to the reduced tariffs in force the average price obtained 
per unit during the past year was 2:18d., a decrease of 28d. on the 
year before; the generating costs per unit sold for the same periods 
were :— | 


1905. 1906 
Coal costs, &c., Including energy supplied by tramways 
department .. os Bae бкр v .. 496d. 507d 
Distribution -l ke its ws és E .. 124d. 192d. 
Public lighting. 7а Ja zx E us ew 0464. *039d. 
Rent, rates and taxes .. БЯ sis ya “a .. "1824. 236d. 
Management a ae E 44 5 és .. 0944. 102d. 
»Special charges .. s m ee Ee vd .. 038d. — 

Total s „> 8 . "9804. 1:024. 


* The special charges during 1905 related to the changing of consumers’ 
pressures. 

From the E.L. Committee's report we gather that the total 
number of consumers during the respective years was (1906) 13,705; 
(1905) 11,643; 2,595 motors of 11,954 н.р. were supplied as com- 
pared with 2,081 motors of 9,366 н.р. in 1905. 

The numoer of units consumed for power purposes was 6,575,496, 


of which 3,493,839 were sold at 14d. per unit, 382,875 at ld., and 


2,698,782 at 2d. per unit. The number of street arc lamps in use 
remained stationary at 825. 

The report concludes with references to the installation of 4,500 
H.P. turbo-generators and subsidiary plant at the Port-Dundas and 
Pollokshaws power stations; the extensions of motor-generator 
plant, &с., at the Waterloo Street, Dalmarnock, Cathedral Street, 
and Springburn sub-stations. 

The Dalmarnock sub-station is supplied by the Tramways Depart- 
ment at present; that department sold 1,406,243 units to the 
Electricity Department during 1906, as compared with 1,243,532 
units in 1906. 


CITY NOTES. 


Mersey Railway Co. 


Мв. James FALCONER (chairman) presided on Thursday last week 
at Worcester House, over the half-yearly ordinary general meeting 
of this company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
р. 349), the CHAIRMAN said he was glad to be able to say that it 
showed substantial improvement in the position of the company in 
every respect. The number of passengers, as compared with the 
corresponding period of last year, had increased by practically half- 
a-million, and the receipts from passengers had increased by £2,604. 
As regarded the passengers, the improvement had taken place in 
both classes at every station, and both as regarded the local and the 
through passengers, and this also applied to the receipts. It was 
particularly gratifying that they should now be realising to some 
extent the benefit of the re-arrangement of their fares which took 
place two years ago. Not only was there an increase in their 
receipts, but the ratio of increase doing the half-year would be 
better than it had been in any half-year, except in the half-year 
which immediately followed the electrification of the line. The 
total increase of revenue from all sources during the half-year, was 
£3,592, and this compared with an increase of £1,994 in the 


preceding half-year; an increase of £2,286 in the half-year before 
them, and of £4,248 in the half-year which followed the electrifica- 
tion. The increase had been maintained since the close of the 
accounts up to June 30th. They might, therefore, infer that a steady 
development was taking place inthe traffic. If they compared the 
results with the returns for the half-year immediately preceding the 
electrification, the results were very striking. The number of 
passengers had increased by 24 millions, or 88 per cent. over those 
carried in the half-year ending December 31st, 1902, while the 
receipts had increased by £14,190, ог 59 per cent. These results 
showed tbat the policy which had been adopted by the company to 
provide the best possible services between Liverpool and Birkenhead 
and the adjoining districts at reasonable fares, had been justified. 
As a matter of fact, it also showed that the sources of tratlic between 
the congested city of Liverpool and the residential districts of 
Cheshire were practically unlimited, and depended only on the 
sufticiency of the accommodation given to the public. He need 
hardly say that the board intended to continue the policy of doing 
everything in their power within reason to provide the best possible 
service for the public which the great undertaking they were in 
charge of was capable of . It was in pursuance of that 
policy that they resolved to supplement the exist ing means of 
collecting and dispatching traflic on the Cheshire side by 
establishing a service of motor-’buses in districts not adequately 
served by railways or tramways. They acquired the 'buses and 
commenced the service, but the Corporation of Birkenhead took 
proceedings against them in court, with the result that an injunc- 
tion was granted against the company. At the same time 
they applied to Parliament for power to run ‘buses, and after 
very careful consideration, the Committee of the House of Lords 
passed the Bill. In the House of Commons, however, the Corpora- 
tion of Birkenhead took the unusual course of opposing on second 
reading, and the clause was defeated. He ventured to say that the 
interests of the public ought not to be set aside for the protection 
of the vested interests of the Corporation in their ferry boats and 
tramways. At the same time, he did not agree that an extension 
of the travelling facilities would reduce the net revenue of the 
Corporation tramways; but even if it did for a short time, the 
question was, Is it worth while to check the development of 
Birkenhead merely for the sake of preventing some slight deficit 
on the tramways?" He was not without hope that before long 
the public convenience wovld result in their getting the powers 
they asked for. Their new plant had been doing its work most 
efficiently, and they had not had anything which might be called a 
hitch. When he recalled the days when they proposed to embark 
on electric traction, and the numerous difficulties and risks which 
were placed before them by those who were in favour of the con- 
tinuance of steam, he was bound to say it was a great gratification 
to find not only that the change had taken place, but that it had 
given them a plant upon which they could absolutely rely. 
The report was adopted. 


The London Electrobus Co., Ltd. 


SEVERAL of the daily papers have publishcd reports of the 
statutory meeting of this company, held at the Hotel Cecil on 
August 29th, when all the directors were present to meet a large 
number of shareholders." From this report (which the Financial 
Nes is careful to point out “has been supplied to us") we gather 
that Mr. J? T. Musgrave, the chairman, stated that satisfactory 
progress was being made towards placing a line of electric ‘buses 
on the strects. Notwithstanding the large number of withdrawals, 
there still remained on the book of the company nearly 50,000 
shares, in respect of which only £170 was owing for calls made. 
This fact proved that the present shareholders were in accord with 
the directors on the question of the future of the electric 'bus. 
Thirty vehicles were on order, ten of which were being pushed 
forward rapidly, and the public would soon be able to form their 
own opinions as to the advantages of the electrobus. Satisfactory 
contracts had been entered into for tires and accumulators, and 
they already had a suitable ge. Despite all the hostility the 
company had met, the board had even more confidence in the 
project than at the time when the company's prospectus was 
published. 

Mr. BrEecucrort (a director) stated that the fact of the directors 
meeting their shareholders was sufficient answer to the criticisms 
that had been levelled at the company and its officials. Some of 
the contracts had been amended, greatly to the advantage of the 
sharcholders. Speaking as regards the technical criticisms that 
had been made, he asserted that expcrts’ opinions varied just as 
much on electrical as on medical matters. 


Perth Electric Tramways, Ltd.—An interim report 
to the shareholders shows that the income and operating expenses 
for the six months to June 30th, 1906, were as follows :—Income for 
half-year, 1906, £39,273; 1905, £36,614; increase, £2,659. Ex- 
penses for half-year, 1906, £19,694 ; 1905, £20,143; decrease, £449. 
Thus the profits for the half-year to June 30th, 1906, are £3,108 
greater than for the corresponding period of last year. Since June 
30th, the traffic receipts have shown an increase each week over the 
corresponding week in the previous ycar—the total increase for the 
eight weeks ended 24th ult. (as advised by cablegram) being £699. 


South Metropolitan Electric Light and Power Co., 
Ltd.— Warrants for dividend for the half-year ended June 30th 
last on the 7 per cent. cumulative preference shares of this company 
were posted to the respective shareholders on the 30th ult. 
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MARKET QUOTATIONS. 


Wednesday, September 5th. 


Latest Fortnight’s 
CHEMICALS, &o. Price. Inc. or Deo. 
a Acid, Hydrochloric ee per cwt, 5 / ee 
a „ Nitric .. ©» per cwt. 22/ ә 
a 99 Oxalic . * ee ео рет cwt. 82/ ee 
а „ Sulphuric .. . рег cwt. 5/6 
а Ammoniac, Sal per cwt. 42/. А 
5 Muriate (crystal) per ton £33 10 А 
es per ton £30 
s Bleaching powder .. per ton £5 10 М 
а Bisulpbide of Carbon per ton £18 
a Borax .. per ton £15 
a Benzole (90 0%) per gal. 1 
a ( per gal. 1 
a Copper Sulphate per ton £26 à 
a Lead, Nitrate ics per ton £28 а 
2 „ White Sugar.. per ton £31 РУ 
„ Peroxide Р per ton £27 10 “ө 
а Methylated Spirit . per gal. 2/6 M 
a Naphtha, Solvent (90 % ai "160° C) per gal. 5/6 в 
а Potassium Bichromate, in casks per lb. d. Me 
a Potash, Caustic (75/80 %) per ton 20 e 
a Potassium Cyanide А per lb. 7а as 
a Shellac Н per owt. 220/- 20/- inc 
a Sulphate of Magnesia ds per ton £4 10 ex 
a Bulphur, Bublimed Flowers per ton £8 1 2 
a Е? Вот per ton £5 10 5% 
а эз Lum per ton £5 өө 
: Boda, Caustic (тё 70 «X, .. per ton £10 15 SA 
stals В .. рег ton £8 5 m 
a a Bodium ichromate, casks per lb, 23d. 
[ | "T! Cyanid e "T ee ee per lb. . ee 
METALS. &o. 
b Aluminium Ingots, in ton lots .. perton £200 ex 
b " Wire, in ton lots .. perton £220 s 
b Sheet, in ton lots .. per ton £210 Vs 
b Babbitt’s metal ingots per ton £48 to £140 ae 
с Brass (rolled metal 2" to 12) basis per lb. 9d. s 
е „ Tube (brazed) es per lb. 104d 
Е 4 » (solid drawn).. ee per lb. 95а 
€ „ Wire, basis .. per lb. оа 
: Copper Tubes (brazed) per lb. 1/ d. inc 
„ (solid drawn) per lb. 170 d. ine 
2 Соррег Bars (best кене) per ton £99 £2 inc 
g Copper Sheet oe per ton £99 £2 inc 
9 n od per ton £99 £2 inc 
9 v (Eleotrolytic) Bars per ton £92 52 
в [TY [TI Bheets per ton £104 
© n „ Rod .. рег ton 295 
6 55 " НС. Wire per lb. 11d. 
f Ebonite Rod T ee . per lb. 
Sheet cè we ee рег lb. 8/- КЕ 
n German Silver Wire os ee рег lb. 1/7 Fu 
* Gutta-percha, fine «s . per lb. 6J- 7- Aa 
À India-rubber, Para fine .. . per lb. 5/2 to 5/21 P 
$ Iron, Charcoal Sheets per ton £18 es 
$ ,, Pig (Cleveland warrants) per ton 54/4 9d. inc. 
$ n кыда 5 per ton From £11 d 
4 „ Borap, h . per ton 47/6 to 50/- e 
i a Wire, galvanised No. 8 .. per ton qm M 
( ‘ 
g Lead, English Ingo — .. . per ton 1 eae } 15/ ine 
g ry] rT) Sheet ee ee per ton | 9 ч | 15/- inc 
m Manganin Wire No. 98 .. .. per lb. В/- e 
g Mercury . per bot. £1 . 
d Mica (in origina oases) small .. per lb. 6d. to 1/- 
50 25 » medium per lb 2/6 to 4/- va 
d large .. per lb. 4/6 to 8/6 ec 
p Phosphor Bronze, plain castin ings per Ib. 1/1 to 1/8 m 
j^ 90 rolled bars & B per Ib. 11% to 1/8 ee 
T MED * sheet per lb. 174 s 
г Platinum per оз nominal 
e Bilicium Bronse Wire per b 1/- to 1/1 РХ 
i Steel, Magnet, acc'd'g todesc’p'n per ton £58 NX 
40 is in bars .. oe 815 to £40 we 
Д Tin, Block (English). .. per ton 5218410 10/- inc. 
Wire, Nos. 1 to 16 .. per lb. 2/8 1d. inc. 
p p White Anti-friction Metals 
White Ant" brand . per ton £46 to £70 vs 
k Zino, Bh’t (Vieille Montagne bnd. ) per ton £32 we 


Quotations supplied by: 


a h Edward Till & Со, 
b The British Aluminium Co., Ltd. 1 Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd к Morris Ashby, Ltd. 
d Е. Wiggins & Sons. m W. Т. Clover & Oo., Ltd. 
i n P. Ormiston & Bons. 
f India-Rubber, G. P. and Teleg. o Johnson, Matthey & Oo., pu. 
Works Co., Ltd. p The Phosphor Bronse Co. L 
g James & Bhakspeare. 


G. Boor & Co. 


Gold Coast.—The Colonial Secretary of the Gold Coast 
reports that on December 31st last, there were 40 telegraph offices 
open to the public in the Colony, Ashanti and the Northern Terri- 
tories with a total constructed length of line of 1,078 miles. The 
total number of telegrams dealt with was 193,877, as compared with 
270,518 in 1904. "This ís accounted for chiefly by the decrease in 
the number of official telegrams, which amounted to 62,990, as com- 
pared with 104,040 in the previous year. 


` about 22s. 


STOCKS AND SHARES. 


Tuesday Evening. 

Ovn story this week is illumined with continued brightness in 
electricity supply issues. That is the main feature. The amount 
of investment business being done is small because of the compara- 
tive dulness in the Consol market due to the monetary situation. 
Home Railway stocks are depressed on account of imagined 
troubles to come with employés. In the Telegraph and Manufac- 
turing lists ocour few changes of moment, but the Traction depart- 
ment is better, on the whole. 

Fervent heat seems to agree with electricity supply shares; it 
expands prices in an upward direction. County of London 
Ordinary have secured the principal improvement, a rise of 8, 
making the price 93. Advances of ł have brought St. James’ Prefer- 
ence to 74, South Londons to 3}, Chelseas to 52, Bromptons to 82, 
and City Preference to 12. London Preference at 5] have recovered 
their deducted dividend of 3s. a share, and there are sundry rises of 
2s. 6d. in the list, while the Debenture issues are better here and 
there. 

This change of position is certainly due to a better recognition 
of the unduly low levels to which these supply shares had dropped. 
The advertising, to which reference was made here last week, has 
fulfilled its mission to admiration, but the source of inspiration 
raises a shadow of doubt as to the real reason for the'direction of 
public attention to a particular group of shares in this section. 
However, we should be the last to quarrel with such means for 
securing a wider public acquaintance with the market, which con- 
tains sound shares of an investment character that deserve to 
stand at enhanced values. 

Weakness in Home Railway stocks generally is the primary 
cause of a fresh fall in Metropolitan Consolidated to 64, bargains 
having been done even lower than this. The refusal of the 
company to advance its whole list of fares seems to be 
resented, and, curiously enough, Districts are a little harder at 233. 
The Baker Street and Waterloo line should be reaping harvests 
from this torrid weather, the atmosphere being deliciously cool on 
the hottest days, but the company’s debenture stock sticks at 90, a 
figure easily surpassed last week-end by any shilling thermometer. 
Great Northern, Piccadilly and Brompton Debenture is 874, but 
Charing Cross, Euston and Hampstead Debenture stands a point 
higher. It is to be noticed that the Bakerloo comes into work- 
ing connection with several important feedera this month, which 
should stimulate its traffies considerably. 

Amongst traction shares, Calcutta Trams are the most buoyant, 
the old rising 3 to 88, and the new 1 to 88, Anglo-Argentine new 
are & up at 7}, and the forthcoming dividend announcement is 
awaited with keen igterest. British Columbia Preference and 
Debentures have strengthened, and both the British Electric 
Traction Debenture stocks are up a point. But Potteries Ordinary 
has declined to 7, and Cape Electrics at 128. 6d. are 2a. 6d. lower, 
having retained briefly the rise they made on account of the 
boomlet in the Kaffir market. British Thomson-Houston Debenture 
at 96 and Brush first Debenture at 97—both are 44 rer cent. 
securities — have recovered part of the interest just paid. 
Kalgoorlie Electric“ В” Debenture has lost 3 points at 844. 

About telegraphs there is really very little to say. Direct United 
States Cable shares are } lower, and Anglo-Americans follow а 
similar line; the “А” stock continues to dodge about in price in 
its own particular way. The Eastern group has no change to call 
for mention, and the shares of the companies serving the West 
Indies are also motionless. West African Telegraph shares are up 
58. Globe Telegraph and Trust Ordinary at 11 have added 4 to 
their price. Telephone issues are 4 rise in National Preferred and 
Deferred, and the return to peace in distressed Chili has raised the 
price of Chili Telephones to 64, which is 2s. 6d. better. 

Henley's Ordinary shares at 124 are ex 5s. dividend, which the 
price has recovered. The Preference at 5i аге ex 2s. 3d.. Both 
classes of the company's Debenture stock have risen a little. 
Babcock & Wilcox are again firmer at 43, а rise of 5s., there being 
a steady and increasing demand for shares of this industrial class. 
Another sort of investment now to the front is the alkali trade. 
Castner-Kellner Debenture has advanced 2, but the shares remain 
Crompton’s at 35s. are a trifle easier. 


Telegraphs in Manchuria.—The Japanese Govern- 
ment officially announces that on 1st inst. the following offices were 
again opened for the receipt of public traffic, vis. :—Rijojunks (Port 
Arthur), Dairen (Dalny), Ancoken (Antung), Eiko (Yingkow) Lyoys 
Kieling. Hoten (M den), Shimminfn (8. Sinomingfu), and Tetsurei 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Btock Business done 
Present Sim or Dividends for the last Сона | QUE, | week ended | Еше + 
Issue. Ба four years. Aug. 28th Bept. 4th. Вер 4, | Fall— 
. 1908. | 1904. | 1906. Highest Lowest. 
95,000 | Amason Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 Nil | Ni | Nu Bà— 4 dM: aU " 
155,600 Do, do. б 96 Debs., Nos. 1 to 1,950 Red. | 100 11 N Nil 5% 87 — 92 89 - a 
703,600 | Anglo-American Telegraph  .. ia T .. Stock | 60/6 01s. Bi 66 — 68 id AN sa 
8,148,700 Do. А do. 6% Pref. M ee | Stock | 6 6 96 6 dd 114 114 +h 
8,148,700 Do, do. do. erred ee ee Stock - Эв. il $96 Р 214— 21 2412 234 — 4 
60, Anglo he henge Те!., 5% Mort. Deb. Stock Red. | 100 г i " Ss 101 —108 : ds s 
4, Chili Telephone, Nos. 1 to 44,000 .. .. .. 6 6 71% | 8% | 8% 64— f 63 is + ё 
1,989,856] | Comm al Cable Sting. 500 year 4 & Deb. fik. Red. Btock | 4 4% 4% 4 — 9 984 97 Б 
16,000 | Cuba Telegraph .. .. .. .. .. e 10 6 10 & 6 4 5 9 3T us es 
6,000 Do. 10 % Pref, ее ee ee ee 10 10 b Ж 10 ; 10 17 T 18 eo Ы eo 
19,981 Direct Spanish Telegrap ; Ord. oe ве ee b 4 & 5 4% 4 a ee ee 
6,000 Do. do. 10 96 Cum. Pref. vs б 10 10% | 10% |10 — ix єз 
80,000 Do. do. é Debs. ee ee 50 44^ * y 5 98 — 101 ee ee 
60,7100 | Direct United States Cable .. Vs ө s 90 8 * * 4 154— 16 13 by, — 3 
65,500 | Direct W. India Cable, 44 96 Reg. Deb., 1 to 1,200,R. | 100 44% 9, 100 —102 oe T Vs 
6,000,000 | Eastern Telegraph, Ord. s А .. | Stock | 7 1% 1% 7 144 —147 1451 145 ; 
3,000, Do. lon Deb. s ..| 100 83 84% 84% 8$ 90 — 92 92 3 
1,848,772 Do, 4% Mort. Deb. Stock Red.. | Btock | 4 4% 4% 4 07 —109 103 107} 
Bastern Extension, Australasia, and China Tele. 10 1 1% 1% 7 144— 142 ч liya 
762,400 Do. 4% Deb. Stock .. s .. | Stock | 4 4% 4% 4 106 —107 1 : 
800,000 Hast & B. Afrio. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 4% 4% 4 99 —101 «a 
900, Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 | W | 4 44 | 443 |4 100 —102 үз 8 : 
180,88] | Globe Telegraph and Trust vs Y as 10 |48 64% 50% 54 10#— 11 xd lh up + 
180,887 Do. do. Pref, wie ae 10 6 6 Ф 6 « 6 1 id xd 14 14 К 
000 | Great northern Rea AR М . 10 y ЕЕ 10 194 15% |9A X 24 874— 89 зні А 
Halifax Bermudas e, ort. E 
81,900 Debs, within Nos, 1 0 30, Red.] 19 | 4% | 4% |а 4% | 10—102 a: 
17,000 E Telegraph us са — NA 25 10% |10% | 18 13 68 — 60 60 vá ii 
951,197 | Marooni’s Wireless Telegraph.. .. .. .. 1 Nil Nil Ni Ni — 1,5, 21/3 T .. 
72,680 Monte Video Telephone Oo. Lid. Ord. ee es 1 8 8 4 oe H- los d oe — n 
86,493 Do. do. do. 6%Pre. | 1 | 5 5 5 e — 1 75 ш +h 
1,988,888 | National Telephone, Pref.Btook .. .. ee | 100 8 6 6 6 1064 —11 1'0 1002 | +» 
1,006,667 Do. . ре. Stock ..| 100 4 б б 5 1084 — 11 11 109 | + 4 
15,000 Do. do. 6 % Cum. 18$ Pref. .. >» 10 6 6 6 6 11 — 18 T - & 
15,000 Do. do. 6 % Cum. 2nd Pref. .. ss 19 6 6 6 6 104 — p: 92 T 
260,000 Do. do. 5 96 Non-cum. 8rd P., 1 to 950,000 b b 6 5 — bts 553 58 + т 
3,000,000 | Ро. do. 849% Deb. Stock Red. | Stock | 84 84 83 8j —100 oe | .. » 
1,680,508 Do. do. 4 95 Deb. Stock Red. ss 100 4 4 4 4 1024 —1044 1044 1034 | 
179,818 | Oriental Telep. and Кес. 1 to 171,604,fully paid 1 6 64 7% lfr— lys z .. | 
50, Do. до, do 6% Cum. Prei. 1 | 6 6 6 6 li— lfs се „ 
100, 000 Do. do. do. 4% Red. Deb. Btook 100 ee ae eo 4 — .. LES | 
100,000 Pacific & European Pal., 4 96 Guar. Debs., 1 ю 1,000 100 4 4 4 5 4 99 —102 „+ ee 
11,8891 Reuter's eo ee ee ее ee ee ee 8 b 6 b b 7 7 ee .. 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. .. ..| 100 “+ га ws 4 101 —104 ad - 
8,901 Bubmarine Cables Trust ee ee ee ee Cert, 6 6 6 6 129 —132 .. „+ | 
0,000 | United River Plate Telephone $w cue t. Come b 7 8 8 8 96 1— 7 Tra Tk 
40,000 Do. 5 . Pret., Nos. 1 60 40,000; 6 | 564 | Б б Б bi— ы 5а | 
179,947 Do. do. 6 De е ee ee ee ee Stock 5 6 6 5 109 —112 . eo | 
15,6083 | West African Celo Тарп, Shares Sx oa T 10 3 4 4 — 10 - ew al 
W. Coast of America, 1 to B0,000 & 58,001 to 58,008 24 il * i Nil — i — e| 
150,000 Do. 4% Debs., 1 to 1,500 . by Bras. Sub. Tel. 100 4 4 4 4 1004 — 1034 к TM 
901,980 | Western olograp Ltd., Nos. 1 to 907,980 E 10 1 1 1 Б 144— 142 148 148 
75, Do. o. 5 % Debs. 2nd series, 1906 | 100 b b 6 5 sa — va sa 
668,980 Do. do. 4% Deb. Stock Red. | 100 4 4 4 4 103 —106 1044 4. 
88,931 | West India and Panama Telegraph .. às Уз 10 i és - gea! || 
84,568 Do. do. 6% Cum. Ist t. vs E 10 1 Wwe 7%* | 6 5% 68 64 | 
4,669 Do. do. 8 Cum. 2nd Pref. ee ев 10 Nil Nil 4 T 5: . ee | 
| Do. do. 6% Debs., Nos. 1 to 1,800 ee 100 5 96 6 96 | 5 96 5% 99 —102 | 
Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL 
4, u | ADgIO-Argentine ‘Trans, 200, U to ., .. i 5 | os в % 8 % 78— 19 718— 713 7) | .. +, 
100,000 Do. Nos. 490,008 to 910,007 and 560,008 to 580,007 6 5 | A | 77. Tih AH 7 71 7 | 4 
960,001 | Do. 64 % Cum, Prets., 1 to 960,001 oe 5 ee б 5 i БА b1— 57— 6 533 і Cr ! . 
966, | Do. Permanent, 6 % Deb. Stock, 1888 | 100 6 6 6 ' 138 —141 188 —141 T ТЭ : 
800,000 | Babcock & Wiloox, 1 to 580,000 2s s es 1 => 11 90 20 % 4 — i 4 4 R9/14 £5/- + } 
100,000 Do. do. 96 Cum. Pref., 1 to 100,000 .. 1 s 6 6% 6% 1— 1 1 1 | vs wes oc 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. $5 b EN m 755, 1% — 4 35— 4 72 / 3 И И 
40,000 Do. do. 1% Cum, Pr ef. 5 Nil Nil | 7% 7 $ — 68 cà— Ө E: CADRES ues с, 
20,000 Do. do. ae " 6 96 Cum. Pref. ee ee b Nil Ni 6 96 6 b — 6 — | @e ee ee 
90,000 | Do. do. 4 Funding Certs, oe ee b ee oe 4 % 4 % 4— 4 4— 4$ t ee oo 
800, 0003 Do. do. 5 % 1st Mort. Deb. Stock Red, | Stock | 5 % 5 6 6 101 —106 101 —105 MA 9 8 
800,000 | British Columbia E. Rail Def. Ord. Stock .. ..| 100 ia 6 6 6 117 —120 117 —120 oe Es 
800,000 Do. 6 Pref. Ord. Stock ae ee өө 100 ee b 6 b 110 —113 110 —113 е ee 
115,000 Do. 6 96 Cum. Perp. Pref. Btock xj .. | 100 v b 5 6 105 —108 1C6 —104 я +1 
940,400 Do. lst Mort. Debs., 1 to 6,250 .. is 40 RS 103 —105 1084 —1064 уе + 3 
220,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 32 101 —104 101 —104 vs " 
188,801 | British El с Traction E m wa we 10 8 6 6 8% 6 — 6 542 is 
161,487 Do. do. 6 Cum. Pref, ee ee 10 6 6 6 6 § = 10 xd “= 10 14 es 
1,415,429] Do. do. 5 % Perp. Deb. Stock .. Stock b 6 6 б 118 —116 114 —117 1144 +1 
410,178 -Do. do. % 2nd Deb. Stock Red. | 100 zs i5 44 yl — 94 92 — 95 ae +1 
< 100,000 | British Insulated and Hels 8 - ‘as b 10 8 8 8 62— "1i 7i $ «ә 
100,000 Do. do. 6% . Pref. Ss M 5 6 6 6 6 6 3 " 
600,000 Do. do. 44 % let Mort. Deb. Red. | 100 102 —106 109 —106 sa s 
219,000 e Thomi 1 юге Mo сота, 45 100 oe 96 — 98 97 —100 - +135 
тї es ouse ; ,000 an | 
400,000 { 275,001 te 475,000 | 5 : 6% | Nil | .. H— 17 H— 12 К : 
1,016,858 Do. T do. 4 % Mort. Deb. Stock ee 100 ee 4 4 4 % 77 Toy 83 77 = 83 . e? 
50,000 TBrowett, Lindley & Oo., Ord. ee oe ee ee £1 Nil Ni il es * Hy A . ий ee e 
60,000 |4 Do. do. 6% Cam. Pref. .. £1 Nil Nil Nil 25 14/6 to 1 14/6 to ze si 
105,781 | Brush Meotrioal Engineering, Ord., 1 to 106,781 .. 2 Nil Nil Nil 93% — l 1g a <a 
160,000 Do. Non-cum. 6 Pref, ee 7 ee 2 6 6 6 6 % 1 -— 2 1 md 3 ee ee 
19256,0001 Do. Perp. Deb. Stock .. | Stock 4 $ 97 — 99 06 — 98 xd P 2 
195,001 Do. Perp. а Deb. Btock Stock 82 — B4 89 — Bá ee ee 
100,000 Buenos Ayres & о, 1 to 0000 ee ee 6 ee 8 4 8 a — 88 ee ee 
40,000 Do. wk " 6 Cum. f., 1 to 40,000 b sa 6 6 6 2s << 
27,500 Do “В” do. 1 to 27,500 TNT Б н 6 6 6 5 — 5 — T is 
817,700 Do. 6 Deb. Stock ee ee 3 ee 100 е 5 5 5 104 —106 104 — 106 ee ee 
190,000 Do. 5 % 2nd Deb. Stock ss ..| 100 sa 6 6 b 102 —106 109 —106 Vs vx 
105,000 | Calcutta Trams., 110 105,000 .. Ws ss wis b on 6 8 8% 8 — ч. 84— S М + 
83,610 Do. 106,001 to 187,610 ee ee еә 5 ee ee 6 * 8 yf 8%— ee + 
850,000 Do. 4 % let Deb. Stock ee ee 100 ae 4 4 108 —106 108 — 106 ee ee 
85,000 | Callender’s Cable Construction shares es T b 15 1 1 Е-Е p : . p. "nm ed 
40,000 Do. do, 595 Cum. Pref... - we 6 5 5 6 5 <è эө 
Do. do. 44 9% 1st Mort. Deb. Stock Red. Stock | 44 44 4à 44 108 —110 168 —110 эё M 
491,229 Cape E. Trams., 1 to 491,222 ee oe ee ee 1 ee 15 10 5 966 8— ee — é 
450,000 | Castner-Eellner Alkali, 1 to 450,000 .. vs T 1 А 4 4 6 % 1271 1 1 i 91/6 T 
280,211 Do. do. 44 % Ist Mort, Deb. Stock | 100 43 44 44% —1C0 — s +8 
1,989,608 | Central London Railway, Ord. Stock e. we | Btook | 4 4 4 4 85 — 87 xd 85 — 87 . 86à ds 
680,31 Do. do. 4% Pref. Stock e. | Stock | 4 4 4 4 97 — 99 xd 97 — 99 ja се 
680,316 ро. до. Def. do. ое eo Stock é 4 4 4 78 — 16 78 — 46 ee ee 
‚480,000 | City and South London Вайт oo ce ое | ВОСК ^i 4 46 — 47 44 — 48 d ae 
86,000 oe & Oo., Exe ME аш pae 8 6 % | Mà-— Hr 11— N i — 
100,000 | ot #100, Bad 901 to 11,008 of 40 Res. e | 5% | 55 |56% j| 6925 | 96 — 98 95 — 98 e e. 


—————— 


t Unless otherwise stated all shares are fully paid. § Interim dividends. 


+ Quotations on Liverpool Stock Exchange. 
From Manchester Share List. 


And bonus of 10s. Ы 


ВК • A period of nine months. 
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SHARE LIST OF ELECTRICAL COMPANIEBS.—(Oontinued ) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(contianed ). 


Closing Closing Business done| Rise + 
Present Block Dividends for the Quo Quotations | week or 
Issue, NAME, aan last four years. гатова Sept. 4th, 1906. | F'ali— 


Highest Lowest. 


Cum. Pref, .. 
Do. do. 44 lst Mort. Db. Stk. Red | 1 
110,000 | Westminster Electric Supply, Ord. .. ©» ә 
Do do. % Cum. Pref. - 
(Originally 5 95—Red. to 43 & from 81st Deo., 1906. 


260,000 Dick, Kerr & Co., 1 to 260,000 ee ee ee ее 1 ee ee 10 vid " i 
805,000 Do. do. 6% Cum. Pref., 1 to 806,000 .. 1 » 6 6 6 z ve 
994,150 Do. do. 44 96 Deb. Btock oe ee е» 100 ee sf 44 då 9 ее ee 
60,000 Dublin United Trams. (1896), 1 to 60,000 oe ee 10 ee 6 6 > oe oe 
59,987 Do. 6% Pref. between 1 and 60, 10 D 6 6 6 93/8 °° . 
,361 | Edison & Swan Utd., * A” hrs., 48 pd., 1 to 99,961 Б Nil af § T : ia 
17,189 Do. ө" А” shares, 01—O17,199 Fa 6 Nil Nil § 3 Rb: > ike 
844,029; Do. 4% Deb. Stock Red...  ..| 100 4 4 4 4 ея as xe 
100,000; Do. 6 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5 5 5 5 à he i 
112,100 | Elleotric Construction 1 to 119,100 .. .. .. 3 6 4 Nil - I 
81,890 Do. do. 79 Cum. Pref.,1 to 81,890 2 1 1 1 T% ate ux —1 
900,000 Do. do. 49% Porp. 1st Mort. Deb. Bk. | Stock | 4 4 4 4% i is 
95,000 | General ИЛео%т1о Co, (1900), 5 X% Cum. Pref. "i 10 6 b b 5 „ es, oe oe 
200,000 Do. do. 4% Mort. Deb. .. | Stook | 4 4 4 4 ET m 
78,000 | Gt. N. 4 Ону Rail Pref. Ord. A 4% 1 to 78,000 | 10 Vs B 4 4 15/- 145 
96,000 Greenwood Batley q Cum. Pref. ee ee 10 ee 7 7 7 oe vt Tt 
0000 H 19: (W 1 и Mort. рее ee СЕЈ ш 90 * 15 T. 1 dd EA 15 
: enley's (W. T.), Telegraph Works, Ord. ..  .. 5 x 
900,000 Do. do. 4j % Pref... . 6 a% 45 47 19 m] se 
41,978 Do. do. ort. Deb. Stock | Stock . i 
108,022 Do. do. Bcrip. All aid e ee . ee ee oe bald * 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 1 b 10% . 
87,500 |+Liverpool Overhead Railway, Orea. 10 | 18 10 1} Nil . — | 3 
10,000 t Do. [] Pref. £10 paid ee 10 6 5 5 b * + ue 
600,070 | London United Trams (1901), 1 to 50,007 ..  ..| 10 a 8 6 8 Ка к ed 
899,990 Do. do. 60.008 to 100,000 (£6 paid). | 10 ais 8 6 8 { : $ 
125,000 Do. do. 5 ф Cum. Pref., 1 to 125,000 .. 10 os 5 б б 2: : ni 
1,891,000 Do. do. 4% Ist Mort. Deb. Stock — .. | 100 з 4 4% | 4 2d 14 : 
814,016 | Metropolitan Electric Trams, Defd. .. — .. 1 Nil | Nil | Nil | 8 dii: . 
600,000 ; b ꝙ Cum. Pref. бы ЗЫ ike 1 5% | 5% | б 5 ny i 
850,000 Do. 4% % Deb. Stock Red. — .. .. | 100 se A 4$ 44 .. —H 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 5 aa is 6 6 . ee 
24,500 | Potteries Е. Tro., 20,001 to 40,000 & 50,001 to 54,500 | 10 Ps 5 6 4 .. .. eed 
24,500 Do. 6% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 | 10 M 5 5 5 . e. m 
245,000 Do. 44% Deb.Btock ..  .. .. .. 100 va 44 43 44 . . zm 
87,850, | Telegraph Construction and Maintenance M 19 90 & 90 15 16 as a ^ 
150,000! 1 Deb. Вав., 1 to 1,500 Red. 1909 | 100 | 4 4 4 4% e e 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts. .. es ы es 5 b 9 oe * oe 
540,000 | Waterloo & City Railway, Ord. Stock e ..| 100 $ gà BÀ a oe = à 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b 8 Nil il : "i 
66,666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 5 85 6 2 Nil Nil m e: oe 
246,806 Do. 4% Ist Mort. Deb. Stock .. 100 ae 4 4% | 4% . ee 
ELECTRICITY SUPPLY COMPANIES. 
14,000. | Bromley (Kent) E.L. & P., 1 to 14,000 are ds 5 © 5 „ | 19) bb— e oe 
50,000 Bo. do. 43 % let. deb. stock .. | 100 4X d4 4 101 —104 101 —104 3 ae E 
29,877 | Brompton & Kens. Eleo. Lt. Sup., Ord., 1 to 90,000 b 10% | 10% | 10 8 — 9x 7— 9 8 T + 3 
10,628 Do. do. 3 9% Cum. Pret. 6 7% 71% 7 Tà— 8ха 74— 8 . zm 
800,000 | Central Electric Supply 4 % Guar. Deb. Stock .. 109 4% 49 | 4 101 —104 100 —103 e . =l 
80,000 | Charing Cross and а ectricity Supply | БЕ; 8 9 6 4— bxd 4— 5 i С -— 
80,000 Do. 40. do. 4% Cum. Prei. 6 af | ux @— 4ixd | 4—5 »»» 
40, 000 Do. "Оңу Undertaking ” 44 95 Cum. Pri. 5 X, X — 4— 4 82/6 . 
40,000 Do. о. 1908 .. .._.. e b с X 4— 4 i= 4 .. 
420,000 Do. do. 4% Deb. Stock Red. | 100 493, 47 | 4 101 —104 101 —101 1034 102 is 
44,486 | Chelsea Electricity Supply, Ord. .. .. .. 6 477 6% 6 54— + i 
176,000: Do. do. % Deb. Stock Red. .. | Stock 6 2 1 106 —108 106 —108 ; °° 
70,596 | City of London Nleo. Lighting, Ord. 40,001—110,505 | 10 5% | 69 6 10#— 111 10$— 118 111 ll * à 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. " 10 6 * 6 9 6 19 — 13 12 — 18 , , 
400,000! Do. 6 Db. Btk., Scrip. (iss. at 116) all pd. oe b ч n 5 y n 5 7 D 123 —1926 123 — 196 Ф 
800,000 Do. 44% 2nd Db. Stk., Prov. Crts., .| 100 4 | «4X | 4% | 100 —103 101 —104 " з +1 
40,000 County of Durham Electrical Power, Ord... .. 9 4% |2870 4% 2}§— 8 3i e ve °° 
40.000 | County of London Plectris Lig Erd. i- 4b 10 T BE" 5 * — . 8 8 Ca 
unty o ndon Electric . 1—40,000 * * = = 4 t 
80:000 Do. 30. J) Pref, 40,001 60000, 10 3 „ [62 | aflame | ансы | om ин _. 
400,000: Do. do. Deb. Btock ое MN 48 4 d4 107 —110 107 —110 Ue 
400,000 Do. do. and Deb. Stock .. | Stock 7 * 101 —104 101 —104 z ee 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. b. 1% 7 4% i 51 — 8 * + 3 
80,000 Do. do. 6% Cum. Pre. 6% | 6 6% — be 635 б 
890,000 Do. do. 4$ % 1st Mort Deb. Stk | 100 hi 917 100 —108. 100 —103 °° . 
10,000 | Folkestone,1#010,000 .. .. .. .. .. б X, X ч, of . e .. 
10,000 Do. 6 % Cum. Pref., 1 to 10,000 ee ее Б oe ee 6 y. 5 — 5 — — ee 
75,000 Do. % 18%. Deb. Stock ..  .. «| 100 44% 99 —102 99 —102 ` e: e 
18,000 | Hove, 1 to 18, C Эш мо ош б 9 * Tj— 84 Ti— 69 + 
10,000 | Do. New (£6 10s. paid) Ое У ТЕ 9% 7 6 . .. = 
87,809 Do. 4% Deb. Воск .. "i ON 5 ..| 100 4 4 4 & 99 —101 99 —101 T - T 
7,800 | Do. 44% Deb. Stock .. .. „ .. 100 4 44% | 99 —101 . - e 
91,000 | Kensington and Knightsbridge Electric Ord. .. 5 12 10 * 92— 91— 10; e. 
Do. do. . 49 Deben. Stk. Stock 4 4% 98 —101 98 —101 oe 
111,000 | London Electric Supply Corporation, Limited, Ord. N 8 4 9 14— i li— 28 I 
,000 Do. do. do. 6 % Pret... 5 6 6 6 € 5 — 6 — b$ xd 5³ 5 T 
814,896 Do. do. 4% 18 Mort. Deb. Stk. Red. Stock 4 4 4% 96 — 99 96 — T 
900,000 | Metropolitan Electric Supply, 1 to 100,000 ..  .. 5 10 10 € — 8&ха — 9 +h 
76,121 Do. Cum. Pref. 1—71,100, £8 pd. | 5 X — 54 51— bł . 
230,000; Do. lst Mort. Deben. Stock... 95 * 109 —118 109 —118 I ve 
250,0001 Do. % Mort. Deben. Stock Ведет. | Stock * 95 — 97 95 — 97 e I . 
950,000 | Midland Electric Corporation, 44 96 1st Mort. Deb. | 100 4496 98 —101 98 —101 oe ` 
15,000 | Newcastle-on-Tyne, 1 to 75,000 „ ass 5 8 8 8 % 7 8 7 8 m oe os 
75,000 ро. $ 5 % Pref., 1 to 75,000 ee ee b b 5 5 * ee s 
10,852 | Notting Hill Electric Lighting „„ 6 1 7% 185 — 14 185— 148 . T e 
,000 Do. do. 4% Ist Mort. Deb. | 100 4 4 4 — 97 — 99 А, . 
18,500 | Oxford, 1 to 96 and 407 to 18,810 WE cet, S b 64 7 7 96 61— 63 61— 6} 63 Gra 2 
60,000 Do. 4 % Deb. Btock ee oe ee ee ee 100 4 4 4 —100 97 — 99 ees -1 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. .. б 144 144 124 pm p 104—-114 oe 
90,000 Do. do. 7 % Pref. 20,081 to 40,080 b 1 1 1 — 7 = 8 * i 
150,000: Do. do. 84 % Deb. Stock Red. ..| 100 84 8j 84 95 — 97 95 — 97 .. ee I 
12,000 | Broithfleld Markets Electric Supply, Ord. .. .. 5 4 4 4 2— 2 2— 2 T oe 
60,000 Do. do. do. 4 P. Deb. Stock | Stock 4 4 4 4 — 173 94 — 78 m ex КЁ 
65,000 | South London Electricity Supply, Ord. .. op b B 49 4% — 8i 3 — 62/6 I T 
108,700 | South Met. Elec. Lt. & Power(Ord.. .. .. 1 24% } Å #4— ve - 
85,868 | (Late Blackheath and Greenwich ] 1 % Pref... — .. 1 1 1 7 li là-— 11d oe . 
145,290 ice u EL Co. 44 96 1st Deb. Stk. 100 a 8 s 108 - ' 105 =” ee . 
r eo e Bu » Ord. e oe ee T A E * "e. 
80,000 Do. Бр 6 0 ee b b b b d- b 92/6 <. ее 
% 1849 15 iB 
b b 4 b 6 


x | ЗЕЕ 


Shares not officially quoted: Mackay Companies, ord., 75—77. Pref. 75—77. ‚ 
+ Unless otherwise stated all shares are fully paid. $ Interim dividends. 
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(Bank rate of discount 33 per cent. June 21st. 1906). 
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METAL MARKET. LIMITATIONS OF THREE-WIRE ENERGY 
— - == MOTOR-METERS. 
Flactuations in August. NES 


By H. G. SOLOMON. 


SPELTER (G.O.B's.) 


| iie 1 2 3 7 8 9 101314151617 2021 2223 24 27 28 293031 iedot rau pie BOD 
29 JT —— 
28 Sees ELO a J 
27 ШЖ da ENG ШЕ ши БЕК ГЕЛ ALTERNATING-CURRENT SYSTEM. 
26 ames . When the three-wire network is fed with single-phase 
26 2222 r alternating current. the results depend not only on the state 
24 ЕЕ of balance of Ње circuits, but also on the power factors of 
the loads. By the power factor is meant the cosine of the 
angle by which the current in an outer conductor lags 
LEAD (ENGLISH) behind or lends in advance of the total three-wire voltage. 
63)“ , NO The meter commonly employed is a single-phase three-wire 
induction meter. In the single-phase two-wire induction 
INNEN Ш meter the rotation of the armature, which is simply a disk, 
— ange | or bell of copper or aluminium, is produced by the inductive 
s = = me action upon it of two alternating magnetic fluxes due to two 
- electro-magnetic systems, of which the one carries the current 
flowing in the circuit, and the other is connected acrors the 


mains. \ 
Similar to the continuous-current type, which can. of 
IRON. course, be used for alternating currents, provided it contain 
no iron in either its armature or field system, the three- wire 
induction meter has only one pressure circuit and two main 
current coils, of which the one is inserted in the one outer 
and the second in the other onter main. For a similar 
reason it also incorrectly registers tbe energy delivered. to 
the three- wire circuit, unless certain conditions be fulfilled. 
Let v, and r, denote the instantaneous values of the 
voltages between the outer mains and the neutral wire, z the 
instantaneous value of the total three-wire pressure, Vy, V, 
and v being the corresponding maximum values; also let 
„ and v, represent the instantancous, and c, and c, the 
maximum values of tlie currents in the two outer mains. 
When the system is in complete balance and the loads con- 
tain neither sclf-induction nor capacity, J.., the currents and 


voltages are all in phase, then— 


„% Ж Ош ы (кау): 
TiN. alo „ = v, sin pé; r, = V, sin jf: r= V 8m pes 
£185 1 2 3 7 8 9101314151617 2021 222324 27 28 203031 = e Ein /: , = , An : 
184 BE na . v, = , = 2 , and (, — С, 2= С (say). 
1 | 5 | ; 
162 7 a 1 Whatever the conditions that prevail, the instantancous 
181 7 E ш value of the power is— 
180 @ H- EID „ = i i ＋ 7½ 57 
179 a E] E also * == г + s 
178 7 ШЕ 09 = г, Е 
177 В wer is 
ino B "E a The mean po 
175 — — E ES 1 f Li na 
174 |. E Ám P= - fer dt + e, n, df. (4) 
ei 5 T Jo 6^7 T % 
173 -+ Sy SE 
xu EET H- z Since the system is balanced and there is no power factor, 
i ily shown that the mean power is 
116 gu HE we it may be easily s po 
169 22 22 = WE ET 
168 M E es 
Ы » 9 >) 
167 EE ES c V2 МЗ у? Vv? 
166 sie . 20 vi 126 Y 
|» «42 2 м2 V 
NE. C 
COPPER (G.M.B's.) i V2 vz’ 
Aua. 1 23 7 8 9 101314 1516 17 20 21 22 23 24 27 28 293031 1 22 
ae where T= , = , п being the frequency. It is obvious 
88 that in this case the meter will read correctly, however its 
87 pressure circuit may be energised. 
86 ET When the system is unbalanced and the pressures are not 
85 B equal to one another, but the loads are purely non-inductive 
84 5 and have no capacity, then the results already established for 
2: a direct-current three-wire system hold, and the meter will 
81 read incorrectly whether its pressure circuit be energised by 
а current proportional to the total three-wire voltage, or the 


pressure used be that between an outer conductor and the 


894 
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neutral main. The proof follows in the same manner as for 
a direct-current system, as the equations in this case hold 
not only for instantaneous, but also for effective values, 
there being neither self-induction nor capacity in eitber of 
the branches. This latter condition is highly important, as 
it will be seen from what follows that a very small amount 
of self-induction considerably modifies the results; more- 
over, it is one which is very rarely fulfilled in actual 
practice. 

When a phase displacement exists between the pressure 
and the currents in the two branches, whether the two sides 
be equally or unequally loaded, the pressures of these two 
sides will not be in phase with one another. 

Referring to fig. 1,0 А represents the maximum value v 
of the total three-wire pressure, о в and о c representing the 


Fic. 1. 


maximum values v, and v, respectively of the voltages 
between M, and the neutral conductor Mo, and Ma and My. 
Moreover, v, lags behind v by some angle A 0 в = a, and v, 
is in advance of v by some angle A о с = fJ. Also the current 
in the outer main м, lags by some angle ¢, behind the total 
three-wire pressure, and e, denotes the angle of lag behind 
v of the current in the second outer conductor Ma. Then 
quite generally the following relations hold :— 


' = V sin pi, 
ri = Vi sin (p/ а), r4 = Va sin (pl Б), 
ry = Cj sin (pl фу), с, = Cy sin (pl — фз). 
Also PEM + lle 
and mor + ly | 


When the system is balanced, in which case the power 
factor is the same for each side, and the pressures between 
the outers and the neutral conductor (./., maximum or 
R. M. S. values) are equal to one another, the three-wire 
meter will only read correctly when its pressure circuit is 
energised by the total three-wire voltage. If, on the other 
hand, the pressure circuit of the meter be not connected 
direct across the two outer mains, but between either outer 
and the neutral main, then, with the same conditions still 
obtaining, the meter will read high or low according as the 
pressure used lags behind or leads in advance of the total 
three-wire voltage. 

Case 1.— The pressure circuit of the meter is energised by 
à current proportional to the total three-wire voltage. 

As the system is balanced, and the pressures, a8 measured 
by a voltmeter, are equal to one another, but the current is 
out of phase with the total voltage, then 


ф, = 6, = ф (say): а = В. 
Also V 
"VoU = ү sin ph ei = v sin (pl — a), 
n, = , sin (pl + a). r, = ry = C sin (% — 9). 


The instantaneous value of the driving torque on the 
armature of the meter is proportional to 


2 7 (% n). 


The mean value of the driving torque can in this case be 
shown to be proportional to 


у C 
9 у? 


The energy given by the meter, assuming no errors, is 


. 
n “Y E eo 6 f. 
t 42 72 


COS 9. 


The instantaneous value of the power absorbed is 
p = сү? + е, 08 
= 0.7, 
since ry = , and py + 7, = . 


The mean power is 


1 Р v c 
T RU Е 72 2989. 


and the true energy is the same as that given by the meter, 
во that in this case it reads correctly. 

Case 2.—The pressure circuit of the meter is energised 
by a current proportional to the pressure between the main 


P = 


2 
As in Case 1 the same conditions obtain as regards the 
currents and voltages, but the instantaneous value of the 
driving torque is proportional to 


05 (1 + е). 


TE e v ; 
x, and the neutral wire (J. e., by 4 ; also v, /vgs behind v. 
^ 


This reduces to | 
2 vi sin (pf — a). C sin (% — 9), 


and the mean value is 


The meter reading will thus be 


l 
у, 
D a AUS gu (% — a) dt. 


The instantaneous value of the true power absorbed is 
р = sin (pf Ф). iv; Sin (pt — a) + v, sin (pé + a)}. 
- The mean power is 

Р = | (cos ф— а + созф + а). 

2 92 

The true energy is the integral of this expression for the 
power between the times /, and /,. 

It becomes 


V C 
* b 1. 
/ % TEEY 


ip МО ТАВ 

The meter, it will be seen, will read high although the 
circuits are balanced. 

If 9 = а = 30°, then the meter reads 333 per cent. 
high, and it will read 100 per cent. high when ф = a 
= 45°. | 

If the meter be energised by a current proportional to the 
voltage between the outer main M, and the neutral con- 


sin . sin a rf. (5) 


Y | | 
ductor, 7.е., by 7 z , (Va leads in advance of v), then it can 


be shown in the same way that the meter reads low. In 
this case if ¢ = а = 30°, the meter reads 332 per cent. low, 
and when ф = а = 42° the meter stops, whereas the energy 
absorbed is 

эң C 


Am J? dl. 


When the system is unbalanced and the power factors of 
the two branches are unequal, the meter will read incorrectly 
whether its pressure circuit be connected across the two 
outer conductors or across either outer and the neutral main. 
The equations become, however, more complicated, and no 
general results of any value can be deduced from them. 
The results which have just been established for Case 2 
are for a lagyiny current: they are reversed for a leading 
current. This can be easily verified by substituting — ф for 
+ gintheequations. In other words, with a leading current, 
the meter will read low or high according as the voltage 
used to energise its pressure circuit lags behind or leads in 
advance of the total three-wire voltage. 
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The energy supplied to a single-phase alternating-current 
three-wire system may be correctly measured, whatever the 
conditions that prevail, hy means of an ordinary three-phase 
three-wire induction meter, which is simply a combination 
of two independent induction motor-meter elements, such as 
the Westinghouse or Thomson polyphase type. It is 
important to bear in mind that a three-phase four-wire 
meter is totally unsuitable for this purpose; further, the 
ordinary three-wire single-phase induction meter is equally 
unsuitable for a polyphase system. 


EnrRaTA.—T wo printers’ errors found their way into the 
first instalment of this article, in the second column on 
p. 327. At the end of line 23, v? should be vi, and at the 
end of line 43, the word ' unequal " should come before the 
comma. These errors occurred after the final proofs had 
been passed for the press. | 


REVIEWS. 


Telegraphy. By T. E. HERBERT. London: Whittaker and 
Co. Price 68. 6d. net. 


The need for a thoroughly up-to-date work on practical 
telegraphy, in view of the considerable changes in method 
and additional appliances brought into the service of the art 
in this (and other) countries during the last 10 years or so, 
is the author's pretext for bringing out this volume. Anyone 
who has been closely associated with the advances and changes 
referred to will corroborate the view that a reliable practical 
work of the kind should be extremely serviceable to all who 
are connected with telegraphy in this country. In the volume 
before us there is ample evidence of a very real and con- 
scientions attempt to meet this want. The author is a 
practical engineer in the service of the Post Office and should 
therefore be in a position to furnish sound information. The 
ground covered ranges from elementary principles to complete 
descriptions of systems, including the new methods of switch- 
ing telegraph wires through from the station whence a 
message originates, direct to that for which it is addressed 
methods which are now in operation in the London district. — 
and further extensions of which are in course of preparation. 

The saving of time and labour involved in retransmission 
of messages from point to point is the main consideration 
which has led to the borrowing of this idea from tele- 
phone practice. Its application to telegraphy with its varied 
systems and kinds of apparatus used, and with the varying 
working voltages required, is not, however, the simple tran- 
sition that the uninitiated might imagine. True, many of 
the processes of operation bear a strong similarity to common 
battery telephone switching systems, but in order to convert 
the method to telegraphic requirements, many of the details 
have had to be so profoundly modified as to disguise them 
almost completely from their original prototype. In this 
book the system is fully described and illustrated. 

The work is confined to the systems of telegraphy used 
in and by the British Post Office, and does not, therefore, 
touch methods of submarine telegraphy over long cables. 
Nor is the subject of wireless telegraphy touched upon, and 
in this the author shows a wise discretion, as there is already 
an extensive literature on the subject, though its treatment 
by practical telegraph engineers is, perhaps, most con- 
spicuous by its absence. 

So far as the theoretical parts of the book are concerned, 
they are throughout of an elementary nature designed for 
the non-mathematical student, and the whole is put together 
generally in a terse and lucid manner. There are, however, 
one or two points in this connection which call for a little 
criticism. In the first place, the author follows the old 
practice of giving electrostatics a back seat. After a few 
introductory phrases the question of flow of current with full 
descriptions of primary batteries succeeded by discourses on 
cireuits and conductors, and so on, is opened out, and we 
hear no more of the electric field and electric charges except 
where it cannot be avoided. In this respect it appears that 
-the work could be made to better fill the bill for the City 
and Guilds examinations, for which it professes to be care- 


fully adapted. In these days it is generally admitted that 
eleetrostatics form an increasingly essential part of the 
education of a telegraph or telephone engineer, as, indeed, 
it should do of all electrical engineers, for without the aid 
of this knowledge insight into many of the laws of electric 
currents and mutual effects between circuits is necessarily 
narrow and limited. 

Another point. The anthor has been at particular pains 
to point out that the self-induction of an iron-cored coil, 
such as the windings of a relay, varies with the strength 
of current used, and he insists that such variation is in the 
direction of diminishing the self-induction when this current 
i8 increased. In telegraphy, where the saturation point of 
the iron is mostly or always very remote from the working 
value, exactly the opposite is the case. The self-induction 
mcreases very markedly with an increase of current, owing 
to the increased permeability of the iron in the higher parts 
of its working range. This is an error which should be 
deleted in a revision of the book. 

A minor fault occurs on page 24, where the porous pot 
and agglomerate Leclanché cell illustrations have become 
transposed, accidentally no doubt. 

Incidentally there crops up a question of etymology in 
connection with the plural of the unit of self-induction. 
The author adheres to the spelling“ Henries.“ In view, 
however, of the derivation of the word from a proper name 
the more usual spelling ** Henrys " has most supporters, and 
it would perhaps be well if this way were commonly 
adopted. 

There appears to be little else in the work that calls for 
comment. It is in the main a well-arranged and practical 
exposition of the subject, and should prove a useful invest- 
ment to those who are interested in the practical applica- 
tions of telegraphy, as well as to the student. 


Wireless Telegraphy. By Gustav ErcgonN, Ph.D. 
London: Charles Griffin and Co. Price 8s. 6d. net. 


This is not a comprehensive work on wireless telegraphy. 
I is, in fact, almost the antithesis of a compendium on the 
subject. It is rather framed to show the way in which the 
Subject has been tackled in Germany, the practical results 
obtained, and last, but not least, to extol tlie work of certain 
German savants, in particular that of Prof. Ferdinand 
Braun. However, as a work affording much-desired 
information on the practical limitations of the art from the 
point of view of an engineer who has been actually engaged 
therein, one-sided though it may be, it is extremely weleome, 
in contrast to the far too numerous pettifogeing and mis- 
leading treatises which have flooded the market from the 
pens of scribblers. 

As might be expected from the keenness of the rivalry 
which has taken place between companies and nations 
whilst the subject has gradually been unfolded, a great deal 
of highly-controversial matter is introduced, especially as 
regards questions of history and priority. On these matters 
pages might be written by way of criticism alone if 
the grounds of such criticism were to be fully explained. 
It will, however, suffice for this review if one or two of the 
more salient points are dealt with. 

In the first place, it should, perhaps, be explained that the 
work bears the impress of having been translated from the 
German, as revealed by sundry somewhat obscure passages. 
This, however, is almost inevitable where an abstruse 
technical subject is concerned. | 

The author appears to be carried away by an over- 
whelming desire to do honour to Prof. Braun, and some of 


‘the claims made on his behalf cannot, it is thought, be sub- 


stantiated. Thus he attributes entirely to Prof. Braun the 
principle of exciting oscillations in the antenna by the inter- 
mediary of a closed oscillating circuit. There is no doubt 
whatever that this principle was recognised, in this country 
at least, before any publication of Braun's methcds had 
taken place. It was used in Post Office experiments at 
Dover in 1897 in connection both with transmitter and 
receiver, and was independently developed by Marconi quite 
early in the history of the subject. Indeed, it is to Marconi, 
undoubtedly, that the credit of its proper development must 
be attributed, for it was not rendered clear in Braun's first 
English patents, nor apparently in any other publica- 
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tion at that time, that the tuning of the 
antenna and oscillation circuit to the same period 
(or approximately the same period) was necessary to 
secure consistent and good results. It is one thing to 
have a glimmering that this ought to be the case, but quite 
another to realise its full practical significance, and Marconi 
certainly showed that he did realise it. We hold no brief for 
Marconi, but feel that, in all fairness, this ought to be plainly 
stated. Marconi went further, even at this early stage. He 
made use of the principle of weak coupling in order to secure 
enhanced tuning, and by its means was able first to demon- 
strate the possibility of diplex transmission and reception. 
Here again, however, to be quite fair, it is not clear that 
Marconi recognised weak coupling asa principle. Не rather 
arrived at the result from rule of thumb, without apparently 
realising its general applicability. Max Wien was undoubtedly 
the first to demonstrate the general principles of coupling in 
his now well-known essays. There are a number of contro- 
versial points of this kind in the work before us, in which the 
author betrays too much anxiety for his German savants or 
too little knowledge of the work done in this country. 

It is, bowever, in the practical results obtained and briefly 
summarised in the book that the principal interest is centred. 
In this connection, the question of the degree to which tuning 
can be practically and usefully availed of; with due regard to 
efficiency, has perhaps the greatest interest. It is, of course, 
as explained by the author, on the degree of conpling that 
the sharpness of tuning depends, and the sharpness that can 
be obtained in this way is surprising. Within a range of 
wave-lengths comprised between 100 and 500 metres it is 
theoretically possible, according to the author, separately to 
discriminate simultaneous messages from 322 senders with- 
out mutual interference. With a 5 per cent. dissonance 33 
senders could be used, but the range of signalling is, in both 
cases, seriously crippled by the weakencd coupling. With 
a 10 to І distance ratio and waves differing in length by 
10 per cent., it appears necessary in German practice to 
weaken the coupling so that the maximum range of 300 
miles is reduced to 125 miles in order to secure freedom 
from interference. The former are, of course, fancy figures 
in which a very great deal is sacrificed in the way of range 
in order to secure а sharpness of tuning which is not war- 
ranted by any circumstances which hold in practical work. 
But the author goes on to assure us that appreciable tuning 


can only be obtained at the sacrifice of range in any case. - 


If this fairly represents present-day German practice, it is 
safe to say that we can do better in England. А consider- 
able degree of tuning, and therefore of immunity from 
interference can, in English practice, be obtained without 
sacrificing «nyl^ing in the range. The reason is possibly 
not far to seek, and it appears to lie mostly in the method 
of connections used in the German receiver, which must entail 
considerable damping. 

The use of an earth connection is, according to the author, 
almost entirely discarded in German practice, а capacity 
being used by preference. The curious argument deduced 
from this is that the earth cannot play any important part 
in conducting the waves. It is strange that so many engi- 
neers should find it difficult to imagine that the waves can 
be guided by the conducting surface of the earth, in view of 
the fact that it can readily be shown that they are guided 
by wires or any other form of conductor. Why make an 
exception of the carth? There is certainly nothing more 
strange in the idea of these waves progressing over the 
surface of the earth than in the guiding of telephone 
impulses along a circuit or of telegraph signals along a 
submarine cable. | | 

The form of: electrolytic detector known in Germany as 


the Schloemilch detector comes in for a fair share of atten- ` 


tion. Unfortunately, the author gives no indication of its 
relative sensitiveness. It would be extremely interesting to 
know the practical results obtained with this detector, as 
such prodigious claims have been made for it bv our 
American friends that some verification appears desirable. 

'l'o the casual reader of this work it would appear that 
the acme of perfection has been arrived at in German 
practice, and. the author indeed appears to be of opinion 
that only some far-reaching discovery such as the generation 
of continuous traims of waves can possibly improve the 
standard obtained. 


ELECTRICAL LEGISLATION OF THE PAST 
SESSION. 


[By OUR PARLIAMENTARY CORRESPONDENT. | 


Ков the second year in succession the chief, and it may 
almost be said the only, scene of interest at the Houses of 
Parliament has been the Grand Committee Room over West- 
minster Hall, where the fight for supplying London with 
electric power has been keenly waged between the London 
County Council and the promoters of the Administrative 
County of London Electricity Supply Bill. Even here, how- 
ever, the interest has not been so great as was foreshadowed 
at the close of last session, when the Administrative Co. 
came successfully through the ordeal of two committees only 
to find that all their energy and money were thrown away by 
the rising of the Попѕе. Най the late Government remained 
in power there is not the slightest doubt but that the pro- 
moters would have reaped their reward, but the result of the 
general election in January absolutely changed the condition 
of affairs. A Government which contained over 30 London 
County Councillors amongst its supporters, could not afford 
to do justice to a private syndicate, and the chief interest 
lay in seeing how far the Council's Bill, which had been con- 
demned by its own Finance Committee as financially unsound, 
would be carried. It will be fresh in the minds of readers 
of the ELEcTRICAL REVIEW that even the present Govern- 
ment could not quite swallow the Bill, but the Committee 
recommended that the London County Council should be the 
authority for supplying London, and accordingly hung up 
the matter so that the County Council may bring forward 
another scheme next year. The result is that the 
benefit of a cheap supply of electricity to the industrial 
community of London is delayed for yet another year, 
and a few thousand pounds more of the ratepayers' 
money is wasted. The Administrative County of 
London Bill which, in the words of the Committee, 
„appeared to be conceived on scientific lines, and calculated 
to afford a cheap supply of electrical energy at private risk.“ 
is hung up, and at first sight it would appear that the pro- 
moters might just as well drop the matter. There is, how- 
ever, one ray of hope for them. Next March London will 
be called upon to elect à new Council, and as many of the 
most ardent spirits of the present Progressive Party are now 
at Westminster, and will probably not seek re-election, and 
as the ratepayers have had one or two glaring illustrations of 
the results of municipal trading by the Council, they may 
for once shake off their apathy and return men to Spring 
Gardens who will have nothing to do with speculative schemes 
of such a character. 

Although the London County Council and the Admini- 
strative County schemes were the only two which came 
before the Special Committee, when Parliament assembled 
there were no fewer than 12 Bills dealing with the electric 
supply of London. Of these the Bills promoted by the 
Charing Cross, West End and City Electricity Supply Co., 
the City of London Electric Lighting Co. the London 
Electric Supply Corporation, the South Metropolitan 
Electric Light and Power Co., and the West London 
Electric Undertakers’ Association, were all withdrawn, 
arrangements having apparently been made with the Admini- 
strative Supply Bill promoters which safeguarded the 
interests of the supplying electrical companies of London. 
The Metropolitan Electric Supply Co., who sought to extend 
their Act for the supply in bulk to other districts in the 
neighbourhood of London got their Bill through nearly all 
the stages in the House of Lords, but owing to the House 
rising, it is held over till October next. Two municipal 
bodies got extensions of their powers, viz., St. Pancras, for 
the extension of their generating station, and Hackney for 
power to supply neighbouring municipal bodies with elec- 
tricity in bulk. Stepney Borough Council, which had a Bill 
somewhat similar to that of the Hackney Borough Council, 
withdrew it. One other Bill affecting London, which, when 
first promoted, was looked upon as having a good chance of 


success was that known as the St. Neots scheme for supply- 


ing railway companies chiefly with electric power. The Bill, 


electric lighting orders, &c. 
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however, was rejected in the House of Commons on 
second reading, and did not come before the Committee 
at all. 

Eight other electric power Bills from different parts of 
the country were promoted, but the interest in them was 
practically nil. At one time, judging from the number of 
petitions, it looked as if there would be a stiff fight over the 
Lancashire Bill, for all the local authorities were up in arms 
over the suggested power, which would allow the company 
to appeal to the Board of Trade if an urban district 
council refused to allow them to come in and light the 
district. However, as the result of a conference, the local 
authorities retained their veto, and the company modified 
the objectionable clause, and accordingly the Dill went 
through practically unopposed. Another power Bill which 
looked like being well argued was that promoted by the Kent 
Collieries Co., but very early in the session the promoters 
withdrew. The Derbyshire and Nottinghamshire Electric 
Power Co. were allowed to take over the Newark Light 
Railway, and to raise half a million additional capital, while 
the South Wales Co. got power to raise £1,000,000 capital 
to carry out the obligations of the Carmarthenshire Co., 
which last year they were allowed to take over. The County 
of Durham Electric Power Co. had a number of provisions 
for the advaucement of their interests in their Bill, which 
went through without opposition. The Kent Electric 
Power Co, also had a Bill for the transfer of powers, &c., 
which was carried with little trouble. TWO new schemes 
were promoted and carried; they were the Shropshire, 


Worcestershire and Staffordshire Electric Power, which in- 


corporates a company with a capital of £600,000, and the 
Cumberland Electricity and Power Gas Co., which will have a 
capital of £450,000. The Committee laid a condition on 
the first-named company that the powers were not to be 
acted upon unless half the capital was subscribed. 

Few electric lighting schemes were before Parliament. 
The Twickenham and Teddington Co. got through their 
Bill which enables them to supply one parish from a gene- 
rating station in another. This was necessary owing to a 
difficulty which arose last year in the supply of a parish in 
Surrey in the same way. ‘be Folkestone and District 
Supply Co. had no difficulty in carrying a Bill to allow of 
agreements being entered into with the Sandgate Urban Dis- 
trict Council, and the Newcastle-upon-T'yne Electric Supply 
Co. got through their proposals for taking over certain 
The Ascot and District, the 
Brixham, and the Crediton Gas Companies obtained their 
Bills for supplying their districts with electric light; and 
the Dowlais Gas Co. got a clause to enable them to apply 
for an Electric Lighting Order. 

Prominent amongst the Tramway Bills was that of the 
London County Council, who again achieved a triumph by 
successfully carrying their scheme for tramways over the 
bridges and along the Thames Embankment. In this they 
were assisted materially by the City Corporation, who pro- 
moted a Bill for the widening of Blackfriars Bridge and for 
the construction of the tramway over the bridge, which will 
be leased to the County Council. The London Southern 
Tramways Co. again came forward with proposals to electrify 
their lines, but the Bill was withdrawn, and the undertaking 
is being acquired by the County Council. Other London 
Tramway Bills were those of the North Metropolitan Tram- 
way Co., which simply cleared up the affairs of the company, 
whose undertaking has been absorbed by the County 
Council ; and of the London United Tramway Co., who 
simply asked for further powers to enable them to coinplete 


authorised lines. The Middlesex County Council were 


before Parliament with a Bill for the construction of tram- 
ways in the Cricklewood and Paddington districts, but here 
again the London County Council intervened with the 
result that à compromise was arrived at, and the Middlesex 
Bill was thrown out. An outer London scheme was that of 
the Empire Electric Light and Power Co. to construct tram- 
ways at Romford at a cost of £90,000, but this was with- 
drawn. In regard to provincial schemes, there were two 
Richmonds in the field for the provision of a tramway service 
for Folkestone, Sandgate and Hythe. One which was for the 
formation of a new company, was dropped, and the Bill of 
the Folkestone, Sandgate and Hythe Electric Co., who esti- 
mate that they will spend £93,000 on the scheme, was 


approved of. After several attempts to get a tramway вег- 
vice for Macclesfield and district, a scheme for the formation 
of a company with a capital of £135,000 to construct a 
system was carried. The Notts and Derbyshire Tramways 
Co. were successful with a small Bill for increasing their 
powers in various respects, and the Preston, Chorley and 
Horwich Tramway Co. got powers to sell certain of their 
tramways to the Wigan Corporation. The Bill of the 
Oldham and Saddleworth Tramway Co. to abandon the 
undertaking was carried, as was that of the Sonthport and 
Lytham Co. for an extension of time and works, and that of 
the South Lancashire Tramways Со. for authority to enable 
local authorities to lease lines to the company. The Bill of 
the West Cumberland Electric Tramways Co. was dropped, 
but an important new scheme, which was agreed to, was for 
the construction of tramways in the West R riding and York- 
shire by a company formed with a capital of €120,000. 

Of tramway measures promoted by local authorities that 
by the Oxford Corporation looked like leading to а struggle, 
but it was dropped very early in the session. An important 
Bill was that of the Edinburgh Corporation who are seeking 
to electrify their system throughout, and the result of the 
Committee’s decision was such as to greatly assist the Cor- 
poration in this direction. Bury Corporation will, as the 
result of their Bill, be able to extend their system at a cost 
of about £60,000, and the Haslingden Corporation propose 
under the Act they Rave carried, to expend about £100,000 
on tramways. Huddersfield Corporation vot a few additional 
powers for tramways under their omnibus Bill, and the 
Kingston-on-Hull Corporation in their Act will be allowed 
to spend about C75, 000 on tramways. Manchester Corpora- 
tion are authorised to raise £30,000 for tramway purposes, 
and the Wallasey Corporation about £40,000. 

With respect to railway schemes, by far the most 
important was that of the London Outer Circle Railway, 
which proposed the construction of a railway to run from a 
junction with the South-Western Railway round the west, 
north, and east, to join with the London and Tilbury lail- 
way. Powers were asked to electrify the line, but, after a 
long hearing, Sir Geo. Doughty's Committee rejected. the 
Bill with some amount of regret. The Nortli-East London 
Railway Co. got powers to raise additional capital: the 
Baker Street and Waterloo Railway power to deviate the 
railway at Paddington ; the Watford and Edgware Rail- 
way, an extension of time for the completion of work, and 
for the transference of the undertaking of the Edgware and 
Hampstead Railway to the company: and the North-West 
London Railway to raise £1,000,000 additional capital, «е. 
The Metropolitan District Railway Co. obtained various 
powers, including the raising of additional capital, and the 
Metropolitan Huila were authorised to improve Baker 
Street station, Хе. A rather unusual course was pursued by 
the promoters of the Hammersmith, City and North- East 
London Railway, who moved Parliament, to allow the Dill 
to be suspended till next session, and this was agreed to. Of 
provincial schemes the Mersey Railway Со. failed to obtain 
power to run motor-omnibuses, but the North and South 
Shields Electric Railway Co. got enlarged powers with regard 
to the acquisition of land. ‘There were two competing schemes 
for electric railways in Cork, and the result was that the 
Cork Link Railways Bill was rejected, and the proposal to 
form a company with a capital of £150,000 to construct 
railways was approved. 

Of what may be called miscellaneous Bills, three only 
were of electrical interest, and two of these died natural 
deaths. One was the fantastic scheme for the construction 


of a motor way from London to Brighton, and the other the 


Bill of the Metropolitan Pneumatic. Dispatch Co., which, 
rejected last year, never got beyond the formal stages in the 
past session. The third Bill was the General Powers Bill 
of the London County. Council, which contained the twice- 
rejected clause for allowing local authorities to provide elec- 
trical fittings, and this year the clause went through. 

[t will be seen that the past session has been one some- 
what barren in results for those interested in the electrical 
industry, but the outstanding feature has been the triumph of 
the London County Council all along the line, for, in addition 
to the matters touched upon, the Council were successful in 
carrying several other Bills, including that for the erection 
of a new County Hall. 
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THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


VIII.. GUATEMALA AND Costa Rica.* 


(a) Guatemala.—The Republic of Guatemala, situated in Central 
America, covers an area of 48,290 sq. miles and has а population of 
about 1,750,000. Of the Central American States, other than 
Mexico, it is quite the most important, and at present offers the 
greatest advantages for the extension of trade, and the develop- 
ment of industrial conditions. 

In 1904, the latest year for which details are available, the 
imports were higher than in any of the previous seven years, being 
valued at £1,008,228, as against £594,327 in 1903; the exports were 
about normal, amounting to £1,510,373, as against £1,343,797 in 
1903. The United States, with 37 per cent. of the total imports, 
holds the greatest share of the trade, the United Kingdom follow- 
ing with 23 per cent., and Germany with 20 per cent.; deducting 
maize and flour from the total imports, it will be seen that the 
United Kingdom, then holds first place. At first sight this would 
appear to be very satisfactory, and to prove that the United 
Kingdom had regained her general trade in this part of the world ; 
but on analysis of the returns, it is found that her commanding 
position is due almost solely to ber exports of cotton goods, and 
some classes of woollens. The United Kingdom is also first in 
supplying coffee machinery, galvanised iron sheets, and tin plates, 
and holds her own in sacks, but in iron and steel manufactures, elec- 
trical apparatus, glassware, china and earthenware, belting, tools, 
&c., her share is insignificant; in electrical apparatus and 
machinery, the United States and Germany divide the trade, and 
as no British are locally interested in the various electrical com- 
panies, the United Kingdom has but a poor chance, uniess repre- 
sented by agents on the spot. There isonly one British importing 
house in Guatemala, and that house deals only in cotton and 
woollen goods; firms importing mschinery, tools, &c., are German, 
Belgian, French or American; a British house for these goods is 
not to be found. "The British Consul in Guatemala recently stated 
that he considered the principal cause of our failure to obtain 
markets for our goods to be the want of established British 
houses to take up agencies; such persons as are agents 
for British firms have no showrooms, and one rarely 
sees an advertisement. 
hand, is making considerable impression in Guatemala, but it 
must be allowed that conditions greatly favour United States 
manufactures. During recent years they have been doing effective 
work in the Republic, and have taken good advantage of the 
favourable conditions. Several commercial travellers have been 
scnt to study the conditions and to take sample orders. It is 
stated that if the market is properly worked and sufficiently long 
credits given, practically none but American goods need be found 
in the Republic. The market is worth considering, for it is antici- 
pated that the next few years will sec great developments in the 
country. The natural resources are very great, and the tendency 
seems to be to take advantage of them ; the opening up of the new 
railway to the Atlantic Coast is expected to have a wonderful 
effect on the country. Considerable development has been, and із 
being, made in the utilisation of electricity for lighting, traction 
and power purposes. It was recently decided to electrify the 
tramway lines of the city of Guatemala, and a concession has been 
given to the tramway company for the carrying out of the work, 
the necessary power to be obtained from the River Las Vacas. 
There should also be considerable opening for the application of 
electricity for mining purposes; the mineral deposits of the 
Republic cover a wide area, and are very rich, and with the quiet 
that has reigned for the last six or seven years much more interest 
is being taken in mining properties than has been the case for 
many years. Deposits of copper are said to be very plentiful. The 
mining laws are very liberal, and the interests of the miners are 
well protected. The telegraph lines of the country have recently 
been radically reformed, and new lines constructed to the extent of 
about 1,000 kilometres, for which 28 new offices have been opened. 
The electric lighting of the city of Guatemala is in the hands of the 
Empresa Electrica de Guatemala, which established its works in 
1896, with four turbine-driven Siemens & Halske generators of 
1,750 Kw. aggregate. 

The following is the Customs treatment of electrical materials, 
&c., in Guatemala:—Electric machinery and batteries not charged, 
destined to the public service, free; electrical apparatus, excepting 
chemical products employed in such apparatus and enumerated in 
the tariff, 2 cents per kilog. gross ; locomotives, carriages, tools and 
materials for railways, 2 cents per kilog. gross; galvanic batteries 
and their extr parts, free; wire of iron, galvanised ог of copper 
insulated for the transmission of electricity, free ; globes, glass for 
incandescent electric lights, free; machinery, including steam 
machinery for agricultural and mining purposes and detached parts, 
free; materials for electric lighting, free; machines or motors, 
steam or wind, 2 cents per kilog. gross. The Customs regulations 


* The previous articles of this series have been published as 
follows:— 


I. Argentine Republic, ELEC. Rev., March 9th, p. 411. 
II. Brazil, ELEC. Rev., March 23rd, p. 493. 
III. Chile, Exec, Rev., March 30th, p. 531. 
IV. Peru, Егес. Rev., April 13th, p. 619. 
V. Paraguay and Uruguay. ELEO. Rev., April 27th, р. 699. 
VI. Bolivia and Colombia, Erec. Rev., June 8th, p. 939. 
VII. Mexico, ELEC. REv., August 17th, p. 276. 


American enterprise on the other. 


provide that 30 per cent. of the duties shall be payable in American 
gold coin. In most cases duties are levied on the gross weight, so 
that it is necessary that packages should be as light as possible, 
but at the same time it is essential that the packing should be 
secure, as there has recently been much complaint about goods 
having been stolen from boxes in transit. 

The following are some of the firms in Guatemala interested in 
the importation of electrical goods :— : 

Guatemala: Empresa. Electrica de Guatemala, Rodenas y Cia., 
J. Vassaux y Hijos, Van de Putte & Co., S. C. McNider. 

Quezaltenango : Н. Н. Morehouse, Juan Aparicio e Hijos. 

San Marcus: J. Ignacio Lopez, Sabozano, J. M. 

Huchuetenongo: Monzon y Cia, 

uban: W. А. Dusseldorf. 

San Jose: Central and South American Telegraph Со. 

The question of credit is very important, at present from four to 
віх months is in many cases granted by European houses, whereas 
United States manufacturers require cash. It is stated that im- 
mediately American houses attend to the question of credite they 
will, owing to the popularity of their goods, secure a great part of 
the trade which is at present in the hands of European houses. 

The British Consul at Guatemala in a recent report on the trade 
of the country, wrote as follows: The outlook for the future is, 
on the whole, more favourable than it has been for many years. 
Peace has beeu preserved, though not without difficulty, and with 
increased prosperity, the number of malcontents tends to decrease. 
The completion of the Guatemala Railway (northern) will shorten 
the distance from Europe and the United States, and will promote 
trade. Already German and British steamers are calling at Puerto 
Barrios, in addition to those of the United FruitCo. The breaking 
up of the monopoly hitherto enjoyed by the Panama Railroad Co., 
in combination with American steamship and railway companies, 
will also bring healthy competition into the trade vid the Isthmus, 
and rates will be reduced all round. With continued peace, and 
with it the prospect of increased labour facilities, so that the agri- 
cultural and mineral wealth to be won from the soil may attain to 
its fullest development, there is a fair cnance of brighter days 
dawning for Guatemala.” 

(0) Costa el. Costs Rica, perhaps the healthiest and most 
beautiful of the Central American States, covers an area of 
54,000 sq. kilometres, and has an estimated population of about 
322,600 inhabitants. The most important town and the greatest 
centre of population is San Jose, which is lighted by electricity, 
and has a service of electric tramways. The country is very rich in 
natural products, but is greatly in need of foreign capital and 
immigration for the development of its resources. Unlike other 
Central and South American States, Costa Rica has been free from 
revolution or disturbance for nearly half a century, so that invest- 
ment of capital has been, and is, attended with less risk than in the. 
other neighbouring Republics. The trade of the country has con- 
siderably increased in recent years, so that in 1004 the imports 
amounted to £1,228,601, an increase of 22 per cent. as compared 
with the figures for 1903; the exports for 1904 showed n 
decrease. More than half the total import trade is now 
in the hands of United States merchants and manufacturers ; 
a great part of this trade has been taken from the United King- 
dom. The imports from the latter country, which in 1900 
amounted to 273 per cent. of the total, have gradually and con- 
sistently decreased, until in 1904 they amounted to only 19:3 per 
cent. The import trade of Germany in the same period has 
decreased from 13:6 per cent. to 12:5 per cent.; the imports from 
France and Italy, although small, have slightly increased. The 


predominance of United States trade is, of course, due -in part to 


her proximity to the market and good steamship communications, 
but there is no doubt that it is also due to that interest and per- 
sistency which characterises the efforts of American manufacturers 
in all the Latin American States. It is stated that the import 
trade of Costa Rica with the United States is destined to increase 
largely in the next few years, and particularly after the opening of 
the Panama Canal, which will greatly facilitate trade with this 
Republic. Details as to the imports of particular classes of goods 
into Costa Rica are not available since 1903. In that year the 
imports of railway material amounted to 1,584,410 fr., of which 
1,026,810 fr. were from the United States ; the imports of material 
for the electrical industry amounted to 192,530 fr, of which 
183,860 fr. were from the United States; mining materials were 
imported to a value of 250,795 fr.; and machines to a value of 
559,095 fr. The total imports of metals and manufactures thereof 
amounted to about £200,000. 'The chief exports are coffee and 
bananas, the latter trade being in the hands of the United Fruit 
Co., a large American company running its own vessels to and from 
Limon. 

The use of electricity in Costa Rica has considerably developed 
in recent years. As has already been stated, San Jose, the chief 
town, is lighted by electricity, and has an electric tramway service. 
The other large towns of the Republic have also introduced 
electric light, and the telephone is in general use in the country. 
Other than San Jose, the chief towns are Limon and Punta Arenas, 
which are also the ports of the country. Coal is very scarce, but 
there is a considerable supply of water-power available for the 
production of electric energy. The Republic is rich in minerals 
which, owing to lack of capital, have not yet been fully exploited, 
the country at present being chiefly dependent on agriculture. The 
Government hope, however, by means of protection, to cstablish 
certain flourishing industries of an elementary character, although 
the dearness and scarcity of labour is a considerable obstacle to this 
enterprise. The country is served with railways by the Costa Rica 
Railway Co. and the Northern Railway Co., which have recently 
been amalgamated to form one American concern, a further proof 
that United States capitalists are determined to obtain a substantial 
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footing in the Republic. Every encouragement is given to. 
foreigners to immigrate and to invest capital in the country: 
valuable concessions are granted by the Goverment on very liberal 
terms, and the rights of foreigners are well protected by the State. 

The following is the Customs treatment of various goods in Costa 
Rica:—Gas and petroleum engines, free; machines for the treat- 
ment of coffee and rice, and for the manufacture of sugar, free; 
machines for manufacturing textiles, free; lamp globes, shades, &., 
11 cents per kilog.; machinery of all kinds for industrial purposes, 
not elsewhere specified, 2 cents per kilog.; lamps, &c., 22 cents 
per kilog.; metal fans, 1:09 colons per kilog.; lighting apparatus, 
22 cents per kilog.; tramways aud accessories, free; wire, 7 cents 
per kilog.; wire cables, 2 cents per kilog.; rail and tramway cars, 
22 cents per kilog. Duties are levied on the gross weight, so that 
packing should be as light as possible; at the same time it should 
be remembered that, as the climate is very humid, goods liable to 
be affected by moisture should be packed in zinc-lined cases or 
wrapped in waterproof sheets. 

The following firms are interested in the importation and sale of 
electrical goods in Costa Rica :— | 

Nun Jose.— Costa. Rica Electric Light and Traction Co., Ltd.; 
Telephone Co. of Costa Rica; Central and South American Tele- 
graph Co.; Comparnie des Tramways de San Jose; L. Bat res; 
Mendiola Boza; M. V. Dengo; M. Purdy; W. C. Teller. 

H-redia,—Compania Luz Electrica. 

Alajurla— Compania Luz Electrica.. 

Naranjo. — R C. Blanco. 

Foreign houses, as a rule, grant three, six or even nine months“ 
credit, but care should be taken to ascertain the reliability of the 
rm dealt with. ‘There are several forwarding agents at Limon, 
notably F. J. Alvarade y Cia. (Goods destined for San Jose should 
be addressed direct, in order to avoid delay, as custom's operations 
are carried on there as well as at Limon and Punta Arenas. 


THE CAR-DRIVER’S LITTLE-GO. 


(AT least one well-known American tramway company has drawn up 


u list of questions for its drivers. The answers received must 


sometimes be of considerable interest.) 


— 


“It is wholly mispossible that an superior-second-division-with- 
four-stripes driver of the Bis-dopf-Mittelheim-Schnellelektrische- 
Jand-Strasseisenbahn should by опе liddell Amerikanisch-twenty- 
watt-tramwny for service rejected be! Himmel! To think there- 
over already costs me one dollar lager. 

When with my tesdimonials in office of Samsonville Tramways 
I am come I think myself that in small time, after they duly 
inspected by High-over-inspector, junior-secretary-inspector and 
in-red-ink-noted thereon by Over-and-assistant-Registrar, with 
Government stamp also ornamented are, so shall I to position of 
traffie- manager at least be inducted. But, how then? І come 
herein to a small shed whereat is one table and large cigar-smoke. 
Behind him sits a perspiring man of hawk aspect. and disconsolate 
clothing. І gommence, with most politeness, ‘I would the Herr- 
acting-Manager-of-Traffics-department to вее’ Не groont. With 
much more politeness I repeat ‘My Beglaubigangschrieben are to 
hand all in order by me.’ He antwort ‘That-be-dam. Ате you for 
motorman's position apply?’ ‘ Ya, gewiss, say I. ‘So, then yon 
will to me these quertiona immediate answer.’ I am transmogrified. 
What informalitude! What country !” 

He reads very quicks from list that therein is: Are you born? 
Are yon married? Wherefore? &c.," the usual-as-in-police- 
registration-forms preliminungs, To satisfaction I answer him all. 
Presently he gommence: ‘‘ What does one bell from gonductor 
mean? What two bells? What three bells?" , I say It mean 
he is oxcited.” “What does four bells mean?“ Perhaps he play 
a tune." He snort. ‘ Should conductors’ orders always be obeyed ? " 
„Himmel!“ say I, I think nod.” 

“ What rights have people in the street? 
* Onless militiir, none at all.” | 

„What vehicles have the right-of-way over the car? 

“ Those what more large and stiff are.” 

“If a cart persist to block the track, what do you do?” 
Nossing.“ 

* Would you help eject a person if called on by the conductor? 

* Yes, I help him, I gif him moral support." 

„What should be reported as au accident?“ 

“ Anything whercover damages can be claimed ” 

" Where should the rear platform be when car is stopped to take 
on or let off passengers? І shmile. I say, Bebindt." I am 
not 80 easy flapgustered. 

“ What use of liquor do you make, if any?“ 

P say "leat it." He is gonfused, I sce by his pleated outlook. 

“ If the trolley leaves the wire what should you do?” 

“ I shpeak to the gonductor ; shpeak to bim hard," 

“Tf the power leaves the wire what should you do?“ 

" Shmoke." 

“ What constitutes absence of the conductor’ from the car?” 

„When he shall his ganopy-switch knock off and to the saloon 
for 10 minutes go, he is absend—unless he gommunicate by 

iccolo.” : 

“ What is the rule as regards the use of sand?” 


I am here certain, 


" Have sand always: but liddle grit is bedter." 
the American lauguage., 

And then afterwards he inform me I am not ‘engaged ! 
Potztausend-schwartz-blitzendonnerwetter, “с, &c. 


«Lam shtudy 
t 


THE LIMITATION OF MUNICIPAL 
ENTERPRISE. 


AN extract from the 1906 issuc of the "Stock Exchange Official 
Intelligence“ occurring in the Ties of April 20th contained these 
worde: — Section З ot the Communal Taxation Law (Prussia) pro- 
vides that ‘commercial undertakings of the communes зра be 
administered upon the principle that the income raised sball 
suflice at least to meet the whole of the expenditure arising Irom 
the communal undertaking, inclusive of interest and redemption of 
the invested capital. An exception is admissible so far as the 
undertaking serves at the same time a public need which is not 
vu'herwise met.“ The latter pagt of the provision refers to water- 
works, markets, апа similar undertakings, but these concerns ате, 
as а general rule, to be so managed that no loss shall tall on the 
local taxes." | 

Our experience of the “ profits” aris'ne from municipal trading 
ia England might lead us tu suppose that in Germany communal 
undertakings not coming under the tithe of “public needs not 
otherwise met" are relatively rare, but Mr. (J. J. N. Kogers, the 
author of the article from which we have quoted, shows that under- 
takiugs which the private investor must revard with speculative 
feelings, are carried on by the communes in face of the apparent 
obligations of the law. A large majority possess municipal 
theatres and concert halls. A few own quarries; опе (Gorlitz) 
engages in the manufacture of bricks and tiles, owns a coal mine, 
and manufactures artificial stone. | Several towns deal in 
timber for building purposes and the supply of fuel," and “ав 
regards tramways it is the evident intention of the com- 
munal bodies generally to obtain possession of that important 
means of communication whenever the opportunity offers.“ 

The question for us is— What вов of reliance could our harassed 
bat supine ratepayers have on similar regulating clauses if applied 
to the powers now exercised by our local authorities ? 

Tbe Prussian regulations deal—or profess to deal—with acts 
after a business has been started; they strive to put out the fire 
when it bas a good bold. while what would meet the evident perils 
of amateur and often irresponsible trading are regulations which 
restrict adventure. It is better to prevent the fire starting than to 
take the risk of putting it out. 

Nothing can be easier than to put a рос face on a project, snd 
most things are Jess diflicult than to make the actual business 
equalise the estimates. If the Prussian law applied to England 
we should sce no abatement of the kind of pot-house courage which 
во many of our Councils exhibit when drunk with the power of 
controlling money not;tbeir own. Public baths and wash-houses, 
public bakeries, milk depots, slaughter houses, cemeteries, and a 
score of other undertakings besides tramways, electric lighting 
stations, gas and water works, would be promoted under that Jaw 
on the strength of rosy improbabilities, just as they are now, and, 
by the time sufficient experience hdd been gained to prove ouce 
more the improvident nature of municipal trading, the harm which 
the regulations strove to prevent would have been done, and could 
not be undone. Nothing would remain but extirpation or expro- 
priation, buth likely to be exceedingly di-tasteful and expensive. 

Probably the English law as it stands is good enough to protect 
the ratepayer who thinks enough to want. protection, if ‘only there 
were enough force to move it, and there’ have been encouraging 
signs of late that the L.G.B. is awakening to a fuller consciousness 
of the national trust which undoubtedly is vested in it. 

Unfortunately,as we have said above in other words, when once an 
authority is mired, it is difficult to prevent it from sinking deeper and 
deeper, and all efforts to pull it out by the way it came, or by 
going through the whole bog, require greater strength as time 
passes, and may get beyond human force altogether. None has yet 
sunk quite, but. when that happens, as it quite conceivably may, 
the end can be hardly heroic. 

Aptly enough to illustrate these sombre remarks, there came a tale 
from one of our great corporations. The Electricity Committee of 
Leeds awoke suddeuly to the knowledge that the fire of failure 
had ravaged the lower storeys of its establishment, and threatened 
to bring down the whole house. 

The“ Engineering Supplement" of the Zunes for April 21st 
said. “credit is due to the management А for the 
courageous manner in which a difficult situation is being faced." 
The capital is nearly a million pounds, the annual turnover not 10 
per cent., tbe cost per kilowatt installed 485, and there is no depre- 
ciation fund, although, after no more than 14 yenara’ service, 
much of the existing plant is so obsolete as to require an imme- 
diate outlay of £125,000 to bring it up to date. 

What would be the position of a private company which applied 
for further capital when in the year 1905-6 the gross profit was 74 
per cent. of the total capital outlay, and the net profit, after 
providing for, interèst on the capital, and for sinking fund payments, 
was only, 43, 245. And do not these two significant facts; taken 
together, prove well enough the case for depreciation ?— first, the 
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capital redemption at the rate of, say, 3 per cent. perannum, or a 
capital life of 33-35 years, and secondly, the obsolescence of a 
large part of the machinery, which is the only exchange for a 
proportionate amount of that capital, within 14 years.  Obso- 
lescent plant carries no goodwill. 

Well, then, there is a concrete example pat to our bands. Leeds 
borrowed money in the first place to buy out the Lighting Co., 
fully supposing, and sincerely intending, that “the income carned 
should suffice at leastto meet the whole of the expenditure”; and 
who was to say it nay? The ratepayers! They, the actual 
financiers or guarantors of the scheme, probably knew as much 
about the ultimate prospects of success as they usually know, and 
thought of them not at all. In 1898 the purchase was effected, and 
in 1906 the Chairman of the Committee saya that the practice of 
allocating profit in relief of rates has been followed witbout due 
consideration of the rate of progress in electrical development and 
of the large reserves which are required to provide for early 
renewals, “He suggests, therefore, that the profits wrongfully dis- 
tributed in the past ought to be returned by the ratepayers!” 

That sentence is eloquent beyond measure, and we leave the rate- 
pavers of England for tbe moment chewing the bitter cud of 
reflection, for while it is Leeds to-day, it will be somewhere else 
to-morrow. 


NEW PATENTS APPLIED FOR. 


Com ned . ich for this journal by W. P. Тномрвои & Co., Electrical Patent 
oen h Holborn, Loadon, W. O., and at Liverpool, to whom al) 
W should be addressed. 


' Improvements in wire insulators.” G. A. Nirzschz. August 20th. 
* Improvements in means for placing wires into the angular grooves 


18,591. 
18,592. 


of wire insulators.” G. А. Nitzscne. August 20th. 

18,599. ''Improvements in processes for the production of voltaic strong- 
current arcs.” Н. PaAvLiNG. August 20th. (Complete.) 

18,600. **Improvements in electrodes." Н. PauLIxu. August 20th. (Com- 
plete.) 

18,607. “Improvements relating to holders for cards, being attached to elec. 
tricity, gas and water meters and the like." N. A. CHESTERFIELD. August 20th, 

18.608. Improvements in condensers for electrical purposes.“ J. A. Комен. 
August 2th. 

I8, 610. Improved electric current interrupter.”  BociETE ANCNYME DER 


ANCIENS ETABLIRSEMENTS PANHARD ET Lrvassok, (Date applied for under 
Patents Act, 1901. November 18th, 1905, being date of application in France.) 
August 20th. (Complete. 

18,621. Improvements in dynamo-electric machines and the like." L. Torna. 
August 20th, 

18,022, * Improved method of producing metallic incandescence bodies for 
electric glow lamps." P. M. Jusrick. (Deutsche Gasgluhlicht Aktienges. 
(Aueryges), Germany). August 20th. (Complete.) 

18,6624. “Improvements in the method of and apparatus for producing elec- 
tricity by steam." H. E. Fry. August 20th. 

18,628. “Improvements in or relating to electric driving attachments for 
adding machines." A. J. Восіт. (Burroughs Adding Machine Co., United 
States.) August 20th. 


18,64]. '*Improved contact head for electric apparatus." D. CRONSIOE. 
August 20th. ( Complete.) 
18,649. Method of producing indestructible filament for lighting and heating 


installations." G. Michaup and E. DELAssoN. (Date applied for under Patents 
Act. 1901, September 80th, 1905, being date of application in France.) 
August 20th. (Complete.) 


18,659. “ Improvements in insulated bushings for electric circuit wires.“ 
E. C. R. Marks. (Federal Electric Co., United States.) August 20th. (Com- 
plete.) 

18,666. ‘* Improvements in prepayment attachments for electricity meters.“ 


E. Peacock. August 20th. 


18,675. Combined electrical and mechanical automatic sight, and control 
gear for guns." R. D. Timmins. August 21st. 


18.687. Improved splicing ear for electric trolley wires and the like.“ 
B. Crort. August 21st. 

18,698. ‘Improvements in detectors of electric oscillations." E. von LEPEL. 
August 21st. (Complete.) 


18,701. Improvements in and relating to ignition sparking plugs.“ 
A. HoscH. August 21st. 


18,716. “Improvements in central battery telephone systems, telephonic 
apparatus of telephone stations having branch stations connected thereto.” 
SiEMENS Bron. & Co., LTD. (Siemens & Halske Aktien Ges, Germany.) August 
91st. (Complete.) 

18.724. New or improved system or method of laying or erecting and іт. 
pom in or relating to conduits or casings for electric conductors." 

. W. V. Park. August 21st. (Complete.) 


18,729. “Improvements in electric furnaces." C. O. Wincren. (Date 
applied for under Patents Act, 1901, August 21st, 1906, being date of application 
in United States.) August Ast. (Complete. ) 

18.738. “Improvements in the manufacture of filament of metallic tungsten 
or molybdenum for electric incandescent lamps.“ A. LEDERER. August 91st. 


14,789. ~“ Improvements in electric motors." D. MENDELSON. August 2184, 
(Con plete.) 


18.745. Improvements in methods of manufacturing filaments.” THE 
British THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) August 21st. 


18,746. ‘* Improvements in and in the manufacture of boron and boron сот: 
pounds and in the production of electric incandescing bodies therefrom." 
Tur BRITISH THoMsoN-HovsToN Co., тр. (The General Electric Co., United 
States.) August 21st. 


18,717. Improvements in methods of manufacturing filaments.” THE 
Вһтівн THOMSON-HOUBTON Co., Ltp. (The General Electric Co., United 
Btates.) August 21st. 


18,748. "''Improvements in and relating to filaments.” THe BRITISH 
Тномком-Ноовтом Co., LTD. (The General Electric Co., United States.) 
August 21st. 


18,749. “ Improvements in and relating to filaments.” THe BRITISH 
Titomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
August 21st. 


18,750. '' Improvements in and in the manufacture of electric conductors 
more especially applicable for use as incandescing bodies in electric lamps. 
THe Bnirisn Тиомѕох-Носвтох Co., LTD. (The General Electric Co., United 
States.) August 21st. 


18,751. * Improvements in and in the manufacture of electric conductors 
more especially applicable for use us incandescing bodies in electric lamps." 


THE Внітівн THoxsoN-HousroN Co., Lap. (The General Electric Co., United 
States.) August Ast. 


18,752. Improvements in and in the manufacture of electric conductors 
more especially applicable for use as incandescing bodies in electric lamps.“ 
Тнк British THoMsos-HovsTON Co., Ілр. (The General Electric Co., United 
States.) August 21st. 


18,762. “Improvements in and relating to electric alarm clock." E. М. 
Da4vkv. August And 
18,811. Improvements in the manufacture of incandescent bodies of 


metallic tungsten or molybdenum for electric incandescent lampe." A. 
LEDERER. August 22nd. 


18,812. ‘* Improvements in supports for metallic filaments for electric incan- 
descent lamps.“ A. LEDERER. August 
18,816. “Improvements іп and relating to electro-magnetic coupling 


moe The Hon. C. A. Parsons, G. G. Stoney and A. Н. Law. August 


18,817. ‘Improvements in and relating to dynamo-electric machinery." A. 
BcHERBIUS. August 22nd. (Complete.) 

18.829. Improvements in the operation of electric clocks b саата of 
electrical waves." М. REiTHOFFER and Е. Morawetz. August (Com- 


plete.) 


18 R35. Improved method of and means or apparatus for heating molten or 
semi-molten materials by electricity." F. WYNNE. August 22nd. (Complete.) 

18,840. “Improvements in permanent magnet-generators." G. W. KOMER- 
VILLE. August 23rd. 

18.841. Improvements in and connected with telephone transmitters or 


microphones for micro-telephones for central battery system.“ E. GoLpscHMIDT. 
August rd. 


18,874. “Improvements relating to electric incandescent lamps.“ A. 
LEDE RER. August Brd. 

18,875. “Improvements relating to electric 
LEDERER. August 28rd. 

18,877. “ Improvements in and relating to systems of electric motor control.” 


THE BRiTI4H THOMSON-HoustToN Co., LrTb. (The General Electric Co., United 
States.) August 23rd. 


incandescent lamps." A. 


18,886. "Improvements in electrodes for secondary batteries." Н. F. Јов. 
Angust 23га. 

18.89. Switches for telephones.” К. WEMAN. August 23rd. (Complete.) 

18.905. Improved construction of switch for automatic electric lifts or 


Severs J. Richmond & Co., LTD., A. C. BURNETT and F. К. Lyon. August 
28rd. 

18,944. ‘Improvements in compound telephones.” C. G. Е. HOLMGREN and 
А. E. Вклнм. Date applied for under Patents Act, 1901, March 9th, 1906, 
being date of application in Sweden.) August 24th. (Complete.) 

18,956. Improvements in and relating to alternating electric current 
motors and in systems of operating and controlling same." Тик BRITISH 
THoMx80N-HovsTON Co., тр. (General Electric Co., United States.) August 


94th. 
18,957. “Improvements in and relating to electric motor control appe- 
ratus." G. W. Ecvxrn. (Date applied for under Patents Act, 1901, August 


31st, 1905, being date of application in United Btates.) 


August 24th. 
(Complete. ) 


18.965. Improvements in telephonic apparatus.” E. A. GRAHAM, August 
24th. 

18,982. “ Disease-preventing safety cap for telephone receivers." H. A. 
SNELLING, August th. 

18,996. ‘* New or improved prepayment device for use in combination with an 


electric meter.“ H. LEX. August 26th. 

19.002. Improvements in and in connection with the covers of electric 
cells." A. E. Skanitz and W. E. Parkes, August 25th. 

19,005. Improvements in oil-break electric switches.” A. ECKSTEIN, А. О. 
Reap and D. B. MELLIS. August 25th. 

19,037. Improvements in or relating to electric ignition for explosion 
engines.” А. J. Вогт. (Luis de Loma, France.) August 25th. 
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H. Kallmann. 16,292. August 10th, 


SINGLE-PHASE ALTERNATING CURRENT MOTORS WITH CoMMUTATING PoLks. E. 
Arnold and J. L. La Cour. 21,084. (Date a applied for under International 
Convention, October 19th, 1904.) October 17 


ELECTRIC ResisTances. The British Thomson-Houston Co., Ltd. 


(General 
Electric Co., Unitea States.) 91,753. October 95th. 


TELEPHONES, H. Oppenheimer. (Akt. Ges. Mix and Genest.) 22,061. 
October 30th. 
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1906. 


Marans ron RENDERING CERTAIN SUBSTANCES Non-ConDvucrTive or ELECTRICITY, 
WATERPROOF, AND Acid Proor. Н. D. Haigh, P. Wheeler and W. 
Appleyard. 1,804. January th. ` 


ВАРЕТҮ APPARATUS POR OVERHEAD  ELkCrRIO Connvuotors. M. Letroteur. 
кы. ерү for under International Convention, February 10th, 1906.) 
ebruary Ist. 


x RESISTANCES., Physikalisch-Technisches, Laboratorium Ges. (Date 
applied for under International Convention, February 2nd, 1906.) 2,641. 
February 2nd. 


DasHPoT oR CHECKING DEVICE FoR ELECTRIC MEASURING APPARATUS. E:. 
Fauvin, E. Amiot and E. Cheneaux. 4,076. February ie 


DYrNAMO-ELECTRIC MACHINES FOR ROTATION АТ HIGH SPEEDS. M. Tingley. 
(ак вр PIER for under International Convention, April 1005; 1906.) 1, 
pril 2n 


DYNAMO N MacHiNES,. Elektrizitats Akt. Ges., vorm W. Lahmeyer 
and Co. 8,786. (Date applied for under International Convention, April 
th, 1905.) April 170. 


MEANS FOR REDUCING THE REFLEX ACTION AT THE PoiNTS oF CONNECTION OF 
ELECTRICAL Conductors OR CIRCUITS DIFFERING ix THE VALURS OF THEIR 
ELECTRICAL PROPERTIES., Siemens Bros. & Co. (Siemens & Halske Akt. 
Ges.) 9,278. April 19th. 
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PUSHING THE SALE OF ELECTRICITY. 


“WANTED! A Commercial Assistant." Advertisements 
headed thus and emanating from electric light and power 
supply companies and municipal electrical departments are 
becoming more frequent. It is a development that is already 
well overdue, but now that it has arrived we will not waste 
time weeping over what might have been had it come earlier, 
for practically everybody agrees that commercial energy 
and initiative in pushing the sale of electricity have been 
sadly lacking in far too many places until recently. Now 
there appears to be an awakening in progress which seems 
to be more or lese general, and we have to see that there is 
no further slumbering or lazing. 

Some weeks ago, in some references to the importance 
of this question, we remarked that as electricity supply 
undertakers on both sides of the Atlantic bad both 
alike been stirred up to greater business-getting activity, 
though the conditions prevailing in the two countries 
differed widely in many respecta and called for different 
procedure, it would be as well for us to watch the 
various ideas put forward there, and to see whether they 
could be profitably applied to English conditions. We have 
noted that some of our American exchanges have regarded the 


papers on the commercial development of electricity supply - 


that were read before the Municipal Electrical Association 
meeting as being of interest on that side of the Atlantic, 
and we now take the opportunity of placing before English 
readers an American view of the new position of affairs, and 
some suggestions as to the best methods for dealing with it. 


This will be found in later pages of this issue in the form of a 


paper prepared by Mr. M. S. Seelman, jun., under the title 


. “Organization and Conduct of a New Business Department 


Suitable for Central Stations of Cities of 50,000 Population 
and under." This paper was submitted in competition 
to the Co-operative Electrical Development Association of 
Cleveland, Ohio, which last March invited all central station 
managers and their commercial employés to compete for 
prizes of £100, £60 and £40 respectively. Mr. Seelman, 
who is engaged with the Edison Electric Illuminating 
Co., Brooklyn, was the winner of the first prize, and we 
are indebted for our reprint to our New York namesake, 
which congratulates the author upon the simplicity of his 


treatment of the subject, and the practical nature of his 


suggestions. The Association, we understand, intends to 
give full publicity in the Press to the other prize-winning 
papers, and also to four which received honourable 
mention; later on, the whole will be distributed in pamphlet 
form. In view of the present interest centring round the 
movement there is certain to be a demand for these pamphlets 
in this country as well, as goon ag they are available. 


D 
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IN a paper presented to the Western 
Society of Engineers, Mr. C. E. Sargent 
deals with the status of the gas engine 
in the United States in a manner which shows the interest 
now being taken in the subject. 

The first cost of a large gas engine plant, all included, 
is not less than that of a complete steam plant, but the large 
gas engine is . practically as durable as the steam engine, 
while stand-by losses are less ; and the case is quoted of two 
producers of 200 н.р. belonging to the Erie Railroad Co., in 
one of which the fire has never been out for seven years. 

Why, it is asked, when a given quantity of energy can be 
generated by the use of 10,000 B.TH.U. in gas engines, 
should 40,000 n.TH.U. still be used? and why continue 
burning 400 cb. ft. of waste gas under boilers when the 
same work can be done by 100 cb. ft. in gas engines ? 
The answer is, and it applies unfortunately with greater 
force in Great Britain, that manufacturers have not kept 
pace with gas engine progress 

With tandem construction on the two-cycle system a single 
crank will receive as many impulses as in a single-cylinder 
steam engine, and with twin tandem as many as in a cross 
componnd, and with this twin tandem type the problem of 
driving polyphase electrical generaturs in parallel is con- 
sidered to be solved. 

The author seems to advocate heavy fly-wheels to sccure 
the minimum angular velocity variation demanded for the 
parallel running of alternators, but he does not refer to the 
difficulty of synchronising, which is held by some to attach to 
heavy wheels. He illustrates an angle-meter for the purpose 
of showing the variation of angular velocity of a fly-wheel, 
each degree of departure being multiplied 360 times, so that 
the needle of the instrument swings through & complete 
circle for each degree of irregularity of the engine driving it. 
This instrument consists essentially of a fly-wheel driven by 
an inelastic belt from the engine through the medium of a 
hair-spring. 

In the course of the discussion, a speaker suggested that 
the large gas engine had been born 10 years too late, and 
that the steam turbine would practically stop it. Undoubtedly 
the steam turbine has done much to check the gas engine, 
and there is little present hope or prospect of utilising the 
turbine principle for gas engines. But the steam turbine 
has by no means the fuel economy of the gas engine, and the 
existence of a huge output of waste blast, furnace gas cannot 
fail to keep in men's minds the problem of using it. Fuel 
economy will keep alive the reciprocating engine, for this 
engine is the only one that can yet use gas as its source of 
heat by way of internal combustion. 

The same, speaker considered that ba gas engine, how- 
ever, was ahead of the producer. . Tbwaite's latest 
producer is of considerable height ay is S blows like a blast 
furnace, and fluxed with lime, to that the ash and clinker 
are run opt of a tap hole in liquid form. Mr. Thwaite has, 
in fact, gone back to the blast furnace for his pattern of 
producer, much as ће went to the blast furnace for power, 
because it produced a steady volume of waste gas similar 
in quality to the gas made by the best, producers. 

Thus the gas producer is now continuously workable, 
exactly like the blast furnace, with liquid slag, and the trouble of 
clinkering is abolished, together with the resulting irregularity 
in quality and quantity of the gas. Needless to say, the giving 
of height to a producer is for the purpose of enabling the 
fuel to consolidate more perfectly, and thus avoiding gaps, 
caves and short circuits of the air supply which are almost 
inevitable with shallow producers, especially when coke is 
employed, the specific gravity of which is too small to effect, 
proper consolidation of the fuel. 


Gas Engine 
Progress. 


' we do not think we сап 


collecting the accounts.“ 


To-morrow, Saturday, 15th inst., 
will witness the opening of the 
Engineering and Machinery Exhibition, 
for which preparations have been in progress at Olympia for 
several weeks past. The necessary formalities connected 
with the inauguration of the show will be performed by 
Sir Alexander R. Binnie, President of the Institution of 
Civil Engineers, who at one o'clock will make a tour of the 
Exhibition, subsequently declaring it open. An inaugural 
luncheon will follow. Engineering is becoming a more and 
more popular subject with the general community, but it is 
not to he supposed that an Engineering Exhibition is likely to 
possess the glamour that draws the public to an Electrical 
Exhibition. Last year’s Electrical Exhibition was run 
chiefly for the purpose of popularising the uses of electricity 
among tlie general populace, and exceptional measures were 
taken through the co-operation of representative electrical 
bodies to ensure the attendance of those who were likely 
to be the most interested. We all know how suceessful that 
show was from all pointe of view. Now it seems to us 
that this Engineering Exhibition is of a somewhat 
different character. It will appeal to the trade, 
to buyers, to all classes of engineers, and to students, and 
as an engincering trade show we think success can be fore- 
told. Electrical engineers who can make an opportunity to 
visit the Exhibition before it closes on October 15th should 
do so, for steam and general engineering plant and apparatus 
have a large place iu every electrical installation, and a few 
hours spent i in searching among exhibits for the things which 
may lead in the direction of obtaining greater efficiency, 
economy and convenience in general working, are time 
profitably spent. For the interest of electrical men, we may 
add that the Er&cTRICAL REVIEW has a stand at this 
Exhibition, where we should like the opportunity of a hand- 
shake. 


Engineering at 
Olympia. 


x 


* Many failures and few successes ” are 
the words in which an over-sea contem- 
porary sums up American municipal elec- 
trical experience. Investigations instituted in this country 
by the Local Government Board and by the Press have led 
to remarkable exposures regarding the practices to which the 
representatives of the public will stoop in their pretended 
safeguarding of the interests of the ratepayers. The tendency 
towards extravagance and corruption, with the consequent 
increasing burden of high rates, have had an educative effect 
upon the public mind, which we venture to believe will show 
itself when the next municipal elections take place. But, 
unsatisfactory as much of our municipalisation has been, 
point to an example 
where “ mismanagement, extravagance and unbnsinesslike 
methods" have exceeded those which have been permitted 
in the case of an American city which our contemporary 
singles out as one of the latest instances of failure. It 
appears that Hamilton, Ohio, with a population of 25,000 to 
80,000, has had a £20,000 electric lighting plant in opera- 
tion for 12 years. The State anditor has made a report, and 
he finds that inexperienced men have been called in to 
superintend important work * where both mechanical and 
electrical skill were necessary." Faulty construction has 
led to enormous waste of energy, and the raising of the cost 
of production to an abnormal figure—above that charged to 
the public. So far stated the record might be due to ignorance 
and municipal mismanagement. But there is something more 
— officials, ex-officials, prominent citizens and others were 
enjoying free service . . . . no effort had been made toward 
Indeed, at the beginning of the 
year some £7,000 was outstanding for such accounts— an 
amount equal to a full year's gross revenue! This sort of 


Hamilton, 
Ohio ! 
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procedure we need not characterise, but it would need a 
stronger term than ignorance or incompetence. 
Hamilton, Ohio, provides a strong “argument for 


Americans against municipal electrical enterprise, and it 


also serves to emphasise the necessity of a most efficient 
system of State inspection and account auditing in connec- 
tion with public works wherever carried out with public 
moneys. But for the intervention of the State auditor, 
Hamilton might have cuddled itself up in corruption for 
many a long day. How its Councillors must shrink before 
the light of publicity ! 


Тнк system of producing steel by the 

Maaie of Heroult process, as practised at the works 
Steel. of R. Lindenberg, at Remscheid, is ex- 

i pected to have an important influence 


‘upon the German iron and steel industry. At present most 


qualities of special steels and alloys of steel which are 
intended for the manufacture of tools, knives, saws, arms, 
&c., are produced in Germany on the crucible smelting 
process, which consists in the smelting in graphite crucibles 
of very pure raw materia] in quantities of from 66 lb. to 
1 cwt., which is largely obtained from Sweden or Styria. 
The steel produced in this way is very dear, as the raw 
materials alone are stated to represent a value up to 
£17 10s. per ton, and the smelting expenses of from £4 to 
£5 per ton have to be added. The Héroult process is, 
however, less dependent upon the quality of the raw 
materials, as it is possible with existing metallurgical 
methods to reduce the injurious phosphorus and sulphur con- 
tents to less than one-hundredth of 1 per cent. As practised 
at Remscheid, scrap iron and steel are melted in one furnace 
and then transferred in a liquid condition to the electric 
furnace, which has a capacity of from 1} tons to 2 tons, and 

which the metal is treated with two different kinds of 
alag, which mainly contain lime. After the purification 
has been carried out in this way, the materials are added 
which are necessary for the production of the particular 
quality of steel required, as, for instance, carbon, manganese, 
silicon, nickel, chromium, tungsten, and so forth. The purifi- 
cation and making ready occupy from two hours to two 
hours and a half. The consumption of energy in the case 
of a furnace of 14 tons capacity amounts to 360 Kw.-hours 
per ton of finished steel, but with a larger furnace of 10 tons 
capacity, it is assumed that it would only reach 150 Kw.- 
hours per ton of steel. It is considered that if worked on 
a large scale under the labour conditions prevailing in 
Germany, it would be possible to manufacture steel equal to 
the average quality of crucible steel for the small sum of £5 
„рег ton. The German technical view of the question is 
that the process will not only render the oountry independent 
of others in the matter of special steels, but will also allow 
of the production of an article which will meet all require- 
ments at less than half the cost of equal qualities hitherto 
produced, while the almost, complete elimination of gulphur 
at the works at Remscheid is said not to be possible by any 
other electrical method now in operation. 


^ The Electrical Bulletin.“ We have been favoured 
by Mr. Spencer Hawes, M.I.E.E., the editor, with an advance copy 
of the first number of this publication, which is a penny quarterly 
budget of information for electrical users. It is the intention that the 
various uses and applications of electricity shall be treated in 
some detail in a popular style appealing to the general public, and 
at the same time imparting useful information for all classes of con- 
sumers We hope that it will find ite efforts rewarded by the 
grester prosperity of the 13 London electricity supply companies 
QD whose bebalf it is published, snd to that end by the wholesale 
ingen of new. consumers wLo at present, for reasons over 

Ww ey have control, are groping in the dark. 
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ACCURATE SPEED, FREQUENCY AND 
ACCELERATION MEASUREMENTS. 


By CHARLES V. DRYSDALE, D.Sc. 


(Concluded from page 365.) 


Acceleration Tests.—These may be taken with the greatest 
accuracy and convenience by noting the instants at which the 
successive figures become stationary when the diagram in 
fig. 3 is observed through the slits of the fork. Fig. 6 
shows curves representing the variation of speedjwith time 
on switching off a 4-в.н.р. Langdon-Davies motor run- 
ning at 3,000 в.р.м., both when light and when various 
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torques are applied to it by a brake, aud it will be seen that 
the observations lie on the curves with remarkable regularity. 
This is probably the only method which would enable such 
curves to be accurately obtained, owing to the fact that other 
speed indicators either introduce sufficient friction appre- 
ciably to affect the machine when running light, or, on the 
other hand, lag behind variations of speed when these are at 
all rapid. Fig. 7 shows the curves of rise of speed in 
starting the motor light and on a brake, and is of interest as 
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showing that it is thereby possible to compare the starting 
properties of various motors and starting devices, and to 
determine the torque at any moment during the whole period 
of acceleration, when the friction and moment of inertia 
have been determined from the running-down curves in the 
well-known manner. Calculations made from these curves 
show that the moment of inertia of the rotor is 106 lb. ft. 
units, that the loss due to bearing friction is 032 H.P. or 
"8 per cent., to windage at 3,000 revolutions 19 H. P., or 
4°7 per cent., giving a total frictional loss of 22 1 H. P., or 
5:5 per cent. of the output. They also show that at startin 

the acceleration is about 14 radians per second \ Lich, wi 
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the above value of the moment of inertia, implies a starting 
torque of 1:5 lb. ft. This torque is fairly constant up to 
about 1,800 revolutions, after which, it rapidly rises to about 
3 lb. ft. on nearing synchronism. ~ Paaa" 

Observation of Cyclic Irregularity or Hunting.—Another 
valuable application of the stroboscope is in all cases of 
irregularity of speed. These variations are of two classes— 
those which take place during a single revolution, and those 
which extend over a period of several revolutions. The 
former are expressed by the term cyclic irregularity, and in 
this case the shaft does not travel through equal angles in 
equal times. By meansof a roller stroboscope, in which the 
time between the flashes may be made any exact fraction of 
the time of a revolution, and using a single radial white line 
on a black background attached to the shaft of the machine 
‚ under test, an appearance will be seen like the spokes 

of a wheel, which spokes are at regular intervals if the 
speed is uniform. This appearance can be photographed, 
and if any cyclic irregularity exists, the angleg between 
successive spokes will be unequal, and the amount of the 
irregularity can be ascertained by a protractor." Hunting, 
on the other hand, is indicated by oscillation of the figure 
when the flashes are a definite fraction of the mean speed, 
and may be readily expressed by the periodic time and 
amplitude of this oscillation of the figure. As the conical 
device enables the mean speed to be exactly balanced, the 
oscillation can be readily measured. 

Frequency Measurement. The most convenient of the 
devices for measuring frequency are those depending on the 
principle of resonance. The first practical instrument on 
this principle was the well-known frequency meter of Mr. A. 
Campbell, while the Hartmann, Kemf or Frahms arrange- 
ment, in which a number of tuned reeds are actuated by a 
magnet fed from the A.c. mains, is likely to become the 
staudard commercial instrument for frequency measurement. 
An ingenious device in connection with the Hartmann-Kemf 
instruments, which does not seem to be well known, is 


that known as the transposition circuit which doubles the 


range. This is effected by a second winding which can 
be fed with p.c., thus polarising the magnets and causing 
them to attract the reeds only once instead of twice per 
period. 

Of other frequency meters the only one worthy of men- 
tion is the Westinghouse, which takes advantage of the depend- 
ence of the choking-coil effect upon frequency. A light 
aluminium disk is pivoted in the fields of two shunt-wound 
shaded pole magnets. Опе of these circuits is practically 
uon- inductive, the other as inductive as possible. Each of 
these magnets alone would drive the disk round, and they are 
веб во as to oppose one another, while one side of the disk 
is cut eccentrically. The disk, therefore, takes up a position 
for which the two forces balance, but if the frequency is 
increased the force due to the inductive circuit becomes less 
relatively to the other, and the disk moves to another posi- 
tion. One would, however, expect such an instrument to 
be considerably affected by wave form. 

T'he roller stroboscope is again very convenient for accurate 
frequency measurement. If the roller is running in syn- 
chronism with the standard fork, all that is necessary is to 
provide the rolling disk with a figure of the correct number 
of arms (usually six), and to illuminate it with a thin fila- 
ment glow lamp from the source of supply. The disk has 
then only to be traversed along the roller until the cross 
appears stationary, and the frequency can be read off directly 
to an accuracy of roth per cent. Frequency meters can 
also be accurately calibrated either by measuring the actual 
frequency, or by observing the vibrating reed through slits 
in the rolling disk, and traversing the latter until the reed 
appears to be stationary. 

Measurement of Slip.—This again can be done with the 
greatest precision with the roller device. The roller is only 
to be run in synchronism with the source of supply, and the 
figure on the motor shaft viewed through the slits in the 
rolling disk. On traversing the latter until the figure 


appears stationary, the percentage slip can be directly read 
oif. 


* The maximum amount of cyclic irregularity can also be seen by 
the amount of blurring of a radial armed figure, provided that the 


amount of displacement due to the cut-off of the tork not being 
instantaneous is known, 


Fig. 8 shows the relation between torque and slip deter- 
mined in this manner for a monopbase induction motor. 
The readings were taken with the greatest ease, and as the 
curve shows, only in one instance did the error of observa- 
tion exceed one-tenth of 1 per cent. overa range of from + 
14 to — 8 per cent. slip. There is probably no other 
method by which such a curve could have been obtained. 
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It will thus be seen that the stroboscope is a convenient 
and accurate. device for the measurement of speed, 
acceleration, frequency and slip. Its principal advantages 
over all other methods are in its being independent of 
calibration, without lag, and in requiring nothing to be 
driven by the machine under test. It is also available for 
many other tests, but these must be reserved for a further 
article. 

It should be mentioned in conclusion that although еве 
вігоровсоріс methods appear at first sight somewhat delicate, 
and suited rather for physical research than for engineering 
test rooms, this is by no means the case. In moat 
instances where anything beyond the roughest measure- 
ment is required, it will be found more convenient to use а 
stroboscope than any other speed measuring device. 


ELECTRIC POWER SIGNALLING 
ON THE NEW YORK CENTRAL AND HUDSO 
RIVER RAILROAD. i 


THE electrification of the New York Central and Hudson 
River Railroad from the Grand Central Station to Croton, 
a distance of about 25 miles, and from Mott Haven to 
White Plains, a distance of about 19 miles, has provided 
an opportunity for the installation of an interesting system 
of signalling, some particulars of which are given in the 
Electrical Review of New York of June 23rd. The lines 
between the places named constitute the so-called electric 
zone" of the New York Central and Hudson River Rail- 
road, and are in process of equipment for electric traction. 
Energy for this purpose is generated at two power stations, 
situated at Port Morris and Yonkers respectively, as three- 
phase alternating, at 11,000 volts and 25 cycles. "The 
supply is transformed to direct current at 666 volta at sub- 
stations situated along the lines, and delivered to the third 
rail for collection in the usual way. Storage batteries are 
also provided in the sub-stations for use in connection with 
the operation of traffic. The work undertaken includes 
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also the operation of signals, track circuits, signal lighte, 
indicators and interlockings from the same general supply 
as that for traction, and is of a most interesting character. 
The power supply for the operation of the signals, &c., 
along the lines is single-phase alternating, transformed by 
special transformers in the sub-stations, and delivered to 
special signalling mains at 3,000 volts. Each sub-station 
gives supply to points half way between it and the adjoining 
sub-station, and the supply to each section is independent of 
all other sections. The 3,000-volt signalling transmission 
line is of bare copper, carried on the pole line used for thie 
main supply. For the operation of the signals, their 
lighting, &c., the pressure is reduced from 3,000 to 50 volts, 
the transformers being fixed on the signal bridges, or on the 
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poles of the transmission line, as may be most convenient. 
For the operation of the track circuits the pressure is further 
reduced, to values varying between 1 } and 8 volte, according 
to the lengths of the track circuits. "The transformers for 
the track-circuit supply are constructed with four tappings 
by which the various pressures required may be obtained 
without the necessity of providing more than one type of 
transformer. In order that failure of the alternating supply 
shall not cause a breakdown of the signalling arrangementa, 
special D.C. to А.С. motor-generators, taking their supply 
from the storage batteries, are provided in the sub-stations, 
and furnish an alternative a.c. supply to that obtained from 
the transformers. ` 

The block sections vary in length from 1,200 ft. for 
speeds of not more than 45 miles an hour, and 2,500 ft. for 
speeds not exceeding 60 miles an hour, to 3,000 ft. for 
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speeds exceeding the latter figure. The average length of 
the longer sections is about 3,200 ft. Distant signals are 
provided for each home signal, and each block has a full 
block overlap. There are four tracks over the full distance 
of each of the sections named above, and there will be about 
1,400 track circuits, aggregating nearly 250 miles. 

The type of signalling to be installed is the “ Young 
system, and the work is being carried out by the General 
Railway Signal Co. Probably the chief feature of this 
application of the system is the double duty obtained from 
the track rails, which may, partly or wholly, be used for 


carrying the direct return currents for the traction supply, 
and at the same time carry alternating currents for the 
operation of the track circuits, without interference. This 
object is attained by the interpolation of reactance bonds 
hetween the track rails, which offer very little resistance to 
the direct currents, but oppose the passage of the alternating 
currents for the track circuits. 

Two arrangements of the track circuits are made usc of. 
For track circuits of 500 ft. or less, and where the ** drop " 
in the track rails due to the b.. traction currents is less 
than 50 volts, one of the track rails is sectionised and given 
up to signalling purposes, the traction currents being 
carried by the other rail, which is continuous. This arrange- 
ment is shown hy fig. 1, which is self-explanatory. The 
insulated joints in the track rail are ** Weber" joints, with 
a steel angle plate in the inside. 

The track circuit relay controlling the signals is of the 
induction motor type and has two field coils, one of which 
is fed from the 50-volt supply, and the other, in which is 
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connected a reactance coil for obtaining a displacement of 
phase, is fed from the alternating supply in the track rails. 
The rotor of the relay turns through an angle of 372 
when under operation, and the break between the contacts 
of the relay is 234°. As contact is made during 11!" of 
revolution of the rotor, a good rubbing contact is made. 
The rigid contact is of a very hard carbon, and the moving 
contact is of platinum. Sparking at the relay contacts is 
very slight, notwithstanding the fact that the power required 
to operate the signals is from } to | Н.Р, 

For track circuits more tban 500 ft. in length, where 
both rails are used as the return for the traction currents, 
the arrangement of the reactance bonds shown by fig. 2 is 
made use of. For sections of not more than 1,600 ft. the 
reactance bonds are fixed at the ends of the sections, as 
shown by fig. 2. As the engineering department of the 
railroad company requires cross bonding of rails at distances 
of not more than 1,600 ft., track circuits exceeding this 
length have to be provided with additional bonds. In these 
cases an ironless reactance bond is preferred. The con- 
struction of the bonds is shown in fig. 3. The water-tight 
cast-iron boxes containing the bonds are filled with oil, and 
each bond is designed to permit of the continuous passare 
of 3,000 amperes for each rail of the track without injurious 
heating. 

The signals will be operated by single-phase alternating- 
current motors wound for 50 volts, and developing about 
| н.р. The signal lamps аге 50 volts, 4 c.r. with the 
filament wound in a small circle to bring the point of maxi- 
mum illumination within the focus of the lens. In Park 
Avenue tunnel, the signals will consist of lights, operated 
by the track relays, without any moving parts whatever. 
The lamps themselves will be coloured, and give appro- 
priate signals when lighted. A similar arrangement will 
be made for the signals in the Grand Central Station, but 
in this case the circuits for the signal lamps will be com- 
pleted by the levers for the signals. Ж. 

The operation of interlocking and the switch and signal 
movements at points under manual control, are made by 
direct currents furnished by storage batteries of 55 celle. 
and having capacities of from 80 to 320 ampere-hours, 
according to the amount of work to be done, placed in 
separate battery houses near the signal boxes. These bat- 
teries are charged by special А.С. to b. C. motor-generators, 
fed from the 3,000-volt signal line, and furnishing direct cur- 
rent at 150 volte. The batteries will be charged, on the 
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average, every fourth day. The release of the lock of the 
lever is obtained by the motor of the switch or signal 
movement running as a generator immediately after com- 
pleting its stroke. { 

Short track circuits controlling the locks of the switch 
levers are being substituted for the ordinary detector bars 
in all except a very few cases. Advantage is taken of the 
circuits thus provided between the tracks and the signal 
boxes controlling them, to illuminate corresponding sections 
of а track plan hung in the signal box, so that the signal- 
man may have complete information of the condition of all 
parts of the track under his control. 'The track plan is 
painted on ground glass, and divided into sections at the 
back, corresponding to the sections of the track which are to 
be geparately shown. When any section is occupied a red 
light is shown on that section of the track plan ; when clear, 
a white light is shown. A similar arrangement is in use on 
the District Railway in London. 

The undertaking is of a most interesting character, and 
the difficulties of combining the automatic track circuit 
system of signalling, which has now obtained so strong a 
hold on American railways, with the use of the track rails 
for the return currents for electric traction have been met 
іп a characteristically bold manner. Details of the estimated 
cost of the signalling installation are lacking, so that no 
comparison with a similar installation of the ordinary 
character is possible, and information respecting the cost of 
operation can only be obtained after the installation has been 
in use for some time. The ultimate success, however, of the 
system will depend upon the financial and operative results 
obtained, and there seems to be no reason why these should 
not be favourable. At first sight the number of transforma- 
tions seems formidable, and the electrical efficiency, so far as 
the signalling is concerned, must undoubtedly be low. The 
consumption of electrical energy for the operation of points 
and signals is, however, extremely small, and in this case 
will be an almost infinitesimal part of the consumption for 
all purposes, and the low efficiency cannot appreciably 
increase the cost of distribution of the whole supply. 


OERLIKON SINGLE-PHASE LOCOMOTIVES. 


WE have received from Mr. G. Wiithrich, manager of 
the British Department of the Maschinenfabrik Oerlikon, 
: particulars of some new alternating-currermt locomotives, 
constructed at Oerlikon for experimental trial on the 
Seebach-Wettingen line near Zürich. Тһе principal 
object was to test a new mechanism for taking 


plied to the motors. The locomotive is carried on two four- 
wheel bogies. Each bogie carries a single-phase series motor 
geared with a reduction of 1 : 3°1 to an intermediate shaft 
lying between the axles of the wheels, and a little above 
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Fic. 2.—ARRANGEMENT OF COLLECTORS. 


them. This intermediate shaft and the four wheels are 
coupled together so that every wheel is driven. Moreover, 
the bearing of the crank-pin of the intermediate shaft can 
move vertically in its seat in the coupling link, so that the 
wheels can rise and fall vertically while travelling, without 
communicating shocks to the gears and motors. 

The construction of the collecting apparatus, which is the 
principal novelty in the locomotive, is shown in figs. 1 and 2. 
The locomotive carries two sets of collector gear on opposite 
sides of the roof, and fore and aft of one another. The 
actual collectors are pairs of curved steel tubular rods, with 
brass rubbers, of a form easy to replace when worn. 
These rods, provided with springs to give the necessary 
pressure, swing in planes at right angles to the track, 
and are mounted on insulators on a hinged system of 
parallel links, so that they and the axles on which 
the collectors turn can be moved outwards from or 


Fig. l.—OxBLrkoN SINGLE-PHASE LOCOMOTIVE. 


current from an overhead conductor, with the secondary 
object of trying a new general design for alternating-current 
locomotives. The general appearance of the locomotive is 
shown in fig. 1. "The pressure of the overhead line is 
15,000 volts at 15 cycles. This is reduced by transformers 
in the locomotive to 600 volts, at which pressure, subject to 
regulation by apparatus in the cab, the current is sup- 


Fia. 3 —CIRCUITS OF А.С. SERIES MOTOR. 


inwards to the centre line of the roof. In fig. 2 the system 
on the right band side is pushed as far outwards as it will 
go, that on the left as far inwards. The movements of the 
hinged links are controlled by pneumatic cylinders inside and 
under the roof of the cab, shown in dotted lines. The 
frames or links L turning on О are used to hold down 
the collectors over the middle of the roof when not in use, 
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and are manipulated by chain gearing between о and р. 
The collectors on the right-hand side are resting on the line 
wire, their controlling link L being dropped clear. The 
collectors on the left, which are not in use, are shown held 
down by their controller L. This arrangement allows col- 
lection from. à line wire in any position over or on either 
side of the locomotive that is within reach of the collectors. 
When the line wire is at the side, the collector rubs on the 


Еа. 4.—200-H.p. SERIES Moro. 


top of the wire. When it is overhead the collector rubs 
underneath. The collectors on the left-hand side of fig. 2, 
supposing the link L were released, would be in a suitable 
position for a line wire placed over the locomotive, and if 
necessary very close to it. The system is said to have 
worked in these trial experiments very well and satis- 
factorily. 

The compressed air used for working the collector 
mechanism and the brakes is obtained from an automatic 
electrically-driven pump in the cab. The lighting is by 
20-volt lamps, whose filaments are so thick that they keep 
their incandescence sufficiently steadily to be tolerable at the 
very low periodicity used, 15 cycles. The weight of the 
locomotive is 43 metric tons, of which 23:5 tons are the 


Curve I, Terminal pressure ; II, Current strength. 


Fia. 5. 


weight of the mechanical part. Each motor, weighing 3:4 
metric tons, is rated at 200 H.P., at 650 r.p.m. The loco- 
motive can start a train of 200 tons up a gradient of 
1 : 12°5, and attain a speed of 28 miles an hour without any 
sparking at the commutator brushes. 

The motor is shown in fig. 4, and consists of a laminated 
field and an armature of the ordinary b. C. type; the field 
is provided with projecting main and auxiliary poles, as 
shown in fig. 4 and the diagram fig. 3, the function of the 
auxiliary poles being to neutralise the E. M. F. induced in the 
conductors short-circuited under the brushes by the pulsating 
main field, and thus to prevent sparking. The exciting 
circuit A of the auxiliary poles is connected through a non- 
inductive resistance в to а transformer T in series with the 


main circuit M, as shown. The main poles are provided with 
compensating windings in grooves, these windings being either 
short-circuited on themselves, as shown, or in series with the 
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Кто. 6.—SINGLE-PHASE LOCOMOTIVE AND OVERHEAD 
CONSTRUCTION. 


main circuit. The motor has eight main poles, and runs 
normally at 650 r.p.m., which is about three times the speed 
corresponding to synchronism ; it operates equally well with 
a frequency of 25 cycles. The characteristic curves obtained 
with this motor are given in fig. 5. 

The mechanical parts of the locomotive were built by the 
Swiss Locomotive and Engine Works in Winterthur, while 


Fic. 7.—OERLIKON-WARD-LEONA RD LOCOMOTIVE. 


the electrical equipment was designed and made by the 
Maschinenfabrik Oerlikon. The locomotive is claimed to 
be the first to be equipped with a single-phase motor of 
200 H.P., and has been running nearly a year. Fig. 6 shows 
the locomotive on the track, with the method of carrying 
the overhead conductors. | 


Еа. 8.—RoroB or MoronR-GENERATOR. 


The Oerlikon Co. has also in operation a single-phase 
locomotive of the Ward-Leonard type, of which a view is 
given in fig. 7. The collector is in this case practically the 
same as in the former, which it really preceded in point of 
time. The equipment consists of a single-phase motor 
driving a direct-current generator, which supplies energy to 
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D.C. traction motors, the D.c. voltage being regulated by hand 
to contro] the speed. As is well known, this is a most 
economical method of control, and gives high efficiency at all 
speeds, with starting torque limited only by the heating 
limit of the motors. | 

These considerations, it is pointed out, justify the use of the 
Ward-Leonard system in spite of its complication, in cases 
where severe gradients exist, rendering the recuperation of 


Fic. 9.— MoToR- GENERATOR. 


energy desirable, or where the utmost economy of energy is 
called for. Fig. 7 shows a locomotive of 14 metric tons 
weight, the whole of which is available for adhesion, and 
developing а tractive effort of 600 to 4,000 kg. at speeds 
between 70 and 86 km. per hour. 

The frequency recommended is 25 cycles per second, at a 
working line pressure of 6,000 volts, which can be employed 
in the А.С. motor without a transformer : if a higher voltage 
(up to 20,000 volts) is employed, a transformer must be 
used, increasing the total weight to 16:5 tons. The fre- 
quency, however, can have any desired value whatever, and 
in this respect this system is superior to that in which a 
commatator д.с. motor is used. 

The electrical equipment, including the controlling gear, 
air pump and all accessories, weighs 25:1 metric tons: the 
two bogie-trucks, frame, cab, &c., weigh 19 tons, making a 
total of 441 tons. 

The motor-generator (figs. 8 and 9) consists of au induc- 
tion motor with short-circuited rotor, a D.C. generator with 
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Curve I, Terminal pressure of p.c. generator, volts; II, Current from p.c. g2nerator, amperes ; III, Current from line 
(at 6,000 volts), amperes; IV, Power from line, kilowatts; V, Speed in kilometres per hour; VI, Power factor. 


Fias. 10 AND 11.—CHARBACTERISTICS OF THE WaRpD-LEONARD-OERLIKON LOCOMOTIVE. 


auxiliary poles, and an exciter, all of which are mounted ona 
common shaft running at 730 r.p.m. The average load on 
the shaft is 520 н.р., and the maximum 1,100 H.P. The 
traction motors are separately excited, for pressures from 0 
to 900 volts, and speeds from 0 to 1,200 r.p.m.; each of 
them has a normal output of 95 н.р. and a maximum of 
200 KH. P., and drives through gearing with a ratio of 1 : 3:5. 
The motors (and the transformer, if there is one) are 
artificially cooled. 

The motor-generator is started by using the exciter 
temporarily as an А.С. series motor, for which purpose it is 
specially designed. When full speed is attained, the main 
motor is switched on, and the exciter is connected up as a 
shunt-wound dynamo, energising the fields of the generator 
and traction motors. The direction of motion of the loco- 
motive is determined by the connection between the brushes 
of the motors and those of the generator; the speed is con- 
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trolled by resistance in series with the generator and P. (. 
motor fields. Regeneration is effected by exciting the fields 
of the motors so that their E.-M. F. exceeds that of the 
generator and runs the latter as a motor, and increasing the 
speed of the motor-generator beyond synchronism. 

All these operations are carried out by simple barrel con- 
trollers. Fig. 10 shows the characteristics of the combination 
when running free, the terminal pressure of the generator 
being kept constant at 900 volts (the most economical 
condition for normal running), and the speed varied by means 
of the excitation of the motors. 

Fig. 11 shows the process of starting on a level, with 
а train-load of 170 tons; the operation is divided into two 
stages, first at constant current and variable voltage ; 
secondly, at constant power. 

This locomotive has been in use on the Wettingen- 
Affoltern section of the Swiss State Railways for two years, 
and has given satisfactory results, with a working pressure 
of 15,000 volts, at a frequency of 15 cycles per second. 

We understand that the Oerlikon Co. has orders in hand 
for both of the above-described types of single-phase 
locomotives. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


The Woolwich Appointment and Municipal Muddling. 


I observe that the letter signed “Once Bitten Twice 
Shy,” which appeared in your issue of 24th ult., has evoked 
a reply from the Mayor of the Borough, and as another of 
the Once Bitten“ coterie І also would like to offer some 
remarks. 8 

It is something to know tbat the Establishment Com- 
mittee has felt some regret at being unable to select the 
required agsistant from the six applicants recommended by 
the Electricity Committee : and Т, for one, hope that it has 
caused no sleepless nights. | 

The “ very careful consideration" given to the recom- 
mendations of the chosen six must have been but half. 
hearted, seeing that only 
three out of the six called 
were seen, and the others 
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fully conversant with the 
duties appertaining thereto, 
but how could the com- 
mittee arrive at the con- 
clusion that out of the six 
applicants not one was suit- 
able, when only three were interviewed ? Again, how is it 
possible to test the © natural gifts" of a likely candidate 
without interview ? Apparently the members of the com- 
mittee at Woolwich have unnatural gifts which permit them 
to examine through the thick stone walls, and fine oak 
panellings of what is really a most gorgeous town hall, the 
candidates who wait their pleasure. It must be во, as a 
further conclusion arrived at was that the salary offered 
(£200 per annum) was inadequate to tempt the best talent. 
There are so many posts now open in the electrical trade at 
£200 per annum, that the seeker of a new post can afford 
to be particular. 

The remark that only one applicant could have the post 
is worthy of a Daniel, and I think the fact. must have been 
overlooked by every one of the applicants. 

As to the taking up of references, it is news to me that 
in applying for a post it is necessary to state that information 
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as to present employment is only given in confidence. I 
have always understood that to take up a reference is the 
very last step before making an appointment. Had I known 
that it was necessary to state this in my application, it would 
probably not have caused me to have recourse to the use of the 
title of 5ѕор'в fable— 

The Dog and the Bone. 


~ 


As an applicant for the above and a commercial assistant 
of many years’ experience in the electrical profession, will you 
kindly allow me to say, in justice to myself, that the explana- 
tion why no appointment was made, as stated by Mr. 
Gilbert Slater, the Mayor of Woolwich, in his letter of 
September 5th, cannot possibly be correct. 

Mr. Gilbert Slater must know perfectly well—though he 
does not mention it—that, of the six candidates who were 
requested to Mer the Establishment Committee, three of the 
number, including myself, although in attendance, were not 
interviewed by those gentlemen. 

His statement, therefore, that, after very careful consider- 
ation, none of the «& candidates were found suitable for the 
post, does not represent the true facts of the case ; further, to 
brand as incompetent’ men whom they had never secn, is 
monstrous, and little short of a libel, and moreover, is 
calculated to seriously imperil the future prospects of the men 
in question. 

If Mr. Gilbert Slater possesses a single atom of an 
Englishman's love of justice and fair play, he will withdraw 
his statement at the earliest possible moment, and apologise 
for having published it. 

Commercial Assistant. 

September 10th, 1906. 


— ee tl а 


I have seen the reply which the Mayor of Woolwich sends 
to my letter, and I am glad to notice that we are in agree- 
ment as to most of the facts. The Mayor, however, omits 
to refer to, or to express any regret for, the manner in which 
the candidates were kept waiting about —surely a bad example 
for those from whom business qualifications were expected. 
He also states that present employers were not written to 
"jn any case in which the candidate indicated that he 
desired that his candidature should be treated as confidential." 
For the Mayor's edification I should like to state that it is 
the usual practice in business circles in erery case to treat an 
application for a position as confidential and only to refer to 
present employers when the candidate is about to be engaged 
and with his consent. But then, the general complaint 
is that the municipalities and business know not each other. 
As it is, it may interest the Mayor to learn that one of my 
colleagues who kicked his heels with the rest outside one 
municipal sanctum, has, in consequence of the Establishment 
Committee's action, lost his post with his present employers. 


Once Bitten, Twice Shy. 


Free Wiring by U.D.C.'s. 


Could you assist me, either by information that you may 
at present possess, or through your “Correspondence” 
columns, in placing myself in communication with resident 
engineers of Urban District Councils, not Corporations, who 
are at present carrying out lamp renewal schemes for con- 
sumers, and, better still, if they are also working assisted 
wiring schemes, alao hiring out of motors, arc lamps, &c. ? 

This is an undertaking that would be greatly assisted by 
any of the above schemes, and my Committee are agreeable, 
but the Clerk states that there is no account recognised 
by the L.G.B. auditor that the expenses of the above can be 
placed to. 


Whitby, September 8th, 1906. 


L. H. King. 


Long Hours in Government Dockyards. 
I have just seen particulars of the appointment open for 
station supervisors (shift engineers) at H.M. Dockyard, 


Portsmouth. 
The candidates are informed that they will have to work 


seven shifts of eight hours each per week all the year round 
(unless they like to get leave without pay). 

As all respectable stations give their staff at least one shift 
off a week and 14 days’ holiday in the year on fall pay, I 
think that the Government can at least afford to treat their 
shift engineers as well as other employers, especially as the 
s of the workmen employed in the dockyards are so 
short. 

I hope you will call Mr. Wordingham's attention to this, 
so that he will at least see that his assistant at Portsmouth 
treats shift engineers as human beings. How can anybody 
expect a shift engineer to be bright and ready for emer- 
gencies if he works 365 days in the year, and extra when 
breakdowns occur ! 

Not Having Any. 


The Penetrating Properties of the Arc Light. 


Mr. Bastian is his letter of August 27th on this subject 
makes certain statements which are quite in opposition to 
the accepted theories on the same. The red colonr at sunset 
is not due to refraction, and cannot be во, as a little con- 
sideration will show. The blue light after sunset certainly 
is due to refraction, but the red rays from the same refrac- 
tion never reach the earth, and are only seen in the copper 
colour of tlie moon during eclipse. 

When the sky appears violet-blue to us during the day, 
the complementary red rays are giving people away to our 
east a red sunset. The reason for this is that the tiny par- 
ticles of suspended solid matter in the atmosphere reflect 
the short violet and blue waves but are too small to reflect 
the longer red ones. In like manner a pebble will reflect a 
ripple but not a wave. A pretty illustration of this action 
is seen on sending a strong beam of white light through a 
clear liquid in which precipitation is beginning to take 
place. An observer at right angles to the beam will see at 
first no light, then a pale violet, gradually changing to blue 
as the solid particles coalesce and increase in size. The 
final colour, of course, is that which the precipitate has in 
bulk. Similarly the sea, smoke, fog, &c., appear blue, as 
also do the first tiny water particles of an escaping steam 
jet, which get whiter as they increase in size. The blue 
colour of distant objects is due to the same cause, and Mr. 
Bastian will perceive the correctness of this when he recol- 
lects that it is distant dark objects rather than white which 
appear blue. Any photographer will tell him it is not a 
question of absorption, since distant hills always appear far 
too light on account of the blue rays from the intervening 
atmosphere. | 

From the above it is clear that a yellow or red source of 
light will penetrate fog better than a blue source. 

Sol. 

York, Seplember 10th, 1906. 


Railway Engineers and Electricity. 


Without entering into matters controversial, would it not 
be as well for your correspondent to remember that the dis- 
cussion on the paper by Mr. T. Hurry Riches and Mr. 3. B. 
Haslam stands adjourned until the next meeting of the Insti- 
tution of Mechanical Engineers in London. 

At the Cardiff meeting the time given for the discussion 
of papers was extremely limited, and, a8 your apparently 
nameless and homeless correspondent must be aware—he 
says he was present at the meetings—the paper referred to 
aroused such a keen interest that it was unanimously decided 
to adjourn the discussion. Wherefore—say out of respect 
to the sister institution, from which so many of us have 
sprung—let us wait and hear what we shall hear. 


Theodore Schoatheil. 
Cardiff, Seplember 10th, 1906. 


Rail Corrugations. 


Upon the principle that one original idea, however absurd, 
is worth a dozen old ones, however wise, I beg to submit 
another theory as to the cause of “roaring rails." Most 
of your readers will be conversant with the process by which 
the *milled" ог “knurled edges are formed upon ter- 
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minal nuts, &c., and probably, like myself, they have often 
marvelled at the ease and rapidity with which the revolving 
milling disk does its work. 

‘Now, I believe that it is an accepted fact that all materials 
possess some degree of elasticity ; and if this is the case, I 
think it can be shown that the tire of a spoked car wheel 
must, to some extent, have a similar effect upon the per- 
manent-way, ав the milling tool has upon the edges of the 
blank terminal screw. 

When a moving car-wheel has one of its spokes perpendi- 
cular to the rail, it must press upon the latter with greater 
force than when the point of contact between the tire and 
rail is midway between two spokes. 

The progress of the wheel would, in such circumstances, 
be a succession of varying degrees of pressure. Of course, 
the variations would be almost infinitesimal, but I am, never- 
theless, inclined to think that what between the normal 
weight of the loaded car, and the enormous pressures exerted 
by the wheel upon the rails during the periods of braking 
and acceleration, the milling effect would, in time, become 
appreciable. Once the slightest unevenness was produced, 
each succeeding wheel would have a tendency to accommo- 
date its points of unequal pressure with the corresponding 
parts of the rail in the same way asa blank nut will adapt 
‘itself to the corrugations of the milling tool, notwithstanding 
any differences in circumference. 

The milling effect would, of course, be immensely greater 
in the case of a driving, than of a rolling, wheel ; and this is 
probably the reason why the“ roaring rail " does not trouble 
the horse tramway companies. A driving wheel tends to 
dig iteelf into the rails, and because the mechanical power 
is transmitted from the axle to the tire through the spokes, 
the digging effect is more pronounced opposite the junctures 
of the spokes with the tire 
than elsewhere. Unless the 
distance between the respect- 
ive points of contact of the 
front and rear wheel with the 
rail represents a complete QS 
number of the distances be- 92 
tween two spokes, each wheel (_ -. 
might possibly start a wave 
system of its own; and in 
such a case the wave-lengths 
of the corrugations on the 
rails would not correspond to 
the distance between two 
spokes. 

If the above theory is cor- 
rect, the cure of the “ roaring 
rail" is simplicity itself. 
Use spokeless or wood-blocked 
wheels. 

I shall be glad to hear what your readers have to say. 

I admit that the theory is incomplete, inasmuch as it does 
not explain some of the peculiar phenomena observed on the 
Indian Railways; but it is, of course, possible that the 
. trouble with the latter does not spring from the same cause 
as that which is playing such havoc with tramrails. 


D. Evans. 


Resistance 
under test. 


Cardiff, September 8th, 1906. 


EVERSHED’S PATENT BRIDGE-MEGGER. 


WE recently paid a visit to the Acton Lane Works, Chiswick, of 
Messrs. Evershed & Vignoles, Ltd.—a restless, uneasy firm, like the 
Athenians, always running after some new thing, and trying to beat 
themselves—to inspect their latest innovation. This took the form 
of an addendum to their " Megger" whereby the combination 
extends its range downwards from the previous minimum reading 
of 5,000 ohms to a fraction of 1 ohm, thus filling in a part of the 
scale formerly blank. 

The mode in which this improvement is effected may be gathered 
from the accompanying figures and explanation. 

The Megger itself is modified externally only by the addition of 
four insulated terminals, a ratio switch, and a change-over switch. 
Internally the modifications are more extensive, as the connections 
are radically altered by the change-over switch; but this does not 
affect the working of the Megger as such in the least; the simple 


External terminals 
of bridge. 


operation of turning the switch to “ Megger" completely and 
instantly restores it to ita ordinary function of measuring insulation 
resistances from 5,000 to 40 million ohms by direct reading. A full 
description of the Megger was given in our issue of December 9th, 
1904, page 937, and fig. 1 shows its appearance as modified. 
Turning the change-over switch to Bridge,” the ohmmeter of 
the Megger becomes a galvanometer, and the two windings of the 
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Ев. 1.—EvEnRsHED'S PATENT BRIDGE-MEGGER. 


generator are put in parallel, so as to secure a larger current- 
carrying capacity at a lower voltage. The ratio arms of the bridge, 
which are enclosed in the Megger, are at the same time brought 
into circuit. The resistance box is next connected to the appro- 
priate terminals by flexible leads, and the resistance under test to 
the remaining pair. The Wheatstone Bridge is then complete. 


. The whole of the connections, internal and external, are shown in 


; 2. 
ene resistance box is illustrated in fig. 3, and is of the direct- 


reading dial type. It contains four sets of coils, from 1 to 9,999 
ohms, each set being controlled by a multiple-contact rotary switch 
carrying a figure dial, which shows the number of units, tens, &c., 
in circuit, at a little window in the top plate. The complete 


Current Pressure 
coil. coil. 


f | | ee O External 
А e ES | terminals 
of Megger. 


Ratio Change-over 
switch. switch. 


i Fic. 2.—СомргЕТЕ CONNECTIONS OF BRICGE-MEGGER. 
The Change-over Switch is shown set to “ Bridge." 


range of each switch is included within half a revolution, and a 
mechanical device ensures precision in the setting of the switch for 
each contact. The figures being in their correct order and position, 
it is easy to read off the resistance and difficult to make a mistake. 


Fig. 3.—DiRECT-READING RESISTANCE Box. 


Particular care has been taken in the design of the resistance 
switches; many experiments have been made to ensure the 
maintenance of a good low-resistance contact, and the whole of the 
parte are entirely enclosed in a dust-proof case, Diagrams of 


Looped lines. 
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connections and instructions for testing are pasted into the lid of 
the resistance box, and provision is made for neatly stowing the 

leads in the box when they are not in use. 
It will be observed that the following advantages are secured :— 
There are no plugs to insert or lose, no keys to tap, no scattered 
to add up and no levelling todo. To take a reading, the 


handle of the generator (which takes the place of a battery) is 


turned, and the resistance ів varied until the pointer of the ohm- 
meter is brought to the point marked “Infinity.” This operation 
is facilitated by the instructions Increase R,” “ Decrease R,“ 
which are permanently inscribed on the scale, the direction of the 
deflection being always the same under given conditions of 
departure from balance. ` 

The range of resistances which can be measured with the 
Wheatstone Bridge thus formed extends from one million ohms 
to one-hundredth of an ohm; in each case a result is obtained 


Resistance box. 


Ratio 
switch, 


Change-over 
switch. 


Resistance under test. 


Fic. 4.—CoNNECTIONS FOR MEASURING RESISTANCES UP TO 
10,000 OHMS. 


accurate to four figures, which, of course, is amply sufficient for 
practically all the measurements ‘that the workaday engineer is 
called upon to make. The pointer is always steady, and a change 
of one unit in 10,000 is distinctly observable upon the scale. The 
rate of turning the handle does not affect the reading, unless the 
unknown resistance is highly inductive, such as a dynamo-field coil, 
or has a high capacity ; in such event, the speed of turning the 
handle must be above the value at which the constant-speed device 
comes into play. When commencing a test, however, and until 
approximate balance is attained, the handle is turned slowly. The 
whole process of balancing can be carried out in a remarkably 
short space of time; but the coils are so constructed that they can 
be left in circuit for a long period without being overheated. 

Fig. 4 shows the connections of the apparatus for measuring 
resistances from ‘01 to 9,999 ohms, the ratio switch being turned to 


Ratio 


switch. switch. 


Fra. 5.—CONNECTIONS FOR VARLEY's Loor TEST. 


100, 10, or 1 as required. For higher resistances the box and the 
resistance are interchanged, and the ratio switch used ор 10 or 100; 
in this case the words Increase R and "Decrease К” must be 
read in the converse sense. Resistances above 10,000 ohms can 
also be measured with the Megger alone, but, of course, the bridge 
test is the more accurate. : 

Obviously, the Bridge-Megger can be used for localising faults 
on lines, provided that the latter are of sufficiently high resistance 
per unit of length—as, for example, telephone or telegraph lines. 
Fig. 5 shows the connections for Varley's loop test, the distance of 
the fault in ohms, d, being 3 (Li 4- La — R), where r4 + 14 equals 
the whole resistance of the loop, measured by the bridge method, 
and в is the reading obtained at balance with the connections as 
shown and the ratio unity. pe-99 5 — 4 

The handiness of the bridge, and the quality of the workmanship, 
are fully up to the high standard set themselves by Messrs. Evershed 
and Vignoles, to whose admirable spirit of progress and determina- 
tion not to let well alone, but rather always to go one better, we 
have already referred. К 


Brandon Lighting.— The U.D.C. has refused the 
application of the County of Durham Electric Light Co. for 
permission to use overhead mains. 


Change-over 


ORGANISING THE SALE OF 


ELECTRICITY. 
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ORGANISATION AND CONDUCT OF A NEW BusiNESsS DEPARTMENT 
SUITABLE FOR CENTRAL STATIONS IN CITIES OF 
00,000 POPULATION AND UNDER. 


By M. S. BEELMAN, Jux.“ 


I HAVE been recently in a number of cities, not alone of 50,000 and 
under, but of 100,000 and over, where the central station had not 
only no organisation for securing new and retaining old business, 
but no sense orappreciation of the lack of it. These companies do 
no advertising, make no attempt to educate their public to a know- 
ledge of the superior advantages of an electrical service, have no 
special propositions, employ no canvassers. Some of them do not 
even follow up the permits for new buildings. They give no sug- 
gestion to the customer as to the most economical and effective 
methods of lighting his home or store or factory—that is left to the 
wiring contractor, who in all likelihood has an exceedingly primi- 
tive and limited idea of illuminative engineering. The attitude 
of such a central station may be thus expressed: Here we are. 
If you really want to buy current from us and are careful in arrang- 
ing necessary preliminaries and formalities, we will agree to supply 
it to you." In one city of about 50,000 inhabitants, not 100 miles 
from New York, the customer, before being permitted to do busi- 
ness with the central station, must come to the company's office 
and sign his (ог her) name in a big book kept for that purpose. 

The business that comes to these central stations drifts in. If 
the station makes money it is rather in spite of itself than because 
of itself. And, under the circumstances, sooner or later the muni- 
cipal ownership propaganda is certain to take strong hold. "There 
is need of stirring and enlightenment. These stations must 
"awake, gird up their loins and go forth to do battle" for 
business. 

If I were to be asked what the company, awaking from its 
lethargy and desirous of securing the possible business within its 
sphere of operation, should first do towards establishing an еҝес- 
tive organisation, I would say : 

Hire a good man ; if possible, one familiar with the kind of work 
he will be called upon to.do; a man under 40, if you can; better 
yet, under 35. If you can secure one with a combination of tech- 
nical and commercial knowledge, not necessarily an engineer, but a 
man who has been trained around a central station, knows some- 
thing about generating and distributing methods and has tackled 
lighting and power problems before, so much the better. He will 
have the less to learn and you the less to teach. But, above all, he 
must have “ ginger," he must be a hustler with red blood in his 
veins, and in his heart the zest for labour and the pride and loyalty 
of the service. If the time comes when expert or technical know- 
ledge which he lacks is needed, you can buy that for him, but you 
cannot buy the energy, the dash and the vim if it is not there. 

There are many such men to be had. Sometimes we find the 
very man in charge of some smaller central station. А good place 
to look for him also is among the employés of the larger companies, 
where the live young man is likely to have had a more comprehen- 
sive experience than would have been possible in a smaller station, 
and still, because of peculiar conditions, to be working for a wage 
which would make an offer well within your limit personally 
flattering and financially attractive. 

This man should have charge of the organising and conducting of 
our new department. Let us consider him as having been installed 
and call him the general agent. 

The first step our general agent shall take is to establish a first- 
class and highly attractive office and showroom. This should be 
located on the main street or principal square of the town. If 
the company’s offices are already so located he can alter and utilise 
them—or a portion of them—for the purpose. But if, as is too 
often the case, the offices are on some side'street at a distance from 
the business centre, or even—as frequently happens—in the 
generating station itself somewhere on the outskirts of the city, 
then the general agent must either get the company to move its 
entire offices, bag and baggage, to a main location, or else hire for 
his department alone а suitable store. I should recommend the 
former course, so that every time a customer comes in to pay his 
bill, or anybody enters the office for any purpose, he must neces- 
sarily see the exhibit of electrical appliances and utensils. Thus 
the law of suggestion comes into play, and the visitor becomes 
more or less interested in those things to which we desire to attract 
his attention. 

This new office and showroom must be made bright and attrac- 
tive. The colour scheme should be & creamy white, that will 
reflect the light to the best advantage. The electrical exhibits 
ought to be as varied and complete as possible. A great many 
exhibits can be secured at little cost from manufacturers, who will 
be glad to co-operate with the central station for the advantageous 
display of their wares. 

The windows of this office must be utilised to illustrate different 
methods of show-window lighting. Arranged on separate switches 
can be shown exhibita of trough incandescent lighting (as by Frink 
reflectors), incandescents in combination with cone or holophane 
reflectors, and Nernst lamps with the special Nernst retlectora. 


* Winner of the $500 prize given by the Co-operative Electrical 
5 Association, Cleveland, Ohio. Reprinted from New 
York Electrical Review. 
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The common method of window lighting by means of pro- 
jecting incandescents running around the sides of the windows, 
or by chandeliers, may also be shown; but in this case care 
must be taken to explain to customers that wherever the 
object of the lighting is to display the goods, then one of the 
three firat-mentioned systems of reflected light from hidden sources 
is the more desirable, while the visible lamps, projecting or in 
chandeliers, may only be used to advantage when the object is not 
so much to draw attention to the goods as to attract the eye to the 
window itself, as with a saloon. 

In the show window itself should be placed an exhibit of electric 
fans and heating appliances—such as irons, water and food heaters, 
coffee percolators, chafing dishes, stoves, toasters and grids, heating 
pads, curling irons and the like. Adjacent to each appliance place 
a neatly printed or painted card, naming the article aud a definite 
price for its use, thus :— 


rms ELECTRIC IRON Can be used | 


for one hour FOR SIX CENTS. E 


If there is room in the window, a sewing machine operated by 
a motor should be prominently featured and kept running, as a 
moving object attracts more attention than a still.life exhibit. If 
you prefer, & buzz saw or a coffee mill might be thus utilised 
instead of the sewing machine. Two or three handsome reading 
lamps will add a touch of art and colour to the window. 

An exhibit of various types of lamps should be installed in the 
office. These should include arc lamps (one showing the concentric 
diffuser), one, two and three-glower Nernst lamps (there is a simple 
but highly artistic five-single-glower Nernst lamp fixture which 
could well be madea part of this exhibit), Meridian and high- 
efficiency lamps, Cooper-Hewitt tubes, turn-down lamps—such as 
the Hylo—and attractive and efficient clusters, such as the “ Arc- 
Burst" and the “ Pagoda” reflecting arc. Holophane glassware 
could be shown as an annexe to this exhibit. 

Two or three types of panel signs, individual letter signs and 
transparencies should be installed in this showroom if there is 
space for them; novelties in signs and transparencies could be 
added from time to time. 

The balance of the exhibit should be made as complete and 
interesting as is possible within a reasonable expense limit. There 
must be a motor exhibit, of course, and among other appliances 
that could be given a place in the showroom might be mentioned 
these :— 

Electric pump, electric organ-blower, electric forge, electric drills 
and lathes, electric coffee mill, combination electric meat chopper 
and coffee mill, electric dough mixture, electric ice-cream freezer, 
electric vibrators, electric dental machinery, prepayment meters, 
theatre dimmers, electric vacuum carpet cleaner, motor operating 
refrigerating machine, motor operating adding machine, the Gray 
telautograph. | 

Та a prominent place over the desks which his canvassers are to 
occupy our general agent should have a sign hung, reading :— 


DON'T TALK VOLTS 6 AMPERES. 


TALK DOLLARS and CENTS. 


And this brings us to the subject of canvassers. The general 
agent will, of course, take steps at once towards securing the aides 
required in his campaign for new business, the principal questions 
that arise being —how many does he need? in what manner shall 
he secure them, and how much ought he to pay them ? 

The solution of the first question must be governed to a consider- 
able extent by local conditions—the industrial, commercial and 
r.sidential nature and status of the town. Roughly speaking, I 
should say that, other things being equal, a city with a population 
of 50,000 or less, which is alive and fairly prosperous, would require 
one canvasser to about every 12,500 population. This is an elastic 


rule, however, and must be freely interpreted. For instance, I have 


in mind a factory town in New Eogland, with a population of 
100,000, of which 35,000 are mill hands, comparatively few of which 
would be “ prospects.” In deciding upon the numbar of canvassers 
needed there, that 35,000 would receive but scant considcration. 
Take it, then, that we start with one canvasser for every 12,500 
population, and these we can lop off or add t» as future conditions 
and contingencics may show to be necessary. 

To secure the men we want, we must either again draft from the 
larger companies or advertise in technical publications. Very 
likely our general agent knows one ortwo men of the type he wants 
who are working for other companies, and whose services he can 
secure. It may be possible to take an employé from some other 
department of the business and put him to canvassing, but my 
experience has been that such men are rarely effective and usually 
unsatisfactory. Ава rule, if I had to, I would rather take salesmen 
from some other line of business and educate them. 

As to remuneration, whether straight salary or salary and com- 
mission is the best method of paying, is a debatable question. I 
am a firm believer in the latter method as the one most effective 
for securing new business. Especially is this true in residence 
districte, where the householder must frequently be interviewed at 
night, the only time he is to be found at home. The canvasser on 
straight salary naturally hesitates to give np many of his evenings 
to this work, but if each call may mean a dollar or two to him, it 
becomes в different proposition. An equitable arrangement for the 
payment of canvassers would be, I should say, about $12 per week 
salary and a commission of two cents per 16-0.р. lamp equivalent 


for all over 250 equivalents a month the canvasser turns in. In 
addition the company should pay his car fares and incidentals. 

Now then, let us suppose we have gathered our selling force 
together and have equipped our showroom. We are still not quite 
ready for business. It is advantageous, I believe, to give the new 
men the run of the office for a day or two, so that they may become 
acquainted with the company's physical lay-out and ite installation, 
metering and service methods. During this time our general agent 
can have divided the city into districts, one for each of his can- 
vassers. A word about this work of districting. 

There are many cities where the business district is largely con- 
centrated in the centre of the town. In places of this kind I 
believe it an excellent plan—at least to start with—to district 
along lines starting at a common centre in the business section and 
radiating outward, thus:— 


— — — e 
Ра — Š 

A n p ч. 
/ " Е 
| < 
| "- BN 

5 xL SR 

ae 


In this way you give each man a portion of business section, of 
residence locality, and probably of power territory. Later on you 
may find that one of your men is especially effective in residence 
work, another for business or for power propositions, and it is then 
easy to redistrict in accordance with the special qualifications of 
yourmen. Or, again, later on—to vary the system—occasionally 
one man may be given one line of business—the printers or the 
butchers or bakers, or whatever line may be selected —to canvass 
right straight through, giving a report upon each one interviewed. 

Now then, we are pretty nearly ready to canvass. Our general 
agent gives his men a selling talk - not only to inspire them with 
enthusiasm, but to give them the last word of information as to 
how to approach and handle various light and power propositions 
as they may present themselves, so that the men may be competent 
to advise prospective customers as to matters involved in their 
installation, such as wiring, selection of lamps and glassware, 
location of switches and outlets, painting and decorating of houses 
and stores to produce the best and most economical lighting effects, 
types of motors in general most suited for special classes of power 
work, ideas and methods of apportioning the units in a power 
installation, &c. It is well if these instructions, together with the 
special propositions offered by the company, be gotten up com- 
pactly in small book or pamphlet form and handed to each can- 
vasser. Of course the canvasser must be told to refer at once all 
propositions that he finds himself unable to adequately or com- 
petently handle, to the general agent. If he starts such business ne 
is entitled to his commission thereupon, even if the deal has to be 
consummated by the general agent or some expert or specialist. In 
connection with this talk of the general agent to his men, it may 
be said in passing that it is excellent business to secure from time 
to time and as frequently as possible experts in various lines to 
address the members of your business department - illuminating 
engineers, power men, Nernst, Meridian and high-efficiency repre- 
sentatives, heating appliance manufacturers and the like. This 
helps a great deal. 

Now to canvass. Some might advise a preliminary canvass to 
secure names and addresses of prospects, but I believe in digging 
right in from the start, reaching out nfter business from the first 
day. The district agent begins work about 9 a.m. and is instructed 
to report back about 4.30 or 5 p.m. If this is not practicable on 
account of distances, then reports can be limited to the morning 
session, the di-trict agent arriving at the office at eight instead of 
nine o'clock; but where practicable it is better to have the agent 
return late in the afternoon so that he may report on his day's 
business then, giving time for the general agent to go over the 
reporte and prepare his instructions to his men for issue in the 
morning. : 

There are a number of systems of keeping track and record of 
cauvassers' work. The card system is probably the best for the 
city of 50,000 ог less. The district agent's daily report of his work 
he makes out in the form of a card for every one visited, on which 
card is inscribed name, address, nature of business, date visited, 
attitude of the visitec, prospects of doing business with him, when 
to call again, &c. This is not a particularly arduous job for the 
canvasser, as he is not likely to call upon more than from 12 to 20 
people a day. : | 

The general agent must look these daily card reports over care- 
fully before they are alphabetically filed away. He must especially 
note any difficulties or obstacles encountered by his men, and he 
himself must bend his best sales efforts on these especially difficult 
problems and propositions. If a canvasser reporte a man as posi- 
tively out of the prospective class, before the general agent accepts 
this classification, he should either send someone else to see the 
recalcitrant or go himself. In this way the impossibles can be 
eliminated and the card catalogue list becomes a list of pro- 
sp :ctives. 

And this list of "prospects" soon assumes proportions and 
furnishes the best possible list for the effective distribution of 
printed matter. 

And this brings us to the important subject of advertising. 

I am inclined to believe that newspaper advertising is likely to 
be more advantageous and protitable in a small city than it is in а 
bigone. There should be more or less of it done in every city, not 
only because it promotes a desirable feeling of goodwill between 
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the newspapers and the corporation, but because it certainly has a 
very real educative value. In the average big city, however, the 
character of the population is such that, out of a circulation of, say, 
100,000 that some newspaper may have, only one or two thousand 
may be possible customers. In advertising, the company must pay 
to reach the 98,000 unprofitable ones along with the 2,000 prospects, 
and it is, as a general proposition, uneconomical to pay for all this 
surplus publicity. In the average small city conditions are different. 
Circulations are not so large nor mediums so numerous, advertising 
charges are not so heavy, and a larger proportion of readers are 
likely to be prospects. So that, for advertising in the city of 50,000 
or lesa, I would utilise the newspapers to a considerable extent. 
Take a whole page or half-page once in a while on some special 
occasion, such, fo instance, as a reduction in rates or the inaugura- 
tion of some new policy or special proposition, or a marked addition 
to station capacity. At other times use an advertisement each week 
in weekly papers, and about three times a week in dailies, not all 
the year round, but for certain months in the year, pausing now and 
then to take breath and gather renewed energy for a new campaign. 
The size of these advertisements should not be fixed hard and 
fast, but should vary up from a minimum of 5 in. single column or 
4 in. double, according to the particular message it 1s desired to 
convey. 
- I doubt if a central station in a city of 50,000 or less would 
support a first-class advertising man, and the other kind is of little 
use—liable to cost a good deal more than his salary. If your 
general agent can write a good advertisement—and a good adver- 
tisement does not need to be “smart” at all; it is merely the 
embodiment of a common-sense argument or a special proposition 
in an attractive form—so much the better. He can do that part 
of the work to advantage, especially if it is some special pro- 
position or announcement of local interest and value that is being 
made. For general advertising of educative etfect some of the 
advertising agencies that have made a speciality of electrical work 
—notably the Curtis Advertising Co., of Detroit, and the C. W. 
Lee Co., of Newark—get up clever and attractive newspaper 
advertisements, both text and illustration, and supply them at a 
price that any central office can afford. Or the general agent can 
secure samples of the advertisements of the larger companies by 
writing for them, and many of these can be readily adapted for 
local use. | 

The same rule or methods may follow in securing advertising 
matter for the other and, in my judgment, more valuable system 
of advertising by letters, circulars, booklets, &c., distributed through 
the mail. The advertising agencies get up some very excellent and 
relatively inexpensive general educative matter which is printed 
with your name and—as far as any one who receives it knows— 
emanates originally from you. In this category is the “ residence 
number" of the electrical bulletin recently issued by the Curtis 
Co. Letters, cifculars, &c., that refer to purely local offers, con- 
ditions and annógncements must, of course, be gotten up in the 
home office by the general agent or an aesistant, and here again 
samples of the big companies' advertisements will be of aid, if not 
to pattern after, at least to suggest ideas and methods of treat- 
ment. Another big help is to get à good printer, even if he costs 
you more. Don't have а poor printer if you can avoid it, at any 
price. The good one is often able to aid you with ideas, sugges- 
tions and plans for the effective construction of advertising matter. 

Here is a point that should be borne in mind: Never send out a 
piece of advertising matter without enclosing a return postcard. 
A fundamental law of political economy is that man is a lazy 
animal, and you want to make the path to your front door as easy 
and smooth as possible. Each different branch of the business 
should have its distinctive return postcard, so if you send outa 
lighting circular you enclose a lighting postcard ; a sign circular, a 
sign postcard, and the same with power, fans, heating and refriger- 
ation, if you go that far. Don’t make it a postal card; that is 
expensive ; but an attractively printed postcard, with your address 
and place for 1 cent stamp on one side, and on the other a printed 
form refgrring to the matter in hand and space for the name and 
address of the sender. I have experimented as to the relative 
advertising value of the penny United States postal card and the 
plain postcard for this return work, and find that while the cost is 
as six to one, the latter is nearly as effective asthe former. This 
return postcard method gives you a fair chance to estimate the 
interest your advertising is arousing, and leads, if the advertising 
is right and other things being equal, to a continuous and often 
surprisingly large amount of new business. 

The system of doing the bulk of your advertising by mail distri- 
bution of circulars, booklets, &c., rather than through the news- 
papers is the best, because you reach, if your campaign is rightly 
conducted, just the people you wish to reach, and with the least 
waste of expensive publicity. Your list of prospects is a good list 
to work on, and that can be supplemented by special lists for special 
purposes—as, for instance, a sign list composed of present store 
customers and stores not yet using the service, but whom you hope 
some day to secure. Your sign proposition may be the entering 

"wedge, And this brings us now to another very important feature 
of and factor ina new business campaign, and that is the special 
propositions. P 

And right here I want to say that if you want to get a big share. 
of new business, you have got to be liberal,you have got to go 
half way to meet the customer, you have gotto be willing to spend 
& dollar to make two. | 

А good many companies are ready to make extensions, even in 
cases where it takes quite some time to get back the original 
investment, not to mention a profit, yet they turn away haughtily 
from the proposition to supply a customer with some equipment 
which in a far shorter period pays for itself and gives a handsome 
return on the money invested. | 


There's the free sign proposition for instance; it has proven 
“ good business everywhere it has been tried, во far as I know. 
A panel sign costs you complete about $45; with overhead con- 
struction customary in the city of 50,000 or less, to hang and con- 
nect the sign ought not to cost more that $25. "Here's an invest- 
ment of $70. Take 200 per cent. of your investment—$140—divide 
it in 24 parts and offer your customers free signs on a two years’ 
guarantee of $6 a month. You are sure to get back the cost of the 
sign and installation well within the two years, even if the cus- 
tomer's current bills do not run above the guarantee (which is 
unlikely). Ава matter of fact, you usually get back the actual cost, 
including the proportion of operating expense, within the first 
year and all the rest above percentage of operating work is 
* velvet," especially as in fully 95 per cent. of cases the customer 
keeps on using the sign far beyond the two years of his contract. 
Not only this, but each sign you thus erect is a good advertisement 
for you and helps bring another, besides being, as aforesaid, in 
many cases an opening wedge for other business with the customer, 
and you retain title to the sign; so that in case of the worst your 
loss must be small, as the sign with slight changes can usually be 
utilised for some other customer. | 

With individual letter signs the return of the investment with 
profit is even more rapid than with the panel sign because they 
use more current in proportion to their cost to you. When giving 
an expensive sign, however, care must be exercised as to the 
financial responsibility of the recipient. 

Still another advantage of the electric sign proposition is that it 
leads the merchant to realise the advertising value of electric light, 
so that he not only burns his sign at night, but is likely to get in 
the habit of keeping his windows illuminated some hours after 
closing, and this again leads others to do the same. Such night 
lighting has a far-reaching effect in creating new business for the 
entire town, increasing the activity and energy of ita life, and 
materially assisting in its development. 

The sign is a good advertisement to the customer, too, and 
economical as well. Suppose it costs him $10 a month for lighting 
it. How much newspaper advertising could he buy for that 
amount? How many circulars can he print and distribute? Why, 
it would cost him that much to buy a thousand postal cards without 
the charge for printing and addressing them, while his sign, for 
$10, is brightly visible for three or four hours every night to every 
one who passes the store, giving it a distinctive character, and 
“burning his name into the public mind.” | 

The town in which this free sign proposition will not “ take,” if 
it is properly advertised and pushed by the new business organisa- 
tion, must be dead indeed. 

Then there are the special lamp propositions. There are doubtless 
many stores in the city in which we are hustling for new business 
that are illuminated by the gas arcs or Welsbachs, which we find it 
impossible to touch with the ordinary standard incandescent lamp 

roposition. Here is where the Nernst lamp comes in, also the 
Bigh-efficiency and Meridian lamps. Each has its place. The 
Nernst is an attractive proposition to a customer, especially a lamp 
about three-glower size. It is highly attractive, even decorative, 
in appearance, gives a beautiful pearly white light, and is in every 
way far superior to any gas lamp, being, at the same time, so 
efficient in wattage as to permit of free competition with gas; and 
from the station's standpoint it is not nearly so expensive of main- 
tenance as, from some reports, we might be led to believe. If our 
friends who are out after new business will supply these lamps free 
with free glower renewals, cven with free wiring and installation 
for outside lamps, they will find this proposition a potent factor in 
securing new and profitable customers, and the stores where you 
install the lamps outside will most likely soon install them inside 
at their own expense. The Meridian and high-efficiency lamps can 
&lso be worked in the same way, either in direct-current districts 
or on overhead circuits, where the customer, having his choice, may 
select one of these types as preferable. The new decorative and 
highly efficient “ arc " clusters that have recently been placed upon 
the market may be utilised to advantage where the customer is 
disposed to complain of the arc lamp at arc lamp cost of operation. 
They give adequate illumination of fine quality at a very low cost. 
With these, as with signs and other lampe, don't be afraid to go 
half-way to meet your customer. . 

A method of getting one class of new business which has worked 
well in at least one large city, but which might or might not be 
applicable to the city of 50,000 or less, can be utilised with the 
drug stores. 

Here hours of burning are long, and the average store may 
not be able to afford the average rate for the average installation. 
Still you cannot cut rates for him and be consistent. Get up an 
attractive advertising bulletin stand of wood and iron that will 
cost you about $15, with a frame in the top portion for a placard 
and beneath this pockets for bulletins and other advertising 
matter. Then make an arrangement with the druggist now using 
gas that in consideration of his permitting you to keep your adver- 
tising stand in a prominent place in his store you will pay him a 
sum, which subtracted from the bills at regular rates for lighting 
his store by electricity will make such illumination economical for 
him. The placards, bulletins, circulars, &c., are changed once а 
month. It is good advertising for the central station, too, because, 
as а rule, the right kind of people deal in drug stores, and while 
awaiting the compounding of prescriptions have time to read your 
advertising, which is placed where they cannot help but see it. 

One way to get at a gas-illuminated store is to offer to draw, 
gratis, plans for the electric illumination of the store which will 
provide a lighting far superior to gas, adding materially to the 
attractiveness of the establishment at a price little, if any, heavier 
than the storekeeper has been paying for an inferior illuminant. 
This can be done by selecting tho right kind o£ lampe and glass- 
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ware and arranging them to advantage. One of your canvassers 
could easily be educated to do this class of work. Once the plans 
are drawn, the storekeeper is very apt to become sufficiently 
interested to wire up and sign a contract. 

Now as to residences and new buildings. In the average town 
of 50,000 there will be found about six architects, in the town of 
25,000, three. One of the first acts our new general agent must do 
is to set himself to get acquainted with these architects, not alone 
in a business way, but, if possible, socially, so that a feeling of 
friendliness may spring up between them. Let him join their 
clubs, take them out to dinner, &c. After this “ entente cordiale " 
has been established, our general agent is in a position to know 
from the start what is taking place in the line of erecting new 
structures, and he is less likely to be called upon to continually 


fipht the installation of isolated plants. Get the architects on . 


your side. 

Then, of course, the building permits must be followed up closely. 
Let no guilty man escape. Every new building must be wired, 
and the way to do this is to see the builder the day his permit is 
issued (before, if possible), and to follow him right up until the 
business is done. The same with permits for alterations. When 
the owner is about to make alterations in his home or store, that 
i8 the psychological moment to approach him about installing an 
electric illumination on the premises. These are new business 
pointers that can not be neglected. | 

A far stiffer proposition than the new residence is the unwired 
old one, and yet there are doubtless hundreds of these—even in a 
city of 50,000—which, if wired, would yield a fair and certain 
revenue. How to get them wired is the problem. Your adver- 
tising helps by bringing the householder to a realisation of the 
many advantages and conveniences of an electric service. Then it 
is а good plan for your canvaseer to call in the day time, get the 
“lady of the house” on his side and then make an appointment 
for evening after supper, when the householder is likely to be in 
the right frame of mind, and the canvasser can meet wife (already 
predisposed in his favour) and hushand together. May and June 
are especially good months to canvass residences in, because 
families who are out of town in July and August can arrange to 
have the wiring done in their absence, eaving them some incon- 
venience. | 

But there are householders who would like to have an electric 
illumination who do not feel that they can afford to pay out the 
cost of wiring in a lump sum. If these be reputable citizens let 
the company help them out by financing the deal, the money to be 
repaid within a year in monthly instalments. If this wiring would 
cost $200 to $250, and that is more than the householder wants to 
spend, suggest to him that he wire his living rooms—dining-room, 
kitchen, cellar, back parlour, parlour and lower halls, which can be 
done within $100, including fixtures. 

The above refers to cases where the tenant is also the owner. 
Where he is not the owner the difficulties multiply. Here isa 
plan or scheme that might prove efficacious under the latter cir- 
cumstances, and is worth while trying where neither landlord nor 
tenant is willing to pay the complete cost of wiring. Approach 
the tenant and tell him that you can appreciate the fact that he is 
unwilling to spend from $100 to $250 in improving somebody else’s 
property, but that it certainly is worth something to him and his 
family to enjoy the comforts, conveniences and elegancies of an 
electric service. Then make this proposition to him: If he will 
see his landlord and get the landlord to pay one-third the cost of 
wiring, and he (the tenant) will pay another third, the company 
will pay the remaining third of the bill. This ought to be an 
attractive and paying proposition for landlord, tenant and com- 
pany. 

You can secure residence lighting, also, planning on paper an 
appropriate illumination for some particular home, and interesting 
the resident in these plans. It is a case of being alive and 
hustling. 

In pushing electric heating and cooking devices, some companies 
have acted in co-operation with the department stores. From per- 
sonal experience, I should say it is better for us to do it alone and 
let the department store do the same. Our standpoints and pur- 
poses are widely different. The store sells the appliance for the 
profit in the sale, and the profit must be a large one, for sales are 
necessarily limited in number. The central station’s object is not 
to make a profit on the sale, but to get the appliance on the system 
where it will use current. Fora General Electric 6-lb. iron, for 
instance, the store charges $4; the iron cost the central station 
about $2.85, and the latter is glad to sell it for $3 if an arrange- 
ment with the store does not tie its hands; and you can sell four 
irons at $3 to one iron at $4. 

. The method which has been most successful in placing irons is to 
send them out on trial, putting one in every house equipped for an 
electric service. In the city of 50,000 or less, I would advise 
either using one of your canvassers for this purpose throughout the 
city, or else making each canvasser take care of his own district in 
this respect. Load the irons in an auto, and when leaving each 
iron for a trial of from 30 days to three months, have the canvasser 
give a little selling talk, and leave a neat circular calling attention 
to its many advantages. Also let him leave a postal card addressed 
to the company, explaining that it is possible, though not probable, 
in first using the iron that some trifling trouble may be experienced, 
їп which case tell the customer not to condemn the iron but to 
send the postal card, when the company's representative will call 
and straighten out the kinks. The iron is all right, and if followed 
up in this way is bound to prove a boon to the housewife and a 
source of revenue to the company. 

. Asa matter of fact, these irons could be given away with a profit 
by the central sthtion. They cost, say, 68, and bring in a revenue, 


to help and a willingness to be liberal. 


which begins the minute they are placed on the system, of about 
$1 а month. In three months the firet outlay is returned, in six 
months the iron is completely paid for out of the profits, and 
becomes from that time a constant agent of profitable income. 
And it is day load, too. In those cities where you may fail in 
securing the $3 for the irons, give them away. 

Other heating and cooking devices are not so valuable to the 
central station as the iron, but they all have their place in popu- 
larising current. You have your display of them in your show- 
room. Get upa demonstration.“ Hire an attractive young lady 
to do the cooking, and send out invitations to your customers. 
Give them something dainty to eat and a small souvenir of the 
occasion. · Have your advertising and your men follow this up, and 
you will sell a sufficient number of appliances to make it pay. 

The use of electric fans can be increased by judicious advertising: 
and canvassing; and if you are not afraid of complications with 
contractors and supply dealers, by selling them at a low figure—a 
price approximately cost. If you have considerable surplus supply, 
rent them out for the summer months. 

I have purposely kept the subject of increasing the power 
business to the last, because it is at once, being primarily day load, 
of the utmost importance to the central station, and, at the same 
time, ordinarily the most difficult to secure. 

First of all, let me say that while it is possible to secure lighting 
business at a higher price than is paid for other illuminants, 
because of superiority and also because average installations are of 
such size that isolated generating plants are impracticable, to get 
any large slice of new power business, your price has got to be 
right, for even if you can go into a factory and demonstrate how 
by eutting out friction load you can largely reduce the energy 
required to turn the wheels, if your rate for current is too high 
there is nothing to prevent the mill-owner from taking advantage 
of your trip, eliminating much belting and shafts, installing motors 
and putting in his own dynamo. 

Power business is such good business that special effort to get 
it is well worth while. If within the limits of possibility make 
your rate right to begin with. i 

It is more difficult to secure a good power canvasser than the 
other kind. If your general agent is enough of a technician and 
sufficiently familiar with power problems to handle this end of the 
business, that is a tremendous help. If not, and there is much 
power business in your town, then, in addition to your other can- 
vassers, you will have to hire a power expert. | 

The way to get power business is to get it. There must be 
energy, enterprise and indomitable. tenacity on the part of your 
power man, backed up, on the part of the company, by a readiness 
Т ‘know a general agent, 
who is also a power man in a manufacturing city of 25,000 inhabi- 
tants, who has got a big load of new power business for his company 
by use of the qualities I have mentioned. He goes into a factory, 
indicates, at the company’s expense, the engines in use, figures out 
the energy saving he can effect by the use of motors, installed to 
the best advantage, finds out what its coal and water cost the 
factory, and has been enabled more than once to go in and win on 
а guarantee not to exceed for expense of operation these coal and 
water cbarges, getting eventually from 4 to 6 cents for the current. 
If the factory owners balk at the expense of motors, he offers to 
buy them and receive payment in instalments. If installation is 
go'ng to interfere with the needed operation of machinery, he 
agrees to install the motors at night, on Sundays and holidays. 
The man has got ginger, and. he does the business. He is now 


. running not so very far away from that ideal condition where peak 


is nearly uniform for at least 12 hours per day. This man's 
example is a good one to follow. 

There is one matter that your general agent and canvassers must 
not lose sight of. In the natural desire for new business, do not 
overlook cr neglect old business. 

As soon as the canvasser has signed up a customer the tendency 
isto quit him and pass by on the other side of the street. This 
must be avoided. The customer onght to be frequently visited by 
the man who took his contract, cementing an acquaintance, ascer- 
taining and attending to his wants, and what is of the utmost 
importance in more ways than one, retaining hisgood will. If the 
customer has a complaint, it is better to relieve him of it than to 
let it rankle in his chest, and the complaint may be of something . 
readily remedied. Besides, the customer may desire to add to his 
installation. Actually the old customers ought to constitute one of 
the most fruitful fields for new business. Don’t neglect them. 

The organisation for getting new business outlined in the fore- 
going has the advantage of being elastic. If you require fewer 
canvassers than you at first figured upon, it is easy enough to lop 
them off; if you need more, to get them. I believe that if the 
ideas and plans of action suggested or described in this paper are 
followed with а reasonable degree of faithfulness and a proper 
adaptation to the peculiarities and exigencies of the particular 
central station making the trial, the result will be such a large 
volume of new business that, besides more canvassers within a year, 
you will require three additional members of your commercial 
Staff, as follows: 


A man to take hold of contracts as soon as they are signed and 
follow them up until connection is accomplished. | 

À secretary or assistant to the general agent, who shall attend to 
the mass of correspondence, and fulfil the office function of the 
general agent while he is engaged on the outside on new business 
propositions. | | 

A record and filing clerk to handle the reports of canvasse 
make out orders, and assume systematic charge of the papers an 
records of the department, 5 
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ENCLOSED MAGAZINE FUSE BOX. 


Tax insertion of a new fuse on a main lead is often the occasion 
of considerable delay and loss of temper. An experienced work- 
man, provided with the necessary tools, and above all, the correct 
size of fuse wire, has to be summoned before the fault can be 
rectified. To overcome these objections, Mr. E. G. Anness and 
Mr. C. W. Denny (of 88, Bouverie Road, Stoke Newington, N.) 
have designed a magazine fuse box, for the purpose of 
immediately introducing a fuse into a circuit by simply turning a 
handle. 

The apparatus, an external and internal view of which we re- 
produce herewith, consista, briefly, of a porcelain drum or fuse- 
carrier, mounted on a wrought-iron spindle, so as to revolve between 
suitable metallic contacts. The porcelain drum 
is provided around its periphery with a series 
of longitudinal channels, se ted from one 
another by walls of его 1518: in each of 
these channels a fuse wire is contained. The 
drum, contacts, and connections to external 
mains are all housed in a neat cast-iron 
case. On the front of the case is provided 
an inspection shutter, by which the fuse in 
circuit can be readily inspected; means are 
also provided by a small hole for seeing the 
number of fuses remaining in the box. The 
handle, which has а spring action, has only to 
be turned through about 45°, and by the action 
of a strong spring will fly back to the normal 
position, switching in a new fuse with a smart, 
snap-like action, and thereby preventing any 
burning of the contacts. Only one fuse can 
be in circuit at atime. The handle can only 
be turned in one direction, through a fixed 
range, thereby making the apparatus extremely 
simple and “ fool-proof.” 

The magazine fuse can be made in several 
sizes and types for various voltages and currents, 
and as a minimum oontains seven fuses. It 
is further proposed to construct magazine fuses 
for voltages above 600 volts, and for this pur- 

ose the ordinary fuse wire will be replaced 

y a dust fuse, which is of similar design to 
the well-known Mordey enclosed fuse. By 
this ment a high-tension circuit-breaker 

of limited capacity is obtained ; that is to say, 
until all the fuses in the box have been used 
up. It is then only necessary to withdraw 
the drum and re-fuse it (which should be | 
done by some authorised person), and seal up the case again. 

The situations where such a magazine fuse box could be psefully 
applied are very numerous, Already its value has been indicated 
in connection with supply companies’ mains to large buildings. 
If, of course, the consumer blew several fuses in succession, it 
would be time to advise the supply company of a fault, but often a 
main fuse goes through some momentary overload or through 
some passing carelessness. Its sphere of usefulness, however, is 
mainly found in power circuits, One fuse blows, and with no 
loss of time, mess or trouble, another is jumped into its place, 
while melting of the fuse wire can in no way earth the circuit 
or make the magazine inoperative. 
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POWER TRANSMISSION LINES. 


Br T. L. KOLEKIN. 


SEVERAL articles on the theory of transmitting electrical 
energy have recently appeared in some of the periodicals. 
It is, of course, of importance for the designer to be familiar 
with this theory, but it is of just as great importance to 
know how to use it to best advantage, and that is what 
the writer in the following article will endeavour to 
demonstrate. 

In laying out a transmission line the following pointe 
have to be taken into consideration :— 

1. Mechanical strength—not only of the poles and insulators, 
but also of the wires. A certain wire may be found to be 
of sufficient size to take care of the voltage drop, but if it 
does not possess a sufficient mechanical strength, the use of 
such a wire will lead to bad resulta. 

2. Current Density.—Before deciding upon a certain size 
of conductor, it is necessary to make sure that the heating 
current does not exceed a certain limit per unit of the 
sectional area, especially where cables are used. A 
current density of 1,500—1,800 amperes per sq. in. is, as a 
rule the maximum allowed for overhead wires. The 


current density for cables will be found in the rules of 
the I.E.E. 

8. Voltage Drop and Regulation.—This is a point which 
should receive careful investigation, especially where large 
motors doing intermittent service are installed, and where the 
torque limits the output of the motors. It must be remem- 
bered that in the case of a three-phase system a 10 per cent. 
drop below the full voltage on the motor means about 19 per 
cent. less torque; or, in other words, the customer receives 
only about 81 per cent. of the torque he has installed.“ 

4. Whether the energy із lo be used for power or for 
lighting ; in casethe energy is to be uged for driving motors 
it is necessary to know the size of the motors. For instance, 
а 25-H.P. motor, two or three-phase, can be wound for 1,000 
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volts, a 40-H.P. motor can be wound for 2,000 volts, and a 
50-H. P. motor can be wound for 3,000 volts. Motors wound 
for a higher voltage than 3,000 volta very seldom come into 
consideration; for, instance, where motor-generators of con- 
siderable size are to be installed. In case the drive is such 
that high tension motors can be used, it should be investi- 
gated whether the energy can be transmitted at such a 
voltage that step-down transformers are required only for the 
smaller motors, or whether it would be of advantage to 
transmit at a higher voltage and use step-down transformers 
for all motors. 

5. Restrictions or Difficultves in obtaining wayleaves, &c.. 
may limit the voltage, and have, of course, to be taken 
into consideration. 

6. Situation of Plant.—It is, undoubtedly, more difficult 
to repaira high tension motor than a low tension motor. 
High tension motors should, therefore, not be used where 
very good skilled labour is not obtainable. Climatic con- 
ditions have further to be considered, as to whether the climate 
is dry or moist, &c. 

7. Possibility of Shutting Down the line in case of emer- 
gency.—In many cases it will be found that a certain per- 
centage of the total load has always to be available, and 
that & shutting-down of the transmission line even for a few 
hours would cause great inconvenience and loss. In such 
cases it is necessary to put down two or more independent 
circuite. The maximum power to be transmitted with one 
circuit shut down, or mechanical reasons, may necessitate 
putting down a larger line than is actually required in ordinary 
service. І think the importance of this item is, as a rule, 
under-estimated. 

8. Cost of energy or coal. 

9. Cost of the transmission line. 

10. Working time and working conditions of the various 
motors, or better still, a 24-hours load curve. 

By means of 8,9 and 10 the most economical” sizeof con- 
ductors can be determined (by the application of Kelvin’s law). 
If items 1 to 7, however, have received proper consideration 
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there is, in many cases, not much room left for a strict 
application of this law. 

It will easily be understood from the above that a general 
rule as to what voltage should be used cannot be given. As 
a guide, I find that under ordinary circumstances— 


Voltage = 150-200 У KW. x v distance in miles 


gives fairly good resulta. For instance, for transmitting 1,600 
KW. over a distance of 36 miles this would give— 


| V = 150-200 У 1,600 x „ 86 = 20,000-25,500 v. 


EFFECT OF THE WIND Pressure. 


In the following we will investigate from what size of 
wires we can expect a good result as far as mechanical 
strength is concerned, and, at the same time, draw a com- 
parison between copper and aluminium. The strain on the 
suspended wire is due to— 

1. Weight of the wire. 

2. Wind pressure. 

9. Weight of snow and ice on the wire. 

The strain per unit of cross-sectional area due to the 
weight of the wire is evidently independent of the size of 
the wire. With the strain due to the wind-pressure this is, 
however, not the case. As regards snow and ice, this acts 
practically in the same way as the weight of the wire. In 
this country it is hardly necessary to take snow and ice into 
_ consideration—at any rato, not simultaneously with maximum 
wind pressure. 

For determining the wind pressure, I will use the usual 
formula for cylindrical surfaces, which is— Pressure = 2 125 
X d x lin kg. per mJ, where d is the diameter and / the 
‚ length of the cylinder (wire) in metres. Assuming— 
з = section of wire in mm., 

р = weight of wire in kg. per m., 

P, = wind pressure on wire in kg. per m., 

4 = resultant of p and p, = У р? + pi in kg. per m. 
We have then— 

TABLE I.—Coprsr. : 


3 p | nm Pa c= d in mm 
10 087 307 31 3˙6 3°7 
20 174 423 48 2˙7 51 
40 348 597 696 2:0 7'2 
80 696 83 1°08 1°64 10:0 


8 p n Ja c= 77 d in mm 
20 0054 423 43 8 51 
40 ‘108 597 608 5'6 72 
80 216 83 94 43 100 


160 432 1°16 1:23 2:9 143 


Fig. 1 shows the relationship between s and v. In the 
case of copper we find that for-a wire of 10 mm. section, 


F 
WEORXTSEREENXENK 


the resulting strain is 3*6 times the strain due to the weight 
of the wire. It will be noticed that ¢ is rapidly decreasing 
for wires up to, say, 30-40 mm.? sectiop, while from this 


point the decrease is less marked. This shows that we can 
expect better results as regards mechanical strength from 
large wires than from small ones, and that wires of less than 
30-40 mm.? section should not be used— say, wire No. 8 
S.W.G.—except, of course, for short distributors. 


Fia. 2. 


In the case of aluminium, we find that the limit is about 


at 60-70 mm.? section, or No. 00 S.W.G. 
Influence of the Temperature.—We will now consider what 


influence the fluctuation of the temperature has on the strain 


to which the transmission line is subject. 
Referring to fig. 2, we will call— 

temperature in C.°, 

coefficient of temperature, 

strain per unit of section, 

section of wire, 

weight of wire per unit of length, 

modulus of elasticity, 

length of wire at / = 0 and с = 0, 

length of wire at a certain / and o, 

modulus of elongation. ; 


And we find— ; 
| z (ly + dl А + ah, 


and 2 being = 2, 


^ 


ыл *z) a (ек 2). 


© so small that for all practical purposes it can be 


neglected, and we have— 
= (1 +at+ i) esse (1) 


‚ Owing to the sag being very small as compared with /, we 
can in this case uge the well-known formula— 


8 M 
(= 10 + e ; eve (2) 


where / is the sag, and w = the length of the span. 
We further know that the sag 


pw : 
h = : зч 9 see eee (3) 


and from (2) and (3) we find 


' c 
Thus 1 ( / aut spay 
172 — c pw 

d t=- „жеее . 4 
= a ( lo 2 24 o? s? lo ( ) 
T is practically = 1, so that — 

0 i ` 

w — lo oe se pui 5 | 
p. Cabo. 0g W 


A E w — 1 er 
Me are now in a position to calculate "43 which in con- 
0 


nection with (4) enables us to determine the relation 
between / and о. It is clear that ¿min and omaz determine 


0—6 We will assume a minimum temperature of — 30°C., 


and that we have a coefficient of safety of, say, 4 at 
the above temperature, and at the wind pressure pre- 
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viously assumed ; the breaking strain of hard drawn copper 
is about 40 kg. рег mm.“; amaz would thus be abont 10 kg. 
For aluminium we would have a стах Of about 6 kg. per 


l 


mm?. Tables. III and IV give the value of — for 


0 
the above /min and amarat spans of 30 m., 50 m. and 100 m., 


TABLE III.—CoPPER. 


2 = 13000 s = 1 = 00000172. 
58,200 
2 — lo 
© 
ö | 
8 at 10 = 30 m. аё w = 50 m. atw = 100m. 
| 
| | 
20 | + 0:0000324 — 0:000359 | 000219728 
40 + 0°000144 — 0000058025 — 00009929 
80 + 0°00018511 + 0:0000639 | — 0:000505 
TABLE IV.—ALUMINIUM. 
, Z з= 7,100 a = 00000234. 
à w — - lo 
lo 
8 at w = 30 m. at 10 = 50 m at w = 100 m. 
40 — 0000099 — 0:00062734 — 0:00293836 
80 + 0°0000005 — 0:000251725 — 0:0014359 
160 + 0:0000808 — 0°(0002929 — 0:00054616 
w— la 


= positive, means that the span is longer than the 


0 
length of the suspended wire at / = 0° and o = 0. 

This shows that practically nothing need be allowed for 
sag, for copper wires, if the average length of spans does not 
exceed 40 to 50 metres. 

(To be concluded.) ` 


BUSINESS NOTES. 


% P.D.M." Contracts.—Among work recently executed 
and started up by the Рнсміх Dynamo MANUFACTURING Co. is 
а 600-xw. set for the Gloucester Corporation, the dynamo for 
which, we understand, has recently gone through very satisfactory 
trials. This is coupled to an engine by Messrs. W. Sisson & Co., 
running at 280 r.p.m. For the Johannesburg municipality, to the 
specification of Messrs. Mordey & Dawbarn, and to the order of 
Messrs. D. Stewart & Co., they have recently completed four motors 
which are rather abnormal as regards the conditions under which 
they have to run; they are for driving blowers in connection with 
gas plant, and were required to give an output of 54 B. H. P. at any 
speed between 175 and 700 r.p.m. when running on a 460-volt 
circuit, the said speed regulation being obtained entirely by means 
of field regulation. These, in common with all the large machines 
recently made by them, are of their Phoenix Pohl” type, and the 
above four machines went through an exhaustive series of tests by 
the consulting engineers, in which we are informed the specified 
conditions were most satisfactorily obtained, the machines having 
an abnormal overload capacity at any speed. For the West Riding 
County Council, to the order of S. Dixon & Sons, they have recently 
completed two 80-Kw. sets with Willans & Robinson's engines; 
for the Barrow-in-Furncss Corporation electricity department they 
have recently completed and installed a balancer booster set ; for the 
Great Western Railway works at Swindon they are now delivering 
three 165-kw. slow speed sets, running at 200 r.p.m. for direct. 
coupling to gas engines. Among contracts recently taken may be 
mentioned а 200-xw. set with Messrs. Willans & Robinson's engine 
for the Nuneaton Electricity Works; a contract for auxiliary 
machinery for the Birmingham Corporation consisting of two 
100-kw. balancer sets; one 200-Kw. motor- generator; four 50-K w. 
balancer booster sets, and two trunk main feeder boosters, each set 
to consist of two 42-K w. machines with motor for driving same. 
The total horse-power of the Birmingbam order is approximately 
2,100. For the Farnley Iron Co., Leeds, they have on ordera 
special dynamo for direct-coupling to a Premier gas engine, the 
output being 140 Kw. at 105 r. pm. For the South African Tech- 
nical College, Cape Town, they have received orders for the com- 
plete equipment of their electrical laboratories, there being some 
£600 of plant thus required. For the Kent Electric Power Co. they are 
supplying some 350-н.р. three-phase motors and motor-generators. 


. vented by describing the force as a pull.“ 


For the Campbell Gas Engine Co., Halifax, to the specification of 
Messrs. Shepherd & Watney, the company have on order seven 
motors, totalling 400 н.р., while for the Urban Electric Supply Co., 
at Hawick, they have recently delivered motors totalling 200 н.р. 
We understand that the Phcenix Dynamo Co. have machines on 
order totalling 5,000 H.P. They report that the sale of their 


‘electric drilling machine is proceeding satisfactorily, and that they 


have recently placed upon the market a Bench type electric 
grinding machine. They are also now proceeding to introduce 
а new starting switch, the Dix-Sandford " patent, which com- 
bines geveral novel features. 


Prices Advance.—The ELECTRICAL POWER STORAGE 
Co., LTD., announce that owing to the continued increase in the 
price of all raw materials, they are compelled to make a further 
increase in prices, to take effect as from 10th inst. All prices 
in their 1903 list are increased as follows :— Renewal sections, page 
30, 15 per cent.; all other prices 10 per cent. 


Book Notices.—Gas Works Directory and Statistics, 
1906-7. London: Hazell, Watson & Viney, Ltd. 10s. 6d. net.— 
We have received a copy of this directory for the current year. It 
gives in convenient form particulars of all the various gas supply 
undertakings in the kingdom, the information being of the same 
character as that to which we are accustomed in electric lighting 
works’ statistics. The officials of the different companies and 
works are stated, and the price of gas (a thing the electrical pro- 
moter generally likes to know before he applies for a prov. order) 
is given in every case. Wherever an electricity works is operating 
the fact is indicated. An alphabetical index to officials is given at 
the commencement of the directory, and at the end there is a list 
of foreign and colonial gas works having offices in London. The 
information given in the book is corrected up to July, 1906. 

Elementary Manual on Applied Mechanics. By Andrew Jamieson, 
M. Inst. C. E. London: Charles Griffin & Co. 1906. Price 38. 6d. 
—This is the seventh edition of this Manual, a fact which might 
be left to speak for itself. We note, however, that in addition to 
the usual revision, the book has been enlarged by about 100 pages, 
with over 40 new illustrations. The new matter embraces centri- 
fugal pumps, the laws of falling bodies and projectiles, energy 
stored in fly-wheels, torsion of rods and wires, loading of beams, &c. 
New test questione have been added, and recent examination papers. 
A wonderful variety of subjects is dealt with in the book, illus- 
trative examples drawn from actual practice forming a prominent 
feature of ita contents. The author has a natural gift for lucid 
exposition, a quality especially valuable in writing for elementary 
students, and this is well seconded by the numerous and clear 
illustrations. Most of the latter are line drawings or wood-cuts, 
and therefore, with few exceptions, they print up well. The 
punctuation might be improved in some of the newer parts, where, 
for some reason, commas are unduly plentiful. The author docs not 
attempt to impose the academic “ poundal upon his readers," though, 
as in duty bound, he defines it in a foot-note ; curiously enough, he 
twicedefines the engincer’s unit of mass, on consecutive pages (pp. 289 
and 290). The,use of the word “ power” to denote force is severely 
condemned, but the letter P is frequently employed to represent 
& force; the difficulty which this introduces is ingeniously circum- 
These, though 
apparently minor points, are of importance, not merely as helping 
the students to true conceptions of the quantities concerned, but 
also as indications of the care exercised by the author in eliminating 
the pitfalls which so frequently have marred the pages of text- 
books on mechanics. The work is one which should not only 
instruct, but also engage the interest of the student, an essential 
factor in all stages of his education, and pre-eminently so in the 
early stages. 

Engineering Standards Committee’s Reports.— Quite a number of 
these Reports have recently been issued, several having a more or 
less direct bearing on electrical engineering. No. 31 contains the 
British Standard Specification for Steel Conduite for Electrical 
Wiring ; it admits close-joint, brazed, welded and solid-drawn 
tubes of mild steel, stove-enamelled or galvanised inside and out. 
Two classes are recognised -A, plain light-gauge unscrewed conduit, 
and B, heavy-gauge screwed conduit, with Whitworth pipe threads, 
as defined in a previous Report (No. 21). Both classes are to be of 
the dimensions given in a table, and are to be made in lengths of 
10, 12 or 14 ft. The dimensions of the sockets and couplers are also 
specified, as well as the radii of bends. Limit gauges are recom- 
mended for gauging the outside diameters, while the thicknesses 
should be determined by weighing a quantity measuring not less 
than 100 ft. in length; screwed (not limit) gauges made in accord- 
ance with the Report above mentioned are to be used for judging 
the fit of threads. Seven gauges are required for each standard size 
bf conduit, socket and coupler; all the dimensions, however, are 
included in one small table. The diameters range from § in. to 
2 in., and the thicknesses (Class A) from 0:040 to 0:064 in., (Class B) 
from 0:064 to 0:092 in. | 

Report No. 25 deals with Errors in Workmanship, based on 
measurements carried out for the Committee by the National 
Physical Laboratory, at the works of a number of leading manu- 
facturers. For the purpose of this investigation the measurements 
were confined to plain cylindrical work, in connection with loco- 
motives, gun mountings, gas engines, dynamos, high-speed engines 
and machine tools. Tolerance“ is defined as a difference in 
dimensions, prescribed in order to tolerate unavoidable imperfections 
of workmanship." “ Allowaucc "ів “a difference in dimensions pre- 
scribed in order to allow of various qualities of fit.” Clearance " is 
“ a difference in dimensions or shape prescribed in order that two sur- 
faces or parts of surfaces may be clear of one another.” Of these 
three, quantities, only tolerance was to be standardised, allowance 
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and {clearancelbeing left to the discretion of manufacturers. The 
analysis of the data obtained is very complete, many tables and 
diagrams being given. It appears from these that in practice the 
average error in workmanship is but little affected by the actual size 
of the work ; measurements on 456 shafts showed a total error of 
1:6 mils, of which 0°5 mil was + and 1'1 mils — ; the average 
departure from the exact dimension therefore was less than one- 
thousandth of an inch, a very satisfactory result. In the case of 
holes (329 measured) the total error was 1:8 mils, of which 1:4 mils 
was in excess of the correct size and 0'4 in defect—a result nearly 
as good as the former. Work manufactured to limit gauges came 
out with flying colours, the total error on shafts averaging 0'85 mil, 
an average departure from perfection of less than half a mil; 
accuracy in boring holes is more difficult of attainment, and the 
total error was 1'2 mils, but even here the + error was but little 
more than half a mil. The tendency observable, as might be antici- 
pated, is to finish shafts rather under than over the correct size, 
and vice versá in the case of holes, to ensure the parts coming 
together. Turning to classified tables, it is very pleasing to note 


that next to small tools, which have а total average error of only 


0'5 mil, high speed engine and dynamo shafts are at the head of the 
list with a total average error of 1:[1 mils. Gas engines run to 2 mils, 
large machine tools to 2:5, and locomotives to 3:1 mils. In the case 
of holes, high speed engines and dynamos actually reach the 
summit, for while the total average error in the case of small tools 
is1:0 mil, it is entirely + ; engines and dynamos have the same 
total average error, but it is nearly equally distributed on either 
side of the true size (+ 0:6, — 0:4), and is therefore practically 
half as t. No fewer than 24 per cent. of the holes measured in 
this class showed no error. Ав re s uniformity in dimensions 
along the specimens, ground shafts show & marked superiority over 
all others, only 16 per cent. having a maximum variation of 1 mil 
or more. The limits of tolerance recommended by the Committee are 
practically the eame as those suggested by one of its members—Mr. 
Robert Matthews, of Mesars. Sir W. G. Armstrong, Whitworth and 
Co., Ltd.—and approximately follow the law 
3 limit = + (01р + 0'5) 

where D is the diameter in inches and the limit is expressed in 
mils; but above 5 in. the. slope is reduced, to allow the limiting 
lines to pass through points representing + 0°0015 in. at 12 in., 
making the total tolerance at that diameter, 0'003 in. Much 
valuable information regarding current usage in connection with 
running, sliding and force fits is given in the Report, which 
should prove a valuable work of reference. 

Report No. 27 gives the conclusions of the Committee as to 
Standard Limit Gauges for running fits, based on the foregoing 
Report. Three general classes of workmanship are defined, and an 
extra fine class forspecial work. ‘The Committee recommends, for 
running fits, that tbe shaft shall be the element more nearly 
approaching the true dimension, and allowance be made on the 
hole. Taking a 5-in. shaft as an example, in the first class, the 
tolerance is 2 mils; the limits of diameter prescribed are 5:000 
and 4:998 in. The allowance is 2 mils, and the limite of diameter 
of the hole are 5:002 and 5'004 in. In second-class work {һе 
tolerances and allowance each become 4 mils, and in third-class 
work they are 6 mils on the shaft, 8 mils allowance and 8 mils on 
the hole. The range in first-class work ів from 5, 5 and 3 mil on 
m саа о i "pus 3, 3 4 3 mils оп a diameter of 12 in. 

bles give the data for sizes advancing by 1 in., and a diagram is 
added embodying the whole of the standard: i 

Report No. 15 deals with Structural Steel for Bridges and 
Buildings, and covers plates, bars, rods, &c., specifying the com- 
position, strength and ductility of the materials, with dimensions of 
tensile test pieces. 

Report No. 24 relates to materials used in the construction of 
Railway Rolling Stock, and includes 19 specifications, covering the 
great bulk of the metal parts employed for this purpose. This 
report is regarded as one of the most important of the series, and 
has been in course of p tion for over four years. It applies 
more directly to locomotive construction, but a large part of it is 
applicable also to carriage and wagon building, and necessarily ite 
contents are of great interest and value to electrical engineers 
engaged in tramway and railway work’ 

Lastly, Report No. 28 deals with Nuts, Bolt-heads and Spanners, 
regularising the shapes and sizes of these parts, and giving tables 
of dimensions. 

The excellent work which has been and is being done by the 
Engineering Standards Committee, and the energy which it has 
displayed in pressing forward its operations simultaneously in so 
many different directions, compel our admiration, and will without 
doubt bear fruit abundantly to the advantage of British industry in 
the future. There ie stil an immense field open for the Com- 
mittee's Jabours, including some regions of the first importance to 
electrical men, and we confidently count upon its dealing with 
these in due course no less successfully than with those already 
traversed. 

“Transactions of the N.E. Coast Institution of Engineers and 
Shipbuilders.” Vol. XXII, Parte 8 and 9. August, 1906. New- 
castle-on-Tyne: the Institution, 4, St. Nicholas Buildings West. 

“The Liectrican Primers.” Complete in one volume. Edited 
by W. R. Cooper. London: The Electrician Printing and Pub- 
lishing Co., Ltd. 10s. 6d. net. 

" Applied Electricity." By J. Paley Yorke. 
Arnold. 7s. 6d. 


Cricket Match.—On Saturday last the annual cricket 
match between the Birmingham Works of the General Electric Oo., 
Ltd., and the Robertson Electric Lamp Works, took place at Old 
Oak Road Ground, Shopherd's Bush. The Hammersmith Works 


London: Edward 


batted first, and made a very disastrofs start, losing five wickets for 
19 runs; Parrott, however, came to the rescue, and after ing a 
useful 34, he was rather unlucky in being run out. The last two 
wickets brought the score up to 67. The Birmingham Works also 
started badly, losing five wickets for 21 runs, until Morris, a very 

mising batsman, gave а fine éxhibition, making 48 before being 

wled by Fornell. The remaining players brought the 
Birmingham total up to 103. In the evening both teams had 
dinner at the Clarendon Hotel, Hammersmith, followed by a 
smoking concert. 


Meter-Card Holder.—Mr. N. A. CHESTERFIELD, of 
the Fulham Electricity Works, has invented a patent holder for 
meter-cards; it is a device for attachment to the case of either 
gas, electricity or water meters, with a mica face, so that the card 
is always in its place and readable. It is claimed that the card 
always being with the meter, an absolute record is kept ; the card is 
always to be found, and is kept clean; meter readers are not 
delayed whilst consumers find their cards, therefore trouble and 
inconvenience to both consumers and supply authority are saved. 
Further particulars may be obtained on application to Mr. N. A. 
Chesterfield. 


Catalogues and Lists.— Messrs. JOHN SPENCER, LTD., 
Wednesbury.—' Trade price list of wrought-iron gae, steam and 
water-tubes and fittings. 

Mzssns. JAMES ARCHDALE & Co., Lro., Ledsam Street, Birming- 
ham.—Tbis firm have issued a new edition of their catalogue 
of machine tools. ^ Numerous high-speed radial drilling machines, 
multiple spindle machines, various high-speed cutting lathes, 
screw- cutting, turret and other lathes, horizontal and vertical 
milling machines, boring, planing, slotting, shaping and shearing 
machines and во forth, are illustrated and briefly described. 

ecial attention should be directed to a special line of co Ae 

high-speed drilling machines and high-speed and capstan lathes. 
A large number of examples are included of motor-driven machines. 
A list of code words and some useful measurement and other 
general information, also some rules for gear-cutting, are given 
at the end of this handy-sized and well-produced book of 
234 pages. 
Mxssrs. Jonnson & Рнігттрв, Lrp., Charlton.— New list- (No. 14) 
containing 40 pages cf information concerning vulcanised india- 
rubber cables made to the Cable-Makers’ Association’s standard 
grades, also relating to non-association wires and cables. A double 
page table is given of pure copper conductors arranged in order 
of carrying capacity. The various sections relating to the 
different grades of cables are conveniently indicated by means of a 
thumb index. Several pages give prices and sizes of fittings wire, 
cotton and silk-covered wires and flexible cords. A long list of 
places where J. and P. cables are used brings up to the rear. 
Messrs. Johnson & Phillips have recently extended their electric 
cable works, and have erected new machinery with all the latest 
improvements. А copy of this catalogue will be forwarded to any- 
one interested. 

Тнв LancasHinzg Dynamo AND Мотов Co, Lrp., Trafford 
Park.—40 pp. illustrated catalogue (for filing with previous lists), 
giving very full particulars concerning their four-pole continuous 
current machines. A full specification of enclosed and semi-enclosed 
motors and dynamos with half-tone views of parts and complete 
machines, is printed, and particulars of sizes, B.H.P. and speed, 
code-words, prices, &., for shunt or compound-wound and series- 
wound, are given. Dimensional and shipping particulars are also 
tabulated. oo 

GENERAL ELECTRIC DE FRANOB, Lro., 11 bis, Rue de Maubeuge, 
Paris.—Section “GQ” of the company's catalogue. It gives 
Ез in French, also illustrations and tables of prices of 

nion steel conduits and fittings, wires, cables and insulators and 
wiremen's tools. 

Messrs. бковов Harom, LTD. Queenhithe, Upper Thames 
Street, E.C.—BSmall abridged pocket edition of their catalogue, in 
which a few of their engineering specialities are shown and priced, 
including screwing machines, chain pipe vice, lifting jacks, pipe 
pee ratchet braces, pulley blocks, belting, packing, aad BO 
orth. 

Mrssrs. Норсвох WnaiaHT & Woop, Century Works, Pellon 
Lane, Halifax.—Price Lists No. 18, shunt-wound dynamoe, from 
12 to 85 Kw.; No. 19, single-phase motors for 50 cycles, 0'2 to 
9 H.P.; and No. 20, two and three-phase motors, 50 cycles, 14 to 
10 n.P. | 

Messrs. GEIPEL & Lance, St. Thomas Street, 8.E.—New illus- 
trated list, giving full details with prices, code-words, and con- 
structional particulars of the Ward-Leonard field rheostats, in 
which many improvements in detail are said to have been made, 
rendering the apparatus more in accordance with modern English 
practice. Considerable reductions in prices are noted. 

Mzsasns. BRucE PaEgBLES & Co., D.—Pamphlet No. 13, con- 
taining a specification of the general construction of their P.P.P. 
polyphase alternators. The windings, parts of machines, and com- 

lete sets supplied by the firm are finely illustrated on art paper. 

e pictures include a group of four 1,500-Kw. three-phase, 10,000- 
volt alternators installed for the North Wales Power and Traction 
Co., Ltd, 500-Kw. single-phase alternator at Burton-on-Trent, two 
400-Kw. two-phase alternators for the Fife Electric Power Co., &c. 
Details are tabulated of weights and prices of 1906 type alternators 
for 50 and 25 cycles respectively. The matter in this pamphlet is 
not at all cramped, and in its general setting the convenience of 
the prospective buyer who wants to easily ascertain the particulars 
of a machine suitable for his specific service has been studied. 

Messrs. Sıemens Bros.’ Dynamo Works, Lrp., Westminster, 
S.W.—Several new pamphlets and circulars for filing in their blue 
binders, already distributed. Circular YM113 gives a general descrip- 
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tion of the better known types of Siemens-Schuckert electricity 
meters. These are listed in Price List 5a, a copy of which was 
circulated recently, and to which the present circular is intended to 
be an accessory. Circular YM114 describes the Siemens electric rock 
drills, which are wound for three-phase or continuous current at 
pressures not exceeding 300 volts. They are very portable, weighing 
only about 110 lb., and can be removed by taking out three bolts. 
They strike from 400 to 500 blows per minute. At the end an 
interesting record is given of one year's working of two 1-н.р. drills. 
Pamphlet YM3s is intended to supersede Pamphlet YM3a; it 
describes the Siemens-Ilgner electric winding system. Additional 
illustrations and calculations are given, and the list of installations 
has been considerably extended. Pamphlet YM15 is a new illus- 
trated pamphlet showing examples of tools and machinery driven 
by Siemens motors. The examples range from a sewing machine 
to a colliery winding engine. All of these lists are fully and well 
illustrated, and their general arrangement and get-up are in the 
excellent style which usually characterises the Siemens publications. 

Messrs. МАВРгЕВ, Ї,ЕАСН & Co., London, E.C.— Circular showing 
and briefly describing their lampholder fan for p.c. and a.c. Also 
a circular giving a list of their various publications, a complete set 
of which may be obtained on application. 

Messrs. JOHNSON & PHiLLIPS, Lro., Charlton.— Sheet tabulat- 
ing types, powers, speeds, pressures, windings and prices of a 
number of surplus lines of new and second-hand dynamos that they 
have in stock. 


Bankruptcy Proceedings.—T. C. Норскіхзох (electro- 
Neurotone), dealer in electro-medical apparatus, Goldhawk Road, 
Shepherd's Bush, London, W.—September 22nd is the last day for 
receipt of proofs for intended dividend. Percy Coles, trustee, 
Tower Chambers, Moorgate Street, E.C. 


Plant for Sale.— The Board of Public Works, Dublin, 
is offering certain electrical plant for sale. Particulars appear 
among our advertisements to-day. 

On September 25th Messrs. WHEATLEY KRR, Рвісе & Co. will 
offer various electrical and other plant, stock and materials for sale 
by auction at Hampton Wick (Christian & Phipps, Ltd. in 
liquidation). Some particulars appear among our advertisements 

y. 

Dissolutions and Liquidations. — CoorkR PATENT 
" ANcHOR” Rar Joint Co., Ltp.—This company is winding up 
voluntarily, with Mr. Wm. Crosland, 43, Albion Street, Leeds, as 
liquidator. | 

EMR ELECTRIC Licht AND Power Co. Lrp. — The first 
meeting of creditors is to be held on October 2nd, at 11.30 a. m., 
and that of contributories on the same day at noon, both at 33, 
Carey Street, W.C. 


Trade Announcements.—We learn that the new works 
that are being built at Tinsley, Sheffield, by the BROTHERHOOD- 
Своскев Morors, LTD., of 19, Hanover Square, London, W., are 
now nearing completion, and in a few weeke will be ready for 
occupation by this company for the production of the Brotherhood 
cars, The new works are being erected on the most up-to-date lines, 
specially for the manufacture of the highest class of cars, being all 
on the ground floor, with north lighting. The main shop is composed 
of five bays, each 240 ft. long, in addition to which are other 
buildings comprising the smiths’, hardening, engine testing, car 
testing, running shed, pattern making, &c., shops, whilst the front of 
the building is occupied by the administrative offices. The works 
are to be equipped with special plant and tools embodying the latest 
practice in motor-car manufacture and construction. A large pro- 
portion of this special machinery is only awaiting completion of 
the building, to be installed. In the past the company have made 
all the parts of their cars with the exception of the engine and 
gear boxes, but in their new works it is their intention to make all 
thé parts of the car throughout. 

We learn that the business carried on by HorLLAND HOUSE 
ELECTRICAL MANUFACTURING Co, Lrp., of 9, Holland Place, 
Glasgow, has been acquired by а new company called Hor. LAND 
Hovuss ELRCTRICAL Co., LTD., which has recently been formed for 
this purpose. The old company was established in 1889, under the 
name of Munro’s Electrical Manufacturing Co., Ltd., with, as 
nucleus, the manufacturing and repairing branch of one of the 
oldest electrical contracting businesses in Glasgow. In the interval 
several changes of a minor character, including the change of the 
company’s name, have taken place in the economy of the company, 
necessitated by the alterations in working conditions, and the 
expansion of the electrical industry generally ; and one result of 
this present re-organisation being the conclusion of the con- 
nection between the company and the above-mentioned con- 
tracting firm, the sphere of its labours should be correspondingly 
enlarged. The active general management of the new company 
will be in the hands of Mr. Harold Watson, A.M.I.E.E., the 
managing director and secretary, and of Mr. James McFarlane, the 
works manager, both of whom have been closely associated with 
the work of the company throughout its various stages of 
development. 

Messes. HASLAM & SCHONTHEIL, of Western Mail Chambers, 
Cardiff, have been appointed by the Adams Manufacturing Co., of 
London and Bedford, agents for the sale of their Igranic " motor 
and dynamo controlling apparatus in the South Wales district. 

Messrs. Lrwp & Co., 60, Castle Street, Liverpool, have been 
appointed by the Wandsworth Electrical Manufacturing Co., Ltd., 
to be their sole agents for Liverpool, West Lancashire and district, 
and they will carry large stocks of the company’s manufactures. 

Owing to increased business, Messrs. R. J. NicHoLsoN & Co. 
‘have removed from 26, Cannon Street, Manchester, to more exten- 
sive promises at Macdonald’s Lane, Corporation Street, and all 


4 


. with a view, 


correspondence should be sent to the new address. As soon as the 
necessary arrangements are completed a showroom will be opened 
for the display of their "Ideal" lighting outfits, the extensive 
demand for which has been the principal cause of the removal. 


Boiler House Economies.—The interest now being 
displayed in boiler house economies is particularly gratifying to 
the well-wishers of British manufactures. The following is a list 
of orders and contracts secured by Messrs. E. Bennis & Co., LTD., 
for electricity works during the last three months :— 

Four stokers and C.A.F. coal elevating and conveying plant (repeat order) ; 
Coventry Corporation Electricity Works. 

Twenty chain-grate stokers; City of Leeds Electricity Department, 

Two stokers and C. A. F., one automatic steam pressure regulator; Accrington 


Corporation Electricity Works. 
Ten stokers and C.A.F. (repeat order); Lancashire United Tramways Co., 
Ltd., Atherton (per Yates & Thom). А 
Four chain-grate stokers for Stirling boilers; 
Mid-Calder, N.B. | 
Five chain-grate stokers; Madras Electric Supply Station, India (per Stirling 


Boiler Co., Ltd.). 
Two chain-grate stokers; Madras Tramways, Madras, India (per Electric 
Construction Co., Ltd., Wolverhampton). | . . 
Seven stokers and C. A. F. for “В. & W.“ boilers; Strand Electric Lighting 


Co., Ltd., Sydney, N.8.W. 

Besides these many similar contracts have been booked from 
flour mills, paper mills, cotton spinners, brewers, gunpowder works 
and so forth. A full list of these which we have received shows 
upon analysis 64 “ Bennis” patent gold medal machine stokers and 
compressed air furnaces; 32 “ Bennis-Miller-Bennett ” new patent 
chain-grate stokers; six sets of Bennis coal elevating and con- 
veying plant; one Westminster“ engine; and one automat ic 
Steam pressure regulator. One of the most suggestive features of 
the list is the order for 20 chain-grate stokers for the Leeds Cor- 
poration electricity works, the municipality of Leeds having, 
after an exhaustive inquiry, decided in favour of the new “ Bennis- 
Miller-Bennett" chain-grate stoker for use with its installation of 
Babcock & Wilcox boilers. The halved links adjusting the air 
supply, and the absence of the troublesome dumping bar in this 
new patent, are claimed as strong pointe that appeal very forcibly 
to engineers in charge of such boiler houses as that at Leeds. 


Japanese Electrical Developments.—A Lancashire 
correspondent of the Daily News reports that representatives 
of Japanese spinning and manufacturing firms are now instituting 
inquiries, quietly and unobtrusively, in Lancashire, respecting 
the adoption of electricity in cotton mills, with the view, no doubt, 
of adopting similar motive power in their own factories in the near 
future. The Japanese intend to have all the latest labour and 
expense-saving devices in their factories, as they purpose making a 
bold bid for the capture of a big portion of the Far Eastern. trade 
in cotton goods. “ Japan has now between 50 and 60 spinning mills, 
containing nearly 2,000,000 spindles, in addition to some 8,000 or 
9,000 looms, employing many thousands of native operatives. 
Textile machinery makers in Lancashire have been busily engaged 
for some time past in dispatching consignments of machinery to the 
land of the Mikado, and the electrical manufacturers’ opportunity 
will arrive ere long in the new cotton-spinning and manufacturing 
country.” 

Iron Tube Prices Advance. — According to the 
Standard, circulars were issued by all the leading houses in the 
English and Scotch wrought-iron tube trade on Monday, announcing 
an advance in prices of from 74 to 84 per cent. on the net. The 
advance is effected by a reduction in the gross discount of 2} per 
cent. All classes of tubes participate. 


Pumpherston Oil Co., Ltd., 


LIGHTING and POWER NOTES. 


Aspull.—The B. of T. has deferred consideration of the 
revocation of the E.L. order obtained by the U.D.C. in 1901 for 
six months. Negotiations will now be entered on with a view to 
obtaining a supply of energy in bulk from Wigan T.C. 


Australia.—NeEwcastTLE, N.S.W.—It is expected that 
new plant, which has been obtained at a cost of about £10,000, 
will be started up at the end of this month, at the municipal 
electricity works. 


Bath.—The B. of T. has written to the R.D.C. asking 
what the Council proposed to do with regard to the E.L. order 
granted two years ago, and which expired on August 12th last. 
The Council has replied that in applying for the order it 
expected to obtain energy in bulk from the Somerset Power Co., 
but having experienced difficulties in the matter, it was still wait- 
ing in the hope that a supply would be available later on. The 
order has cost the ratepayers about £600. 


Blackpool. — Experiments in street lighting with 
2,700-c.P. Excello flame arc lamps have recently been conducted 
with success. Probably about 140 of these lamps will be installed, 
at a cost of £1,100. 


Canada.—OrTrawa.—Inqguiries are being made into the 


available ureter power and deposits of iron in the Ottawa Valley 
ould the investigations be favourable, to the 


establishment of a large electric smelting plant. 
Carlisle.—The L.G.B. has forwarded to the T.C. sanction 
to a loan of £4,722 for extensions at the electricity works. 
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Chatham.—In regard to the new power station for the 
Admiralty, now nearing completion, it is of interest to note that for 
external lighting about 300 arc lamps will be erected, and for 
internal lighting purposes some 600 to 700 arcs, besides about 
18,000 incandescent lamps. Not only will the dockyard be sup- 
plied, but also the Naval Barracks, the Marine Barracks, the Gun- 
wharf, and possibly the Royal Naval Hospital. It is also proposed 
to provide a supply of energy to the powder magazines at Upnor 
and Chattenden ; this will necessitate a cable being laid under the 

river. Electric motors have been provided all over the yard for 
operating cranes, &c. 

Sixteen months have elapsed since the works of the Kent Electric 
Power Co., Ltd., at Chatham, were destroyed by fire; the company 
is now about to open a new generating station on the banks of the 
Medway, near Strood. Five thousand н.р. of plant is installed in 
three sets of steam turbo-alternators, giving three-phase energy at 
11,000 volts. Sub-stations are erected in various parts of the district 
to transform the energy down to 400 volts for power, and 230 volts 
for lighting. The trunk cables between the gencrating station and 
the transformers are laid in earthenware conduits (already laid 
between Frindsbury and Luton Arch, Chatham). It is intended to 
provide duplicate mains so as to minimise inconvenience should a 
fault occur at any time. 


Chipping Norton.—A public electric lighting scheme 
has recently been inaugurated, energy being supplied by a 40-н.р. 
gas driven plant. Eight flame arcs have been erected, and existing 
gas standards are, we understand, being adapted for electrical 
incandescent Jamps. 


Continental Notes,—GEnMANY.—The municipality of 
Allenstein (East Prussia) has decided on the establishment of an 
electric lighting scheme for the town. | 

The municipal E.L. undertaking at Mulhouse (Alsace) is about to 
be extended at an estimated cost of £89,000. 

ITALv.—The authorities of the province of Udine have granted a 
concession for a hydro-electric plant to be put down on the River 
Ornenco at Montenars, for lighting and power purposes. 

A small company has just been formed with a capital of £5,200 
to establish an E. L. scheme for the town of Cornelico, 


Cotton Mills.— We learn that Messrs. W. Moores and 
Sons, cotton goods manufacturers, of Dankhill, Bolton, are about to 
adopt electricity in their mills, and they are about to build 
another shed to hold 200 looms, bringing their total up to 2,000 
looms. 


Darlington.—The T.C. has applied to the L.G.B. for a 
loan of £7,200 for mains, Services, meters, switchboard extensions, 
and mechanical stokers. 


Dudley.— The annual accounts of the Corporation's elec- 
trical undertaking were issued last week. It shows that the revenue 
from the sale of energy for public, traction, and private supply, 
together with that for lamps, &c., amounted to £11,068, compared 
with £10,707 for the previous 12 months. Of the total receipts, the 
sum of £4,153 has been absorbed in the repayment of loans and 
interest thereon, £622 by bank cbarges, leaving a net profit of £323 


on the year. The reserve fund, made up from the profits of 


previous years, stood on March 31st at £2,000. There was an 
increase of £360 in revenue, but the gross profit was £71 less than 
last year. The total capital expenditure in connection with the 
undertaking up to March 31st last was £81,450. 


Fareham.—The U.D.C. has decided to supply energy to 
two places outside the compulsory area, on a guarantee of an annual 
consumption to the value of £40 being given. | 

An alternator’ and a belt-driven exciter are to be added to the 
plant. 


Huntingdon.—The T.C. has given its assent to an 
application for a prov. order for E.L. by the Electrical Works 
Development Co., reserving to the Council the right of safeguarding 
its interests as regards the area of supply, site of works, maximum 
charges, street lighting, and terms of purchase. 


Ivybridge.—After a long discussion, the U. D.C. has 
passed a resolution approving of electric lighting for the town. 


London,—LAMBETH.—The report of Mr. G. Pearson, 
the auditor appointed by the B. of T. to examine the accounts of 
the South London Electric Supply Corporation for the year ended 
December 31st last, was circulated by the B.C. on Wednesday. 
The report was as follows :—'' I have audited the above accounts for 
the year 1905, and found them correct. I have to report that the 
overcharge which I disallowed in the accounts for 1900, of 
£2,275 to capital for directors’ fees has not yet been corrected. 
The balance-sheet contains unrealisable assets as follows :—(1) 
Expenses of flotation of company, £33,689; (2) battery of accumu- 
lators, £618. The provision for depreciation is still inadequate. 
I certify that the capital expenditure to December 31st, 1905, 
amounted to £348,169.” | 

BaTTERSEA.—Mains extensions are to be carried out at an estimated 
cost of £575. 

Fv'nHAM.—On August 30th, 1,953 premises were connected to the 
mains with an equivalent of 97,504 8-c.P. lamps. 
ngo the figures were 1,554 premises and 78,033 8-c.r. lamps. 

HACEKNEY.— Mains extensions are to he carried out at an estimated 
cost of £403. 

_ CaMBERWELL.—Three ratepayers’ associations are working hand- 
in-hand with a petition against the introduction of the proposed 


Twelve months 


electric lighting scheme. Papers are being signed in numerous 
parts of the borough, and already thousanda have affixed their names 
to the lists. 


Luton.—The T.C. has received from the L.G.B. sanction ` 
to a loan of £7,000 for E.L. purposes. 


Lynton.—The Lynton and Lynmouth Electric Light 
Co. has secured the public lighting contract for the district fora 
period of 14 years, the price being approximately 2d. per unit. 


Mansfield Woodhouse.—The U.D.C. has applied to 
the B. of T. for a year's extension for carrying out the E. L. order. 


Middlesbrough.— The T.C. has decided to supply energy 
to all flat rate consumers as from the end of the present quarter, at 
4d. per unit for the first 1,000 units per quarter, and at 3id. per 
unit beyond. 


New Zealand.—WELLINGTON.—The ratepayers’ formal 
approval of the City Council's proposal to borrow £100,000 for 
electric lighting, and to enter into competition with the New 
Zealand Electrical Syndicate in the private lighting of the city, 
has resulted in the latter instructing its solicitors to notify the 
Council that it proposes to apply in the Supreme Court 
for an injunction restraining the Council from carrying out ita 
intention, inasmuch as it contravenes an agreement entered into by 
the syndicate with the City Couneil. 


Redcar.— The U.D.C. has asked the Cleveland and 


Durham Electric Power Co. to quote terms for street lighting by 
electricity. 


Ryde.— An Isle of Wight paper recently stated that a 
cylinder of one of the gas engines at the electricity works burst 
and that one of the employés had a narrow escape from injury. 
Supply was maintained on the day of the accident from the battery. 
Another engine was being overhauled at the time, and in conse- 
quence, despite an attempt by the staff to get this set running, 
the town was without the supply for one night. A new set is also 
being put down, but is still in the course of erection. ' 


St. Annes-on-Sea.— Below we give a short abstract of the 


accounts of the electricity department of the U.D.C. for the fourth 
and fifth years of working :— 


Year ended March 8156, 1906. 1906. 
Total revenue . x оа - £7,913 £7,322 
Total working expenses .. ЯР xs = 4,054 3,806 
Gross profit .. we bs t 4 Şa 8,859 3,516 
Interest received бе see es “2 36 25 
Interest charges ee “> ici - 1,320 1,187 
Sinking fund .. э $3 a 5% 1,330 1,167 
Depreciation .. $a "m Те s „> 1.244 187 
- Balance, applied to rates .. А А — 1,000 
гра ехрепдеа 9 440, 435 £38,606 
Public lamps .. Marc. 216 N. 84 arc. 171 N. 
| | and inc. and inc. 
Maximum load in kw. .. 336 tr., 219 106. 400 tr., 179 ltg. 
Units sold :— 
Private supply 178,908 137,295 
Contract pa * 855,998 373,848 
Public lighting 81,850 76,359 
Total .. ЗА v3 E S4 EM 616,051 589,500 
Average total price obtained per unit .. d. 2-9R8d. 
Total working costs per unit ae ex 1:574. 1:564 


It will be seen that the gross profit has increased this year, 

as compared with 1905. An increase in the total price obtained 
per unit has accurred, this being accounted for principally 
by an increased proportion of private lighting. An increase in cost 
of repairs to mains and cost of collection and accounting, 


which was formerly charged to another department, explains the 


slight increase in costs per unit. 


St. Helens.—The T.C. has decided to hire out arc 


lamps, and to repair and maintain them. 


South Africa, — JoHANNESBURG. — Messrs. Hubert 
Davies and Spain are installing an electric light plant for the 
houses and stables of the Hon. Hugh Wyndham’s stud farm at 


Standerton, where an unusual proportion of the labour is done by 
electricity. 


Standish.—The U.D.C. has appointed a deputation to 
consult with the town clerk and the electrical engineer of Wigan 
with reference to obtaining a supply of energy in bulk. 


Stirling.—Herewith we give a short analysis of the 
burgh electricity accounts for the year ended May 15th last, with 


comparative figures of the previous year :— 


Year ended May 15th, 1906. 1906. 
Total revenue .. = T xs РЕ . £4,674 £4,147 
Total working expenditure .. ee 2,462 2,249 
Gross profit .. 28 ©з - v s 2,212 1,905 
Financial charges - ага T sa «c 2,410 2,299 
Loss on year's working y xs a "a 198 
Capital expenditure .. ds a E .. £39,486 £38,518 
Number of pifbliclamps — .. i - M 253 266 
. Maximum load.. RES me is 228 kw 201 Kw. 
Units sold :— | 
Private supply 184,846 150,977 
Public lighting 101,229 008 
otal .. N EN РЕ 30 ЭР .. 986,711 943,551 
Average total price obtained per unit - 8:91d. *08d. 
Working cost per unit АЕ ә уз ax 2064. 2:164. 
Swinton and  Pendlebury.—The U.D.C. on 


September 4th sealed the agreement with the Lancashire Electric 
Power Co. for a supply of energy in bulk. The L.G.B. will now be 
asked to sanction the loan applied for. | 
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TRAMWAY and RAILWAY NOTES. 


Accrington.—The lease of the Accrington tramways 
expires in April. The system is then, we understand, to be electrified 
by the Corporation. 

The sub-committee appointed to consider a scheme for the elec- 
-trification of the Accrington tramways has recommended that the 
Corporation should operate the system direct by its own staff rather 
than lease it. The estimates are: Construction of new and altera- 
tion of existing tramways, £50,800; cost of electrical equipment, 
£33,300 ; total, £84,100. 


Blackpool.—On the Gth inst. a man was knocked down 
by an electric tramcar; his legs got under the life-guard, and he 
was dragged a few yards, his legs being pinned between the front 
bogie wheels and the brake blocks. The car was raised by means of 
jacks, but death ensued. At the inquest a verdict of Accidental 
death " was recorded. 


Continental Notes.—GeErRMaNy.—The scheme pro- 
moted by tbe Continental Company for Electrical Enterprises, 
which aims at the construction of a suspended electric railway 
between Gesundbrunnen, Alexander Platz and Rixdorf, on the same 
system used at Barmen, has not made any progress from the point 
of view of the investigation of the plan by the responsible authorities 
in Berlin. On the other hand, the company's Berlin bureau has 
utilised the summer for the purpose of making five models on a large 
scale of the various kinds of constructional supports intended for 
the railway, and these will be shown to the authorities in order to 
demonstrate the slight extent to which light and air would be 
withdrawn from the streets by the building of the railway. As 
will, perhaps, be remembered, the Municipal Highways Committee 
adheres to its proposal that the company should construct an 
` experimental line in one of the streets which would later on be used 
by the suspended railway. The Committee has refused to agree to 
the compauy's proposal to construct the trial section at a spot which 
would permit of comparison with the elevated eiectric railway, and 
sbow the application of all the methods of supporting the suspended 
structure. It is hoped by the company to overcome all the objec- 
tions raised on ssthetic grounds by reason of having secured the 
services of four well-bknown Berlin artists designing the archi- 
ga features of the constructional ironwork and of the railway 

ions 


Dewsbury.—The T.C. on September 6th decided to 
apply to the B. of T. for a loan of £9,500 for the electrical equip- 
ment of that part of the Dewsbury, Batley and Birstall tramways 
within the borough. The amount also includes costs in connection 
with the purchase. 

"The B. of T. bas also been asked to approve of the lease of the 
tramways to the B.E.T. Co., and an agreement with the National 
Electric Construction Co. for the construction and leasing of the 
tramways from Dewsbury to Ossett has been sealed. 


Gateshead.—The T.C. has consented to the application 
of the local tramway company fora further extension of time for 
completing the tramway to the borough boundary at Wreckenton. 


Halifax.—The Mayor last week received a requisition, 


signed by six Councillors, asking for a special meetiug of the 


Council on the subject of the tramway dispute, and he declined. 
Of the late tramway employés, 215 handed in their uniforms, and 
asked for their last instalment of wages. 

A masa meeting was held on Sunday last in Savile Park, when a 


resolution was carried "supporting" the tramway men now on ' 


strike. The tactics adopted by the men are not calculated to 
invoke much sympathy for them. We now understand that the 
tramway men at Huddersfield have resolved to support the Halifax 
men by a weekly levy ; motormen paying 1s. and conductors 6d. so 
long as the strike lasts. 

The tramway strike continues, but the Corporation has endorsed 
the action of the Tramways Committee, and is supported by publie 
feeling in the town. 

On Monday an attempt was made to settle the strike. А vote 
by ballot was taken, tbe result being that only two voted in favour 
of accepting the terms offered by the Tramways Committee. 


Hythe (Kent).—According to their promise, if their 
tramway Bill received the Royal assent, the National Electric 
Construction Co. have paid £1,500 to the T.C. 


Sapan.—The Daily Telegraph correspondent at Tokio 
says that demonstrations and rioting took place last week at Tokio, 
as a public protest against the raising of tram fares, and resulted in 
traffic being suspended and trams wrecked. Some of the company’s 
offices were stoned and wrecked. . 


London. — L. C. C. At Lambeth last week a motorman 
was summoned by the police for driving to the common danger. 
Tre case arose out of a collision between the car defendant was 
driving and one in front. He stated that another car was about 
50 yards ahead of him, and when he saw a woman bail it he 
applied the hand- brake, but it failed to act. He then tried sand, 
but the car did not stop, 80 he applied the electric brake, but the 
wheels skidded and his car ran into the car ahead. The woman 
who was about to step on was thrown down and sustained severe 
bruises. The magistrate, Mr. Hopkins, said it was eminently a case 
for a jury, and committed defendant to trial at the South London 
Sessions, but released him on his own recognisances. 


A B. of T. inspection of the electrified lines from Vauxhall to 
Westminster Bridge and Southwark took place last week. 

Seven more L.C.C. motormen were summoned before Mr. Rose, 
atthe Tower Bridge Court, at the end of last week, for exceeding 
the speed limit. In one instance a car was stated to be travelling 
at 17 m.p.h. over one section of Westminster Bridge Road, where 
the speed limit was fixed at 6 m.p.h. The magistrate said when 
he first dealt with similar cases he imposed a nominal penalty, but 
there seemed to be & general conspiracy to increase the speed, and 
he should increase the penalties. In consequence, five of the men 
were fined 208. and 2s. costs, and the others 18s. and 28. costs. 


Manchester.—The Parliamentary Committee of the 
Corporation has refused to grant any facilities for the promotion of 
an underground railway and tramway scheme. 


Mansfield.—On Thursday last week the motormen and 
conductors in the employ of the Mansfield and District Light Railway 
Co. handed in their notices to terminate their services on Monday 
last, the trouble arising out of the issue of a new duty sheet. The 
company is engaging men from other towns to operate the cars. 
As at Halifax stone-throwing has been indulged in. 

Later reports indicate that riotous behaviour on the part of the 
inhabitants has taken place, and in a large measure the appeal to 
boycott the cars seems to have been successful. On Tuesday three 
persons were fined 10s. each for throwing at car drivers. Public 
feeling is high against the “imported” men working the cars. The 
miners at all the pits in the district are stated to be “ generously " 
responding to collections on behalf of the men on strike. So 
threatening did the crowd become on Monday that the company 
discontinued running the service. 

Through the offices of the Mayor, representatives of the company 
and the employés met on Tuesday night, but after two hours' dis- 
cussion the company declined to entertain the men's demands 
for increased wages or to take back en Бос the men who had 
resigned. 


Perth.—It is stated that a proposal has been made by 
the National Electric Construction Co. to lease the tramway 
system of the Corforation. If the Council entertains the proposal, 
the company is prepared to inspect the line, and lay a detinite 
scheme before it for acceptance. 


Salford.—A correspondent writing on | Tuesday said that 
arrangements had been made for a meeting to be held at midnight 
on the 13th inst. by the tramway men of Salford, to consider the 
attitude of the Tramways Committee of the Salford Corporation in 
refusing the recent application of the motormen to be placed in 
the same position as their fellows in Manchester, and granting the 
conductors a 4d. per hour advance in wages. 


Wemyss and District.—The cars on the Wemyss 
and District Tramways system have been in operation since 
August 25th, but the formal inauguration took place on Saturday 
last, when Lady Eva Wemyss entertained a large and repre- 
sentative company to luncheon at Wemyss Castle. Since the 
opening, the traffic has exceeded expectations, and it is realised that, 
while the nine cars originally acquired may be sufficient for ordi- 
nary traffic, a considerable addition will have to be made to the 
rolling stock. The line is nearly eight miles long, and starts at 
Durie Street, Leven, joining the Kirkcaldy Corporation’s system at 
Gallowtown. For something like three-fourths of the distance the 
line is constructed on land belonging to the promoter, Mr. Wemyss. 


Woking-Bagshot.—“ In October the construction of a 
light railway to connect Woking and Bagshot stations of the 
London and South-Western Railway is to be commenced. Elec- 
tricity, conducted by the overhead system, is to be the motive- 
power, and the line at Woking is to join the L. & S.W. Railway 
goods sidings. The districts of Horsell, Chobham, and Windlesham 
will be touched by the new railway, which is to cost £150,000. 


. Messrs. Johnson & rhillips are the engineers.” — Westminster 


Gazette. 


TELEGRAPH and TELEPHONE NOTES. 


Derelict Wires. — Our esteemed contemporary, the 
Globe, referring to the London Corporation’s account of the over- 
head wires in the City, says that since 1899, when the Corporation 
undertook the work of supervision, 224 miles of derelict wires have 
been removed ; all owners of overhead wires are now required to 
identify them by having a perforated zinc label of approved 
pattern attached. During 1905 the number of private owners of 
lines increased to 131, the number of companies remaining at 18. 
Both have considerably added to their number of spans during the 
last 12 months, and these now total about 699,300 spans crossing 
public thoroughfares, as compared with 682,000 spans last year and 
260,000 spans in 1899. There has been a net increase of nearly 820 
miles of National Telephone Co.'s wires. 


Grimsby.—The Highways Committee of the бони 
has considered and rejected an application of the National Tcle- 
phone Co. for leave to lay telephone wires underground. The idea 
as implied by the Mayor's remarks, appears to be that, because the 
present service is uneatisfactory, the company shall not be ewes 
to improve it! Such is the wisdom of Bumble. 


(Srna OEO 
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Glasgow.—On Tuesday last the Post Office acquired 
po of the Corporation Telephone Service, for which, with 
oose tools and stores, £308,066 was paid. What the total cost will 
be by the time the service has been made efficient remains to be 
seen; it is admitted that much of the plant is obsolete. The 
employés have been taken into the service of the Post Office, but 
the question of their future status remains open for consideration. 
The Postmaster-General foreshadows an early revision of the rates 
cbarged—evidently intending to raise them to a remunerative 
level. 


Holland.—The Journal  Télégraphique publishes in 
extenso a Royal Decree providing for & 10 cents rate per word and a 
minimum of one florin for telegrams from telegraph stations on the 
coast in wireless communication with ships at sea or one another. 
The Minister of Public Works may, however, authorise the collection 
of an additional “ maritime " rate of 10 cents per word for wireless 
stations on ships. Rates are payable by the senders of messages to 
ships at sea and by the receiver in the саве of messages from ship 
to shore. If, however, the captains or commanders of ships guarantee 
the payment, the sender may prepay messages. The station at 
Scheveningen-Haven is the chief one, and all work must be sent 
through it. It is open day and night. Records are to be kept on 
а prescribed form of all particulars of working, messages sent, 
received and infercepted. When the boats leave British territorial 
waters a preliminary signal is to be sent to the station for the pur- 
pose of assuring proper working. When the ships enter British 
territorial waters a signal is to be given to cease transmission. 
Signals or messages from ships in distress are to be given priority 
over all other telegrams, and transmission of other work must be 
suspended until these signals are answered. 


New Cables.—The Correspondencia de Espana, ina recent 
issue, makes the announcement that the Eastern and Western Tele- 
graph Companies have conjointly, through their Madrid representa- 
tive, Don Salvator Sabator Sanchis, made proposals to the Spanish 
Government for duplicating the present telegraph communications 
between Spain and the Canary Islands. The aforesaid companies 
offer to lay, free of cost, a new cable between Cadiz and the island 
of Tenerife, and, when completed, will hand it over to the Spanish 
Government. The cable will become the absolute property of the 
said Government; it will be worked by the Spanish Telegraph 
Administration, and the traffic and revenues will accrue to the 
Government. The said companies will further enter into an agree- 
ment with the Spanish Government for the repair and maintenance 
of both the main and inter-insular sections. In return, the Spanish 
Government will grant to the said companies tbe exclusive righta, 
for a term of years, for laying cables between the Canary Islands, 
the Spanish possessions in Africa and the adjacent islands on the 
one hand, and any foreign territory on the other. 

The ss. François Arayo has completed the laying of a cable 
between Bourbon and Mauritius. 

The French Administration also announces the opening of the 
Saigon-Pontianak cable. Service with the Island Poulo-Condore 
will be opened later. 


Newcastle-on-Tyne,—Additional trunk and junction 
telephone lines are being constructed between Newcastle-on-Tyne 
and London, Liverpool, Leeds, and many neighbouring towns, 
and the Post Office telephone switchboard at Newcastle is being 
modernised. 


Norwich.—New trunk telephone lines are to be provided 
from Norwich to London, Cambridge, Ipswich and Yarmoutb, while 
Thetford isto be removed from the London line and given a separate 
line to Norwich. The existing trunk line between Lowestoft and 
London is to be worked in future between Norwich and London. 


Stealing Telegraph Wires.—Last week four persons 
concerned in the theft of telegraph wires on the Great Eastern 
Railway were committed for trial. 


Telegrams for India.—The Indian mails now being 


made up at Doveron Friday ‘night, the Post Office has made 
arrangements whereby late communications destined for India 
may be telegraphed from any part of the kingdom to Dover and 
forwarded from there as letters by mail. The telegrams must be 
marked Post, Dover,” in addition to the usual address, and must 
arrive before 10 p.m. 


Telegraphic Interruptions and Repairs :— 


^ Rerama, 


Dominioa-Martinique ee ee ee ое ee May 7. 1908 ee ee 

B. Lucis-Martinique ee ee ee oe oe May 7, 1903 .. ee 
епо) ee ee oe Oot, 3, 1902 ee eo 

Oayenne-Pinheiro ee ee ee ee oe ug. 1902 eo ee 

Port Arthur-Chifu (Closed) ee 2 > ee [EJ Mar. 3 1904 ee, ee 

Tarife-Tangier .. 33 Ve <a re „Jan. 18, 1904.. ui 

Garachíco (Tenerif)-Santa Cruz he vie July 19, 1906 .. we 

Pono eee m m i July 24, 1906 

пгасао- La Gua 
Curacao Gore] Closed. Jan. 11, 1906 is 
Mole 8t. Nicholas-Port au Prince .. Aug. 16, 1906 
LANDLINES, 

Puerto-Barrios ee ee ee [EJ ee ee Aug. 9B, 1908 ee ee 

Bachkale-Deliman ee oe ee we ee Feb. 12, 1906 ee 

Bagdad-Bassorah. . oe ээ ee ee July 17, 1906 eu 


Wireless Torpedoes.—Senor Leonardo Torres Quevedo, 
the inventor of the *' Telekino," an electrical apparatus for directing 
from land the movements of vessels at sea, who is now in Bilbao, 
says the Daily Telegraph, was asked by King Alfonso to make 
experiments with his invention from the Giralda. The Queen told 
the inventor what movements she wished the boat to make, and 


he carried out her instructions, causing the craft to turn or stop 
with admirable facility. Senor Torres Quevedo is assisted in his 
experiments by a State subvention. The boat works automatically, 
and carries no crew, and if the transmitting apparatus broke down 
the vessel would continue ite course without direction. The 
inventor has, therefore, added another automatic arrangement, 
which comes into action as soon as the Hertzian current ceases and 
causes the boat to stop. The correspondent further states that he 
has seen it directing the movements of tricycles, carriages and boats, 
which obey the wishes of the inventor with minute precision. The 
inventor believes he has solved the problem of directing tor- 
pedoes and submersibles from land. "This is pleasant reading for 
our Navy—but we lack the inventor's confidence in his apparatus. 


Fire.—On Wednesday а serious fire took place in Holborn, 
destrofing a large number of overhead telephone wires and cables. 
More than 300 subscribers were cut off. The National Telephone 
Co. took vigorous steps to repair the damage with the utmost 
dispatch. 


— o — 
CONTRACTS OPEN and CLOSED. 
OPEN. 


Blackrock (Co. Dublin). — September 22nd. The 
Main Drainsge Board wants tenders for an electric power installa- 
tion. See Official Notices September 7th. 


Dublin.—September 19th. The City Technical Educa- 
tion Committee wants tenders for the electric lighting of the 
Technical Schools, Lower Kevin Street. Specification, with 
general conditions and form of tender, may be inspected at the 
office of the City Electrical Engineer, Fleet Street, Dublin. 
10s. 6d. for each specification. 


Edinburgh.—September 20th. The School Board invites 
estimates for an electric light installation at Gilmore Place School. 
Specifications, &c., may be obtained at the office of Mr. Carfrae, 
Architect, 3, Queen Street. 


Gillingham.—September 24th. Coal for the Corporation 
generating station. See Official Notices ” to-day. 


Handsworth.—September 15th. Electric wiring for 
the Council's new schools. See Official Notices" August 10th. 


Limerick.—October 2nd. Gas plant, gas engine and 
dynamo, switchboard extensions and cables for the Corporation 
Electricity Department. See Official Notices to-day. 


Mersey Railway.— The directors invite tenders for the 
supply of oil, grease, ironmongery, waste, castings, asbestos and 
india-rubber goods, chemicals, brake blocks, firebricks, electrical 
sundries, and other general stores, for 12 months. Forms of tender 
may be had on application to the secretary. 


Merthyr Tydfil.—September 20th. Stores for the Hill's 
Plymouth Co., Ltd., for 12 months, including india-rubber, asbestos 
electrical appliances, &c. 


Southport.—September 29th. Electric motors, 


engines, pumps, &., for the Corporation. See Official Notices 
to- day. 


Spain.— September 23rd. The municipal authorities of 
Tortella (Gerona province) are inviting tenders until the 23rd inst. 
for the concession for the electric lighting of the town during a 
period of 20 years. Particulars may be obtained trom, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Tortella 
(Gerona). 


CLOSED. 


Brandon,—The U.D.C. has accepted the tender of Mr. 
W. Fletcher, of Newcastle, for the supply of poles, cables and 
lamps, for electric lighting at Sleetburn and Waterhouses. 


^  MHalifax.—The T.C. has accepted the tender of the 


British Insulated and Helsby Cables, Ltd., for the supply of cable 
for two three-wire feeders, at £1,283. 


London.—The managers of the West London District 
Schools have accepted the tender of Messrs. Johnson & Phillips, 
Ltd., for two steam dynamos, switchboard and cables. 

BaATTEBRSEA.— The B.C. has accepted the following tender in 
connection with the extensions of plant at the central station and 
with the Nine Elms lighting scheme:—W. T. Glover & Co., Ltd., 


| cable, £168. 


HackNEY.—The Electricity Committee, in a report circulated on 
Monday, stated that it bad received during the vacation the 
following tenders for the electric lighting of the Town Hall :— 


Bromley, Batstone & Kirk . 2400 | G. E. Taylor & Co. $2 .. 2291 
Drake & Gorham, Ltd... 309 Marryat & Place. os ae 274 
Barlow Bros. & Со, .. e 299 Е. A. Glover & Co., Ltd. as 241 
Smith & Co. ar vs its 294 Tyler & Freeman РСЕ es 240 
Jeboult Bros $a si 294 J. H. Golding . (accepted) 168 
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Manchester.—Messrs. А. Reyrolle & Co., Ltd., have 
been ice by the Committee, to supply motor starters during 
1906-7. 


Neath.—The R.D.C. has placed an order with Messrs. 
Johnson & Phillips, Ltd., for the supply and laying of extension 
distributor cables and wires and erecting all street lanterns. 


South Shields.—The Tramways Committee recommended 
the acceptance of the British Westinghouse Co.'s tender, at £5,325, 
for the supply of 10 additional cars. 


Stalybridge.—The Joint Tramways and Electricity 
Board has accepted the tender of Messrs. W. T. Glover & Co., Ltd., 
for the supply of cable. 

Messrs. Bruce Peebles & Co., Ltd., have received an order, 
through Messrs. Willans & Robinson, for one 2,000-Kw. 6,000-volt 
40-cycle turbo-alternator for the Stalybridge, Hyde, Mossley and 
Dukinfield tramways. 


Sydney (Australia).—The Municipality of Sydney 
(Australia) has decided to install two 2,000-Kw. steam turbine seta, 
and the order for the turbines and the necessary condensing plant 
bas been placed in the hands of Messrs. Willans & Robinson, Ltd., 
of Rugby, who are manufacturing the plant to the order of Messrs. 
Dick, Kerr & Co., the main contractors. The turbines are being 
arranged for driving the Dick, Kerr turbine type of alternator. 


 Torquay.—The T.C. has accepted the tender of Mr. 
Tizzard, of Torquay, for the supply of electrical fittings for the 
Free Library, at £106 10s. b 


FORTHCOMING EVENTS. 


t 


Saturday, September 15th.—Engineering and Machinery Exhibition opens at 
Olympia, London, W. 

September 19th, 20th and 21st. — Municipal Tramways Association. Fifth 
Annual Conference at Leeds. (See Notes’ to-day.) 


— 


MANUFACTURERS SELLING DIRECT TO 
CONSUMERS. 


THE following letter from the Electrical Co. came to hand 


too late for inclusion in our “Correspondence ” columns. 


We print with it a letter on the.same subject from the 
Northern Electrical Co. :— | 


Our attention has been drawn to the correspondence 
under the above heading which has appeared in your paper, 
and particularly in your issues of August 3rd and 318% last, 
in which it is в that the Electrical Co. have supplied a 
large drapery establishment in Doncaster with Nernst 
lamps, whilst not calling on the electrical firms of the 
district. 

We have investigated the matter, and beg to give the 
statement a distinct and emphatic denial. The drapery 
establishment, whose name we have obtained from your 
correspondent, is not, and never has been, a customer of our 
firm. We have accordingly placed the matter in our 
solicitors’ hands, with a view of obtaining a withdrawal and 
apology from your correspondent. | 

We would ask you to insert this letter by way of correc- 
tion in your next issue, во as to disassociate our firm from 
the practices referred to, to which they have never been & 
party, and would also be glad if you would state the full 


name of thé correspondent who wrote on this subject, 


signing himself ** Transgressor." 
The Electrical Co., Ltd. 
London, W. C., September 12th, 1906. í 


In your issue of August 31st we made certain complaints 
about the Electrical Co. dealing direct with consumers. We 
"ys e the people actually transacting the business are the 

If the “ A.E.G." and the Electrical Co. are not the same 
people we beg to offer the latter our sincere apologies. 


P The Northern Electrical Co. 


per J. P. O. 
Doncaster, Seplember 8th, 1906. 


NOTES. 


Popular Science.—One of our valued lay con- 
temporaries—the Morning Post this time—has broken out in a fresh 
place. It informs us that Very slight currents are employed in 
telephony. The electromotive force sufticient to lift an ounce one 
foot high would operate a telephone for 15,000 years. Conse- 
quently great care must be taken to prevent leakage of these 
minute and delicate currents, and to this end thick wires are used. 
The line between London and Glasgow contains eight hundred 
pounds of copper per circuit for every mile it passes over. Thus a 
subscriber talking between the two cities bas the exclusive use of 
more than 130 tonb of copper." 

Lucky man! We fear he does not fully appreciate his good 
fortune. We should like a few lumps of that energetic electro- 
motive force. Though we never taw an ounce a foot high, we have 
seen а ра 30 ft. in circumference—formerly used for interning 
stray onkeys—and we think it is a pity it has fallen into 

isuse. 

Our informant goes on :—" The electrical transmission of power, 
so far as the upper limits are concerned, still awaits better means 
of insulation. It is not feasible to transmit voltages of higher than 
50,000 or 60,000. That is quite high enougb for the purpose of 
transmission when the distances are not very far; but it imposes a 
limit to tae distances at which water power can be used.” 

Clearly he has forgotten that if thick wires are used, leakage will 
be prevented ! . | 

In another, but less eminent, paper we read that certain persons 
find their legs give way when they enter electric tramcars, and they 
attribute this failing to the “static electricity at largo." Several 
people dare not use the cars for this reason. We never heard it 
called static electricity before—perhaps it is X X-rays. 


Voltax—A New Insulator.—Our esteemed contem- 
porary the Génie Civil, quoting from an American paper, describes 
a new insulating material known as Voltax,“ a heavy hydro- 
carbon, which has а higher melting point than the similar substances 
generally used. The process is worked by the Electric Cable Co., 
of Bridgeport, U.8.A., who insulate wires with cotton tape 
impregnated with the material (of which the exact composition is 
secret); the tape is wound on in layera to a thickness depending 
upon the pressure to be resisted, after which, says the Génw Civil, 
the wires are cabled, and the cable thus formed is finally covered 
with one or more layers of jute to prevent external damage. Wires 
insulated in this way with a single tape, tested at the Electrical 


"Testing Laboratories, New York, broke down witha pressure of 


2,500 volts alternating, but some stood pressures up to 70,000 volta. 
With two windings, the breakdown pressure was 4,000 to 10,000 volta, 
anda wire covered with six windings, after steeping in salt water 
for 72 hours, withstood the test until 23,000 volts was reached. 
The wires were then traversed by heavy currente, up to 200 amperes 
(the gauge of the wire is not stated) ; at this current the insulating 
material began to melt. Againtested after this, the wires with one 
covering stood up to 2,000 volts, and those with four up to 16,000 
volts. Lamine of the insulator “75 mm." (this is obviously a 
misprint for 75 mm.) in thickness were pierced at 20,000 to 25,000 
volts; those of ‘105 mm." (evidently 1:05) at 30,000 volts. 
Their resistance was too high to be measured even approximately. 
The substance can be used for filling wooden conduits in which 
bare wires are laid on porcelain insulators. 


Railway Motor-Coaches in Germany.—The Prussian 
Minister for Railways has required the State railway admin stra- 
tions to submit a report on the subject of a petition present хі by 
the Wiesbaden Chamber of Commerce, asking for the introduction 
of motor-coaches and motor-trains on the Prussian railways. It 
appears from investigations made by the Chamber, that electric 
accumulator coaches and one steam motor-coach are in experimental 
use on branch lines of the railways in the Palatinate, although the 
battery vehicles were supposed to have been abandoned long ago. 
The Chamber, however, finds that they are etill in service, and that 
they fulfil the object of intervening in the long intervals existing 


, between the running of the trains, and of transporting school 


children, notwithstanding that they possess both technical and 
economic defects. In Baden several electric battery coaches are 
also in operation, although, in some cases, the increase in the traffic 
has necessitated the substitution of ordinary steam trains. The 
demand for motor-coaches in Bavaria has also become large, and 
trials are now being made in Upper Bavaria; motor-coaches 
are likewise being worked in Switzerland on the section Baar-Zug- 
Scham-Rothkreus. The Wiesbaden Chamber of Commerce, in 
drawing attention to these instances, suggests that similar experi- 
ments should be made on the Prussian railways, and the question 
is at present under the consideration of the railway officials. 


Cheap Electric Wiring.—At the Royal Cornwall 
Polytechnic Exhibition, at Falmouth, on 6th inst., Mr. C. E. Algar, 
of Newport, read a paper on artificial lighting. He, among other 
things, emphasised the advantages of electricity for interior 
lighting, and later remarked that a serious problem facing electrical 
engineers was the large cost of the consumers’ installations 
as compared to the similar installation of gas lighting. The 
solution had been found on the Continent, where installations 
were made at probably one-third of the cost. Instead of 
wires of an expensive make enclosed in casing of wood or steel, 
wires were being often used of a very much cheaper grade and were 
carried on the face of the walls mounted on tiny insulators, which 
were not found objectionable in appearance. 
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What is a Prime Mover ?—A Glasgow firm sent out 
an electric motor to Ceylon, describing it as a prime mover.” 
Under the Customs tariff in Ceylon, steam, gas, and oil engines are 
admitted to Ceylon free of duty as "prime movers.” - But the 
Customs authorities declined to recognise the motor as such, on the 
ground that it simply used current supplied by cable from the 
power works. The consignor paid the duty under protest, and 
asked what was the difference between a gas engine using gas 
conveyed to it through pipes, and a motor using electricity con- 
veyed to it tbrough cables. , The Customs authorities replied that 
steam, oil, and gas engines generated power, but that an electric 
motor was only on a par with a water wheel. The Glasgow Chamber 
of Commerce ів to take up the question. We cannot agree that an 
electric motor comes under this head, but, on,the other hand, a 
. water wheel certainly does. 


Educational Notes.—NonTrHaAMPTON [INsTITUTE.—In 
view of the increasing work of the Institute and the inefficiency of 
the accqmmodation, notwithstanding the large size of the building, 
the Governing Body has, for the coming session, taken the roonis 
of the British Horological Institute in Northampton Square. The 
work of the Technical Optics Department will be conducted in this 
building. Some of the rooms thus vacated by the removal of this 
department have been equipped during the vacation for an inter- 
mediate electrical engineering laboratory. 
made vacant is to be devoted to an extension of the junior labora- 
tory, aud likewise another to a much-needed extension of the senior 
electrical testing laboratory. An extension of the instrument work- 
shop, which has also suffered from overerowding, has been carried 
out. In the two last cases the want of accommodation has led to 
the refusal to enrol late-coming students in the past, but no such 
refusals will, it is hoped, be necessary during the coming session. 
The classes of the day courses commence on Monday, October 1st, 
and those of the evening courses on Monday, September 24th. 
Enrolments for the latter have already commenced. The head of 
the Electrical Engineering and Applied Physics Department is Dr. 
R. Mullincux Walmsley, who is also the principal of the Institute. 
The associate head of the department is Dr. C. V. Drysdale, and Mr. 
Н. M. Hobart is lecturer in electrical eugineering design. 


Electric Shock Fatality.—Enoch Archer, a workman 
employed by the Darlington Corporation, was, on Thursday last 
week, repairing an overhead tramway wire, when he received an 
electric shock which caused him to fall 18 ft. to the ground. His 
head was injured, and he died immediately. It is said that he 
was not wearing rubber gloves as he should have done at the time, 
na that instead of using a tower ladder he was on an ordinary 
adder. 

At the inquest held on 7th inst., Mr. F. W. Hewitt, assistant 
manager of the electricity department, gave evidence, and said the 
deceased was a skilled workman. Noticing something wrong with 
the wires, he at once set about repairing the damage without the 
proper appliances, and without giving notice to the officials. 
Witness examined the place after the accident, and found that the 
deceased had been attempting to repair a switch. The voltage at 
the time of the accident was 506, which would not he fatal, but 
would give a serious shock on a wet day. . 

Samuel Prince Goldsmith, inspector on the tramway system, said 
that at 12.30 he noticed that the switch was out of order, and he 
told Archer about it. The latter borrowed a ladder from the tele- 
phone office and witness helped him to place the ladder in position. 
Deceased had ascended and loosened some part of the switch when 
witness saw a flash, and Archer fell backwards to the ground, 18 ft. 
below, striking the setts with his head. He had intended giving 
notice to the man at the depót afterthe dinner hour that the switch 
was wrong, but Archer eaid he could put it right. 

The jury returned a verdict of Accidental death.“ 


A Minister of Commerce.—At the meeting of the 
Associated Chambers of Commerce on Tuesday, Mr. Stanley Machin 
(London) proposed a resolution regretting that it had not been 
possible during the present session to give effect to the expressed 
desire of the Chambers of Commerce, that a Ministry, of Commerce 
should be established with a status equal to that accorded to other 
departments of the State, and urging upon the Government the 


great importance of early action being taken with this object. 


According to the 7'i;^rs report, he said they wanted a Ministry of 
Commerce which was identified with all the commercial projects of 
the country, and they had a right to ask that an advisory committee 
should be appointed representing the leading industries of the 
country, so that Government action should not be taken until 
trading questions had been adequately discussed. Our position 
was being violently attacked by our great commercial opponents, 
America and Germany, and we had to put our house in order and 
see that we were equipped with weapons at least as good as those 
on the other side. It was hoped that when this Ministry of Com- 
merce was appointed, its Parliamentary head would be one who had 
had commercial experience and possessed the thorough confidence 
of the commercial men of the country. Mr. E. Parkes, M.P., in 
seconding the resolution, said that there was a great feeling in the 
country in favour of trade’s being put upon a higher and more 
important basis than hitherto. He recognised the thorough and 
energetic manner in which Mr. Lloyd-George had tackled questions 
of trade, but he urged the importance of making the President ot 


the Board of Trade a principal Secretary of State. The motion was 
passed. | 


Amendment of Patent.—Mr. W. P. Thompson is 
applying for leave to amend Patent No. 18,814 of 1905 for “ Electric 


Incandescent Lamp with filament of Metalle Tungsten.“ See oar 
“Official Notices“ to-day. ET. р п ы a 


Another of the rooms 


Water-Power in Sweden.—At the recent technical 
congress, held at Norrkoping, Lieut. Sven Lubeck, submitted а 
paper dealing with the water-power of Sweden and the neigh- 
bouring countries. .The author estimated the available water-power 
in Sweden at 10,000,000 H. P., that of Norway at 28,000,000 н.р, and 
that of Finland at 4,000,000 H. y. It would, however, only be 
possible to utilise a small portion of the power in these three 
northern countries on account of the fact that many of the lakes, 
rapids and waterfalls are located in unpopulated and remote 
regions. According to Lieut. Lubeck, Sweden is able to use her 
water-power to a greater extent than Norway—namely, up to 
2,000,000 H.P. On the other hand, Norway could utilise 1,500,000. 
н.р. and Finland only 300,000 H.P. The Swedish water-power 
could be employed specially for the purposes of mining, the 
smelting of metallic ores, and the working of chemical factories 
and paper mills. By means of the utilisation of water-power the 
demand for foreign coal in Sweden would become considerably less, 
and the country’s commercial halance would change. Indeed, it is 
calculated that the imports into Sweden would decline by over 
43,296,000 per annum simultaneously with an increase of nearly 
£7,000,000 in the exports. The production of saltpetre electrically 
would reduce the imports of artificial manures. The Swedish 
Government, which owns 12 per cent. of the water-power in the 
country, has purchased the Trollhatte Falls, and provided £270,000 
for the acquisition of other sources of water-power. 


Wages at Portsmouth Dockyard.—The Times says 
that the Admiralty have granted increased pay, varying from 6d. to 
2s. a week, to the mechanics and skilled labourers employed in the 
constructive, engineering, and electrical departments of Ports- 
mouth Dockyard, to date from April 2nd, 1906. | 


Hayes v. Electrical Bleaching Co.—At the Chancery 
Court, Liverpool, on Tuesday (11th) Mr. Talbot moved for the 
plaintiff and for the Manchester and Liverpool District Banking 
Co., in the action of Hayes v. the Electrical Bleaching Co., carrying 
on business in Manchester, for a sale of the undertaking and assets 
charged in debentures issued by the company. The total losses of 
the company were stated to be £10,526: The liability to debenture- 
holders for principal and interest was not less than £14,000, and 
the indebtedness to the bank was £14,000; to loan holders £4,231, 
and to trade creditors £3,252. The property was directed to be 
sold by private tender, public auction or otherwise, with the 
approbation of the Registrar, and the receiver and manager was 


‘authorised to borrow £500 to carry on the business pending the 
gale. | 


More Admiralty Electricians Afloat. — The Times 
says that in consequence of the developinent of electrical apparatus 
in ships, the Admiralty have decided to increase the number of 
electricians borne, a reduction of able seamen corresponding to the 
additional numbers of electricians being made in each case. 


Appointments Vacant.— Electrician for County Asylum, 
Prestwich (35s.); junior engineer for Erith electricity works 
(27s. 6d.); junior shift engineer for the North Wales Power and 
Traction Co. (£85); second assistant electrical engineer for 
Southern Nigeria (£300); assistant inspector of scientific aupplies 
for the India Store Department, Lambeth (£200). See our 
“ Official Notices " for particulars. 


Municipal Tramways Association, — THE LEEDS 
MEETING.—The annual convention of this Association is to be. 
opened next week at Leeds, with Mr. J. B. Hamilton, the Corpora- 
tion tramways manacer of that city, as president. On Wednesday, 
13th inst., the Lord Mayor will welcome the visitors, and at night 
the Corporation will entertain them to dinner. In addition to the 
usual interesting excursions, visits to works, a reception, and so on, 


a number of papers are to be discussed as follows :— 


“Depreciation and Renewal Funds in Relation to Tramway 
Undertakings.” By Mr. G. W. Holford, general manager, Salford 
Corporation Tramways. ў 

Municipal Tramway Operation: Some Points of а Committee's 
Policy.” By Mr. R. A. Smithson, member of the Leeds Tramways 
Committee. 

„Car Brakes.” By Mr. Henry Mozley, general manager, Burnley 
Corporation Tramways. x 

“Tramway Track Work.” By Mr. R. C. Bullough, general 
manager, Colchester Corporation Tramways. | 

It will be remembered that the several tramways associations 
have for some time past had a scheme for amalgamation under 
consideration. The Yorkshire Daily Observer, however, makes the 
following observations on this point: —“ Discussion has taken place 
recently respecting a proposal to broaden the base of the asso- 
ciation by admitting representatives of private tramway com- 
po to membership This question is likely to arise at the 

eeds conference, and it is anticipated that a decision will be 
arrived at which will result in the proposed extension of scope." 


OUR PERSONAL COLUMN. ШУ 

al engineers, whether connected: with the 

technical or the commercial side of the profession and А 
also electric tramway and railway officials, to keep readers оў 
DNOT ICA Ruvimw posted as to their movements ge 


Central Station Engineers.—42 proposal is to be laid 


before the Edinburgh Town Council for an increase of the ealariee 
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of the electrical men in the city employment. The chief assistant 
engineer, who began in 1895 with a salary of £150, has bad his 
salary increased on various occasions since then, and has now £375, 
which it is recommended should be raised to £400. The superin- 
tendent of mains was appointed five years ago at £250, and his 
present salary. is £300 a year. It is proposed to give him £350. 
The first assistant to the superintendent of mains, who has £190, is 
recommended for an additional £20 ; and the second assistant, with 
£160, is recommended for £20 more. To the salary of £220 a year 
paid to the resident engineer's clerical assistant, it is proposed to 
add £30. 

Mr. A. Zoller, shift engineer to the Fulham electricity under- 
taking, has resigned. 

Upon the occasion of his leaving to take up an appointment at 
Fulham electricity works, Mr. E. M. Haywagp, senior shift 
engineer at Croydon, was on 6th inst..made the recipient of a 
solid silver cigarette case e and match-box from the members of the 
staff. 


A Committee recommends the South Shields T.C. to increase the 
salary of the borough electrical engineer from £500 to £550, rising 
by annual increments of £50 to £700. ö 

The Nelson T. C. last week adopted recommendations of the 
Electricity Committee appointing Mr. Dacre HELME, of Nelson, 
as electrical engineer and tramway manager (£150); Mr. G. F. 
NAYLOR succeeds Mr. Helme as chief assistant, and Mr. WILLIAM 
HARTLEY becomes mains superintendent in the place of Mr. Naylor. 

The marriage of Mr. C. J. SHUTTLEWORTH, sub-station superin- 
tendent of the Hull Corporation, to Florence, second daughter of 
Mr. J. W. Kereham, locomotive department G.C. Railway, was 
solemnised at Grimsby on the 4th. inst. 

With reference to the notice which appeared in our last issue 
regarding Todmorden, Mr. HoLLAND asks us to contradict this 
statement, as no appointments have yet been made to his know- 
ledge. 

Mr. C. S. CorlLisox has resigned the post of switchboard atten- 
dant at the Corporation Electricity Works, Loughborough, in order 
to take up & position in charge of the electric light and power plant 
at the General Post Office, Leicester, from 3rd inst. 

Stockport T.C. has granted £50 to the acting electrical engineer 
in consideration of extra services rendered in connection with the 
moving of the tramways switchboard, &c. - 

The employés of the Norwich Corporation electricity depart- 
iday presented an oak secretaire bookcase to Mr. Geo. 
Wicson, chief clerk at the generating station, on his marriage. 

Mr. A. A. Dav, of Bolton, has our congratulations on securing 
the appointment to succeed Mr. J. F. C. Snell in the city electrical 
engineership at Sunderland. The Electricity Committee made the 
selection on Monday night, Mr. Day receiving 11 votes and Mr. 
Taite 5 votes. Mr. Faraday Proctor had . his application 
prior to the final selection. 


General. — Our Canadian correspondent writes: —“ Mr. 
P. W. Вотнмлкм, late consulting engineer of the city of New 
York, has been appointed chief engineer of the Hydro-Electric 
Power Commission of Ontario, and enters upon his new duties on 
September 1st. Mr. Sothmann is a native of Denmark, and 
graduated at the Institute of Technology at Charlottenberg, 
Germany, in 1891. Although only 36 years of age, Mr. Sothmann 
has & wide experience. He bas been constructing and 
managing engineer for various water-power and steam develop- 
ments in Germany, Russia and South Africa.forthe Siemens and 
Halske Co., and for seven years was manager and engineer 
for the large distributing company of Strassburg, Germany. 
Since 1905 Mr. Sothmann has been in New York. Mr. 
Sothmann’s duties as chief engineer of the Hydro- Electric 
Power Commission will be to superintend the estimating, con- 
structing and managing on behalf of such municipalities as may 
apply to the Commission for power under the recently passed Act. 
There were over 100 applicants for the position." 

The election is announced of Mr. WirLtiAM В. -Bryan, chief 
engineer to the Metropolitan Water Board, as President of the 
Junior Institution of Engineers for the ensuing session, in succession 
to Mr. Dugald Clerk. 

Amongst recent arrivals from the States are Mr. and Mrs. GEORGE 
J. KonBuscH, of St. Louis, Mo., who have just come across on the 
Lucania. Mr. Kobusch is the President of the St. Louis Car Co., 
and several other big concerns. This is his first visit to Europe, 
and the journey is in the nature of a pleasure trip. 

Mr. G. E. Влхревѕ, A. M. I. E. E., electrical inspector to the 
Frontier Fire Insurance Association, has opened an office at East 
London, Cape Colony, where he will practice as a consulting elec- 
trical engineer. 


Obituary.—With reference to the death of Prof. S. JOYCE, 


to which we made reference in our last issue, a correspondent 


 writes:—'' Prof. Joyce, who had been unwell for some weeks, was 


attacked by enteric fever, which is very prevalent in Bombay, and 
this was followed by complications which proved fatal. At the 
time of his death Prof. Joyce occupied the Chair of Electrical 
Engineering at the Victoria Jubilee Technical Institute. He was 
also gssociated with journalistic enterprise in Bombay, being one 
of the founders and proprietors of the Indian Electrical, Mechanical 
and Textile News. His career in England is well known, and he 
was author of an electrical text-Leok entitled ‘Examples in Elec- 


trical Engineering, a work much appreciated by teachers and 


students.“ 


per cb. ft. 


NOTES ON GAS ENGINES. 


[COMMUNICATED. ] 


So much is heard of the irregularity of gas engines, that the 
points which determine such irregularity ought to be fully 
comprehended in order that correct ‘conclasions may be 
arrived at. 

Taking the ordinary or Otto cycle, more properly styled the 
Beau de Rochas cycle, the common variety of single-acting 
gas engine at its best only possesses one working stroke in 
four. The crank must pass through 720° of arc for each 
propulsion stroke, and the fly- wheel must have a sufficient 
store of energy to enable it to maintain the desired speed 
between one working stroke and the next. Let it be assumed 
that the normal speed is 200 r.p.m., and that the limit of 
speed is two revs. on either side of the normal. Then the engine 
will run at 202 r.p.m., and in the course of three strokes 
will slow to 198 r.p.m. It will decelerate at the rate of 14 
revolution per stroke, so that the retardation will be regular 
and imperceptible. Since, however, the working stroke is 
required to put up the speed by 4 r.p.m., it follows that 
during this one stroke the acceleration will be 4 r.p.m in 
one stroke, or three times more severe than the rate of loss 
of speed during the idle strokes. 

If governing is done on the hit-and-miss system it may 
require four revolutions of the crank to slow down the engine 
to the gas-feed position of the governor ; but thespeeding up 
will be as rapid as before, or seven times more rapid than 
the previous deceleration. ~, 

Now the heavier the fly-wheel, the more delicately can 
the governor be set, and the more “closely will the minimum 
speed approach the maximum speed. Obviously, therefore, 
fly-wheel weight is the one thing needful to produce any 
desired narrowness of limits of angular velocity. 

When an engine is made double-acting, it may be made of 
one-half the cylinder area for equal power. Indeed, it may 
have less than half the area if friction be duly allowed for. 
Consequently the working strokes will be doubled in a 
given time, and the impulses will be halved in intensity. 
Since there will be a working stroke for each revolution, 
the rate of acceleration during the working stroke will be 
the same as the deceleration during the idle stroke. 

Speed fluctuations will be doubled in frequency, halved in 
intensity and trebled in regularity of the ratio of acceleration 
to deceleration. There will still remain the fault of a 
greater irregularity for partially loaded engines—a fault 
only to be got over by abolishing hit-and-miss governing 
in favour of graduated charges, which, if less efficient 
economically, have the advantage in greater regularity of 
turning effort. 

Regularity is again doubled when the engine is arranged 
both double-acting and with an explosion every stroke, as 
when the engine is worked on the Clerk cycle, with 
Separate charging cylinders or pumps. With such an engine 
the regular turning effect only falls short of that of the steam 
engine if its indicator card shows it to be so, and it can 
hardly be said that gas engine cards with poor gus show 
anything of this. 

If, however, the Clerk cycle be not employed, then it 
becomes necessary to employ two cylinders to attain the 
same result as is attained by one cylinder of a steam engine; 
or, failing this, the fly-wheel energy must be increased 
either by speed or by ‘mass action in order to compensate for 
the difference. | 

The bad character which was earned by the early gas 
engines was very largely due to the use of too, powerful a 
gas. Most of the illuminating gas supplies possess a 
calorific capacity of about 650 B.TH.U. per cb. ft. In addi- 
tion, they were almost wholly hydrogen or of fairly light 
hydro-carbon, and were, therefore, very rapid burners, 
They burned explosively, and were not suitable at all for 
large engines, because such gas is very liable to pre-ignition, 
and this fault rapidly grows to be a danger with the increase 
of size of the cylinder in which it is exploded. A modern 
power gas has a calorific capacity of perhaps 120 B. TH. u. 
Blast furnace gas, which is the prototype of the 
modern power gas, has, indeed, often less than 100 B.TH.U. 
capacity. By “ power" gas is to be understood a gus, the 
combustible part of which is chiefly carbonic oxide. This 
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gas is slow to burn, and a small percentage of hydrogen is 
allowed to quicken its combustion: Its combustion may be 
so dilatory that maximum pressure is only attained after the 
piston has travelled well away from the dead point. Engines 
worked by such gas show no shocks, but work with the 
same quiet as Steam engines, and do not require more than 
the above described desiderata to be of equal turning and 
cyclic regularity. 

If, therefore, the steam engine can be made to run 
alternators in parallel, it should be equally possible to do the 
same with a modern gas engine. The bad character given 
Lo the gas engine by highly calorific gas has, in fact, been 
allowed too long to influence men’s minds. What physical 
or mechanical or dynamical reasons can now be advanced 
against any proposition to drive alternators by modern gas 
engines with * power" gas of the recognised composition, 
that is, about one-fourth of CO to one-twentieth of hydrogen, 
the remainder being merely diluent and chiefly nitrogen ? 

It has been previously suggested in these columns that there 
is a disadvantage in too sudden a complete combustion of the 
charge ina gas engine cylindér, because such early explosion 
merely puts a maximum pressure upon the rotating shaft 
and crank-pin, which becomes a brake on the engine when the 
crank stands at no angle of effort. .Later explosion behind 
an already moving piston more directly converts the heat of 
combustion into work and turns the crank. The disap- 
pearance of heat as work, moreover, reduces the quantity of 
heat sent into the water jacket. 

In the steam engine there is an objection to late admission 
to be found in the fact that there is not, then a sufficient 
pressure to start the piston in motion from the deud point, 
and it has consequently to be pulled along by the rods from 
the crank-pin. But in a gas engine there is 80 much initial 
compression that this suffices for the starting of the piston, 
and it is sound practice not to encourage prompt explosion 
on the dead point, nor to aim at producing an indicator 
card after the approved type of the best steam engine cards. 

The writer is of opinion, therefore, that if the arrange- 
ment and conditions of the large gas engine with power gas 
be carefully thought over and worked out, no serious objec- 
tion can be brought forward of greater weight than 
may be brought against the steam engine in respect of the 
variations in velocity, that would. militate against the 
successful driving of alternators. 

There is one much debated difficulty to be avoided, 
namely, too great a weight of fly-wheel, for this introduces 
an inertia trouble in synchronising, and leads one to avoid 
the heavy fly-whecl and to obtain a sufficient regularity of 
turning moment by means of a numerical sufficiency of 
cylinders. | 

It has been pointed out that alternators could be run in 
parallel when rope driven, the elasticity of the ropes affording 
correctness of phase by synchronising torque, which could 
not be obtained where the same machines were direct driven 
and there was inelastic inertia in the combination. The 
question for gas engine builders to-day is— How best to 
compromise the various conflicting elements of the problem 
во as to secure the best results. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тн result of the last completed year's work- 


Cardiff ing shows the department to be moving on 
Municipal steadily. The output increased some 16 per 
Electricity cent., and with a load factor of 174 per cent. 

Supply. the working costs more than maintained their 


favourable position in 1905. 

On the yeara gross profit of £14,740 was earned, as compared 
with £12,517 in the previous year; the financial charges, however, 
were on a heavier scale and reduced the year’s surplus to £1,608. 
The recent adoption of alternative tariffs is expected to affect 
next year's income, although this can hardly fail to help the 
undertaking eventually. 

During the year £9,158 was paid to the tramways department. 
for some 2,200,000 units (p.c.); this amount was allocated as to 
хеви to коп costs and the balance to loan charges. 
demand system, or 3}. flat rate; power, 4d. and 1d. maximum 
акаа system, от 134, per unit, The chief engineer is Mr. Arthur 


are :—Private lighting, 7d. and 2d. maximum 


GENERAL BTATRMENT. 


For year ending March 316 ... 1906. 1905 
Total capital expended] ... - .. £244,694 £223,024 
Number of units sold— eee eee ° 
Private supply, lighting 1,609,462 1,543,351 
Power and heating ... Же 479,128 351,709 
Public lighting ae ak s 1,107,697 872,544 
Total number of unite sold 3,196,287 2,767,604 
Equiv. No. of 8-c.P. lamps connected ... 147,725 129,362 
H.P. of motors connecte ae TE 1,179 Н.Р. ro H.P. 
Number of public lamps ... 155 с. 199 he 
Maximum load in kW. aes .. 2,076 Kw. 2,036 xw. 
Revenue account— | 
Gross revenue £35,962 £32,698 
„ expenditure £21,222 £20,181 
„ profit .. .. n E £14,740 £12,517 
Average inclusive price obtained per unit— 
Private supply, lighting uie 3°66d. 3°66d. 
Heating and power ... 1°39d. 1°42d. 
Public lighting 172d. 178d. 


REVENUE Account, 1906. 
Gross revenue... - m £35,962 = 27d. per’ unit. 
Works and distribution costs 

: £5,778 = 674 „ 


(inc. pub. tg.) . i 
El. Dept’s total working costs £12,064 = 91d. „ 


Energy purchased from Tram- | 
ways Department .. £9,158 = '69d. „ 
Gross working expenditure ... £21,222 = l'O0d. „ 


Prorit STATEMENT, 1906. 


Interest on loans, &. £8,362 

Sinking fund T avs ке Pis 4,770 

Balance on year's working carried forward 1,608 
Gross profit £14,740 


Tum statement of accounts for the last year 


Bristol and attached reports by the Electrical Com- 
Municipal mittee, the City Electrical Engineer, and by 
Etectricity Prof. Dicksee on the question of depreciation, 

Supply. are full of interest; they not only cover 


electrical progress at Bristol, a by no means 

negligible feature, but also deal clearly with the vexed and 

important question of making adequate provision for wasting 
assets and their renewal. 

The year's working discloses an increased sale of energy of some 

10 per cent., for which power supply appears to be mainly respon- 

sible. The influence of the power connection is also shown in the 


load factors and working costs of the departments’ two generating 


stations, in regard to which we cannot do better than quote the 
City Electrical Engineer’s report :— | 

“The total (working) cost.. . . has gone down from £31,936 
. . . to £30,784, а decrease in the total cost of about 3 per cent. 
although the output has increased by one-tenth.” It із noted that 
this decrease is an all-round one, but that coal coste, as in 1905, 
show a marked improvement, being nearly 20 per cent. better. He 
proceeds :— 

“The bulk of the supply for power purposes has been generated 
at the Temple Back Works, and the analysis shows that the works 
cost, at Temple Back, has this year come out lower than at Avon- 
bank, although Avonbank is by far the more economical station.” 
As the Avonbank Station takes over the bulk of the load, no doubt 
greater improvement still will be seen. 

The works cost analysis, referred to above, is as follows :— 


Temple Back. Avonbank. Combined system. 
Lb. fuel ote LEA 8°90 900 ° 7°97 606 8:33 
| : Pence. Pence. Penee 
Coal ess *. 7972 "E 329 Я 846 . 
Oil Kc. .. 036 P» 043 " 040 
Wages... e. 7216 és '212 "T 259 
Repairs... .. "059 e 124 vs 151 
Works costs 683 (982) 708 (793) 796 (969) 
Rent, rates and taxes — iis — ida 150 
Management... — каб — 242 
Total working cost — is — 11188 (1:379) 
The bracketed figures are for 1906. 


The units sold from the two stations respectively in 1906 were:— 
(T.B.), 2,248,938 ; (A.), 3,562,630, and in 1905 (T.B.), 1,962,214 ; 
(A.), 3,255,314. | 

Probably due to the eduction in price in October, 1905, the 
gross revenue for the past year is only £1,000 ahead of that for 
1905; the reduced working coste, however, enabled the department 
to show a gross profit of £39,879, as compared with £37,752 in 1905. 
After meeting financial charges a net profit of £6,115 remained, 
which compares with £10,860 1n 1905, the difference being entirely 
due to increased capital charges resulting from the extensions 
recently carried out at Avonbank and elsewhere. 

The prices charged are:—Private lighting, 344, (day) and 44. 


per unit; power, 14d, to (d, per unit. The chief engineer is Mn 


H, Faraday Proctor. 
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GENERAL STATEMENT. 


For year ending March 25th 855 M 1906. 1905. 
Total capital expended  ... nie .. £671,617 £590,984 
Number of units sold— я Я 
. lighting... . . 2,793,993 2, 620, 38 
Private supply b e . . 2,183,373 1,759,085 
Public lighting wes 833,602 838,056 
Total number of units sold . . 5,810,968 5, 217,528 


Equivalent No. of 8-c. p. lamps connected 302,846 274,176 


H.P. of motors connected ... 3,972 3,213 
Number of public lamps ies i 677 arc. Ж 
Maximum load in WM. bee ase 4,840 4,284 
Revenue account— 

Gross revenue ... ИА i РЕ £70,664 £69,687 
» expenditure А E £30,785 £31,935 
„ profit... i5 £39,879 £37,752 
Average inclusive price obtained per unit— i 
lighting... oe 3:85d. 4'18d. 
Private supply 1 power 1˙15d. 1:24d. 
*Publib lighting - es ses 3:42d. 3:40d. 

* Includes cost of attendance and repairs, which is repaid to the 


departnient, 


i 
REVENUB ACCOUNT FOR YEAR 1906. 


Gross revenue £70,664 = 2:6934. per unit. 


Works and distribution costs (in- 


cluding public lighting) £21,194 = ‘87d. ji 


Total working costs.. .. £30,786 = ll188d. ,„ 
Prorit STATEMENT, 1906. 

Interest on loans, &c. she ме ET . . £20,015 

Sinking fund... ns dig . 13,749 

Net pront on year's working же sis 2 6,115 

‘Gross profit s vss .. £39,879 


Bristol and Depreciation.— The question of the financial position 
of the Bristol electrical undertaking having arisen, the Electrical 
Committee consulted Prof. Lawrence R. Dicksec, of Birmingham 
University and of Messrs. Sellars, Dicksee & Co., chartered account- 
ants, London, and Sir William H. Preece, in regard to the matter. 

Prof. Dicksee’s report deals largely with the question of de- 

preciation, based on the life of the various assets as estimated by 
Sir Wm. Preece. He states that the Committee’s questions resolve 
themselves into the following :— 
„ (a) Can the revenue account be relieved of annual contributions 
to sifking fund in respect of assgts displaced, provided a deprecia- 
tion fund equivalent to the outstanding debt thereon has been 
provided out of revenue at the time of such displacement ? 

(b) Is ample provision being made for depreciation ? 

He gathers that it is not the Committee's policy to provide both 
for the repayment of loans and for the renewal of wasting assets 
when such becomes necessary; they are desirous, however, of 
making any necessary financial provision. 

He points out that if the Statutory Sinking Fund equals (s 
true depreciation charge, no further charge is necessary; where, 
however, the sinking fund is insufficient for that purpose a further 
provision is necessary, and, on the other hand, a “ long-lived” 
asset on which the loan has expired can be renewed by re- 
borrowing, but the excess on long-lived assets would not be 
available to meet the deficits on “ short-lived ” ones. In order to 
arrive at an equitable financial adjustment Prof. Dicksee calculates, 
for the “long-lived” assets, the proper charge against revenue to 
accumulate at 3 per cent. compound interest to a sum equal to the 
original expenditure (less the residual value), which he makes 
£5,363:66 per annum. The sinking fund in respect of the same 
items works out at £10,921-44 per annum, or an excess of £5,557°78 
against which must be set the compensating error due to the ''short- 
lived" assets. 

In respect of the latter the proper charge is calculated at 
£4,380°85 per annum, a sum which exceeds the sinking fund 
payments by £1,885 67. 

The report continues as follows :— 

“It is important to bear in mind that, while the deficit referred 
to in the preceding paragraph can be properly set against the 
‘surplus mentioned . . for the purpose of ascertaining the true 
net profit of the undertaking (thus showing that on the present 
system of accounting the true net profits are, upon the whole, 
decidedly in excess of those stated in the published accounts), no 
such sct-off is available in practice, in that each loan must be 
separately regarded, and all renewals must of necessity be charged 
against revenue (or against a reserve for depreciation), until such 
time as, having redeemed the original loan out of the proceeds of 
which the assets were acquired, it becomes possible to again borrow 
for renewal purposes. It will thus be seen that, so long as the 
capital expenditure remains upon the scale obtaining on March 
25th, 1905, a sum of at least £1,885°67 must be charged against 
each year's revenue in addition to the statutory sinking fund 
instalments. But even if this annual sum were to Le set aside in 


the future, it would not suffice to compensate for the fact that since 
the dates when these assets were respectively acquired no such 
annual provision has in point of fact been systematically made. І 
estimate that, had such provision been systematically made from 
the first, it would, on March 25th, 1905, have accumulated to 
£12,629°62, which sum invested at 3 per cent. would, on March 25th, 
1906, have amounted to £13,008°50.” 

Неге it is noted that the balances on the so-called “reserve fund 
account," and “depreciation and contingency account," amount to 
£16,000 approx., and this amount could be utilised for an adequate 
reserve (for renewals) fund, to be increased by future annual 
instalments from revenue, of £2,500 (an amount on the safe side of 
the calculated sum of £1,885°67). 

This latter fund would be available to make up any deficiency in 
the sinking fund repayments when an asset required renewal. 

The actual future annual | instalments would, of course, be 
dependent on the capital expenditure from timc to time, and on 
the nature of the assets, and would require periodic estimating. 

The foregoing recommendations refer particularly to replace- 
ments or renewals of plant, ordinary repairs and renewals of parta 
being charged against revenue in the ordinary way. 

Having satisfactorily provided for the full amount of the previous 
loan on any asset, it is anticipated that no difficulty will be 
experienced in obtaining sanctions for further loans for replacing 
that assot. 


CITY NOTES. 


The United Electric Car Co.. Ltd., Preston. 


T= report of the directors, to be submitted to the eighth ordinary 
general meeting, to be held at the offices of the company, Strand 
Road, Preston, on Thursday, September 20th, at 12 noon, says that, 
during the year ending June 30th, 1906, the works have been 
efficiently maintained as regards buildings and machinery, the cost 
of which has been charged against revenue. After paying debenture 
interest amounting to £2,500, and charging £6,465 for depreciation, 
the profit for the year is £13,5:12, to which is added £3,462 brought 
from last year, making a total of £16,994 ; after deducting pre рге 
ference dividend for the period ending December 31st, 1905, £2,712 ; 
there remains an available balance of £14,262. The directors recom- 
mend that this amount be dealt with as follows: Preference dividend 
for the half-year ending June 30th, 1906, £3,000 ; write off portion of 
preliminary expenses in connection with the purcliase of Hadley 
and Manchester works, and the issue of preference shares, £1,646 ; 
dividend on the ordinary shares of 5 per cent., less income-tax, for 
the year ending June 30th, 1906, £7,500 ; carry forward to next year, 
£2,136: total £14,252. 


Electrical Shares on the Berlin Exchange.—The 
new issues of electrical shares in Germany during the past two or 
three years have brought an accession to those which were already 
quoted on the Berlin Stock Exchange. In the year 1903 there were 
16 securities in the list, and these have now been incrcased to 25. 
The additions represent shares in the Bergmann Electricity Works 
Co., Brown, Boveri & Co., the Barcelona Electricity Co , the German 
Transmarine Electricity Co., the Sudwest Electricity Works, the 
Electro-technical Works of Max Schorch & Co., the Felten and 
Guilleaume-Lahmeyer Works Co., the  Rhenish-Westphalian 
Electricity Works and the Siemens Electrical Operation Co. These 
accessions form a sharp contrast to the period of quietness which 
followed the crisis of earlier years, which required time in order 
to heel the financial wounds which had been inflicted. It is 
expected that further new issues will be introduced on the Berlin 
Exchange in a shorttime. The hope ie, however, expressed that 
the initial quotations will not be fixed too high, as the only result 
would probably be a speedy decline. The mistake of making 
excessive quotations at the beginning has already been made in the 
case of several securitics brought forward in 1905 and in the present 
year, which are now lower than the initial rates quoted on their 
introduction. 


Dick, Kerr & Co., Ltd.—The preference and ordinary 


‘transfer books will be closed from September 17th to September 


29th for preparing dividend warrants. 


Stock Exchange Notice.— Applications have been made 
to the Committee to allow the following to be quoted in the Official 
List :— 


County of London Flectric Supply Co., Ltd. Further issue of 10,000 6 per cent. 
cumulative preference shares of £10 each, fully paid, 


South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer register for the 44 per cent. mortguge deben- 
tures will be closed from September 19th to 30th, both days inclus 
sive, for the preparation of interest warrants. 


Canadian General Electric Co., Ltd. — The usual 
quarterly dividend of 24 per cent. has been declared. 


Mexico Electric Tramways, Ltd.—The traffic returns 
for the month of A amounted to $364,700 ; deducting expe need 
the net revenue was $172,100, 


е 
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ELECTRIC TRAMWAY AND RAILWAY 


STOCKS AND SHARES. 
TRAFFIC RETURNS. I 


Tuesday Evening. 


Fort- Receipts for No. Route | | i 
Locality. | night | e aus | of | Total to date. calles Money once more rules the financial roost. Whatever may happen 
ended fortnight. ks. 


= on Thursday, the present outlook certainly justifies the apprehen- 


Aberdeen . Sep. 6 8,540 |+ p^ | 14 22.140 + 7162 144 = sion of arise in the Bank Rate, and Consols are therefore weak and 
mE б ге чн 1 2311 M noa | 10 1 5 т и үз p depressed. As usual, this reacts upon Home Railway stocks, the 
Belfast S n q 7,818 13.24 | 36 118,180 + 35,738 | 40 + 64 prices of which are, as a whole, proportionately weak with Consols. 
irkenhead .. . " ; ! E 5 .. . А 
Blackburn .. . . | Аук. 99 | 1,039 |+ S0 223 | 24,158 |+ 1,829 | 1855] .. Electrical railway issues have not altered much. Ав regards the 
Blackpool Carp.. T Sep. 5 2:005 i+ 29 2 51018 + aali пш vs steam lines, there is a fear lest Parliament when it meets may 
—Fleetw' m ; i+ : + 2, sa А * А А E d 
b. 32 — Lytham | , 2 ў 825 | H 150 s 12,897 : 1,353 | Ki ua 5 кым не 55 9 expense of the capitalist, 
"dnce E * ' 927 + 8, give workmen shorter hours and more money. 
^ n 5 | 4,972 141,082 22 41,141 8,635 18'754 6 Н : ar А : 
Bourne ou |. 8| 9,19 + | 224 109,495 М 4.842 5⁵ 4 63 Notwithstanding the agitation against the revised fares on the 
Brighton e ej» - 103 H pi 23 | 20,044 e Sed °° District Railway, the stock remains steady at 231, and Metro- 
ee e LE] $ ae ee ee ee . 2 . . е 2 
Brit. Eleo. Trac. Co | politan is 64. The Wimbledon clamour is somewhat ineffective во 
Йу a уз Bl Ms Н i -: Б 2 155 bd у far, because of the fact that competition has scarcely made iteelf 
Barrow .. ..|. э a ni + 56 „ 9,088 |+ 530 | 5'87 ee felt, the South-Western service being of little use to the hundreds 
уи . „ 8| 1,061 100 п i6 of dps 8°85 | К who use the District. But the Central London can hardly fail to 
. Gateshead.. ee 91 2,018 + 113 | 33,504 + 1,836 11:25 ee > . 1 1 
Greene m f Mr ® n | NOE Т Ыр „бс: e aco to that. The season of the motor-ounibas draws to ta 
reenoc ee ee 93 , + | , + i 0 Lá x 
Hartlepool - 31 811 + 172,85 | 10,672 |+ 1,828 6°72) .. i ; ; : 
Kidderminster i; „ 3l 315 B 22 „ АИС .. |... conclusion, and with the coming of autumn and winter there should 
ыкп "a 2: 100 "m 43 „ 62% + 205) | LS — be better traffics for the Twopenny Tube. City and South London 
{Metropolitan ..| и al 7,909 | +1,456 | „ |119,049 | 428,387 | 99. | .. Ordinary has fallen to 44, but there are anxious buyers of tbe 1901 
Middleton.. — ..| „ 31 963 | + n | 12,516 + _: 85; .. - Preference stock at 115. Baker Street and Waterloo Debenture 
Mid. JointComitee| т 31 1.50 f 4 „ 19.05 ТАШ 916 . remains at 904. А new light railway, with electricity for its 
— »" L] ?9 * | ee Ы y 
Peterborough .. „ 21 322 ＋ 15 4,691 |— 814 | 5:81 |... А : 
Po Seria E . „ 81 3.469 f 116 „ 61.822 + 8.051 Eu motive power, is to be constructed between Woking and Bagshot. 
Rothesay ß. „ 81 1,106 + 158 4, 9,076 | + 1,898 2°75 | .. At the former place the line will join the London and South- 
ej " ' кы ER Ge estern goods sidings, and the cost is placed & ,000. 
Бодра . n l roly Bir | фун 4 aez j рр. Western goods sidings, and the cost is placed at £150,000 
Tynemouth BUM BL 918 + 80 „ 9,580 i— En | 996 Be Most of the changes in the Telegraph list are in the upward 
Worcester. . | oss a 709 |} 107 | 10058 — 734 5˙75 n direction: the only complaint is that there arc not more of them. 
Wrexham.. | ..| „ 81| 86+ 85! „ | 8,693 5% |.. Anglo-Americans happen to be easier, due to the sales of some few 
Mics рни b 91 E > 585 н o M 9.601 n E 3 taking ча prior to the settlement. The price may be 
ра ains er Bep: Я 3.606 m 2 TB — 488 ue У very different on Friday from what it is пож. The “В” Stock is 4 
Burg. Aug. 96 1092, % al 21,422 .. 10 lower at 114. Direct United States Cable shares have recovered 
се. кр ive 8 "461 |} 90 5 Чо = T et M the 5s. lost a week ago, and are 15$, and China shares are ё 
спам and Dist. Ml б p * w 2 ч — 61 RA A better at 148. West African Telegraphs rose to 10 upon the revival 
ches oe es ar. — | i 92 : : : i 5 
Cork ..  .. . Sep. 6 1.148 68 36 | 17,489 — 270 9-80 of interest and prices in the Jungle“ mining market. Several 
а „ 2| $5 d 14 | 28,042 j+ 1790 4% 5 Debentures are rather harder. The Cuban rebellion has, so far, 
oe ee ” D oe А . 
Darwen .. „„ 7 552 |+ 66 | 28 5,975 i+ 250 4°86) .. failed to produce any effect upon Cuba Telegraph shares, but 
Dorer 11 872 1+ 96 22 6,868 917 | 4-75 |+ 1 . 
Dublin . . „ 714.17 18. 10 | 58:988 |t 8177 4875 + B Chili Telephones at 7 have gained a further 10s., and are now back 
Dundee р PS + a6 Is + 38 | + 5  totheprice at which they stood before the earthquakes made it shake. 
rr gaa „ 268 M 99 | 98 I + 235 4-95 =, è — Marconi shares at £1 were a little lower, but recovered again to 14. 
Glasgow «wwe | „ 8 952009 44,825 17 | 249,858 |+ 20,559 [81.78 + 6 2 i d i 
Uem С cx eiu d EG (Piae (e ifa e e 40 diene lber and Great Norher un bee, 
astings ee oe | Зер. 3 ee ee ee ee ee oe RE ‘ . 
C а 4.500 T an EA EAN H 1130 a Only the Third Preference have altered in the National Telephone 
Hord a. . „% 1| 05. 58 2 eis t 20 5 . group, the price slipping to 514. | 
1 MP 20 25 Н 85 5 10885 i 154 105 ы Supply shares are very quiet. Charing Cross Ordinary advanced 
Iae or Thane seyi р a E o 20 m lier 4a . ` to their par level of £5, and the Debenture stocks of the Urban and 
Kirkcaldy .. ..| , 5 608 182|.. 5s 2 T5| .. the Oxford Companies are both a point up. City of London 
'kshire Trm. Co. 6, 1,882 |+ 152 36 | 81,01 '+ 5,781 1956 + Ordi d Countv of London Ordi lost 28. 6d. of thei 
" — 1| 18,066 892 J. 7.688 | inary and County of London Ordinary lost 2s. 6d. of their 
Leicester „ 8 4,656 Hert 6 xr и 4991 E td recent rallies, which served to bring in sellers. On the whole, the 
Leih. „ 1| 1085/4 399 | 153 | 8,634 |+ 4.296 6 +1 market has rather rclapsed, although prices keep about the same, 
11.6 ком. чыг s 95 99915 ry m 8 6,070 od t 467 nominally. Business is exccedingly quiet. Monday was pro- 
London United .. | Вер. 7 14.702 2,764 | 86 | 927,508 16.815 nounced the least active day for some time past. 
LOwe stoff. m 8 aag T 60 9,011 |— 043, 8,5 .. . Traction descriptions are nearly as featureless as electricity supply 
pestes pai. AE 8 7879 LAE 2 94 752 1^ 20 M TH shares. Anglo-Argentine Ordinary fell 3 to 7g, and Auckland 
e e ej. 8| 1,893 + 183/28 15,181 |+ 825 14:51416 Debenture has risen а point to 104. The shares of the latter com- , 
Northampton meas. o Mp + 108/28 | 10,885 | + 154 ! 55 | .. pany are about 11. Against a fall of 4 in British Electric 
Pe бурай `. „ 3 843 Lm 2 atom 4,280 12815... Traction Preference must be set small rises in the company's two 
PPorimmouth | 8 2,687 |+ 508 | 93 | 59,690 |— 788 145 debenture stocks. British Thomeon-Houston Debenture is quoted - 
Preston .. Aug. 20 780 + Ui.. .. „ 10 at 96 ex dividend. Other changes in the manufacturing depart- 
Reading .. .. | Вер. 6 24 |н anim Me ME 1 bare fig ment include 3 fall in Babcock Ordinary, and a rise in British 
Boer je. eae | 1,089 + 169 98 | 11,689 |+ 1,209 | 9°88| .. Insulated Preference shares. 
Balford e e] „ 8 | 9,871 1+ 22 | 102,613 |+ 2,051 98.9 Particulars are in course of circulation respecting the Sao Paulo 
Bhefüeld ..  ..| , 9 10,881 41,279,214 j 128,211 | + 8,225 8515 + là Tramway, Light and Power and the Rio de Janeiro Tramway 
Bouthampton 5 | 2,828 |+- 162 | 224 | 29,459 + 160 н : : a 
Southend-on-Sea ..| , | 1,376 |+ 198 | 923 | 11,064 |+ 468 6 |.. Light and Power Companies. The fermer is a well-established 
+Stalyb’dge,Hyde,&c | Apr. 21 807 |+ 100; 8 2,456 P» 21 |.. concern, its $100 shares standing at 142, and the 5 per cent. F'irst 
Btockpor& ..  ..|Aug.17] 2,295 (+ 216,20 | 20492 + 5,722 166 |+ 4 Mortgage Gold bonds at 994. The latter, incorporated two years 
TTT o, has not yet finished all its construction work, but is earni 
Swindon ee ec July 8 831 — 133 2,642 == 4°4 ee ag , y А я 7 е ing 
Tyneside S NE. Sep. : чы Н 200 2 1020 + 1,289 Я NT vs more Lua рая рау es D рег ш ы its Жошы ка 
ams е 97 , , ee ee 7. 
wen ee eed EOM egal а шшш укр C 
Yorks. W. Riding. ,, 9 1,875 |+ 849 96 | 80,167 „ des, |a their respective classes. 
Baker 8t.- Waterloo „ 82, 758 Š 10 18,180 . 44. 
Cen. London Rly... | Aug. 25 9,955 — 547 | 8 49,896 — 2,027 6|.. T 
C in Lon. Rly. | Sep. 9: 4714 |— 178 | 10 044 + 1,123 | 6°25) .. 
Dablin Locen Ry. | „ 3 BIO C 186 10 157450 f 1122 950 
0 ‚ап ' 77 7 ' ° еә 
, М — 5 * ee V 
Eleven Railway . „ 8| В1 + лав 10 | 1699 v Lg e Electricity Supply Canvassers Should Note This.— 
Metropolitan Rly... | , 11 27,840 10 | 143,230 ee s At a meeting of the Liverpool Health Committee on Thursday last 
Met. Distriot Rly...) „ 9 18,755 1+ 967,10 | 71,759 |+ 7,718 „ week, reference was made to the report of Dr. Brislee, of the 
AngloArgentine ..| m 9. 9.808 | + 5,606 I University, on the unnecessarily and seriously dangerous 
§Auckland ..  .. Aug. 17 ; 9,558 |+ 761, 824 | 80,296 |+ 5,262 18'64| .. versity, : ariy f y gero gas 
Brisbane emit on E HY 4 16488 1+ 122 oe | oe ADD о some of er а N 5 
Brit, Columbia му. duly ' 2 , : pre ee appointed to wait upon the Lighting Committee, who sho 
'n's A'r’ À ,162 7,401 | 24 и А : 
sees teen co 2 Tm Z 265 25 125/098 H 6,663 | .. |.. asked to approach the President of the L. G. B. on the subject. 
Cape Eieotio T. Lå. May | 1688 | a [o fof |l Newport Transporter "Bridge.—This new electric 
«Geneva oe e» | July 8,188 в Vs ee 


955 ое" transporter bridge of the Newport Corporation was opened on 


§Kalgoorlie ,. . | Aug. 5,005 ET 85 у | ; 
Madras — .. . „ 31 970 + 918 85 | 15214 (+ 1.5333. Tuesday by Viscount Tredegar. 
Perth (W. A. .. Sep. 7| 9.808 |+ 245 86 52.776 |+ 8.259 44-286 4 б 


(W.A e sep. 7| asos 1+ 245 | 96 | 62.776 + 8:59 438^ 5 Bank Rate Altered. The Bank rate was yesterday 
* Compared wi spondi 905, eek only, г 
Includes bore ciate hal 6 па a | Ons month. ы raised to 4 per cent. 


CO осоо — ‚́—-—— I - é ꝙͤ[—äꝓ— . I ы ль =т=т ͤ —— ы ͤ —— TS Kv——̃ MEE —— ͥͤ ——d л —— 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btook sing Clos! Business done 
Present NAME or Dividends for the last 3 Quotations | ‘week ended pod 
Issue. | : xs four years. Bept. 4th, Sept. иһ. | % | Fal — 
"EE | 1905, DOE 1906. TEF ^ Ра 7 Highest Lowes. 
95,000 | Amazon Telegraph Oo.“ shares, Nos. 1 to 26,000 i es — - - oe T 
sao Do. 92 in % Debs., Nos. 1 to 1,960 Red. "ut 6078 By P uo р) — 15 dh — ЕА T э» М A 
ә Anglo-Amer can egraph ee ee ee ee too a. Р = кыс + oe A 
8,148,700 Do. do. do. 6% Pref. #9 Stock "ws 6 X а, в % 14 —115 118 MY. 1144 114 - 
8,148,700 | Do. do. do. Deferred ee 0 | Stock à 48. i} 4% 284 — 984 — 94 Wh | 23 — À 
60,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 92 ie vs 5 99 —101 xd 99 —101 xd a es Us 
Chili hone Nos. 1 to 44,000 ee ee oe b 6 % 8 8 % б — 63 67 = af ee ee + 5 
1,982,966: ОБН Теюрћопе Мов І 600 year 4 & Deb. Bk. Red. Btock | 4 4 4 Ыта – 99) 73 99 98 5 o 
16,000 | Cuba Telegraph .. ae S ae ES sè 10 64 10 5 5 Ba— 9 — 9 E - ся 
io рше айк ОО Gee ре a M a- 10 "i 5 i: 
e egre U . ee ee oe ee ee ee 
6,000 Do о ) ü рош. Pref, ee 0 10 p^ Юю 10 A i 98 = s oe ee e. 
B0,000 . ө 8 ee ee — а ee ee ec 
60,7102 | Direct United States Cable és T x 90 4 8 t 495 154— 153 154— 16 157 153 + } 
65,500 | Direet W. India Cable, 44 ae Reg. Deb., 1 to 1, 200, R. 100 44 4 44 100 —162 100 —102 ea - E 
4,000,000 | Eastern Telegraph, Ord. Stock e 5e >. | Bock 7 7 1 7% | 144—141 144 —147 1401 145 
1848 755 Do: 4 Mort "Deb. Stock Бей... stock rg "y " 4105 07 -10 101 Et 103 1073 
Eastern Extension, Australasia, and China Tele. 10 7 7 7 7 $ 141 — 141 144 — 14i 14/4 ltrs | +à 
762,400 Do. 4% Deb. Stock .. 29 .. | Stock 4 4 4 4 2 105 —107 1054 —1074 +4 
800,000 | Hast&8. Afric. Tol., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 4 4 49 —101 9) —101 
$00,000 | Do. 4 % Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 95 4 4 4 4% 100 —102 101 —103 H Р + 1 
180,887 | Globe Telegraph and Trust... WR. же сез 10 |28 54% 58 54%, = 114 10i — 11А 1 | 
180,887 Do. do. 6 & Pret. 4x 90 10 6 g 6 96 6 6 96 144 — 147 lis— 144 1& 111 +4 
Ree RE cid e GA | quM [o E b were Fi Mc n 
| И ort. = xm 
81,900 Dobe bin Nos. 1 tc 1 300, Red. 100 | 495 | ч% | 14% | 49% | 100 —102 100 —102 
17,000 Telegraph Es s as e 95 10% |10% |18% 13 68 — 60 Ug — 603 7 "s + 2 
251,127 | Marooni’s Wireless Telegraph .. es as аа i Nil Nil Nil Nil 13— 12 2— lñ 
ро Monia Tiden Telephone Бори 94 гә ws 1 : A. H $ s i — | H- 1% ee + py 
9 . 0. 0 P ref. eo oe A— т, 13 
1,088,888 | National Terepbonei Pref. Stock fe xe ..| 100 0 e 6 6 109 —111 109 111 111 10% 
1,966,667 Do. o. Def. Stock iis íi Е 100 4 b 5 6 109 —111 109 - 11 1104 1094 
15,000 : o. 6 % Cam. In Pref... s 10 6 6 6 6 11 — 18 11 — 13 vs 
15,000 a do. 6 Cum. and Pref. ее 10 6 6 6 6 1 = n 104 T ri CEN . 
ой n do. 696 On ourn. Brd Es 1 to 950,000 a РА A E A E = oi De 3 553 51 — +} 
3,000, о. 0 ec Stoc — = ee ec ee 
1,680,598 Do. do. 4% Deb. Stock Red. m 100 4 4% 4 4 ? 16234 - 1044 1024 1044 1034 103} " 
179,818 | Oriental Telep. and Elco. 1 to ITI, 604, fully paid 1 6 64 64 7 15ә— IF. lj4— 1 ex ise К 
Do. do. do. · 69% Сит. Pref. ..| 1 | 6 6 6 6% | l&— lf BE VA : з 
100000 | Pacino & Eutepean Tel. e „Beba, 1 t0 0 18 43 4% |4 14 | 105 vi 105 : i 
acing uropean op uar, r] n 2% = * 
11,8900 | Reuter's n oe е - m 58 is 8 34 T PT 6% 1 73 — Ü 7th 
60,000 Telephone Co. of Egypt, 4 96 Deb. Red. ee ° о 100 oe ee oe 44% 101 —104 101 —104 8 
8,201 Submarine Cables Trust ee ee ee ee Cert. 6 6 6 6 96 129 —132 129 —182 oe ee 
90,000 | United River Plate E, а Si 22 6 7 8 8 8 % 7— 5 7— 7 os 
40,000 Do. b ° Prof., Nos. 1 to 40,000 b 6 b b 6 е S oe 
179,947 Do. do. 6 Debs. ee ee ео @e Stock b b 6 6 а, 103 —112 109 —112 ee ee ee 
15,6003 o Shares Ба 22 10 2 4% 4% — 1 9 ui Sa z tł 
80,008 | W. Coast of Am ee a сае a Nil — — | xs 805 825 
150,000 Do. 49% Debs., 1 to 1,500 guar. by Bras. Bub. Tel. | 100 4 4 4 4 % 1004 — 1004 — 1034 EP s 855 
207,980 | Western Telegraph, Ltd., Nos. 1 to 207,980 TA 10 7 7 7 5 142 — 14 Mà - 14 1413 144 T 
Do. O. б % Debs. 2nd series, 1908 100 6 5 6 14 — a .. ~= , ee ee МО 
668,880 Do. do. 4 Deb. Btock Red. @e 100 4 4 4 4 103 —106 103 —106 ee ee ee 
68,821 | West India and Panama Te h .. oe es 10 N gs ~ a ба ; 
84,568 Do. do. 6 96 Cum. lat t. ee Фе 10 NS 7 M 6 5 o - — * ee 
4,660 Do. do. 6 Cum 2nd Pref. ee 10 i Ni Nil 44— 5$ 4 — е ° 
6% зо SR 09 —102 99 —102 | M se 


80,000: | Do do 5 Debs., Nos. 1 to 1,800. — 100 


Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


170,00 ; Angio-Argennne Trams. 400,06 £o em, uu Vs 5 we 0% 0% 714— 711 75 — Tj" 7 7 — è 
100,000 Do. Nos. 430,008 to 910,007 and 560, 008 to 580,007 .. 65 es ae Pe 22 at 75 | 7 — 171 7 7a — 6 
260,007 Do. 64 % Cum. Prefs. 1 to 960,47 oe 6 ee 5 6 5396 5; T 6 | 6 43 57 
968,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 a | 6 6 6 188—141 138 —141 М .. " 
985,100 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 : б 5 5 102 —104 108 —100 104% | 1034 | 41 
800,000 | Baboock & Wilcox, 1 to 530,000 5 1 —. |11 20 20 41— 4 4à— 43 8610) | B. — è 
100,000 Do. do. 696 Cum. Pref., 1 to 100,000 .. 1 РЕ 6 6 6 tá— 1 14— 18 s я 
British Aluminium, Ord., 9,001 to 40,000 /H: Б к S 7 1% 39— 4 | BH 4 78/9 E s 
40,000 Do. do. 7 96 Cum. Pref.. . ni ee ee 6 Nil Nil 7 7 96 (à - eg | 64 - 6? ee ee + à 
90,000 Do. do. % A6 % Cum. Pref. .. "T 5 Nil Nil 6 6% b — | 5— i 64 6} T 
90,000 Do. do. 4% Funding Certe. ..  .. 8 A m 4% 4% 4— 4 4— 4 EET! aa А 
800,000; Do. do, 6 % ist Mort. Deb. Stock .| Btock 8 b 6 6% 101 —105 101 —106 d E Ne 
B00,000 British Columbia E. Rail Def. Ord. Btock ео ee ee 6 6 6 % 117 —jio 117 —)20 ee ee | e 
Do. 6% Pref. Ord. Віоск se ee oe | 100 os 5% 8 | 6% | 10 —113 14% „% „ 6 ag 
115,000 Do. 6 % Cum. Perp. Pref. Stock ‚ | 100 oe b 5 % 5 106 — 10 16 —100 ‚ lod 108 | 
940,400 Do. 1st Mort. Debs., 1 to 6, 2500. 40 > % о | 1034 —1054 1084 1054 o . d. X. Р 
' 220,000 i Vancouver Power Debs., 1 to 2,900 | 100 à 4%, | 101 —104 101 —104 AE a 
188,801 | British El Traction vs "m ve а 10 8 6 6 i 89% 53- 6 h- 6 * ушы эү 
161,481 Do. do. 6 % Cum. Pref. ds 10 6 6 6 6 96$ 94— 10 94- 94 ái 9 — à 
1,415,493] Do. do. 6 гегу. Deb. k .. | Stock | б 6 5 | b 114 —117 115 —118 1161 пе | +t 
410,178 Do. do. % 2n Deb. Btock Red. 100 ee oe 4 44 92 =. 95 994 = 94 ! 95 0 
100,000 | British Insulated and Helsby Cables 5% we b 10 8 8 8 61— "i 67 — 7 | 
100,000 Do. do. 6% Cum. Pref. .. .. 5 6 6 6 6 — 6 bi — Gk | + 4 
Do. do. 4$ 9% lst Mort. Deb. Red. | 100 4$ 4 102 —106 100 —106 И 7 
213,000 ms Waterss be bd reri пара. d: 100 ix 97 —170 97 — 100 га 
Ti ouse Ы] 9 an Y 
400,000 { 975,001 70 (15/000 | b oe 6 % Nil ee li— 1} 13+ — 1; | ee 
1,016,968 do. 496 M Deb. Stock .. | 100 4 96 4 4 96 77 — 83 77 — 83 | " 
ett, Lindley & Co., . ° £1 Nil Nil Ni oe A 98 verd 75 ee ee 
60,000 |4 Do do. Pref. .. £1 Nil Nil Nil 2$ 14/6 to 1 14/8 to 1 os 5% oe 
105,781 | Brush Bleotrical Engineering, Ord., 1 to 105,781 .. 2 Nil Nil Nil 94 i- ht — 1 2 s 
150,000 Non-cum. Pref.. ee 9 6 6 6 6 14— 2 14— 2 as "T 
126,00 ро. 4 Perp. d. е Stock 44 £6 — 98 xd 90 — 98 ео е . 
196,000 Perp. 2nd Deb. Stock | Stock 44 % B3 — 84 B2 — 8t D “a 
100,000 P ee 5 e 8 4 8 96 5# — 9g 8 =. 70/- ee ee 
40,000 Do. “А” 69% Cum. Pref., 1 to 60,000 | 5 ie du 6 6% 6j— 5 ae TE MN ы 
500 Do “B” do. 1 to [] е ee b ee 6 t 6 6 96 5 — 61 Б — 5 ee e 
817,700 Do, 6 V Deb. В А 86 .. | 100 "- b b | 6 104 —106 101 —106 1044 dx А 
Do. 5 апа Deb. Btook ee e. 100 өө 6 5 Б 102 —106 103 —105 ee e. ee 
105,000 Caloutta Trams., 1 to ,000 . ee е 5 ө 6 8 8 82 — Ed 65 — Bá 82 814 oe 
0 Do. 05,001 to 187,610 ee . е 5 . oe ee 8 84— 88 8 — 83 ee oe — à 
,000 Do. 96 1st Deb. Stock ee А 100 А 4 u% 108 —106 108 —106 105 | я 
85,000 | Callender’s Cable Construction shares va as 5 15 15% 104 — 11 | 10§— 11 an a 
40,000 Do. do. ë% Cum. Pref... єў ix 6 6 b 6 6 | ee ea ie 
800,000 Do. do. 44 % In Mort. Deb. Stock Red. Stock | 43 43 Г a 1Св —110 108 —110 i Ка 68 és 
41,294 Cape E. Trams., 1 to 491,299 ee ее ee ae 1 ee 16 10 Б § à— ӯ T— | ee | ee е 
450,000 | Castner-Kellner Alkali, 1 to 480, 0000 1 5 4 4 6% 14— 1$ 145— 1% 21.100 ; 
280,211 Do. do. 43 % lst Mort, Deb. Stock | 100 |4 43 43 97 102 9910056 ш i 
1,980,608 | Central London Railway, Ord. Stock és -- | Btook | 4 4 4 4 85 — 87 85 — Wi xd | 85 852 >» 
580,816 Do. do. $ 4 Erei, Seek ee | Stock | 4 4 4 4 ут — 99 97 — 99 xd 98 82 we 
580,816 Do. do. Dei. do. | Stock 4 4 4 4 78 — 76 T —76 | 75 M ; 
480,000 | City and South London Railw ei as .. | Btock | 8} Ні lj 44 — 46 43 — 45 443 44 —1 
002000 |È et axon, Rad eal to 11,008 oí 400 had. | = |5%|5%|в%%| 5% 06 — 6 se 7 


* A period of nine months, f Quotations on Liverpool Btock Exchange. { Unless otherwise steted all shares are full d. Interim dividends. 
| And bonus of 10s. f| From Manohester Share List. р i 


>: (SCeonmntimued om mext page.) 
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SHARE LIST OF ELECTRICAL OOMPANIES.—(0ontinued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(continued). 


Dick, Kerr & Oo., 1 to 960,000 .. re s e" 1 T ss 10 se as à 
0 do. 6 Cum. Pref., 1 to 805,000 ee 1 ee 6 6. 6 ee ee 
150 do. 43 Deb. WP ee ee ee 100 ee 43 44 ее ee ee 
60,000 | Dublin United Trams. 60,000 10 8 6 6 as T ee 
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EARTH IN COLLIERIES. 


IN a paper read before the recent annual meeting of 
the Institution of Mining Engineers, Mr. Sydney F. 
Walker deals with this very important question, with refer- 
ence to the new special rules for the use of electricity in 
collieries, and shows to some extent the futility of attempting 
to comply with the rules in connection with earthing. 

Practically, the paper hinges upon a series of experiments 
carried out by Mr. G. C. Wood, B. Sc., at the Armstrong 
College, Newcastle-upon-Tyne, to obtain the specific elec- 
trical resistance of coal and the rocks lying above and below 
any seam of coal, and it may be interesting to give the results 
as shown in the following table :— 


SrEciIFIC RESISTANCES OF MINERALS FOUND IN MINES. 


, Specific resist- 
ances per cubic 


Description of mineral. 
centimetre. 


Name of mine. 


Ohins 
Cowpen Mill Pit | Roof: black shale Emm 446,000 
Do. ... | Steam coal by E .. 36,000, 000, 000 
Doc. ua .. | ТЫП: grey sandstone RET 20,300 
Murton . | Roof: soft blue shale "TY 432,900 
Do. Coal utt xs 33,900, 000,000 
Do. Thill: blue shale - s 13,000 
St. Hilda Roof: black shale .. — .. | ^" 337,000 
Do. Steam coal Р ... | 80,100,000,000 
Do. ; Gas coal ... | 38,000,000,000 
Do. | Coarse coal e 3, 395, 000,000 
Do. .. | Thill: bluish-grey pasty shale | 105,000 
Skelton Park Roof: dogger rock ... TX 52,100 
Do. .. ... | Ironstone Ж s " 167,000 
Do ... Thill: bottom rock ... em 52,000 
Greenside .. | Lead ore aa sad et] 7 
Penrith ... .. | Peruvian sandstone ... "s 8,375,000 
Do ... | Carboniferous limestone | 2,900,000 
Barton ... Do. do. = 1,014,000 


———M — — — ——— — — — ——— — —— M = 


In addition to the above, it was also ascertained that a 
block of cement concrete flooring had a specific resistance of 
754,000 ohms per cubic centimetre ; and it may also be 
interesting to note that the Barton carboniferous limestone 
is the limestone recently adopted by the North-Eastern 
Railway Co. to lay between the rails and sleepers on the 
electrified portion of their system. 

It is thus at once seen that in the case of а dry mine a 
„good earth is practically impossible, and even in the case 
of a wet mine in which all the districts worked are more or 


less wet or moist, there will still be a considerable amount of 


resistance between an earth plate near the generator on the 
surface and the frame of a machine earthed, say, to the rails 
some distance inbye." Hence at some point between these 
extremes the earth would probably be at a low enough 
potential to enable a workman to receive a serious shock 
through coming into contact with the bare live wires. 
Several serious fatal accidents have occurred in mines, and it 
is remarkable to notice that most of these have occurred in 
mines using armoured cables, which is the class of cable 
recommended to be used by the special rules with earthed 
armouring. Water pipes and tram-rails have been suggested 
as a means of obtaining good earth, but in the case of the 
former, the pipes are in most cases only used to convey the 
water up-hill, and therefore are not continuous, and, further, 
it is conceivable that a water pipe conveying water from a 
wet district up-hill through dry and dusty galleries, 
and serving as an earthed return, might become a 
serious danger. Rails, on the other hand, are useless 
as an earth,“ as they not only rest upon 
wooden sleepers, but are not close jointed, except on 
main rolleyways when they are fished ` together, but even 
in this case they could not be said to be electrically con- 
tinuous. То remove these difficulties it has been suggested 
to use old ropes to form the earth, but here again it might 
be a difficult matter to make—and ensure they would 
remain so—electrically continuous. 

In lieu of armoured cables, the special rules suggest 
running the cables in pipes, which is probably the very 
worst system of installing underground cables that can 
possibly be thought of, owing to the gathering of moisture 
inside the pipes, which absolutely destroys the insulation 
on the cables in & very short period. 


Speaking of armoured cables, the author says :— 


. . . . if two cables are armoured, the armour being earthed 
efficiently, and if the insulation of one of them breaks down, the 
armour becoming alive, the pressure in the conductor that has 
broken down is not thereby neutralised, only an important portion 
of the resistance from one path, the path through the insulation 
that is open to the pressure of the service is removed, and, though 
nothing may happen immediately, conditions may easily arise in 
which a dangerous pressure may exist between some metal that a 
man can touch and the tloor upon which he is standing; and that 
not only despite the presence of the efficiently earthed armour, but. 
in consequence of it, if the insulation of one cable has broken down. 
So long as the insulation is perfect all will be well, but imme— 
diately one armour becomes alive a totally different set of condition- 
is produced, the full scope of which it is difficult to forecast. There 
would be differences of pressure between the armour on different 
parts of the cable, and although these may not be great at first, 
when things are comparatively new, the constant changes, the 
constant deteriorations that are going on may produce the very 
difference of pressure which it is the object of the Departmental 
Committee to avoid. | 

The real trouble lies in the latter part of the extract, and no 
one without actual practical experience in mining operations 
can credit the rapidity and extent to which this does occur. 
It would appear therefore—and it has already been pointed 
out in our columns—that the very best system is to omit 
earth altogether, using only high class, low-density, well 
insulated cables, either rubber or bitumen, whichever will 
best withstand the conditions of the mine. Cheap bitumen 
cable is sometimes recommended for use in mines, by 
electrical contractors who have absolutely no idea whether 
it is suitable or not. The cable eventually gives trouble, 
which the manager has to bear, the contractor evading all 
responsibility, with the result that the system of electrical 
transmission is not recommended it being regarded as dangerous 
and unreliable. For the same reason it is questionable as to 
whether it is wise to take underground any current above 500 
volts pressure, though in some cases pressures of 3,000 volta 
and over are being applied directly to motors underground. 
When new and in good order, there is no doubt high pressure 
may be perfectly satisfactory, but how long will it remain 
80? Further, it must not be forgotten that raising the pressure 
increases the “ earthing " difficulty. Adopting such a pressure 
may save a few pounds in first cost, but where efficiency, safety, 
and insurance against breakdown are the principal factors, the 
question becomes one not lightly disposed of. It may be 
said that such a voltage is used in Germany, but there condi- 
tions are vastly different, capital expenditure is not considered, 
the collieries are worked in a leisurely manner, and a break- 
down is not looked upon so seriously as in this country. 

In America it is a common plan to use a bare earthed 
return wire, which is far in advance of the concentric un- 
insulated return as suggested by Mr. Walker; but for threc- 
phase current the best system is to adopt a well-insulated 
three-core cable with the neutral point “ хот earthed.” 

With regard to apparatus for recording leakage or in- 
dicating when an earth is on the system, there does not 
appear to be any difficulty with continuous current installa- 
tions, but, practically speaking, the instruments are of very 
little value, and with long three-phase cables are absolutely 
useless, owing to the capacity of the cables. 

Probably the best and most satisfactory means of indica- 
ting earth faults is to use a lamp or lamps connected 
between each main and earth through a fuse on each circuit, 
which may be frequently tested during working hours by 
the attendant, and as soon as an earth is indicated, no 
matter whether “slight” or full,“ it should be at once 
reported and attended to and removed at the earliest possible 
moment. It matters little whether the leakage current is 
vy OF тууу OF inlog Of the maximum supply current; in 
a mine the ingulation should be maintained as perfect as it 
is possible to be installed, by only using the best material, 
good machines, well-designed switchgear and decent switch- 
boards, and a reasonable pressure.— T. С. Е. 


Manchester and Liverpool Electric Express Railway. 
According to a notice in last Friday's London (7a:ettc landowners 
and others whose property has been interfered with or rendered 
less valuable by the commencement, construction or abandonment 
of the above railway, and any others who claim to be entitled to 
any part of the fund in Court, are on November 1st to prove their 
claims before Mr. Justice Swinfen Eady in London. 
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A CHAT ABOUT STEAM TURBINES. 


By E. AUSTIN. 


MvcH has been written about steam turbines, so much, in 
fact, that it might appear unwarranted on the part of the 
author to revert to this subject. On the other hand, it is 
one that many engineers are always glad to hear about, 
hence its revival is, perhaps, not quite so uncalled for as at 
first sight it appears. . 

It is not the object of this article to discuss the turbine’s 
merits or demerits, or its relative efficiency as compared with 
other prime movers, neither is it the object to consider 
turbines of different makes. The following will be confined 
to those constructed on the Parsons principle, the con- 
structional details of which most readers are fairly familiar 
with. We will assume that a turbine has been installed in 
a reciprocating station ; that is to say, a station in which the 
plant has hitherto consisted of reciprocating engines, where 
the engineers are fully acquainted with all points in con- 
nection with their old plant, but are lacking in turbine 
experience. It is not surprising that in such a station a 
few errors of judgment sometimes occur. Of course, there 
is the contractor’s engineer who is always very ready to give 
advice, but since the station engineer is inexperienced in this 
class of work, he often omits to ask the most important 
questions, and only finds this out when the contractor’s man 
has left the job. Then, again, there is the instruction sheet; 
this is a valuable help, but unfortunately the instructions 
are often rather brief, and, in the writer's opinion, they 
might well take the form of a book, which should be com- 
piled by someone who has actually had to deal with the 
running and upkeep of this type of plant. It should be 
understood, however, that the writer hus no fault to find 
with instruction sheets served out by any particular firm, 
other than that they are, as a rule, rather incomplete. 

The first question that a man will ask when called upon 
to starb a turbine is, Does it require warming up? To 
this I would reply (in spite of the differences of opinion that 
appear to exist on this point) in the case of turbines work- 
ing with clearances common in the Parsons type, decidedly 
yes; moreover, they should be thoroughly warmed up. It 
is not sufficient for steam merely to appear at the neck 
glands, neither does it follow that the turbine is thoroughly 
warmed through when the exhaust pipe is felt to be hot. For 
a turbine to be ready for starting, steam should first circulate in 
every part, and it will found that the last part to become heated 
is that where the balance pistons are situated. It should be 
remembered that steam can only reach the dummy pistons by 
way of the balance pipes or ports; it is evident that these 
are not filled until after the main cylinder, and it will often 
be found that while the exhaust end is perfectly hot, the 
steam end where the balance pistons are situated is quite 
cold. Many argue that turbines do not require warming 
through, but it is the writer's opinion that a large number 
of the breakdowns due to blade stripping can be traced to 
starting before the turbine is thoroughly hot. It should not 
be concluded, however, that a turbine takes longer to 
warm up than a reciprocating engine, for the reverse is the 
case, and with a little practice it is surprising how quickly 
large sets may be warmed up and set in motion, but it cannot 
be emphasised too strongly that with some parts hot and 


others cold, the blade clearances may be considerably reduced, - 


and the chances of the moving blades catching is very great. 

While the warming process is going on, the oil should 
be pumped up into the bearings by means of the hand pump, 
which is always provided where a rotary main oil pump is 
fitted, as this type is somewhat slower in starting to work 
than a reciprocating pump, and it is also desirable that they 
should be flooded. In order to make sure that the hand 
pump is working satisfactorily, a watch should be kept on 
the oil-gauge glass while the handle is being worked, and 
the turbine should not be set in motion until the oil is seen 
to fill several inches. When running up, the principal thing 
to be looked at is the oil-pressure gauge, and if the pressure 
is not seen to be indicated soon after starting the cause should 
at once be localised, as with such speeds oil is of vital import- 
ance, and the bearings will soon be found to smoke should 
the pump fail to work. The most common cause of a rotary 


pump’s failing to work is due to its drawing air, and the 
trouble can generally be rectified by pulling up the joints on 
the suction side; shortness of oil in the oil tank and 
stoppage in the suction are also sometimes responsible. 
The same troubles are also often present with recipro- 
cating pumps, but, of course, in this case we sometimes 
experience failures caused by something getting under the 
valves, or by defective plunger packing. Well known as 
all these troubles are to engineers, it is surprising at times 
how their simple considerations are forgotten in the case of 
emergency. 

When a turbine has first been installed, and is about to 
be set to work for the first time, all the keeps should be 
lifted, and the hand pump should be worked until the oil is 
seen to appear at each of the bearings. When reciprocating 
pumps are fitted, the connecting rod should be disconnected 
from the crank, and the plunger worked up and down by 
hand, and the keeps should be replaced one by one as the 
oil appears at the various bearings, for it is obvious that the 
oil will not appear at all the bearings at once. Should the 
oil fail to appear at any particular bearing, stoppage can, of 
course, be looked for. Those who have experienced trouble 
with scored bearings due to deficiency of oil will appreciate 
the necessity for these remarks, as the amount of work 
involved in removing the bearings and scraping them up 
and oil-stoning the shaft is of no light order. This applies 
more particularly to tube bearings, which are not split. To 
remove these, it is necessary practically to dismantle the 
whole of the turbine, and one experience of this kind is 
generally sufficient to render one chary of а second occurrence. 

The high speeds at which turbines run generally causes 
the slow-speed man a little uneasiness at first; but this soon 
wears off in a week or two, and the turbine is started up 
with as much ease as the reciprocating sets. A word of 
warning, however, is here necessary. Turbines, as is well 
known, are invariably fitted with emergency governors, 
which cut off the steam when a certain critical speed is 
reached. The excess speed at which the emergency governor 
acts varies slightly with the size of the turbine, and is 
generally somewhere in the neighbourhood of 10 to 15 per 
cent. Now, it is well known that tachometers are not 
amongst the most reliable instruments, especially when 
driven by means of a belt, and an error of 10 per cent. 
might quite well exist; it is, therefore, advisable to 
check the tachometer at fairly frequent intervals, as the 
speed might reach the limit without being noticed if 
not correctly indicated on the tachometer. In the case 
of turbines fitted with reciprocating pumps, the speed 
may readily be tested by counting the number of strokes 
the pump makes per minute; this multiplied by the reduc- 
tion ratio of course gives the actual speed. The ratio can 
easily be obtained by lifting the steam end keep and 
counting the number of teeth ion the gear wheel; if this 
engages with a single thread, this is obviously the ratio. 
If, on the other hand, it engages with a number of threads, 
the ratio 18 teeth on Wheel 

number of threads 
fitted, the speed must be checked by means of a hand 
counter, which must be applied to the testing spindle at the 
side of the tachometer. It is highly desirable that the tur- 
bine should not run above or below the speed for which it is 
designed, as any deviation from the correct speed may affect 
the steam consumption considerably. 

While speaking of speed, further reference should be 
made to the emergency governor. As already stated, the 
emergency governor is set to cut the steam off at a certain 
point, and although it is perfectly safe for the turbine 
to reach this particular point, it is important that it 
should not be exceeded. The emergency governor should 
therefore be tested at fairly frequent intervals to make sure 
that it is in order. The most convenient time for doing 
this is generally when the dynamo has just been taken off 
load; che speed may then be gradually brought up until the 
emergency valve closes, thus shutting the turbine down. 
This done, say, once a week will not only keep the gear free, 
but should also relieve the engineer of unnecessary anxiety. 

Emergency governors fitted to the Parsons turbines 
are of two kinds, viz., those actuated by means of the 
ordinary centrifugal flyball and those of the inertia type. 
As regards reliability and general satisfactory conduct, I 


Where rotary pumps are 
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think most engineers will agree that the former is the more 
satisfactory, for once the correct compression is given to the 
controlling spring. there is very little fear of the valve 
closing except when the speed reaches the limit. If any 
trouble is experienced with this type, it is generally that the 
valve closes late rather than early ; this is generally due to 
one of the levers or rods working a little stiffly, or to some 
kind of obstraction caused, for instance, by lack of freedom in 
the dashpot or elsewhere, and a rapid inspection of the gear 
will generally reveal the trouble. 

With the inertia governor, on the other hand, the cause of 
erratic conduct is not always so apparent, and engineers have 
been known to lose their temper when adjnsting governors of 
this type. Their action is dependent on the inertia of a 
moving weight, which travels along a short spindle, and at a 
certain speed engages with a lever connected to the runaway 
valve, causing it to close. The adjustment is made by 
altering the compression of a small spiral spring behind the 
weight, the compression being varied by means of a nut 
which is, of course, locked. 

It is surprising what a number of triala must be made 
sometimes before a satisfactory tension is arrived at. Of course, 
once the governor is set at the maker’s works, there should 
be no need to interfere with it, but vibration often makes a 
considerable difference, and when the conditions of working 
are changed, it may be found necessary to readjust the emer- 
gency governor. For instance, when an armature has been 
changed, the machine should never be put on load before the 
speed limit has been tested, as the balance of the new armature 
may not be as good as that of theold, and it may be found 
that the vibration is sufficient to cause the governor to act 
much too soon. I have known governors on new machines 
to shut off exactly at the 10 per cent. when running without 
the generator, yet when the generator has been coupled up, 
normal speed could not be reached without the runaway 
valve closing. With a little study of these peculiarities, 
however, and frequent tests, the inertia governor will not 
be found unfaithful. Many turbines now at work arc 
fitted with them, and although probably some engineers can 
tell of one unpleasant experience, they will, asa rule, sum up by 
saying that the governors are all right when you know them. 

To describe the controlling governor of a Parsons turbine 
at any length would be a little wearisome; briefly, 
ita action is as follows: — Steam is admitted to the 
turbine in puffs by means of a double- beat balanced 
valve, which is opened and closed at rapid intervals by means 
of a small relay piston, situated within а cylinder above the 
valve, the valve and piston being connected together by 
means of a spindle. On top of the relay piston is a spring 
which offers resistance to the piston being forced upwards 
by the steam admitted beneath. At the side of the relay 
cylinder is a small round plunger which is given a recipro- 
cating motion by means of a lever driven from a cam. 
When the plunger is on the up stroke the steam is allowed 
to escape from beneath the piston, and the spring above 
forces the piston down, thus closing the main valve. When 
on the down stroke the exhaust is closed, hence the steam 
pressure beneath the piston rises, lifting it and the valve, 
so that by this small plunger working up and down the 
main valve is opened and closed, admitting and 
shutting off steam. The centrifugal governor itself is a 
spring-loaded bell-crank-armed governor without any special 
features, and is fitted with a regulating spring to adjust the 
speed. Its function is to alter the mean height of the 
rocking lever which imparts motion to the relay plunger, 
causing more steam to escape from under the relay as 
the load decreases, and preventing it from escaping as the 
load increases. It should be clearly understood that the 
relay plunger does not alter the admission of steam under the 
piston, but simply alters the exhaust; the admission is 
set, once for all, by means of a small valve at the side of the 
relay cylinder, through which steam is constantly admitted, 
but so slowly that it is only when the relay plunger closes 
the exhaust port that the pressure is sufficient to lift the piston 
and open the main double-beat valve. The obvious result of 
this arrangement is to alter the duration of the puffs of steam 
admitted to the turbine, as the number of puffs, of course, 
remains unaltered with varying loads. When running con- 
densing, the exhaust steam from the relay cylinder is utilised 
in packing the neck glands, for if these are not packed 


with steam the condenser will draw air, resulting in a 
loss of vacuum. A word of warning is here again necessary. 
When starting up, the exhaust steam from the relay will not 
be found sufficient for this purpose, and before opening the 
main exhaust valve live steam should be admitted to the 
glands by means of the small valve provided for that pur- 
pose; when the steam is seen to appear at both glands 
the main exhaust may be opened. After the turbine has 
been put on load the relay will be found to supply sufficient 
steam to keep the glands packed, and the live steam valve may 
then be shut. When running there should always be a 
slight trace of steam coming from the glands, otherwise 
loss of vacuum will result, which is very undesirable with 
turbines. Another regulating cock is provided for trans- 
ferring the steam from one gland to the other, should 
insufficient. steam appear at one and too much at the other. 
A third valve is for allowing some of the exhaust steam to 
escape into the atmosphere at times of heavy load, when 
the relay exhausts a too liberal amount for packing the 
glands. When running non-condensing, the exhaust from 
the relay should be carried to the atmosphere with as little 
obstruction as possible. 

Returning to the question of governing, it is well known 
that a 3 per cent. variation in speed from no load to full 
load, or vie versi, should not be exceeded when the 
governor is in order. Sluggish working and hunting of the 
governor may be due to many things; among the most 
probable is sticking of the relay plunger, and when trouble 
i8 experienced with hunting or general unsatisfactory con- 
duct on the part of the speed, this should first be looked to. 
The plunger should be carefully removed, and clamped in 
the vice by means of its iron head-piece, and then polished 
up with a piece of fine emery cloth. When this has 
been done it should be replaced, but not connected up 
to the rocking lever until it is felt to work per- 
fectly freely. Should it still be found to bind, it 
should again be cleaned with emery cloth, applied mostly 
at the places where the binding is indicated. Great 
care should be exercised in removing this plunger, as it 
is made from a special metal having a very small ex- 
pansion coefficient, which is extremely brittle ; and if not 
warned, nine out of every ten fitters are almost sure to 
break it. The importance of being careful will be fully 
realised when it is remembered that the turbine i8 thrown 
out of action until a new plunger is obtained. If, after 
carrying out the above instructions, the speed is still un- 
steady, or otherwise unsatisfactory, all rods and other moving 
parts in connection with the governor should be tried for 
freedom. A rod slightly bent, for instance, by an accidental 
blow, will obviously upset the governing. Moving knuckle 
jointe in rods should be tested for freedom by means of 
а feeler gauge, and a. clearance of 02 in. should in all cases 
be ensured. It is well to disconnect each of these moving 
joints and clean up the pins, and before connecting up 
again to make sure that the two rods meet each other with- 
out having to force one or the other to either 
side. Sticking or binding in the dash-pot must not 
be overlooked. When the governing gear is on the top 
of the turbine, as in the case of theold type, liquid dash-pots 
are fitted, and should be occasionally cleaned out and refilled 
with clean paraffin oil, or what other oil they previously con- 
tained. With the new types, especially in the large sizes, 
the dash-pots are dry, and are generally situated on the 
rotary pump spindle together with the governor itself. To 
test for freedom, the springs should be removed from the 
governor balls and the latter should be worked backwards 
and forwards by hand, and if felt to stick or bind, the dash- 
pot and other gear should be removed and cleaned or otber- 
wise attended to, and should not be replaced until freedom 
has been ensured. 

If trouble is still experienced, the relay cylinder should 
next be opened out. On removing the top-cover of the relay 
cylinder a metal cap and the spring already referred to will be 
found. "These are simply lifted over the spindle and placed 
aside, when the piston can readily be removed. Before 
doing so, however, it is well first to try lifting the 
valve by means of the spindle, when any stiffness will 
generally be felt. The piston is held in position by means 
of two nuts on top, one of which is a lock nut, and when 
these have been removed, the piston may be lifted out by 
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screwing two pieces of screwed rod into the holes in the piston 
drilled and tapped for this purpose. 

Beneath the piston will be found a brass bush which only 
projects through the bottom of the relay cylinder about din.; 
it ів several inches long, and forms a distance piece between 
the bottom of the piston and the top of the valve. It is a 
loose fit on the valve spindle, but since it is at the bottom 
of the relay cylinder, and only projects a short distance, it is 
generally necessary to take the relay cylinder off the turbine 
altogether to get at it. This is a very simple job, as it 
simply means removing the few nuts round the bottom of the 
cylinder. 

Having removed the relay cylinder, the bush referred to 
can be lifted off the valve spindle. The main double-beat 
valve is now in full view, and while this overhauling is going 
on it is well to remove it, and test it for being tight, and if 
not it should be ground up. The valve is held in position 
by means of four brass nuts, and to test it these should be 
removed, and the valve taken out and held in the vice. 
"mall bolts should be placed through the holes in the top of 
the valve through which the holding-down studs pass when 
in position. These bolts should be provided with nuts, and 
should be pulled up tightly before the valve is filled with 
water for testing. If either of the seats is found to leak, 
it should be ground in with fine emery in the ordinary 
way, and the valve should not be replaced until perfectly 
tight, for, if it is leaky, this will clearly affect the governing. 
This done, the valve should be replaced, when the relay may 
be put together, not before, however, attending to 
one or two points; the chief of these is to make 
sure that the brass bush passes through the bottom 
of the relay cylinder perfectly freely. The amount of clear- 
ance generally allowed in the hole is *01 in., which is, of 
course, plenty to ensure freedom if the bush and hole are 
devoid of obstruction. The brass bush should be cleaned by 
means of a piece of fine emery, likewise the hole through 
which it works. The relay piston should also be cleaned with 
а little paraffin, as well as the inside of therelay cylinder. When 
these points have been attended to and perfect ease in working 
is secured, the relay may be closed up again. When replacing 
the cover on the relay cylinder it is well to measure the com- 
pression on the relay spring, which in turbines manufac- 
tured by Messrs. C. A. Parsons & Co. is generally } in. for all 
sizes. Having considered governor troubles at some length, we 
will now turn our attention to another point in connection 
with turbines which demands care on the part of all 
responsible for running them. 

(To be concluded.) 


REVIEWS. 


The Care and. Management of Electrical Machinery. Мап- 
chester : The Vulcan Boiler and General Insurance Co., 
Ltd. Price 1s. net. 


The object of this little booklet, as explained in the pre- 
face, 18 to meet the want felt by power users, attendants 
and others for literature dealing with the equipment and 
care of electrical machinery, in language that can be under- 
stood by the layman. There is no doubt that much trouble 
has been caused through the utter lack of knowledge of 
unsophisticated attendants. As the average technical book 
is beyond their power of comprehension, the Vulcan Boiler 
and General Insurance Co. have attempted to fill the gap. 
The compilation of a satisfactory book of this nature is no 
easy matter. It is not difficult for a technical man to 
express his views before a technical audience, as there is a 
common groundwork of knowledge to build upon. To 
write a popular book on electrical matters is easy, because it 
is assumed that the reader has no technical knowledge 
whatever, and elementary matters only are dealt with in an 
elementary way. But in this book an intermediate class is 
appealed to. 

À book of this nature should be written uniformly on the 
assumption that the reader has a definite though limited 
amount of previous knowledge. All matter with which the 
prospective reader is familiar, and all that is beyond his 
всоре, should be omitted. It is to be hoped that in future 
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editions of this booklet more attention will be paid to this 
point, and that the author will not place homely illustra- 
tions (which, to quote his own words, ** may not be accepted 
as strictly accurate by electrical experts *) side by side 
with a trigonometrical treatment of alternating-current 
theory. 

The book shows traces of careless preparation ; for 
example, on page 6 a watt is defined as “the unit of elec- 
trical work," and “is the work done in one second by a 
current of 1 ampere flowing with a pressure of 1 volt.” In 
the following paragraph we read, “ Power, it is important to 
note, is not work," so that the unsophisticated reader's 
views on the.relations between power and work tan more 
easily be imagined than described. + Errors of this nature 
are quite inexcusable. | 

On page 11 the statement is made that “a wire moved 
upwards near the North Pole would produce a current in 
the same direction as a wire moved downwards near the 
South Pole." Now, if two isolated pieces of wire are meant, 
there will be no current, produced whatever, and the k. M.F.'s 
that are induced will act in opposite directions. On the 
following page it is mentioned that if the wires are suitably 
inter-connected, the E.M.F.’s will assist each other in the 
closed circuit ; but, nevertheless, the statement, as it stands, 
1$ ambiguous and misleading. | 

On page 12, two wires, A and B, are referred to, but as 
these are not depicted in any of the illustrations, one wonders 
why they are thus designated. An uninspiring picture of 
a field coil in fig. 5 is repeated in fig. 7 on the next page, 
and as the electros have been taken from the same block, the 
duplication hardly seems necessary. 

Starting switches are now universally admitted to be a 
most important feature in a motor installation, but we pro- 
test against the statement on page 49 that “a poorly made 
motor will run satisfactorily when controlled by a good type 
of starter." 

With the exception of the minimum and maximum release, 
a starter is not concerned with the operation of a motor when 
it hasrun up to speed. On page 50 we read that the 
starting switch is not designed to stop the motor. As 
most starters are required to cut the motor out of circuit 
when an overload comes on, we cannot understand what is 
the meaning of this remark. 

Altogether we may say that the intentions of the author 
are good, but that his execution is bad; and we hope that 
in future editions the book will be completely remodelled 
and rewritten. 


Cours de Physique de l'Ecole Polytechnique. By M. J. 
JAMIN ; third supplement by: M. Bouty on Radiations, 
Electricity, Ionisation. Paris: Gauthier-Villars. 8 fr. 


To the more advanced student of physics, the Cours de 
Physique has a secure place on his bookshelves. In many 
ways it is to be recommended. There is, for instance, a 
total absence of those long-winded  algebraical proofs, 
which, in spite of cheap books in the calculus, still mar 
many a physics treatise. What is still more important, 
there are copious references to the original papers, so that 
students interested may pursue their studies ad libitum. 
The present volume is no exception, and the above remarks 
apply to it generally. 

The first chapter deals with radiation from black bodies, 
and the pressure of radiation. Here the verification of 
Maxwell's prediction is discussed, Larmor's calculation and 
Lebedew’s experiments being given. The experiments of 
Nichols, and Hull, and Poynting are also referred to. 

Chapters IT and III deal with emission from gases, limits 
of spectrum, Schumann’s rays, N-rays, and dispersion. 

Whatever may be thought about the N-rays of Blondlot 
in this country, it seems beyond all doubt that many of 
Blondlot’s results have been confirmed by physicists in the 
front rank in France. The writer has attempted to repeat 
several of Blondlot's experiments, using a Nernst lamp as a 
source of N-rays, but without the slightest trace of success. 

Chapter IV deals with Hertz waves and wireless tele- 
graphy. With reference to the wireless telegraphy portion, 
it is stated that the wave emitted by ап earthed antenna is 
a hemispherical Hertz wave, &c. This, of course, is 
orthodox theory ; Dr. Erskine Murray has recently given an 
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entirely different explanation, and, in fact, regards Hertz 
radiation’? as dead loss. Others, again, hold that the 
earth does most of the signalling. The recent experiments 
of Marconi on selective signalling (Phil. Trans., Royal 
Society, March 22nd, 1906) by means of horizontal con- 
ductors laid on the ground, seem to render an explanation 
by orthodox Hertz wave theory still more obscure. 

Chapter V deals with magnetism and absorption of light 
in a magnetic field and the Zeeman effect. The remaining 
chapters dealing with Electrolysis, Radio-activity, Ionisa- 
tion, study of sparking and Paschen’s Laws, are very clearly 
written. 

Chapter VI, on alternating currents, and XVII, on elec- 
trical instruments, seem to the reviewer altogether out of 
place in this treatise. In all other respects, we can heartily 
recommend this interesting volume to the notice of students. 


The Practical Telephone Hand-Book. By J. Poorer. 
London: Whittaker & Co. Third edition. Price 
6s. net. 


In no one of the electrical industries can it, perhaps, be 
said that more radical changes and advances are in progress, 
than in the art of telephony. This applies not only to 
methods of switching and schemes of distribution, but to 
type of plant used in the distribution, and to scientific 
investigation of the underlying principles of practical 
telephony. 

A book on the latest phases of practical work by anyone 
so closely connected with the practical side of telephony. as 
the author, is, therefore, to be welcomed. Although this is 
a third edition of a work first published in 1895, it is 
practically a new book, and can be treated as such, as it has 
been completely re-written and re-arranged to embrace the 
latest aspects of the art. 

The amount of matter condensed within the work is 
surprisingly large as compared with the size of the book. 
Both theory and practice are covered in manner worthy of 
commendation, the illustrations being profuse and well 
prepared. 

The history of the telephone is also briefly related in a 
terse and interesting manner. А specially interesting chapter 
is devoted to the history and development, told in brief, of 
the common battery system of telephony, imported into this 
country from America, and now making great headway 
against the old systems. 

Most of the instruments and switches used either in 
magneto systems or common battery systems are fully 
described and illustrated. In addition to full descriptions of 
methods and appliances used for connections between sub- 
scribers in local areas, space is found for a brief but sufficient 
reference to the method of trunk line working adopted by 
the Post Office in their London Exchange, which may be 
taken as an up-to-date type of installation. 

'The latest development in the way of loading cables with 
inductance to increase their transmitting efficiency has also 
received a share of attention, and this chapter will no doubt 
prove to many to be the most interesting in the book. The 
type of elementary explanation of the theory which is given 
may not, however, appeal to the majority of practically 
minded electricians; but perhaps the same remark may 
apply to most, if not all, of the theoretical expositions of this 
question which have yet been published. If any serious 
criticism is to be offered on this chapter, it is, perbaps, in 
respect of the rather sweeping manner in which Prof. Pupin's 
work is disposed of. His chief discovery, according to the 
author, was in the nature of & mathematical formula. 
The chief value of Pupin's work surely lies in the 
clear way in which he has shown that the series arrange- 
ment of inductance coils in a cable rather than bridg- 
ing coils, transformers, or leakage coils, reduces simul- 
taneously both the attenuation and distortion of telephonic 
impulses. Such a series arrangement in virtue of the 
slowing down of the rate of propagation greatly reduces the 
C?R losses in the line—a point which previous workers had 
apparently not fully recognised or had altogether overlooked. 

In referring to the mutual capacity between the two 
wires of a twin pair in a cable, the author is careful to 
impress on the reader that, though it has been thought 


that the mutual capacity was about one-half that of a 
single wire to earth, recent measurements have revealed a 
higher value. ‘This is a little surprising, for it has long 
been known, and is capable of easy mathematical proof, 
that it is only in the case of each wire being surrounded by 
a conducting earthed covering (and a submarine cable 
represents this type), that the mutual capacity is halved, and 
in these circumstances the halving is accurate. In any other 
case the mutual capacity is necessarily greater than half. 

In a later chapter dealing with various measurements 
useful to the telephone engineer, mention is made of a method 
of measuring inductances by means of a buzzer and tele- 
phone. The author's statement that more accurate measure- 
ments can be obtained by this plan than by using the 
secohmmeter is questionable. The latter is, at least, definite 
in its measurements, and the former is indefinite, at any rate 
where iron-cored coils are to be measured. The whole 
subject of practical methods of inductance measurements is 
one that will bear careful investigation and overhaul. 

We can, on the whole, thoroughly recommend this work 
to all who are in any way interested in the engineering 
aspect of telephony. 


Electricity Melers. Ву C. Н. W. Geruarpr. London : 
Electrician Printing and Publishing Co., Ltd.. 1906 
Price 98. net. | 
In “ Electricity Meters " Mr. C. Н. W. Gerhardi has given 

us a valuable addition to the literature on this important 

subject. 

He commences by giving a clear explanation of the units 
of work and energy, and his classification of meter types is 
good, the main divisions being—(1) Meters suitable for 
alternating currents only; (2) meters suitable for con- 
tinuous currents only; (3) meters suitable for either alter- 
nating or continuous currents ; (4) prepayment meters and 
double-tariff and maximum demand indicators. Each of 
these divisions is arranged alphabetically. 

The descriptions and illustrations are good, and the author 
has criticised most of them in a manner which shows 
thorough acquaintance with the subject. In a large number 
of cases the drop in pressure due to the resistance of the 
series winding and the current in the shunt winding is given. 

The choice of meters is discussed fully, and the author 
mentions a number of points which require consideration, 
but he lays too much stress on his statement that “а really 
good meter should have a ‘curve’ which is a straight line 
starting from the lowest load.” A meter which has a curve 
similar to those obtained with most induction-type meters 
can be just as good as one with a straight line error curve. 

The author does not consider the shunt losses to be of 
serious importance. It certainly is difficult to estimate quite 
what this loss costs, but that it is quite an appreciable 
amount there can be no doubt, particularly in the case of 
one of the meters described, which had a shunt loss of 20 
watts at 200 volts pressure in the 50-ampere size. 

Under certain circumstances, however, there can be no 
doubt that the very great reductions in the shunt losses 
which have been made recently are not so advantageous as 
appears on first consideration. The author goes on to 
describe a very complete testing room, giving a number of 
diagrams and illustrations. It certainly is an important part 
of a central station, and more attention should be given to 
it than is usual. For station engineers designing a test 
room, this chapter should be most useful. 

Dealing with instruments, the author recommends the 
use of Kelvin balances and electrostatic voltmeters. In 
advising these latter, it has not been forgotten that for 
direct current it is necessary to take two readings, using a 
reversing switch. Whilst this is quite true, it is only of 
importance on low pressures, as the difference in the reading 
is only about 0°3 volt, which on a 200-volt circuit is quite 
negligible. 

The frequency indicator designed by Mr. A. Campbell is 
described, but the later ones consisting of vibrating tongues 
are not mentioned. The measurement of time is dealt 
with, and the author lays special stress on the testing of stop- 


watches. 


The testing of meters is dealt with carefully, and the real 
meaning of a percentage error is explained. 
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The last chapter deals with the keeping of meter books. 
In conclusion, this book can be thoroughly recommended 
to every one interested in electricity meters. 


ELECTRIC PUMPING AT COLLIERIES. 


1х а paper read before the Manchester Geological and Mining 
Society, Mr. Gerald H. I. Hooghwinkel generally discusses and 
describes some clectrically-driven mine pumps. Probably of 
all colliery operations, that of pumping can best be dealt 
with electrically. As the author says:—'' The disadvantages of 
steam as a direct motive power are obvious, if one only con- 
siders underground pumps and shaft sinking pumps with 
long and leaky steam ranges, obstructing the shaft to such 
an extent that shaft or pipe repairs become exceedingly 
difficult without stopping the pumps;" but it must be noted 
that it would be a difficult matter to repair even electrically-driven 
pump pipes without stopping the pumps. These disadvantages, 
together with the high cost of steam installation and heavy repairs, 
have given the first impulse for the use of electricity in the under: 
ground workings of collieries.” With regard, however, to the 
question of heavy repairs," this, generally speaking, is exaggerated, 
as a well-designed heavy duty steam pump will run for years 
without costing a penny for repairs, and there are now working 
at many collieries in this country main pumps, both on the 
surface and underground, that are doing their work both economic- 
ally from a steam consumption point of view, and without requiring 
"heavy repairs.” In fact, there is no reason why this should 
not be so, as a pumping load is probably the easiest 
to deal with—being steady and  constant—to obtain the 
highest efficiency. The trouble, however, is in conveying steam 
down the pit shaft to an underground pump, and where the water 
is bad, in obtaining efficient condensation, as with bad water the 
valves, pipes, &c., often become thickly incrusted, necessitating 
frequent stoppages forcleaning ; for the steam from an underground 
steam pumping engine—except in cases of emergency— ust be con- 
densed. 

These objections may be met by placing the pump on the surface, 
where the steam transmission may be very short, and if the water 
is not suitable for condensing purposes, water from an independent 
source may be obtained ; but placing the pump on the surface means 
heavy expenditure in foundations, engine house, shaft work, &c., and 
a frequent source of trouble is the breaking of one of the “ spears " 
—which are usually long pitchpine rods connecting the pump to the 
large bell cranks or quadrants,”—serious damage being sometimes 
done to the engine. As before stated, however, with a well- 
designed pump, and efficient supervision, the steam pump does its 
work well, and we would not suggest changing over such a pump from 
steam to electrically-driven, unless other factors—such as, say, a 
bulk supply of energy at a cheap rate from an electric supply com- 
pany—or conditions, rendered it advisable to do so. 

Speaking of pumps, the author says "the only types of pumps 
available until recently were slow speed ram, piston or bucket 
pumps, according to the lift required ; but on account of the shorter 
_strokes and smaller masses to be moved, underground direct-driven 
steam pumps were worked at higher speeds than surface pumps. 
However, even these comparatively low speeds were not very 
suitable for coupling to electric motors without the use of gearing. 
As gearing was thought to be objectionable by most mining 
engineers, a prejudice not shared by the writer, the electrical 
engineer was asked to reduce the speed of his motor to such a 
point that two of the great advantages of electric motors, namely, 
cheapness and small dimensions, disappeared.” The only 
objections the mining engineer has to gearing are its liability 
to break, and the fact that most соПіегу! steam pumps 
being of the slow speed type, gearing is not required, but 
there is certainly not the rooted objection the author seems 
to imply, as is evidenced by the great number of three-throw 
geared electric motor-driven pumps now working. Тһе desire 
to use moderately high speed motors resulted in the design of high 
speed pumps, such as the Riedler, the Bergman, and several others, 
using mechanically-aided valves, operated by levers, cams ог 
eccentrics.” The main advantage of these pumps, from a 
colliery point of view, was that they occupied only a small space, 
and would deal with a large quantity of water. Experience, 
however, has not justified their adoption, owing to very serious 
valve troubles. The author then describes the Sulzer and Rateau 
centrifugal pumps, and states that the commercial construction 
of high-pressure centrifugal pumps is of recent date, and is due 
almost entirely to Messrs. Sulzer Brothers, of Winterthur." It 
should not be forgotten, however, that John Gwynne took out a 
patent for this type of pump in 1851, and that Messrs. 
Gwynnes, Ltd. now make centrifugal pumps to deal with 
4,000 gallons per minute against a head of 1,000 ft. in a 
single lift; but probably the most singular claim put forward by 
the author in favour of the centrifugal pump is: “ Тһе water 
pumped from its proper inflow level is also much clearer, and has, 
therefore, a certain value when brought to the surface.” We are 
at a loss to see how dirty pit water can be made clean hy merely 
passing it through a centrifugal pump. | 

Dealing with sinking pumps, the author says:—“ In this case 
large quantities of sand and other impurities have to be lifted by 
the pump, which would destroy the ordinary high-speed ram pump 
with metal valves in no time, while the slow-speed rod-driven 


pump fitted with leather or rubber valves is not much damaged by 
the sand. . . The introduction of the high-pressure centrifugal 
pump with its simplicity, small dimensions, lightness, and high 
speed, has altered the case, and the writer contends that an elec- 
trically-driven centrifugal pump is unrivalled for sinking purposes 
on all points.” ` 

As to efficiency, the author says :—'' A practical average value for 
an electric pumping plant of medium size calculated by the writer 
from observations of 15 large electric plants is 65 per cent. from 
the steam side of the main engine to the water raised by the pump. 
This represents from 16 to 18 lb. of steam per H.P.-hour of useful 
load, an efficiency which is not often reached with steam pumps. 
The individual efficiencies of the different sections of the 
machinery have been determined, and also constitute a fair average 
taken over a number of installations, namely, engines, 88 per cent.; 
dynamos, 93 per cent.; cable, 97 per cent.; motor, 90 per cent.; 
and pump, 86 per cent. The efficiency of the Express pump is the 
highest, rising to 95 per cent.!“ . Others show from 90 to 92 
per cent. of efliciency. Centrifugal pumps bave a lower efficiency, 
about 75 per cent. for Sulzer-type pumps and 80 per cent. for 
Rateau-type pumps. 

On the whole, the paper is too general to be of much value, and 
would have been much better had the author given sectional draw- 
ings and entered into & little more detail in his descriptions of the 
various types of pumps, and what tbe mining engineer most 
delights in—some particulars of actual costs. 


ELECTROLYTIC MANUFACTURE OF 
SODIUM HYPOCHLORITE. 


A PAPER on the “Application of Electrolytic Chlorine to Textile 
Bleaching ” was read a short time ago by Mr. Н. S. Duckworth 
before the New England section of the Society of Chemical 
Industry, and is printed in the Journal. The paper is taken up 
with a description of the Haas-Oettel apparatus for electrolysing 
brine, which has been in use at the works of the Cocheco Manufac- 
turing Co. for nearly three years. The plant consists of a cell made 
of ‘‘asphalte composition," placed within an insulated water-tight 
tank. The cell contains a plate of carbon at each end, 1 in. thick, 
standing vertically, and connected with the source of current. 
Transversely the cell is divided into a number of compartments by 
means of carbon plates # in. thick, which act as intermediate 
electrodes. The main electrodes reach to the bottom of the 
cell, but the intermediate plates rest upon a non-conducting plate 
underneath, and support a second non-conducting plate above 
them. These cells are entirely submerged in liquid when the 
outer vessel is fully charged, but are each provided with an aper- 
ture at the base and at the top for the circulation of the electrolyte. 
As the electrodes are covered with liquor, the chlorine evolved 
during the passage of the current bas to pass through this liquor; 
it is, therefore, absorbed, and no odour of cblorine is produced in 
the room where the apparatus is at work. The liberation of 
hydrogen in each cell causes the liquid to be carried upwards until 
it has a head above the liquid in the outer vessel, and thus there is 
а constant circulation between tank and cells through the two 
holes in each of the latter. The separate cells also serve to collect 
dirt and impurities, preventing them from establishing short 
circuits. A thermometer in onc of the cells enables the tempers- 
ture to be kept at, or below, 28* C.; and a cross-over switch is 
provided so that the current can be sent backwards through the 
plant after every fresh charge is inserted, to remove the slight 
deposit of calcium and magnesium salts upon the carbon plates. 
The current is direct at 110 volts, and is obtained from the lighting 
mains. 

With this apparatus it is possible to make in 5'5 hours 126 (U.S.) 
gallons of sodium hypochlorite solution containing 14'4 grammes 
of chlorine per litre, i.e., 6:86 kg., or 15°12 lb., of chlorine. This 
chlorine is equal to 45:36 lb. of 35 per cent. bleaching powder, 
allowing 8 per cent. for loss in bringing the latter into solution. 
As, however, electrolytic chlorine is more efficient than the chemi- 
cally prepared gas—3 lb. of electrolytic chlorine being said to be 
equal to 4 lb. of chlorine from bleaching powder— the 15°12 lb. of 
combined chlorine obtained may be considered the equivalent of 
60:5 lb. of bleaching powder. The consumption of power in the 
process is 64 amperes at 110 volts, i.e., 58 H.P..hours in the 5°5 
hours mentioned. Taking the u.p.-year at $15 (water-power basis), 
and salt at $6.10 per ton delivered, of which 159 lb. are consumed 
in the time stated, the cost of the 15:12 lb. of chlorine comes to 
51:54 cents for material plus 27:84 cents for energy—a total of 
79:38 cents. The equivalent cost of 60:5 lb. of bleaching powder 
at 1:25 cents per lb. plus 7 cents for freight comes to 82°60 cents. 
If the electrical energy is generated from coal and costs $25 per 
H.P.-year, the cost of tbe above-mentioned amount of energy comes 
to 46:40 cents, so that the 15:12 lb. of chlorine cost 97:94 cents 
altogether. The unit of time selected is the one which is usually 
worked, and it allows of two runs being made per day of 12 hours, 
and one run on Saturdays. 

The practical advantages claimed on behalf of sodium hypo- 
chlorite in comparison with calcium hypochlorite as a bleaching 
material аге :—The former can be employed in a nascent state. It 
is quicker and more energetic in its action. The whites obtained 
on the fabrics are purer and more permanent. The bleached goods 
are stronger, and have a better feel.“ If subsequently dyed, they 
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take the dye better and more evenly. Less acid is required after 
„chemicking.“ The whites of printed goods are more easily 
cleared. The whole process of bleaching is much cleaner and 
vastly more satisfactory. 

It is believed that the process is particularly suitable for use on 
the small scale. An apparatus for making some 6 lb. of chlorine 
per day occupies only a few square feet of floor space, and is con- 
structed by the proprietors of the patents entirely of porcelain for 
employment in laundries and similar places where bleaching is 
frequently required. 

In the course of the discussion upon Mr. Duckworth's paper, it 
was urged tbat there could not be any difference in bleaching effi- 
ciency between a certain quantity of hypochlorite chlorine com- 
bined as the calcium salt and the equivalent quantity as sodium 
hypochlorite; but, in reply to this, Dr. W. H. Walker stated that 
such an assumption was a, confusion of chemical with bleaching 
power. Solutions containing equal amounts of available chlorine 
might behave differently as bleaching agents because they were 
hydrolysed to a different extent, or because one contained more 
carbonic acid than the other. Calcium hypochlorite solution made 
from bleaching powder is saturated with lime, and {һе latter 
reduces its bleaching power; moreover, it combines with any car- 
bonic acid, preventing the gas from acting upon the saline com- 
pound, so as to evolve free hypochlorous acid, which is the most 
efficacious bleaching compound of the whole series. 


AMERICAN TELEPHONES AND TELE- 
GRAPHS IN 1902. 


Sprout reports have just been issued by the Department of Com- 
merce and Labour Bureau of the Census, Washington, in a style which 
might well be followed by our own Government, the type, paper and 
binding all being excellent. The reports deal with the telephone 
and telegraph systems, and the municipal electric fire alarm and 
police patrol systems of the United States. Mr. A. V. Abbott is 
responsible for the telephone portion, and Mr. W. Maver, jun., for 
the telegraph portion. 

Mr. Thomas Commerford Martin, expert special agent at New 
York, in dealing with the telephonic system, states that owing to 
the vast strides of telephony in the United States, telegraphy has 
been regarded by many authorities as being in a condition of 
arrested development, and that the introduction of wireless tele- 
graphy is likely to have a marked effect upon the growth of the 
industry. Be this as it may, it is our opinion that the new means 
of communication has, so far, not reduced the value of cables or 
telegraph lines for commercial purposes. 

It is only necessary to cast a glance over the telegraph map, and 
it will be found that within the last few years thousands of miles of 
new submarine cables have been laid, and that new lines, either 
submarine or landlines, are still being contemplated. It is true, of 
course, many islands have been connected by wireless, but it is 
doubtful, in most cases, if a cable would ever have been laid to 
them. However, we do not desire here to discuss the merits or 
demerits of wireless telegraphy, but merely to show that it has in 
no way so far substituted existing cables efficiently maintained. 

There are 4,151 telephonic systems in the United States with 
4,850,486 miles of wire. There are 14,124 officials drawing salaries, 
amounting to $9,885,886 (£1,977,177), and 64,628 wage-earners 
being paid $26,369,735 (£5,273,947). The capital value of the 
system ів $348,031,058 (£69,606,211). The yearly revenue of the 
system is $86,825,536 (£17,365,107), and there was a net surplus in 
hand of $6,678,046 (£1,325,609). The mileage of wire includes the 
Western Union Telegraph system outside the United States, but 
uot 16,677 nautical miles of cable operated by submarine cable 
systems, nor telegraph and telephone lines owned by steam and 
electric railway companies and operated along their tracks for 
service purposes. 

In 1902 the telephone systems operated 78:6 per cent. of the 


wire mileage reported for both telephones and telegraphs, gave 


employment to 7077 per cent. of the wage-earners, received 68 per 
cent. of the total revenue, and paid 67:8 per cent. of the total 
expenses. 

On examining figures of the telegraph systems, it is found that 
25 exist, equalling 1,318,350 miles of wire, the Western Union 
cables not being included, nor the railway service lines. In this 
service there are 829 salaried officials, drawing $1,162,632 (£232,526), 
and 26,798 wage-earners, drawing $13,877,041 (£2,775,408). The 
capital outlay is $162,946,525 (£32,589,305), the revenue 
$40,930,038 (£8,186,007), operating expenses and other charges 
except interest on bonds $28,998,884 (£5,797,777), and the net 
surplus is $8,725,311 (£745,062). | 
It is interesting to uote the great progress of the telephone system 
in the United States, and the following figures will prove the 
gigantic strides it has made. In 1880 the population was 
50,155,783, and the number of telephones 64,319, being an average 
of 923 persons to every telephone. In 1902 the population had 
increased to an estimated 78,576,436, and the telephones to 
2,315,297, being an average of about 34 persons per telephone. The 
total number of subscribers in 1902 was 2,178,366. Farther, 
exchanges increased irom 437 to 10,361, the number of employ és 
from 3,338 to 78,752, and the revenue from $3,098,081 (£619,616) 
10 $86,825,536 (£17,345,107). Capital stock also increased from 
317,386,700 (£3,477,340) to $384,534,066 (£76,906,813). 

Various summaries were received from Alasas, Philippines and 
Hawaii, but they are not included in the above tigures. 


The following figures will show the vartness of the Bell“ 
telephone system (American Telephone and Telegraph Co.). They 
own 3,387,924 miles of wire, 1,222,327 subscribers and 56,405 
officials and wage-earners, and they deal with 3,074,530,060 con- 
versations out of a total of 5,070,554,553. 

Tables are given dividing and compsring figures for each State, 
under the heads of commercial, mutual, rural], independent, &c., 
and altogetber the amount of labour involved in the task of com- 
piling the various records published must bave been enormous, and 
great difficulty must have been experienced in grouping resulta. 
It appears that American telegraph and telephone companies have 
по leaning towards preferred stock, for out of the total of stock 
outstanding, $510,977,583 (£102,195,516), only $6,069,621 or 
£1,213.924, is preferred. 

143 of the commercial systems reported a deficit amounting to 
$8,147,938 (£1,629,587). 

$51,903,021 (£10,380,604) was expended during 1902 in new con- 
struction, and if this rate of growth continues, tbe investment 
values in the telepbone industry will have more tban doubled by 
1912. 

New constructions were largest in New York, which leads with 
$7,566,365 (£1,513,273), then follows Pennsylvania with $6,114,696 
(41,222,939), and Illinois with $4,472,060 (£894,412). 

Realestate is now being largely purchased by the telephone 
systems, on which they build their own offices, whereas formerly 
rooms in the upper storeys were rented. Assets under this head 
amounted to $22,716,538 (£4,543,307), whereas for rent of offices 
and real estate the annual payment was $2,498,814 (£497,762), 
while $1,348,894 (£269,779) was received on this account. 

The report further states that the general reservation for depre- 
ciation and reserve appears to be inadequate, especially in view of 
the necessity for frequent and entire reconstruction of lines and 
exchanges on account of the growth of the industry and tbe 
changes in the methods of operation. An instance is quoted of a 
company in Baltimore whose entire original plant, after being 
in service but five years, was disposed of as junk," and $2,155,000 
(£431,000) was spent in its replacement. 

The Merchants’ Association of New York, in a report dated June, 
1905, stated: “ In the New York telephone system improvements 
and changes have succeeded one another at close intervals during the 
entire period in which the business of exchange telephone service 
has existed. During the 16 years which the committee's investi- 
gation covers, the plant had been practically rebuilt three times. 
At various times radical improvements have been made in cables 
and in switchboard systems, which have involved the abandonment 
of plant by no means unserviceable, because of its physical con- 
dition and its replacement Ьу plaut of an improved character. 
Some of the central stations have been rebuilt three times within & 
little over 10 years." 

These changes are not peculiar to New York, and must occur all 
over the country and it would scem that the percentages of dividend 
payments and of reserve might well be reversed. The committee 
further stated that to provide a fair return of capital actually and 
necessarily invested, and & proper allowance for contingencies, 10 
per cent. margin above operating outlays is a reasonable and proper 
margin in the telephone business. 

New York State was by far the most productive asto revenue, 
having given $16,352,193 (£3,270,438), or 18:8 per cent. of the total, 
while the operating expenses and fixed charges were large, amount- 
ing to $10,933,934 /£2,186,787), or 16:7 per cent. of the total. Next 
in magnitude was Pennsylvania with a revenue of $8,083,896 
(£1,616,779), and expenses of $6,315,052 (£1,203,010); Illinois 
with a revenue of $7,308,885 (£1,461,777), and expenses 35,537,793 
(£1,107,558). These three States and Obio, Massachusetts and 
California accounted for $48,156,142 (£9,631,228) or more than 
half of the revenue and $35,843,159 (£7,168,631), or more than 
half of the expenses. | 

Some difficulty is experienced in estimating traffic. It has been 
а custom with most of the telephone companies to make an actual 
count of the messages handled by each of the offices during a period 
of 24 hours once each month. The probable yearly business is 
computed from the statistics thus obtained by multiplying the 
average of the various monthly counts by the number of days in the 
year, allowances being made for holidays. Some companies do not 
count or report the number of conversations, and it seems probable 
that the number of messages indicated in the tables is slightly 
under-estimated. 

The distribution of telephones, the use of each instrument, and 
the number of messages per capita, do not depend solely upon 
density of population. Other factors, such as the kind of popula- 
tion, the prevailing nature of the industries, and the assiduity with 
which the telephonic habit bas been cultivated by the managers of 
the companies supplying service, constitute potent agencies in 
varying the number of instruments installed and the use to which 
each is put. The most powerful influence is the tariff charged. 
California was one of the earliest States to be served upon a 
measured service basis, and so this method of charging was 
vigorously pushed; the result was that this State had the largest 
number of telephones in proportion to its population, there being a 
telephone for every 14 inhabitants. As a result of the low rates, 
the number of messages per capita was high in California, Obio 
alone outranking it in this respect. Ohio exceeded California in 
population per telephone, with 19 inhabitants perinstrument. San 
Francisco, in 1902, was ahead of all other towns, with a telephone 
station for every nine inhabitants; New Orleans having one for 
every 41, and New York one for every 39. 

In regard to the relation of traffic to earnings and expenses, it is 
stated that when the cost to the subscriber is based upon some 
form of measured service, the volume of business із a more or less 
direct measure of the revenue of the company, and of its cost of 
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operation. The operation of any form of metered service tends to 
reduc» the amount of traffic; for it subscribers are charged by the 
message, they invariably economise as much as practicable. If the 
charge for the traffic is at a flat rate, the company's revenue depends 
upon the number of instruments installed, and not upon the volume 
of traffic, while the expenses are measured more nearly by the 
number of messages transmitted. With a flat rate service there is 
no tendency toward economy on the part of the subscriber, for 
knowing that his telephone charges are represented by a fixed 
annual sum, he and his friends use the instrument liberally. 

When counting traffic, usually each operator is provided with a 
wooden peg about the size of tbe ordinary plug, and is instructed to 
use the set of 100 multiple jacks nearest in front of her. Com- 
mencing at midnight. all operators insert these pegs in the zero 


jacks of the banks, and then each operator moves the peg along one , 


jack for every call that is received. At the end of each hour a 
clerk makes à memorandum of the number of the jack in which 
each peg stands and removes the peg to the zero jack, thus making 


а record of the number of calls each operator has answered. If 


lines are supplied with a message meter located in the exchange, an 
hourly inspection of each meter is all that is required. Several 
pages of this exhaustive report deal witb the instruments in use, 
and illustrations arc given showing them аз a whole and in parts. 

Chestnut poles are largely used in the States of the North Atlantic 
and North Central divisions, and in those of tbe South Atlantic 
aud South Central divisions, juniper, cy press, cedar and sometimes 
southern pine are employed, although the pine and cypress rot so 
rapidly as to make the maintenance of such poles an expensive 
item. In States of the Western division the various kinds of pine 
and fir imported from the North Pacific coast prevail. Cross-arms 
are usually made of yellow piue, and range from 3 ft. to 10 ft. in 
length. 

The invention of the so-called paper cable has completely revolu- 
tionised the building of telephone lines by providing a method 
whereby, at small cost, a large number of conductors can be com- 
pressed into a small space. The manufacture of these sables and 
the construction of conduite, occupies two pages of the report, and 
is accompanied by illustrations. Another chapter deals with 
exchanyes, and six pages are devoted to this, with various illus- 
trations. 

Employés.—While women have found a limited employment in 
telegraphy, the art in this country has remained practically in the 
hands of men. | 


On the other hand, telephony has provided for a large number of | 


young girls employment at a low rate of pay, comparing in this 
respect with the factory system. Of the operators, 37,333 were 
women, and only 2,525 were men, the former being paid 
$10,035,432 (£2,007,086), and the latter $729,666 (£145,933). The 
night work at many of the exchanges is performed by men at а 
higher rate, and therefore there appears a slight difference in 
favour of their incomes. For many years it has been recognised 
that operators’ work in telephone exchanges attracts a superior 
class of women. It has been demonstrated beyond all doubt that 
the work of operating is better handled by women than by men 
or boys, and that trained and well-bred women operators perform 
the most satisfactory service. This has resulted in gathering into 
the exchanges throughout the country young women above the 
avı rage in ability and ambition. 

From an early day the telephone companies in the United 
States have been alive to the importance of securing and 
retaining this quality of labour, and have appreciated the 
desirability of providing something more than the required 
salaries. As long as 20 years ago, in exchanges in large cities, 
comfurtable rest and retiring rooms were provided, and also some 
portions of a luncheon, all properly supervised by a matron. 
Latterly, in many exchanges, the companies have undertaken to 
furnish the entire lunch and to sell it at cost to the operators, 
while in atleast two of the larger cities the companies have for 
several years being furnishing the lunch entirely at their own cost. 
The effect on a large working force of providing ample cloak room 
facilities, with well-ventilated lockers, good rest and reading 
rooms, and a hearty meal, has been apparent in the better health of 
the operators employed. 

In many other ways the operators are looked after by being 
assisted in the matter of libraries, lectures, gardens, and they are 
also given a premium for each applicant recommended who 
remains in the operating training school a period of two weeks. 
An additional sum is paid when the applicant bas graduated and 
has remained on the operating force three months. 

Chapter X deals with rates and their history, and covers 12 pages, 
and this is followed by Chapter XI, dealing with the history and 
development of telephony. Chapter XII deals with telephony in 
foreign countries and comparisons are drawn between the United 
States and Europe in various ways, all showing the superiority of 
the former. It is found that the whole of Europe owns 8,485,784 
telephones, against 3,400,000 in the United States. The United 
Kingdom, with 42,000,000 inhabitants, i.e., more than half of those 
living in the States, numbering 76,000,000, possessed only 365,193 
telephones! Here again 11 pages sre filled with matter, which 
should set all Europe thinking of ways and means of bettering a 
system which, for facilitating business, is nowadays thought indis- 
pensable. 

Telegraphs.—As the last statistics compiled in 1880 did not 
include the domestic ocean cable systems, the figures for 1902 
cannot properly be compared with them, and so we shall content 
ourselves by quoting the latter. There were in 1902 25 systems 
with 1,318,900 miles of wire (exclusive of 16,677 nautical miles of 
submarine cable). 91,655,207 messages were dealt with, 820,498 
thereof being cable messages. Receipts amounted to $29,118,089 
(£5,823,619). Telegraph offices numbered 27,377, and wage-earners 
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and officials 27,627. The salaries and wages amounted to $15,039,673 
(£3,007,934. The outstanding capital amouuted to $117,053,525 
(£23,410,705). Revenne from traffic and other sources amounted to 
$40,930,038 (£8,186,007), and expenses to $37,204,727 (£7,440,945), 
the surplus being $3,725,311 (£745,062). The assets were calculated 
to be $195,503,775 (£39,100,755). It will be noticed that all these 
to:als are exceeded by the figures reported fur the telephone ser- 
vice, and the authorities while admitting future progress of the 
telegraphs, believe the disparity between the totals will grow wider 
every year. It appears, however, that here again difficulties are 
eucountered in ascertaining the number of messages, owing to the 
difficulty which a company, owning both a land and ocean business, 
has in separating cable and other messages. It is stated also that the 
competition of the telephones has kept down the use of the telegraph. 
The rates of the two systems for medium distances do not differ 
greatly, and for every long dietances they are overwhelmingly in 
favour of the telegraph, if the message be taken as the unit; but if 
the number of words exchanged be taken into account, as well as 
the time required for getting into communication, the telegraph is 
at a disadvantage, in case of a large amount of traffic. Frequently 
the brief message will suffice, and the written telegraph serves as 
a record, but where a swift interchange is required, the telephone 
seems to have thor юру established its superiority. The public 
employs the telegraph at the rate of only a little more than once 
a year per capita, Whereas the number of telephone messages is 
already 65 per capitan. Seven of the 25 telegraph systems reported 
an expenditure of $4,776,763 (£955,352) for the year. Of the total 
length of wire, 1,307,046 miles, 1 234,394 miles were owned, and 
the remainder leased. Of the owned wire, 1,216,450 miles, or 
98:5 per cent. was overhe:d; 17,265 miles, or 1'4 per cent. was 
underground, and 679 miles, or ‘1 per cent. was in submarine cable. 

Owing to the complicated nature of the Press business, it has 
been impossible to arrive at any figures, but it is said that the 
British figures of 14,588,458 words per week are known to be far 
below the American figure. 

The District Messenzer service of about 50 companies operating 
in about 1,000 of the most important cities has-been acquired by 
the American District Telegraph Co., of New Jersey. his com- 
pany, however, do not yet o erate in New York, and they have 
a contract with the Western Union Telegraph Co. for the delivery 
and collection of messages. All message collection and delivery 
business of the Western Union Co. in New York City is handled by 
the local American District Messenger Co., which possesses 85 
offices, 29,143 instruments, and 1,200 messengers. It is also stated 
thatthe Postal Telegraph Cable Co. has organised a numberof district 
messenger companies to render servi es similar to the above, but no 
figures were collected iu regard to them. It has been stated by one 
of the presidents of the Western Union Telegraph Co. that 46 per 
cent. of messages transmitted referred to speculation of some kind. 

The report demonstrates the great usefulness of the signal corps, 
which has maintained and provided telegraphic facilities in Alaska 
and the Philippines іп a very satisfactory manner. 

The service owns two cable-repairing steamers the Burnside, which 
has been largely used in Alaska and the Philippines, and the Cyrus 
W. Field, which is used chicfly on the Atlantic coast, owing to the 
difficulty in obtaining company ships to repair Government cables ` 
to some of the most important defeuces of the United States. Other 
work of a telegraphic nature under the management of the Signal 
Corps comprises the operation of the telegraph and cipher bureau 
of the White House, which places the Commander-in-Chief of the 
Army and Navy in quick and direct communication with the 
military and naval forces of the United States. 

Weather Burcauxz.—Extensive work is carried on in this direc- 
tion, there being no fewer than 2,015 places in the United States 
receiving daily forecasts; 926 were in receipt of special warnings, 
and 7,096 of emergency warnings. All this work is done at the 
expense of the Government. The forecasts, besides being issued 
free to agriculturists and othera, are distributed by telegraph and 
telephone, and are also published in 2,500 daily newspapers. In 
the middle Western States, from Ohio to Nebraska, 600,000 farmers 
obtain the morning weather forecasts by telephone 30 minutes after 
they are issued. The total cost of the weather bureaux is about 
$1,400,000 (£280,000) per annum, and it is estimated the annual 
saving to the people of the United States is, after careful in- 
vestigation by an American insurance company, $30,000,000 
(£6,000,000). . 

In 45 minutes after the determination of a ttorm warning at 
Washington it is brought to the notice or placed in the hands of 
a sea captain in every lake and ocean port of the United 

tates. 

This report concludes with a chapter on municipal electric 
fire alarm and police patrol systems, and a short history of 
the development of telegraphy. The book forms most interesting 
reading, being in this respect different from the majority 
of reports, which the public generally look upon as being as 
"dry as dust.“ We think the compilers of this report are to be 
congratulated. 


Bradford Electric Tramways.—After years of con- 
troversy as to the charge which should be made by the Electricity 
Committee to the Tramway Committee for electricity supplied to 
the tramways, it has now been agreed that for the five yeurs from 
April Ist, 1906, the charge shall be 14d. per unit inst of 1d. as 
heretofore. This will increase the cost of electricity for the tram- 
ways from about 235,000 to £40,000, 
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THE FUTURE REGIME OF ELECTRICITY 
IN PARIS. | 
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Paris finds herself to-day in а most awkward situation with 
regard to the supply and distribution of electrical energy. The 
position may be stated as follows :—At present the city 18 
supplied with electricity by six independent companies, called 
the six Sectors, who received various concessions from the 
municipal authorities for the carrying on of this work. These 
concessions are about to expire, some in 1907 and some in 
the beginning of 1908, so that the Council must decide very 
quickly what action it shall take to ensure a uniform and 
economical supply. The trouble is that while, on the expira- 
tion of the concessions, the distributing network will revert 
to the town, neither the power stations, sub-stations, nor any 
of the feeder cables will go with it. Thus Paris may find 
herself, in a few monthe, in the unenviable position of 
owning a large network, but no generating or feeding 
plant. 

What is to be done? That isthe question of the hour in 
Paris. 

There are two main schemes in existence, namely, the scheme 
of MM. Schneider & Mildé, and that of a society called“ The 
Parisian Society for the Distribution of Electricity," the 
latter being simply an association formed from members of 
the Sectors. The relative values of the two schemes may 
be best judged by a comparison given in a communication 
by the Prefect of the Seine to the Municipal Council. This 
official states that both schemes are of a transitional nature, 
designed to bridge over a period of time hetween the expira- 
tion of the concessions to the Sectors and a date when the 
town will be able to take up the whole supply and distribu- 
tion for itself. The project of the Sectors (let us call this 
No. 1) provides for the supply and distribution of energy 
until December 31st, 1928, at the end of which time the 
town will enter into possession of the old and new networks ; 
the project Schneider-Mildé (No. 2) supplies energy until 
the end- of 1938, at which time the town will enter 
into possession of the whole outfit, network, power stations, 
sub-stations, &c. 

There is an equivalence of financial value, as nearly as can 
be calculated, between the two schemes; but in the opinion 
of the Prefect No. 1 would be less satisfying to the public 
generally, inasmuch as all consumers’ repairs, &c., must be 
done by the Society of the Sectors, even though the con- 
sumers are themselves the owners of the plant on their 
premises ; aguin, No. 2 guarantees at least 400 km. of new 
network, while No. 1 guarantees only 300 km., and most im-- 
portant of all, the Sectors stipulate that they shall not be 
obliged to erect power and sub-stations, but that they may 
obtain their electricity where they will. There seems to be 
a want of cohesion in No. 1 scheme that will most likely 
cause its rejection. | 

Both these projects, along with several others which allow of 
a five years' transitional period, are based on the instalment 
system, and are likely to give as much satisfaction as one 
expects to get, from the purchase of anything in this manner. 

Many people urge tbat the town should buy outright 
the power stations and plant belonging to the Sectors. 
There is against this the fact that the different Sector com- 
panies use various methods of distribution and various vol- 
tages, while their machinery is getting out of date, and 
will soon become obsolete. Furthermore, the gencrating 
plant of the Sector companies is already inadequate and 


will certainly become, in the near future, much too small 


for growing Paris. 

A scheme that bas been proposed, and has attracted 
great attention, is the project of transmitting electrical energy 
from the Rhone. ‘The water would be taken from the 
river in the neighbourhood of Bellegarde. The power 
obtainable at times of low water would be at least 
80,000 н.р., but would reach, by means of a large reser- 
voir, 180,000 н.р. during the five hours when the consump- 
tion is at a maximum. 
Paris by two lines, forming a loop 450 km. in length, the 
pressure between these lines attaining 130,000 volts at the 
moment of maximum load. On arrival, half the high 
pressure direct current would be transformed into three- 
phase current in a power house situated at Charenton or Ivry, 


The current would be brought to 
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апа. half into low pressure direct current in а second 
power house installed in the heart of Paris. 

The principal objections to this scheme are as follows :— 

1. Considerable lapse of time before realisation of the 
project. 

2. Important loss of energy on the line. 

3. Unaccustomed length of transmission line. 

4. Want of reliability of supply. : 

In stating these objections we leave aside altogether those 
of a technical nature. Such a transmission does not present 
to-day serious technical difficulties, and pressures of 65,000 
volts between line and earth, with direct current, are no 
longer remarkable. 

The difficulty regarding the want of reliability of service 
is more serious, and this drawback ів but little affected by the 
fact that the project provides two distinct lines following 
different paths for the going and coming of the carrent— 
for they are in series. The most important objection is the 
long time necessary to carry out the project, the estimates 
varying from 4 to 10 years. 

Meanwhile, the Municipal Council can come to no con- 
clusion. The Sectors whose concessions are expiring are 
making valiant efforts to effect a compromise. Many of their 
arguments are good, but several are quite unacceptable. 


m 
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THE SOUTH SHIELDS ELECTRIC 
TRAMWAYS. 


Tuk question of the tramways in this Tyneside borough absorbed a 
large amount of attention locally, unti] it was definitely decided 
that the Corporation should both construct and work a scheme of 
its own. 

The provisional order under which the tramways have been 
constructed was obtained in 1903, but it was not until the early 
part of last year that a definite decision was arrived at. "Tbe actual 
work of construction was commenced in June, 1905. Some delay was 
caused by the fact that up to the end of February, 1005, the town 
was served by horse cars, which prevented the old lines from being 
interfered with until the expiry of the lease. So soon as the lease 
had expired, however, the work of pulling up the old lines and pre- 
рагіор a way for the electric tramways was commenced and carried 
forward expeditiously. Meanwhile the new routes had been in 
course of construction, so that generally good headway had been 
made, altogether some 63 miles will eventually be open for traffic. 
The routes are, in the main, double track, and are constructed 
on the ow rhead trolley principle. Except in the way of what may 
be called street improvements, the work of construction has not 
been attended by any exceptional difficulty ; the steepest gradient 
in the whole system is 1 in 16, and this only occurs for a short 
distance. 

The total cost, inclusive of street improvemente and land, may be 
approximately put down at £140,000. The constructional work was 
carried out by Messrs. Underwood & Brother (permanent way work 
and bonding), and Messrs. Dick, Kerr & Co, Ltd. (overhead 
equipmen Mr. J. H. Cawthra, the borough electrical engineer, 
was responsible for the whole of the electrical equipment. 

The rails are of British Standard Section Nos. 2 and 2c. Those 
used on straight track work weigh 95 lb. per yd., and on curves 
101 lb. per yd. The rails are laid to the 4 ft. 8} in. gauge, each 
joint being anchored by means of rolled steel joists, each 24 in. х 
8 in. X 7 in.; in addition to these there are holding-down bolts 
with cast-stecl disks 7 in. dia., pitched every 6 ft., the whole being 
embedded in concrete. The pointe, crossings, and other special 
work are of manganese stcel, and have been supplied by Messrs. 
Hadfield. In the electrical equipment of the track, 12-in. protected 
bonds of the Forest City Electrical Co.'s manufacture have oeen 
used, two at each joint, with cross bonds of 0000 B. and S. gauge 
inserted every 160 ft. approximately, and intertrack bonds of the 
same size, placed every 240 ft. approximately, bridging bonds 
being used at all points and crossings. 

The overhead construction is chiefly on the side bracket principle ; 
two grades of poles are used, except at one or two curves where an 
extra heavy pole is used to take the severe strain. Grooved trolley 
wire of hard drawn copper No. 000 B.and S. wire gauge is used through- 
out, and is mechanically clamped up by the ears, no solder being used. 
On straight runs these cars are 18 in. long, and on curves 24 in. 

The car depót is capable of housing 40 cars, and is built on the 
most approved principle. It consists of a main brick building, 
with workshop, paint shop and offices adjoining. There are eight 
tracks in the main building, and each has an inspection pit running 
almost the entire length. Kinnear steel revolving shutters, with 
patent trolley-wire attachments, are provided at the entrances. 
The depót was built by Messrs. Arnold, of Doncaster. The cars are 
of the double-deck type, and were constructed by Messrs. Hurst, 
Nelson & Co., Ltd., with the British Westinghouse Co. as sub- 
contractors for the equipments. The cars are 29 ft. in extreme 
length, and 7 ft. wide, with open staircases and garden-ty pe seats 
both inside and out. The trucks are of the Brill type, the wheel 
base being 6 ft. 6 in.; the wheels, steel tired, are 30 in. dia. Each 
truck is fitted with two 30-н.р. motors and both hand and electric 
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brakes are provided. The cars have each seating accommodation 
for 58 persons. 

Energy for the system is drawn from the Corporation Electricity 
Works which have been extended to provide for the new demand 
to be made upon them. In the boiler house one marine boiler has 
been added to the five already in position. This boiler is 14 ft. 6 in. 
external diameter, by 10 ft. 6 in. long, and has a heating space of 
about 2,000 sq. ft. ; the working steam pressure is 165 10. per sq. in. 
The generating plant consists of two 550-kw. direct-current 
traction generators, made by Messrs. Dick, Kerr & Co., Ltd., direct- 
coupled to triple-expansion marine engines, and running at 
150 r.p.m. The generators each have an output of 1,000 amperes 
at 550 volts, and are compounded to give a rise of 50 volts 
between no load aud full load ; they arc designed for an overload 
of 25 per cent. for a period of two hours or more, and 40 per cent. 
for short periods. The engines were made by Messrs. J. and H. 
McLaren, Leeds, and are of 1,100 1.1. b. The cylinders are of 
194 in., 304 in., and 48 in. diameter, with a 2 ft. stroke. Each 
engine is fitted with a fly-wheel 11 ft. 6 in. diameter, and weighing 
18 tons. Surface condensers are provided, each giving a cooling 
surface of 1,690 sq. ft. The air pumps are of the Edwards type, 
18 in. diameter, with 10 in. stroke. 

Two Worthington circulating pumps have been installed; these 
are each capable of dealing with 610 gallons of water per minute, 
and are additional to three sets of the same size originally installed. 

Water is pumped from the Tyne, the works being situated close 
on the river side, an 18-in. diameter suction pipe being laid to cope 
with the extra quantity of circulating water required. This pipe, 
which runs from the pump room, is split into two branches after 
reaching the foreshore, these branches being of rubber pipe 13 in. 
internal diameter x 10 ply thickness, aud each terminates in a 
copper strum box. Water is pumped into three storage tanks placed 
on the roof, and can also be pumped direct to the condensers if 
required. 

The main injection and discharge pipes are in duplicate and are 
respectively 10 in. and 12 in. diameter cast-iron. 

The steam piping is of lap-welded steel and copper, the main 
steam ring being 9 in. diameter. Cast-steel tees have been used 
where branches have been taken off to the engines. All the exten- 
sions and alterations to the pipework have been carried out by 
Messrs. J. Abbot & Co., Ltd., Gateshead. The traction switch- 
board is the production of the British Thomson-Houston Co., and 
is of enamelled slate, mounted on an iron framework. There are 
three generator panels, one being a spare one at present, and four 
feeder panels with two feeders arranged on each panel; also the 
usual Board of Trade panel in the centre. At the end of the board 
two illuminated dial voltmeters are fixed to a swinging bracket for 
the bus-bar voltage. At present five feeder cables are laid, two of 
these being 3 sq. in. section, and the others 15 sq. in.; these are 
drawn into earthenware conduits. Three negative return cables аге 
also laid, each `4 sq. in. section, laid in earthenware trouthing, 
filled with bitumen. All the feeder cables are lead covered and 
juted over-all. | 

A complete telephone installation has been provided in connec- 
tion with the feeder and section pillars, thus affording ready means 
of communication with the power station. ` 


NEW PATENTS APPLIED FOR. 


боюр!ей p for this journal by W. P. Tnourson & Co., Electrical Patent 
ts, 1 Holborn, London, W. O., and at Liverpool, to whom ali 
inquiries should be addressed. 


8024. “ Improvements in electricity meters." Siemens Bros. & Co., LTD. 
(Biemens Schuckertwerke G.m.b.H.) (Date applied for under Rule 5 of the 
Patents Rules, 1905, January dth, 1906.) August 30th. (Complete.) 


19,074. Improvement in current takers for locomotors in series." I. 
PorrERAT. August 27th. 
19,088. ‘Improvement in current breakers or commutators for internal 


combustion engines." V.PENDRED. August 27th. 
19,094. Improved electric incandescent lamp." G. WALLACE. August 
Dith. 


19,120. Improvements in and relating to electric motors." TRR BRITISH 
THomson-Hovston Co., Lrp. (General Electric Co., United States.) August 
Dith. 

19,139. “ Improvements in and relating to electric switches." E. N. Bray, 


F. R. MankHaM, and Bray, МаккнаАм & Kriss, LTD. August 27th. 

19.150. Improvements in controllers for the trolley poles of electric cars." 
A. J. EpwaARDs, August 27th. 

19.219. New or improved device for regulating or controlling the pressure 
of the current in an electric circuit." J. WATRINSON and А. E. PAYNE. August 
28tb. (Complete.) 

19.235. Imprevements in and relating to circuit protecting devices.” 
Tur BRITISH tHomson-Hot ston Co., Lap. (The General Electric Co., United 
Bti'es.) August th. 

19.239. Improvements in the cooling of electrical machines." ALLGEMEINE 
ELEKTRICITATR AKTIEN-GESELLSCHAFT, (Date applied for under Patents Act, 
1901, August 30th, 1905, being date of application in Germany.) August 28th. 
(Complete.) 

19,249. *' Improvements in electrical sparking devices for explosion engines.“ 
W.B. HAYDEN. August 28th. (Complete.) 

19,255. “Improved automatic magneto-electric piano player.“ 
WI GRT. August 28th. 

19.299. Tmprovements relating to tlush type electric switch mountings.” 
P. Ol. HER and J. W. CAM Tn D. August 20th. 

19.3065. Improvement. in rods of. sectional drain cleaning tools, chimney 
cleaning brushes and for pulling through electrical conduits and the like." G. 
Davis, W. Davis and S. Davis. August th. 

19.331. Improvements connected with supporting devices for electric fans 
and fittings." S. G. LiEAcH. August 29th. (Complete. 

К 19,3 „Automatic adjuster for trolley ropes of electric tramcars and the 
like." Е. Frrrox and E. MILNES. August 30th. 

5 ** Metal bindings and ball bearings for strengthening knots and cuts 
of ma'accis and other canes used for drain, chimney cleaning and electric light 
and telephone rods." A. Marke. August 30th, - ‘ 


C. W. 


OVERLOAD AND REVERSE CVRRENT RELAY DEVICES. 


BRUSH HOLDERS FOR ELECTRO-MoTORS AND THE LIKE. W. E. Vidal. 


ELECTRICAL APPARATUS FOR PROTECTION AGAINST INSECTS. 
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19,378. “Improvements in electrical maximum demand meters.” A. W 
Brown. August 30th. ` 
_ 19,878. “Improvements in and relating to electric signalling for use on and 
in connection with railway locomotives, engines and the like." BOUNEVIALLE 
SIGNALLING SYNDICATE and А С. BovNEVIALLE. August 30th. 

10,886. ''Improvements in telephone intercommunication systems." 

Young. August 80th. d . 

19.3887. Electro magnetically operated temperature regula apparatus. 
F. KAEFERLE. August 80th. (Complete.) = 

19,389. “Improvements in alternating current commutator machines." 
SIEMENS ScHUCKERTWERKE G. m. b. H. (Date applied for under Patents Act, 1901, 
August 30th, 1906, being date of application in Germany.) August 80th. 
(Complete.) 

19,898. ‘Improvements in and relating to graphite filaments for use in 
clectric lamps, furnaces or other a atus." THE British Тномком-Носвтои 
Co., тр. (The General Electric . United States.) August 80th. 

19,899. ‘*Electro-magnetic friction clutch to control mechanically-driven 
musical instruments from any position." Н. Jxwzrr and E. W. COLEMAN. 
August 30th. 

19.402. Improvements in apparatus for use in clearing drains, chimneys, 
or for passing cables through conduits, and the like." W. J. Cox. August 30h. 


,19,410. “Improvements in automatic devices for cutting out faulty electrical 
circuits." R. J. WALLis-JONES. August 30th. 
19.411. Improvements in the electro-deposition of alloys." S. О, Cowper. 
CorEs. August 30th. 
19,413. ''Sound magnifier for telegraphic instruments." F. O. Hanson and 


W. ScHRENKLER. August 90th. (Complete.) 

19.431. Improvements in chimneys and globes, for gas, electric, and oil 
lamps and the like." J. Н. NorTHCOTT. August 81st. 

19,461. “Improvement in systems of electric distribution in which vapour 
electric devices are employed." Р. Н. Tuomas. (Date applied for under 
Patents Act, 1901, September Ist, 1906, being date of application in United 
States.) August 31st. (Complete.) 


19,466. Improved device for securing electrical continuity in conduit tubes 
and the like." H. Hirst and C. E. Gunner. August 816%. 
19,467. Improvements in adjustable carriers for electric light reflectors." 


Н. Hirst and J. H. Соіллхок. August 818, 


P4 
19,468. ''Improvements in and relating to electric arc lamps." J. A. Rioxox. 
August 3156, (Complete.) 
19,460. Improvements in and connected with the electric lighting of trains 


and other vehicles." М. E. A. WALI is and S. SıBTHORP. August Bist. 


19,479 “Electrolytic resistance." J.C. ScHAFER. August 3166. (Complete.) 
19,482. '' Improved system of electric ignition for explosion motors and the 
like." E. EiREMANN. August 81st. (Complete.) 


19.488. Improvements in and relating to clectro-.magnetos." BxlLiss AND 


Morcom, Lro., and R. McGREGOR. August 81st. (Coinpleto.) 

19,54R. “Improvements in and relating to electric transformers.“ Tre 
British Тномвом-Носвтомх Co., LTD. (General Electric Co., United States.) 
September lst. : 


PUBLISHED SPECIFICATIONS. 


Copies of any of these fpecifications be obtained of Mesars. W. P. 
THoMPSOM & Co., High Holborn, W. O., and at Liverpool, price, post 


tree, 9d. (in stamps), 
1905. 
ELECTRIC HEATING CARTRIDGES. A. Voelker. 14,256. July llth. 
TELEPHONE BYsSTEMS. Lattig and Goodrum. 16,479. August 14th. 


TELEPHONE BysTEMS. Lattig and Goodrum., 16,794. (Date applied for under 
Rule 5, Patents Rules 1905, August 14th, 1906.) 

COILING APPARATUS FOR HOLLOW ов SOLID FLEXIBLE CORDUCTORS FOR Gas, 
ELECTRICITY AND THE LIKE, WITH AUXILIARY SUPPORT FOR THE Ноо 
CONDUCTORS. S. Quincey and C. Harrison. 16,191. August l4th. 

TROLLEY Року FoR ELECTRIC Traction. A. L. Prentiss. 19,504. September 
27th. 


- AvToMAr!C DEVICE rox USE ix CONJUNCTION WITH THE AUTOMATIC CONTROL or 


Еткствіс Акс AND INCANDESCENT LIGHTING Cincuirs. Trippe and Staniland. 
20,156. October bth. 

]NsvLATED ELECTRIC Сохрсстовв. W. T. Henley's Telegraph Works Со. and 
H. Savage. 22,006. October 28th. 

ELECTRIC SWITCHES. W. Н. Scott. 23,751. November 17th. 

AUTOMATICALLY CUTTING OFF THE CUFRENT FROM ELECTRICALLY HEATED 
FURNACES, STOVES OR OTHER APPARATUS, AT ANY DESIRED TEMPERATURE. 
E. H. Cooper, executor of H. E. Newton, deceased. (Klewe & Co., 
Germany ) 28,889. November 20th. . 

Busen HoLDERR For DvNAMO-ELECTRIO MacHiNES. Н. W. Wilson. 24, 794. 
November 30th. 

DISTRIBUTION AND SUPPLY or CURRENT IN ELECTRIC RAILwAY Systems. Bragstad. 
28,689. December 21st. (Date claimed under International Convention, 
December 21st, 1904.) 

CONTROLLING ELECTRIC CURRENT DISTRIBUTING SYSTEMS. 
December 21st. . 


J. L. Кооп. 96,718: 


1906. 


APPARATUS URED IN ELxcTRO-PLATING. W. A. B. Benson & Co. and Leaver. 
516. January 8th. 

SECTIONAL AMBULANCE STRETCHERS, DRAIN CLEANING TOOLS, CHIMNEY CLEANING 
TooLs, Рілллмо Tuaovou Корв ron ELECTRICAL CONDUITS AND THE LIKE. 
G. Davis, W. Davis and S. Davis. 1,707. January rd. 

TROLLEY WHEEL WITH RENEWABLE CENTRE FOR ELxcTR!C Tramways. J. 
Aldworth, L. W. Crosta and W. Boot. 2,739. February 5th. 

FILAMENT FOR INCANDESCENT Lamis. S. Iseki. 8,509. February 18th. 

MEAS» FOR SIARIING € МРЕХ»АЛ+р MONUPHAKE Сому UTATOR Motors, Elek- 
trict ite Akt.-Ceg. verm. W. Tahineyer & Co. 6.219, March 1640. (Date 
applied Pr under Mntern vions] Conventior, March 16th, 1995 ) 

BORER For Usk IN PLANTING, IN ERKCTING PALINGS OR TELEGRAPH POSTS, AND IN 
BAMPLING Sorts. Bloxam. (Splettstoesser.) 8,889. April 9th. 

ELECTRICAL HEATING "ELEMENT" oR Resistance. E. G. Rivers, 8,457. 


Conrad. 10,179. May ist. 
(Date applied for under International Convention, May 8th, 1905.) 


CONTROLLING SYSTEMS FoR ELECTRIC Motors. W. Cooper. 11,458. Мау 16th. 


(Date applied for under International Convention, May 22nd. 19065.) 


MOUNTING ок Scrrortina or ELECTRIC MOTORS ом ELECTRICALLY PROPELLED 


VEHicLES. W. N. Stewart. 11,648. Мау 18th. 
OVERHKAD CONDUCTORS oF ELECTRIC RatLbways AND TRAMWAYS. Siemens 
Schuckertwerke Ges. 11,808. May 21st. (Date applied for under Inter- 


national Convention, June 29th, 1905.) 


11,995. 


A. L. M. Chaulin. 
(Date applied for under International Convention, July 


May 28rd. 


15,058. July 2nd. 
18th, 1905.) 
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THE PACIFIC CABLE. 


IN its issue of the 15th inst., under the heading of “ А 
Costly Fad,” the Daily Graphic makes a boast of being 
* One of the few organs of publie opinion that ventured to 
protest against wasting the taxpayers' money upon a popular 
delusion," and complains of the contributions by the various 
countries concerned towards the deficit of £72,556 ; appa- 
rently, however, it has not taken into consideration the 
probable amount of saving to each contributor by reason of 
the reduction of rates and increased facilities. Would 
Australian cable rates have been reduced if the Pacitic 
Cable had not been laid, and did oue of the owners of 
the cable—the Common wealtlhi—support it when it started 
business? It must be known to our contemporary that а 
favourable opportunity to compete was given to the Eastern 
It is our opinion that, from a financial point 
of view, the cable has been a gain to the Empire. Again, our 
contemporary says, ** An all-British cable presente no special 
advantages in time of peace." Will it say why Germany, 
Holland, France and the United States are laying national 
cables to their colonies if this be a fact? Further, it says 
that in time of war the cable is more exposed -to attack 
because it is not protected by the rule of international 
law ; that a cable landed on neutral territory is neutral 
for the whole of its length except to the 
3 miles where it joins the enemy's territory; 


last 
but 


it is common sense to think that a nation owning pro- 


perty, whether under the sea or not, will take measures 
to protect it. The whole secret of the usefulness 
of British lines was that they could and would be defended 
more thoroughly if they were under State control, whereus 
under private control they might possibly be left to take 
their chance. An enemy will cut cables whether neutral or 
not, if he сап, when its existence is prejudicial to his interests, 
and the damage will be paid for. The positions of the Pacific 
Cable would have to be ascertained before the wholesale 
cutting the Daily Graphic foresees takes place, and even if 
the positions be known, how will any but a suitably equipped 
cable steamer succeed in grappling the cable in the depths of 
the Pacific ? 

From a commercial point of view there is no doubt that 
it would have been better to lay the cable via Honolulu, but 
supposing, with the existing strong feeling towards our own 
Colonies, we were to institute Tariff Reform, what would Hone- 
lulu or the States gain by allowing a British cable to lund 7 
Would they retaliate by charging a prohibitive tax on all 
British messages ? Of what use would the cable be then ? 
We cannot imagine the Daily Graphic to be serious when 
it tries to affirm that the Pacific Cable would have earned 
£70,000 а year more by landing at Honolulu. It might have 
made a few thousands of pounds difference, вау, perhaps, 
£10,000 а year. 

The cable might advantageously have been landed at 


C 
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Neckar Island, and a spur line taken on to Honolulu after 
that island lad been made British, but why was not a line 
taken from Fanning to Honolulu, and thence to China and 
Japan? It has been taken on since from San Francisco. 
Such questions as these may give the writer of ** A Costly 
Fad something to think about, and he will not be ғо 
proud of being British. | 

A little of the American enterprise might have saved the 
situation and kept the British route viá Honolulu intact, as 
those who advocated it intended it to be. 

It is a pity that matters of this nature should be discussed 
before a proper study from all sides is made, as the result 
can only be mistaken and injurious criticism. 


Ir we are to judge from the experiences 
made public from time to time in the 
American technical papers, and from many 
articles which have dealt with the manifestations and cure of 
electrolysis arising from tramway stray currents, the position 
of the pipe owner in that country is not enviable. "There is 
a legal remedy as in England, but no one knowing the 


Electrolysis 
in America. 


difficulties: in the way of proving that the destruction of , 


pipes has been brought about by the action of stray currents 
belonging to some particular person would willingly, or with- 
out taking much thought, go into Court with a case. 

Impelled by we do not know what external force, many 
of the larger tramway concerns have made efforts to minimise 
or to remove the reproach which justly and unjustly has 
been set up against them, and Cassier’s Magazine contains 
an article by Mr. A. A. Knudson which reviews in brief the 
leading methods which have been tried. 

The problem is to make the tramway retain its return 
currents along its whole length, and the one obviously perfect 
way to do this is to give up the rails and to use a second 


insulated wire over each track as a return conductor, · 


re-inforcing this when necessary by feeders in the present 
fashion. 

Like most counsels of perfection, that one is not likely to 
have any extended advocacy in practice, for it is said that in 
one at least of the very few instances of double-trolley 
working, the rails have known more about return currents 
than the authorities who imposed the system would like to 
hear. 

The next lower step towards the protection of outside in- 
terests is to lay 60 ft. rails and weld them into a continuous 
length. Auxiliary feeders are used to help the rails when 
the necessity arises. Even so, tlie near presence of a good- 
sized water or gas main, or of а lead-sheathed cable, may 
prove an irresistibly attractive path for part of the tramway 
current, and actually the lines which are laid in this way 
are not much more numerous than those with a double 
trolley, although the tendency is for the number to increase. 

The ordinary tramway in the States, and perhaps else- 
where, has bonded joints, which may not be in too good 
repair, unassisted by anything except neighbourly pipes for 
carrying the return current. 

With the idea of preventing damage to these pipes, either 
they have been enlisted frankly in the tramway service by 
bonding them to the rails near the power house or to 
special cables straight to the negative bars, or their 
Samaritan instincts have been checked by insulating their 
Joints. 

The first scheme would be excellent if the pipes them- 
selves were electrically continuous, but too often considerable 
resistance is offered by the joints. The bonding may have 


made the pipes more attractive than before, and the pitting - 


trouble then will be accentuated in that pipe line, and may 


even widen the danger area by inducing other pipes to take 
part in the distribution of the return current. 

The more one bonds the more one has to bond if all 
damave is to be avoided. Insulated Joints at a few par- 
ticularly dangerous places are effective sometimes, but the 
cost of doing the thing thoroughly is prohibitive. Insu- 
lating the whole pipe has been tried in a few cases, but 
with no success. 

The negative booster, which is to be seen protecting all 
the heavily loaded routes of the United Kingdom, is hardly 
known in the States, for (Mr Knudson naively remarks) this 
plan necessitates a continual operation of the (booster) 
dynamo, and is more or less an annoyance to a railway com- 
pany. After all, then, “the company in America is no 
more naturally inclined to self-sacrifice than it is in England, 
and nothing but pressure by the Board of Trade would 
have induced our engineers to complicate their power stations 
further. 

We cannot find any excuse for Mr. Knudson’s ufe of 
* ealk " for caulk. It is nearly enough national to find a 
place in the famous Roosevelt 300, but the redundant letter 
in the English word, if there is any, is l, not u. 


MR. Cras. BRIGHT is concerned about 
The Imaginary the motor- bus. For some years he has 
Motor-’ Bus. i 
asked the public why they have anything 
to do with tramcars, when within the next century at leart 
n perfect motor-vehicle will be ready to take them anywhere 
for nothing or less. 

Imagine people wanting tramways in Piccadilly! he says in 
a letter to the Outlook (September 7th). Soon London 
will be as bad as New York, where everyone travels by tram- 
way because nothing else is possible. Yet we do not hear 
the New Yorkers complaining of the absence of motor- buses 
from their principal streets. Perhaps they don't understand. 

Mr. Bright convinces the readers of the Outlook that at 
present the motor-'bus is hardly worth consideration as an 
economic rival of the tramcar, as the cost of running is nearly 
double, and until road surfaces are made so smooth that the 
necessary tractive effort is no greater than that required for 
a tramcar running on steel rails, terms of commercial equality 
cannot be obtained. | 

We cannot say that Mr. Bright puts his case in the most 
sanguine light, and he would have done better to have left 
the matter after reproducing the old story about the flexibility 
of the motor, that remarkable quality which is sure to kill 
the tramcar entirely one of these days, if it does not miss the 
mark. 

Mr. Bright looks sufficiently far ahead in order to catch 
a glimpse of the perfect motor-’bus, but he is so much 
occupied in watching it shooting like a meteor along a 
perfect road that be misses the perfect tramcar running 
just ahead on an ideal track—sans joints, sans corrugations, 
sans dirt, sans everything; otherwise he might not say, 
„. . . in days to come we shall travel much faster; and, 
that being so, the tramway is bound to be voted a nuisance 
on many roads, if only on account of the constant tramway 
blocks preventing independent vehicles from attaining a 
speed approximately near to what could otherwise he 
attained " ; and again, “ Are we not more likely to approach 
the ideal of satisfactory locomotion at a high speed . . .. 
by means of a perfected motor-'bus service than we ever 
could with a tramcar system?“ 

Observe that the motor-'bus is amongst the angels, while 
the tramcar seems to be forbidden the gate. 

From the power station to the permanent way and the 
cars there is nothing perfect about a tramway system, but 
the motor-'bus is younger and less developed still, and both 
will continue to improve, and to work together, or in oppo- 
sition, for the benefit of mankind for a longer time than Mr. 
Bright or we can see ahead. 
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POWER TRANSMISSION LINES. 
Bv T. L. ROLKIN. 


(Concluded from page 417.) 


5 to our formula— 


By applying the above values of 


0 


1 @ e) Nm | 
u ly i > : 24 0 x? 


we arrive at Tables V and VI. 


TABLE V.—CorrERk. 


т | tats = 20. | 


tats = 410. | tats = 80 
w = 30 m. 
6  – 203°C. | — 140°C. | = 1145C. 
4 — 582 C. — 00 C. + Wu 4. 
3 + 686 C + 130° C. | + 156° C. 
І ш = 50 m. 
8 — — — 97° С. 
6 e M98? С. — 1747 C. ‚ — 1037? C. 
4 — 1w"w07' С. + 7˙3 C. + 14402 C. 
3 + 16°62° C. + 34° C. — 
w = 100 m. 
8 | — — — 583° C. 
6 — — 33:61? C. — ivàyp C. 
4 — 31* . +359 C. + 673 C. 
3 + 623°C, | — — 
TABLE Vf.—ALUMINIUM. 
с fats = 40 fats = 80. ! ut s = 160. 
| і 
Є = 30. 
4 — 2-? tt, — 23367 C. — 2075" C. 
2 - ly C. — 11˙22˙ C. | — 785° C. 
55 i + 435" C. r 86 C. | + 92° С. 
w = 50 m. 
4 — 50°С. | — 34:66* С. | — 24° С. 
2 | — 366° C. — 21 03° C. | — 112°C. 
5 | + 29°C. + 159° C. + 277°C. 
w = 100 п. 
4 | — 138° C. | — 834° С. | — 454? С. 
2 — 129˙5* C. — 653° C. | — 170° С. 
5 — 3 E + 61.°C + 99? C. 


The кат for the various spans (%) aud о is given in 


Tables VII and VIII. 
TABLE VII.—CorPEB. 


— — — — 


Sag in cm. for 


7 | w = 30 ш. w = 50m. w = 100 m. 
8 12:20. 33 0 132 3 
6 16:3 441 1764 
4 24 45 66:5 264 6 
3 32:6 88:2 352˙8 
TABLE VIII.—ALUMINIUM. 
Sag in cm. for 
c w = 30m w = 50m. w = 100 m. 
"m Е TS "E 
4 76 cm. 210 84 2 
2 153 42:1 1684 
5 60:8 168˙4 673 6 


The curves in figs. 3 and 4 represent the data above 
tabulated. These curves show that with the same coetficient 
of safety smaller wires should be given a larger sag than 
large wires. If, therefore, wires of various sizes are given the 
same sag, the small wires will be subject to a much greater 
strain per unit of section than the large ones. I think the 
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tendency is to string small wires tighter than large ones, and 
taking this into consideration, we shall find, as previously 
pointed out, that under no circumstances should a smaller 
wire than No. 3 S.W.G. be used, while for spans of 50 to 
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Fic. 3.—CoPPEn.* 


100 m., it is necessary to increase this minimum size of wire 
to be used to No. 2 or even No. 0 S.W.G. 

As regards the curves for aluminium wires, these show how 
difficult it is, owing to the great variation in the strain and 
sag due to fluctuation in temperature, to string а trans- 
mission line of aluminium without exceeding the maximum 
limit abt minimum temperature. As regards strength, I 
do rot think that aluminium compares favourably with 
copper for transmission line purposes, especially where long 
spans are used., 
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Poles.— Wooden poles are used ав a rule, but lately also 
iron poles, especially in connection with long spans. In 
conntries where wood is ratber expensive, I think iron poles 
should receive more consideration than is given them at 
present. Whether they can be used to full advantage by 
adopting long spans is, of course, a question which has to be 
studied in each individual case. 


* The figures are not strictly in agreement with the tables. In 
fir. 3, for w = 100,m,, o is 8, бапа 4, not 6, 4 and 3 as shown.— 
Ens. E. R. N 
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See 


As regards cost, a wooden creosoted pole with iron cross- 
arms for, say, six wires, including insulators and erection, 
costs about £3 to £4, depending upon the voltage and 
whether the pole has to be stayed or not; while an iron pole 
with cross-arms for, say, six wires, including insulators and 


Fra. 5. 


erection in concrete foundation, would cost about £9 to 
£10. With wooden poles we may say the average length of 
span seldom extends 33 m. The first cost would thus be 
lower for iron poles than for wooden ones, with an 
average length of span of about 100 metres. 

Taking maintenance, depreciation and interest into con- 
sideration, we shall probably find that at an average 
length of span of 40-50 m. the use of iron poles will turn 
out cheaper than the use of wooden poles. 

The size of wooden poles varies from 6 in. to 8 in. dia. 
at the top, depending upon the size and number of wires 
they have to carry. They are placed about 6 ft. in the 
ground. For iron construction lattice poles are used, these 
being cheaper and stronger tban tubular poles. 

(ross-arms.— Wooden cross-arms are used in many cases, 
but I consider this bad practice, and should say iron 
cross-arms аге to be preferred. In the first case, iron 
cross-arms are much stronger than wooden ones ; and in the 


Fic. 6. 


second саве, if the wire drops from the insulator on to the 
wo Cen cross-arms it remains there unnoticed. In many cases 
the cross-arm and pole start burning, causing a break- 
down of the whole line; while if iron cross-arms well 
earthed are used in connection with — star-ccnnected 
generators, the breaker in the gene:ating station will immedi- 
ately open the circuit, thus preventing burning, aud at the 
same time indicating that something is wrong. Channel iron 
of 8) in. x 2in. x 2 in., or 4 in. x 2 in. x 2 in. section 
is u suitable size, and should be fixed to the poles by 
means of straps, as shown in fig. 5, uud not by means 
of bolts. 

(матау and Earthing.—The cross-arms should be pro- 
vided with vertical irons at each end to prevent the wires 
from falling down from the cross-arms in case the insulator 
or tie wire breaks. Where the transmission line crosses roads, 


THE ELECTRICAL REVIEW. [Vol. 59. No. 1,504, SEPTEMBER 21, 1906. 


railways or other wires, it is further necessary to put a guard 
netting underneath and at the sides of the transmission wires, 
us shown in fig. 7. This netting should be efficiently con- 
nected to earth— where foreign wires cross the transmission 
line & similar protection should be provided above the 
line. Another safety device sometimes used is shown in 
fig. 8. The idea is that in case one of the wires breaks, it 
will strike the metal guard before it falls to the ground. 
This may be satisfactory in most cases, but it is a question 
whether it is absolutely safe when the guard is covered with 
snow and ice. In this connection it should be pointed out 
that it is advisable to earth the pole itself in addition to the 
cross-arms. The earth wire used for the cross-arms can 
also be used for earthing the pole by slinging it two or 
three times ronnd the pole. A galvanised iron wire 
No. х S. W. G. is generally used and is fixed to the pole by 
staples. 

Tests have been carried out on a 7,000-volt transmission 
line with unearthed poles. The wire of one phase was 
placed on the cross-arm, while the wire of the second phase 
was placed on the cross-arm of a neighbouring pole : a voltage 
difference of about 350 volts was found between pole and 
"earth," and a voltage ditference of about 300 volts per 
metre run of the pole. On earthing one of the poles a 
voltage difference of about 650 volts was measured between 
“earth ” and the unearthed pole, and a voltage difference 
of about 550 volts per metre run of the pole for the first 
3 metres from the ground. 

Insulators and Dolts.—Porcelain insulators are, as a rule, 
used in Europe. 

In selecting an insulator it should be borne in mind that 
it is of just as great importance (1) that the insulator 
be provided with a strong shoulder and neck ; (2) that 
it be designed to transfer the strain of the wire to the 
bolt without leverage on the insulator; and (3) that 
it be grooved to fit the wire to be used as that it 
should have a good insulation surface. Тһе insulators 
are either screwed on to the bolt, or fixed by means of 
sulphur, cement, or oiled hemp. The last method seems 
to protect the insulator in the best way from cracking, and 
ut the same time gives sufficient mechanical strength. As 
regards bolts, 2 in. galvanised iron bolts are used for small 
wires, but for wires above *1 sq. in. section, bolts of ł in. 
diameter should be used unless the conditions ure excep- 
tionally favourable. 

Erection.—In erecting the poles sharp angles are to be 
avoided, aud where a change in the direction of the trans- 
mission line is necessary the latter should be carried in a long 
"sweep." Саге should be taken that the insulators on 
three consecutive poles are, as nearly as possible, mounted in 
the same plane, 80 as to avoid sharp vertical angles. — The 
ordinary insulator is vot designed to take vertical strains, 
and the contraction of the wire duc to full in the tempera- 
ture will either b:eak the tie-wire or lift the insulator from 


Fia. 8. 


the bolt. In order to avoid such sharp angles, it is necessary 
in some cases to put up one or more long poles, or to 
increase the length of the span, with steel poles for the long 
span. 
Copper Wires.—The copper wires should be semi-hard or 
hard-drawn. Larger conductors than ‘2 sq. in. section should 
he avoided, as they are very troublesome бо егесі. If a much 
larger section than *2 sq. in. is required per phase or pole, 
the conductor should be split up into two or more wires, ав 
the case may be. | 
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Spacing of Insulators.—A general rule regarding the 
distance between the insulators cannot be given. For 


pressures up to 40-50,000 volts, a distance = 3 „ k in. will 


in most cases be found sufficient, unless long spans are used. 
In the above formula E represents the voltage. The mini- 
mum distance should not be less than 12 in. to 15 in. 
- For pressures exceeding 15-20,000 volts, it will be found 
that the placing of more than one three-phase circuit on 
each pole line will lead to rather poor arrangements, unless 
steel poles and cross-arms are used. For pressures above 
50,000 volts it will be found pressures necessary to place 
the insulators at a greater distance than the above formulu 
would indicate. 

Static Discharge.—This is not very large for pressures up 
to, say, 50,000 volts, but when the pressure is increased to 
60,000 volts or above, it becomes a serious matter. The 
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static discharge depends, naturally, to а great extent оп the 
climatic conditions. 

Extensive tests have not, as far as I know, been carried out. 
On the Telluride transmission line, Colorado, some tests have 
been carried out, the results of which were as follows :— 


TABLE IX.--Warr Loss PER KM. WITH 4' мм. WIRE. 


— —— ͤ ä——— — - — = 


At 98 cm. distance At 182 cm. distance 


Voltage. between wires. between wires. 
p = 

40,000 . 94 52°5 
44,000 254 58:8 
47,300 768 76:6 
,000 — 87:5 
54,600 — 140°5 
58,800 | = 76070 
ace 885'0 


A loss of 885 watts per km. would mean a total loss of 
about 175 Kw. on a 200-km. transmission line. This, in 
addition to surface leakage and ohmic losses, is too much in 
most cases. By increasing the distance between the wires 
to 200-300 cm., we may expect a loss of 150 or 200 watts 
perkm. The above, however, shows that at a voltage of 
60,000 and above, the static discharge has to receive 
careful consideration. 

Table X gives the distance between the wires at various 


voltages at which the effect of the static discharges begins in - 


accordance with Prof. Ryan’s theory, whereby the diameter 
of the wires is also taken to be 4:9 mm. 


TABLE X. 
тте so 
43,600 " "m T ae 38 
46,800 P 
50, 700 Ре As m sni 89 
54,000 iy RaP diis .. 132 


In the above E is the effective voltage, and the max. 
voltage is taken to be = 1:71 Е. 

In this connection I would point out that the effect of the 
discharge depends to a great extent on the diameters of the 
wires. This begins at a much lower voltage for small wires 
than for large ones, 


Table XI gives some idea regarding this ; the table is also 
drawn up in accordance with the said theory, for an average 
distance between the wires of 122 cm. at 21° C., and a 
barometric pressure of 760 mm. 


TABLE XI. 
к voltage. of M 
55,000 "DN WU 
83,300 о ses 269 
111,100 So. Oe wee — owe 487 
166,000 Bv Ж ou a i09 
222.900 99 se se 180 
277,700 T ios s e. S51 


Lightniny Protection.—The so-called lightning arresters 
are supposed to protect against lightning discharges as well 
as atmospheric discharges. The types mostly in use 
аге :— 

1. The horn type arrester, which consists of two copper 
wires bent as shown in fig. 9, one wire being connected to the 
overhead conductor and the other connected to earth. The 
distance between the horns should be about 1 mm. for 
1,000 volts, with a minimum distance of 2 mm. if the 
arrester is installed inside a building, and a minimum dis- 
tance of about 5 mm. if it is mounted in the open. 

2. The Wurtz type lightning arrester, which consists of a 
series of air gaps with shunt and series resistance to earth. 

Lightning arresters are provided where overhead wires 
leave or enter a building—one for each wire. If the trans- 
mission line is long and exposed, lightning arresters are also 
placed along the line at suitable places. Each lightning 
arrester should be provided with an efficient earth plate either 
of cast-iron or tinned copper of at least 10-15 sq. ft. area. 

On high-tension transmission lines, for, say, 30,000 volts 
and above, the lightning protection is an important matter, 
and it has been found good practice to install several 
arresters of different types in parallel. 

Over-voltlage.—On long transmission lines, especially in 
combination with cables, in many cases over-voltage is 
liable to break down the insulation and cause trouble. 
Fuses preventing a breakdown due to excessive current have, 
80 to say, always been used, while voltage-limiting devices, 
with the exception of field-discharge resistances, have only 
lately received consideration. I presume many a break- 
down ascribed to “bad insulation is in reality due to 
over-voltage. 

It ig claimed by many that the lightning arrester takes 
care of over-voltage. This may be, to a certain extent true, 
in so far as it takes care of a high over-voltage. 

A sensitive voltage limiting device must have a small air- 
gap, and as the discharge is small, it can have, or should 
have, a large resistance to earth. 

These two conditions would make it unsuitable as a light- 
ning arrester, which has to take care of heavy discharges. 
Some of the cable manufacturers insert a weak insulation in 
their joint boxes. Such boxes are provided with pilot wires, 
which indicate breakdown at a particular point. This 
arrangement may cause inconvenience, but still it is to 
be preferred to an “unexpected” breakdown, which 
may cause considerable damage and require time to 
locate. Lately a device has been used in Europe, and 
also in America, which, I understand, has given very satis- 
factory results. This simply consists in connecting the 
wires to earth by means of a resistance; the latter is 
so large that the current at normal voltage does not exceed 


1 to ‘2 ampere per phase. 


On a 50,000-volt transmission line this would, of course, 
mean a logs of 5 to 10 Kw. per phase. Still, this is not a 
serious matter where several thousand kilowatts are trans- 
mitted, and where only a few pointa need such a protection. 

The voltage rise, or ‘‘over-voltage’’ referred to, is 
caused by resonance of harmonic waves of higher degree. 
The lower the periodicity of these waves, the more dan- 
gerous they are. A high capacity causes a low periodicity, 
and this is why large armoured cables possessing a high 
capacity are liable to breakdown, especially where energy is 
being supplied to motors only. -Where incandescent lamps 
are being fed the danger is not so great. 

The reason is evidently that the resistance of the lamps 
resisting the waves is very high, whereas that of the motors 
is comparatively low, and the k. M. p. of the motors does not 
counteract the waves of higher degree. 

D 
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THE EFFECT OF EARTH RETURN 
CURRENT ON IRON PIPES. 


Very little actual experimental work on the effect of earth 
return currents on gas and water pipes has been done, and 
the extended series of tests dealing with the problem from an 
electro-chemical point of view, which is being carried out in 
Germany by Messrs. Haber and Goldschmidt,* should lead to 
useful results. 

Mere inspection of the attacked objects is insufficient. 
Cast-iron pipes appear little changed to the eye, and although 
the surface becomes soft under the action of the current, the 
same result has been known to occur where the presence of 
any return currents is quite out of the question. 

In the new tests measurements of voltage were made by 
means of special non-polarisable electrodes, whilst current 
measurements were made by aform of coulomb-meter. The 
special electrode is shown in fig. 1; it consists of a glass 
tube closed at the bottom by an earthenware pot cemented 
on. The tube is filled with a saturated zinc sulphate 
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solution into which a zinc rod dips. 'The whole can be 
hermetically sealed at the top or, when desired, air can be 
admitted through a capillary tube. A wooden rod is pro- 
vided to facilitate handling. Such an electrode is non- 
polarisable, i. e., no internal E.M.r. will be set up between two 
of them placed in the earth, and so it is suitable for investi- 
gating potential differences in the earth and determining the 
direction of current flow. 

The coulomb-meter used is shown inifig. 2 and consists of 
two bare metal plates held in a wooden frame and surrounded 
by a saturated solution of suitable salts containing an excess 
of undissolved salt. If the two plates are separated by a 
sheet of mica and are connected through a low resistance 
milliamperemeter, they serve to indicate the intensity of an 
earth current, provided the instrument is of suitable range 
and that the introduction of the plates into the earth does 
not disturb the current distribution. If, on the other 
hand, the two plates are laid directly in contact, without 
the insertion of an insulating layer, the change in the weight 
of the plates forms a measure of the total quantity of elec- 
tricity which has passed through the plates. 

This coulomb-meter is also non-polarisable. It should, as 
far as possible, be laid with its plates normal to the 
direction of current flow, this direction at any one point 
heing readily determined from the potential difference read- 
ings. The small dimensions of the plates prevent any appre- 
ciable disturbance of the current distribution. 

For the purposes of such an investigation, it is not 
sufficient to know merely the strength of the current leaving 
the pipes ; it is of the greatest importance to know also whether 
the iron is “ active ” (liable to disintegration) or passive 
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(capable of resisting attack). The ease with which iron is 
attacked follows Faraday's law, in accordance with which a 
current of 1 ampere flowing from the pipe into the earth for 
one hour destroys through oxidation (1 — z) х 1:024 
grammes of iron and liberates г x ‘298 gramme of 
oxygen. For the limiting value of « = 0, the whole 
current is active in destroying the iron (active state), 
whilst for the other limit of z — 1, no iron is disintegrated; 
but oxygen is given off (passive state). "This passivity may 
be considered as due to the presence of a thin, possibly porous, 
coating of oxygen. The question as to whether the iron is 
passive or active is determined by the electrolyte, 7.e., in 
this case the nature of the ground. 

The chemical effects of electric currents on iron are similar 
to the rusting of iron, and substances which encourage the 
formation of rust help the disintegration, and vice versa. 
Rust is encouraged most by chlorides, as they destroy the 
initial protective layer of rust by alkaline reaction. Sulphates 
are almost neutral in their action, whilst nitrates distinctly 
discourage the production of rust. In the case of bicar- 
bonates, the result depends chiefly on the presence or absence 
of free carbonic acid at the point of attack. . 

Besides combined hydrochloric acid, the presence of free 
carbonic acid in the surface water is especially dangerous. 

There is no actual lower limit to the potential difference 
which can cause deposition of iron. In the case of 
* passive " iron no voltage will cause deposition, whilst in 
the case of active“ iron continuous electrolysis may occur 
with only just sufficient. voltage to dissipate the hydrogen 
formed at the cathode. As the pipes or rails which act as 
cathode lie in earth containing plenty of air, they are auto- 
matically depolarised. The change from “pasive” to 
* active " iron depends less on the voltage than on the current 
density. In practice, of course, very small voltages may be 
considered as harmless, since appreciable effects are only 
produced by them after a number of years. 

In determining the conductivity of the earth, the writers 
employ the Kohlrausch-Holborn rule, in accordance with 
which the specific conductivity per cm. cube at 18° C. for 
very weak solutions is given by the number of milli- 
grammes of the salt per litre divided by 75 X 106. In 
this way the conductivity of 1 metre cube of earth was 
found to be about 125 ohms. In order to determine the 
Burface resistance between pipe and earth, the resistance 
between a column of liquid and a small area on the surface 
of used and unused pipes was measured and found to equal 
about 03 ohm per sq. metre. Allowing for the non- 
conducting particles in the soil, this figure would increase 
to about 2 ohm per sq. metre. These low values are due 
to the fact that the tar coating is cracked at innumerable 
points. It is clear from the above values that the earth 
resistance rather than the contact resistance will determine . 
the current distribution. 

The contact resistance might be increased by insulating 
the pipes, but this would: increase the danger of rapid pipe 
destruction in case the insulation broke down at points, and 
so encouraged high current densities there. Again, if the. 
pipe is not active all along but © passive at certain 
points current will not be able to leave at these passive 
points without overcoming the considerable counter E. M. F. 
due to the oxygen polarisation at the anode, so that the 
current density and the rate of decomposition at the“ active 
parts will be increased. 

The current density can also be increased at certain points 


by the fact that the products of decomposition themselves 


increase the conductivity of the earth. Sometimes an 
attacked pipe will continue to be eaten away by ordinary 
rust action without any further passage of current. The 
presence of high conductivity zones in the earth is also 
dangerous on account of the localisation of the current. A 
high current density at the pipe surface may, in material 
containing carbonic acid, cause trouble through transforming 
iron in the passive state into active iron. "Thus, iron in an 
alkaline carbonate solution is passive, but in the presence of 
the same solution containing free carbonic acid it is easily 
disintegrated. This state of affairs may be produced by the 
current itself, unless care is taken to facilitate the constant 
renewal of the electrolyte immediately surrounding the 
electrode. 

Reversal of the current is only effective in particular cases 


„;; ᷑᷑-ĩ;8—2z:ñ½:fym —T———::.8— POL 


Vol. 59. Мо. 1,504, Зерткмвев 21, 1906.] THE ELECTRICAL REVIEW. 


447 


depending on the nature of the ground. If the passage of 
the current in one way causes an increase of carbonic acid, 
or of chlorides, in previously alkaline surroundings, a reversal 
of current will be useful, but with a decidedly acid compo- 
sition no benefit is obtained. For the same reason alternating 
currents may cause a certain amount of disintegration. 

The practical experiments at Strassburg with the test 
electrodes showed the following results :—.At a certain point 
the voltage difference between a water pipe and the rails 
was 01 to 02 volt at night, and increased to 8 volt during 
the day. Voltage drops amounting to :2 volt were 
measured in the earth. The current flowed from the water 
pipe to the rails, and it principally left the pipe at the side 
facing towards the rails, showing that it flowed practically 
directly to the rails without deviation towards the feeding 
points. The iron was “active,” but no signs of disinteyra- 
tion could be traced. Surface air withdrawn from a depth 
of 14 metres contained from 1 per cent. to 8 per cent. of 
carbonic acid. The variations in voltage drop with load 
became less and less marked the greater the distance from 
the rails. 

The results of the writers’ experiments up to the present 
have led them to the following conclusions :— 

The earth conducts electrolytically and not metallically. 

Disintegration only occurs when the iron is in the 
" active" and not when it is in the “ passive" state. 

Since the state of the iron depends on the chemical com- 
position of the earth, the ground conditions decide whether 
the iron is in danger or not. 

Increased diffusion of the current is advantageous, and 
anything which interferes with this diffusion is to be 
avoided. 

Reversal of current is only advantageous in certain cases. 

High current density may in some cases convert iron from 
the passive to the active state. | 

Pipes attacked chemically are not readily distinguished by 
eye from those attacked electrolytically. 

In the active state disintegration takes place even at the 
smallest voltages, but voltages below about 1 volt are not 
usually appreciably harmful. 


CORRESPONDENCE. 
Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


— — — 


Whittaker’s Electrical Engineers’ Pocket Book. 


Perhaps you will allow us a little space in which to refer 
to the review of © Whittaker's Electrical Engineers’ Pocket 
Book" in your issue of August 17th. May we вау that 
your Reviewer seems to have been rather unfortunate in 
holding up to us “ Hospitalier's Formulaire" as a model of 
accuracy ? We have no desire to disparage this excellent 
little volume, but it is nevertheless a fact that in using it 
recently for the first time we found in three consecutive 
pages two errors in important formul:e, and one complete mis- 
statement of fact. These errors will be found on pp. 314 
and 317 of the latest (1904) edition. We think we may 
hope that after 20 editions of the volume to which we con- 
tributed, we may attain to at least an equal degree of 
accuracy. 

On p. 96 we stated that for small magnetising forces the 
permeability of iron is small. Compared with air, it is, of 
course, large. But we proceed to show that it increases 
later to а maximum, and is, therefore, initially small. 
We do not think there can be much misnnderstanding here 
by the ordinary reader. 

On р. 102. perhaps the expression other things being 
equal" will not bear the light of exact mathematical 
criticism (neither will Euclid), but we believe here also that 
the meaning is clear. 

The statement on p. 107 re current growth is correct. 
The current will continue to grow at the rate of ул, 
amperes per second so long as the v volts acts on the L 
henries. 


— — a = 26 


Course I shall take. 


* 


As to the explanation of “skin effect," we really do 
flatter ourselves that our explanation puts the matter pretty 
clearly to a practical man, if not to a mathematician. Why 
attempt to drag in mathematics to assist in the explanation 
of ** skin effect?“ We were not attempting to calculate //s 
value for any particular case. 

Referring to the strictures on p. 127, your reviewer 
appears to have overlooked the context. The formula: given 
are only intended to apply to electric radiation. ‘They were 
taken from the Electrical World, of New York, and are, of 
course, only approximate. As far as we have been able to 
check them, and barring three printers’ errors, two of au 
obvious character, they appear to give fairly accurate 
resulte. | 

If your reviewer will refer to the complete formule for 
determining L in case 2, including corrections for the dis- 
tribution of current in the rods and plates at the frequency 
obtained, also corrections due to the spark gap, the reasons 
for not publishing such in a pocket book of this character will 
be sufficiently obvious. | 

We have not been able to find the complete formule in 
every case, so have not determined the degree of accuracy 
obtainable with the formule given. On referring to 
Hospitalier for information, we found the only information 
bearing on the case was a mis-statement of fact. 

We may say, in conclusion, that the pocket-book does not 
pretend to be a mathematical treatise, but only a. compila- 
tion for use in the everyday problems of electrical engi- 
neering. 

R. C. Clinker. 
E. B. Wedmore. 
Rugby, Seplember 14th, 1906. 


[Our Reviewer's reply will be found in our ** Notes” 
columns. —Ens. E. R.] 


Manufacturers Selling Direct to Consumers. 


Referring to the above matter in this week's REVIEW. I 
wonder what engineers of supply stations would: think of, and 
the treatment they would give to, & certain wholesale firm of 
electrical plant and accessories whose traveller canvasses our 
town for two or three days, and quotes certain of our largest 
consumers for dynamos to enable them to install their own 
generating plant, their excuse being “a previous inquiry?“ 

What with gas at ?s. 10d., the advent of the inverted 
burner, and an enemy like the «bore in our own camp, the 
fight here promises to be interesting. 

| Н. L. Alverton, 
Engineer and Menager, Guildford 
Electricit Supply Co., Ltd. 


Guildford, Ven bor 14h, 1906. 


Apropos of recent correspondence on this subject, I give 
you a case of supplying to the trade. I recently ordered 
through a firm of factors an electrical article advertised in 
trade papers at 4s. 6d. subject. They ordered from makers, 
when the following correspondence took place :— 

1. * Your esteemed order to hand, &c., &c., not having 
done business with your esteemed firm before, on receipt of 
P.O.O. for 48. 6d. we will forward on. Yours, &c." 

2. *On receipt of invoice, we shall be pleased to remit, 
but surely price is not 4s. Gd. net, where is trade discount? 
Yours, &c." 

Pro forma invoice was then received for 4s. 6d., less 
20 per cent., plus 4d. for “ postage and packing " = 3s. 11d. 
This was sent and goods arrived, 8d. carriage to рау. On 
complaining re carriage, makers replied 4d. was only /or 
packing, goods could only be sent free in lots of 100.. The 


‘cost to the trade was, therefore, 4s. 7d. (plus postage on 


correspondence). 

Another customer wanted to place an order for half-a-dozen 
as samples, but the firm would not entertain it: is it to be 
wondered at? As the situation remains, I must either order 
direct and pay about 5s. or find a firm who will pay 4s. 7d. 
and sell to me at 4s. 6d.; or go without. I know which 


Private Plant. 
Derby, September 17th, 1906. 
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Electric Pumping at Collieries. 


Will you kindly allow me a small space to explain two or 
three points which you seem to have overlooked in your 
criticism on my paper on “ Electric Pumping at Collieries.” 

I am always thankful for sound criticism, but every paper 
has to be criticised as to its value, with due regard to the 
object the author had in view. My object was to put before 
an assembly of mining engineers the advantages of electric 
pumping underground as compared with pumps driven from 
the surface, or with underground steam pumps; aud also to 
show the work which has been done abroud where under- 
ground electric pumping installations exist, with which at the 
present time, as far as capacity i8 concerned, we have 
nothing to compare in this country. In such a paper, to 
give prices based on imaginary conditions, which are, of 
course, bound to vary in every case, i8, in my opinion, worse 
than useless, and only leads to endless and fruitless dis- 
cussions, a8 we have witnessed in the case of ** Electric 
Winding." ; 

The same applies to sectional drawings in a paper where 
general conditions are being discussed. Each case has to 
be considered on its own merits, and I daresay that there 
may be special cases where a direct-driven steam pump may 
be cheaper in running and first costs, but these cases are 
few and far between. | 

The heavy repairs on underground steam pumping installa- 
tions, to which your contributor seems to take exception, are, 
of course, almost entirely due to the leaky and badly looked- 
after steam ranges in the shaft, but may also, in certain 
cases, include repairs on separate boilers, steam pistons and 
valves in pumps which require far more repairs and main- 
tenance than a cable, and a direct-coupled induction motor. 

As to “how water can be made clear by passing it 
through a centrifugal pump," I am equally at a loss to 
explain, but if you will kindly read the passage on p. 4 again, 
the meaning may become clear to you. The mine in 
question is an iron mine where the pit water is, of course, 
nob so dirty, and where the water was being used for the 
boilers. It would have been, of course, much dirtier if it 
had been allowed to percolate through all the workings to a 
sump, and brought to the surface by the means of a single 
pump ; instead of which it was taken to the surface from 
the proper inflow levels. An installation of this kind, how- 
ever, necessitating a great number of small pumps, working 
in series, can only be effected at reasonable cost by installing 
electrically-driven centrifugal pumps. 

Gerald Hooghwinkel, M. I. E. E. 
London, S. W., E 
September 15th, 1906. 


Charging Accumulators. 


I shall be glad if any of your readers can tell me the 
cause of the following :—I had occasion last week to charge 
a new battery, using for this purpose a 10-B.H.P. Stockport 
single-cylinder gas engine running at 220 R. P. M., an E. C. C. 
compound-wound dynamo, 100/135 volts, 89 amperes, 965 
R.P.M. belt driven, the series winding being plugged, using 
dynamo as a shunt machine. At 112 volts 50 amperes we 
commenced the charge; the voltmeter pointer remained 
practically steady, but the ammeter pointer swung so much 
that it was almost impossible to tell what current was being 
generated ; but as the voltage rose the ammeter pointer 
became steadier; so much so, that towards the completion 
of the charge it was hardly sufficient for complaint. I 
noticed previously in running the machine as a compound 
direct on the lamps both instruments were affected, but the 
whole time the swinging was much less. It appeared to me 
to take place about the same time as the charge in the 
cylinder was fired, although it was greatest when the governor 
cut out. I shall be glad if someone will inform me whether it 
is due to this cause or not, as I have been given to under- 
stand that speed cannot affect the amperes. 

G. A. K. 

Reading, September 15th, 1906. . 

[Certainly the speed affects both volts and amperes; and 
periodic variations of speed are unavoidable when a dynamo 
is driven by a single-cylinder four-cycle gas engine. 
Running on lamps, the resistance in the circuit is practically 
steady, though it tends slightly to diminish with increase of 


pressure and current; the field at the low voltage is weaker 
than when charging the battery, and less stable, while it is 
acted upon both by the shunt ampere-turns (which vary 
with the pressure) and by the series ampere-turns (which vary 
with the current). Thusa slight increase in speed augments 
the k. u. F., this increases the current slightly more than in 
proportion, and both the increase in pressure and the increase 
in current combine to increases the field; consequently the 
voltage variations under these conditions are magnified, and 
both instruments are unsteady. 

When charging a battery, the field is stronger and more 
stahle, while it is, if anything, weakened by increase of 
current. The effect of the pulsations of speed on the 
E. M. F. is therefore much less than when feeding lamps. 
On the other hand, a large portion of the E.M.F. is 
balanced by the back k. M. F. of the battery, the portion 
which provides for the C x К voltage being, say, only one- 
sixth of the total. Hence a fluctuation of 1 per cent. in the 
total voltage becomes 6 per cent. of the effective voltage, 
and produces correspondingly great variations of Ше 
current, which account for the vibration of the ammeter 
needle. At the low load the gas engine governor would cut 
out more frequently than when the battery approached full 
charge, the voltage being then higher and the load corres- 
pondingly greater; this would partially account for the 
greater steadiness of the pointer towards the end of the 
charge. The internal resistance of the battery increases 
considerably during the charging process, so that with equal 
total fluctuations, the percentage variation of the efective 
voltage is greatly diminished. These considerations together, 
we think, fully account for the observed phenomena.— 
Eps. E. R.] : 


Testing Supply Networks. 


It may save some disappointment to central station 
engineers who are about to test their networks before the 
winter load comes on, if I point out a “nigger” in the test 
deacribed on page 278 of your issue of August 17th. If the 
test were made as described, and with the connections as in 
fig. 2, the result would be that р, = r, = Pp,’ = Р, = half 
the bus-bar voltage, and the equations for the fault- 
resistances of the mains would simply be in the indeter- 
minate form 0 А 

To obtain апу result at all, it would be necessary to insert 
a resistance in series with ammeter 4, at least of the same 
order of magnitude as the fault resistances which are to be 
determined ; but even then the equations given in the 
second column of page 278 are not correct. 

My letter is somewhat belated, because I have been 
enjoying a holiday far away from the conventione of Ohm, 
where (as you see) the Lancashire dialect has penetrated, 
but not the ELECTRICAL Review, in an island governed by 
its own laws, and in which those of Kirchoff are unknown. 


F. Charles Raphael. 
London, E.C., September 11th, 1906. 


BOWLING GREEN.—A correspondent asks advice as to the 
best way of lighting a bowling green with glow lamps; two 
rinks, total area 102 ft. x 78 ft.; lamps suspended from 
Steel poles. 


IMPROVING TELEPHONY. 


A SUGGESTIVE paper by Mr. W. Duddell was read at 
the Royal Institution (* How to Improve Telephony,” 
March 16th, 1906), and several points which the ordinary 
man is rather apt to overlook were brought prominently 
forward. The author states :— 


The sensation of sound, as is well known, is produced by the 
vibration backwards and forwards of the particles of the air about 
their position of rest, and the character of the sound depends on 
the quickness and the form of the vibrations. Thus, in the case of 
a musical note, the air particles vibrate in a perfectly regular 
manner, and the number of complete vibrations in a second, or the 
frequency, determines the pitch ; and the amplitude, or distance the 
air particle moves from its position of rest, determines the loudness 
of the note. In speech, however, the vibrations are very complex, 
and in order to form any clear mental idea of their character, it is 
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necessary to represent the movements as curves, which I will call 
sound patterns. "Various observers have made records of these 
patterns; among the earliest and best are those obtained by 
Fleeming Jenkin and Ewing (Edinburgh Phil. Trans), who 
magnified the impression obtained on the cylinder of a tin-foil 
phonograph. Figs. 1 to 6 are some typical sound patterns obtained 
by another method, to be explained later, which illustrate how 
very complex the movements of the air particles become in the case 
of speech. 

The problem in telephony is the accurate reproduction at a 
distance of these complex vibrations of the air; the more nearly 
the movements of the air at the receiving point correspond to those 
at the transmitting point, the better will be the quality of the tele- 
phony. If the movements at the recetving station are similar in 
pattern but of less amplitude than those at the transmitting station, 
then we have simply attenuation of the sound; if, however, the 
sound pattern at the receiving point is distorted, then loss in 
articulation takes place. It happens, very luckily, that the ear has 
a wonderful power of recognising a sound pattern even when сор- 
siderably distorted; if it were not for this latitude, as we may call 
it, in transmitting our sound pattern, telephony would not be 
practicable over anything like the distance already attained. 


HAN 


Fic. 1.—VowEr à in Ma. 


The two curves here reproduced, figs. 1 and 2, were 
obtained by means of a Duddell oscillograph. 

As regards the losses which occur in telephony, the paper 
proceeds :— 


The movements of the air are first converted into movements of 
a diapbragm, which movements are again mechanically transmitted 
to the carbon grains in the microphone, thus altering its electrical 
resistance. The varying resistance of the microphone causes the 
current through it and the connected transformer to vary, and so 
induces varying currents in the secondary of the transformer. This 
secondary is connected to the line, so that the currents are conveyed 
to the receiver at the distant place. The currents are here trans- 
formed into a varying magnetic field, which acts on a diaphragm 
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and causes it to vibrate and thus start the air around it in move- 
ment. In all this long train of transmissions and transformations 
the character of the original sound pattern must be preserved 
gufficiently well to enable the ear to recognise it in its final form. 
When we consider that at every one of these steps distortion and 
loss of energy must take place, it is not surprising that there are 
difficulties in the way of telephony. In fact, it is a matter for 
wonder that electric telephony is possible at all. 


It is indeed curious to think, as remarked by the author, 
that, although telephones are manufactured by the million, 
yet so little research has been done until quite recently with 
a view to improving the instruments. The receiver to-day 
is practically identical with that of Graham Bell, while 
carbon transmitters differ only in detail from the earliest 
types. However, thanks to the instruments now at hand, 
this will probably undergo a change ere long. Mr. Р. Е. 
Shaw has shown (Proceedings, Royal Society, LX XVI, p. 850- 
366) that a just comfortably loud impulsive sound cor- 
responds to a movement of the telephone diaphragm of only 


one twenty-thousandth of a millimetre, while an amplitude 


of one fiftieth of this amount is still audible ! 


It is also mentioned that an ordinary telephone receiver 
diaphragm has a natural period of about 500 cycles per 
second, or an octave above middle C ; so that certain notes 
are accentuated by resonance, when their period coincides 
with that of the diaphragm. This, of course, makes “ dis- 
tribution of music " rather difficult. 

Methods of testing telephone apparatus are discussed, and 
it is pointed out that an alternator giving a sinusoidal wave 
of 2,000 cycles per second would ‘be useful, so that results 
could be compared with theory. However,a strict] y sinusoidal 
wave is difficult to obtain at present. Other methods of 
obtaining a high frequency current are—The Humming 
Telephone (Mr. Е. Gill, Journal Elec. Engs., ХХХІ, p. 389, 
1902); The Musical Arc (Journal Elec. Епов., XXX. 
1901); Тһе Musical Vacuum Tube, by shunting a 
vacuum tube supplied with high tension direc! current in а 
similar way to the musical arc; and Mr. Campbell's vibrating 
bar (Proceedings Phys. Soc., XIX, p. 174, 1904). 

It is interesting to note that the system of ** loading ” the 
line, due to Mr. O. Heaviside, appears likely to be used for 
long distances (vide Mr. H. V. Hayes, Inst. Elec. Congress, 
St. Louis, 1904). 

Seemingly telephone engineers have at last the apparatus 
at hand to enable them to make & systematic experimental 
study of their somewhat complex business. The thermo- 
galvanometer enables the R.M.8. value of a train of waves 
to be compared with that of others, and with & view to 
studying the instantaneous values Mr. Duddell in the 
above paper states :— 

A more complete insight into the distortion produced by different 
parts of the apparatus and line can be obtained by gearing small 
mirrors to both the transmitter and receiver diaphragms, so that 
records can be obtained simultaneously of the movement of the 
transmitter diaphragm, the current flowing into the line or cable, 
the current flowing out of the line, and tbe movement of the 
receiver diaphragm. (With the above apparatus the effects pro- 
duced by resistance, capacity, and self-induction, both separately 
and in combination, and also distributed, in the form of an artificial 
cable, were demonstrated during the discourse. ] 

There still remains much work to be done in devising new 
methods of measurement, and in improving the present apparatus; 
nevertheless the existing methods and apparatus are already 
sufficiently perfect to enable a large number of investigations to be 
successfully undertaken. 

With regard to the large number of transformations 
referred to above, and the consequent sources of loss, it is 
worthy of notice that Mr. T. Cahill (Scientific American, March 
31st, 1906) has a system by which music is generated eler. 
frically at a central station, and distributed by means of 
wires to hotels, clubs, &c.  Direct-coupled alternators are 
used, and these are controled by an ordinary two-manual 
keyboard. Tone-mixing transformers are used, analogous in 
their effects to the mixing stop of an organ. Thus a prime 
alone produces a clear flute note; the clarionet, and other 
musical instruments, are imitated by introducing partials of 
different orders. The receivers are ordinary telephone 
receivers, so it would appear that certain notes will be 
accentuated as mentioned above. 

With regard to the meaning of the term “ inductance in 
telephony there is a paper by Mr. J. G. Coffin (Amer. Acad. 
Proceedings 41, pp. 789-803, May, 1906), in which he shows 
that the variable part of the expression for the inductance in 
certain cases agrees with that derived from a circular current 
sheet which replaces the coil under consideration. 

In addition to the troubles already referred to above, the 
telephone engineer will always suffer from those who speak, 
or articulate, indistinctly. The writer suggests that the 
oscillographic method of recording vowel sounds, &c., might 
be used in elementary schools to improve the speech of pupils, 
any peculiarities being rendered visible. How useful such 
an apparatus would be to the Scotland Yard authorities for 
the identification of criminals it is difficult to say, but it seems 
it might be tried, as each person will have his own peculiar 
* vowels," &c. 


Harpenden Electric Lighting. — With the object of 
securing protective clauses, ће U. D. C. has decided to oppose the 
application of the North Metropolitan Electrical Supply Co. for a 
prov. order for electric lighting. 


ч 
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ELECTRICAL STATISTICS OF JAPAN 
FOR 1905. 


JAPANESE enterprise has not yet reached the stage of providing by 
private effort a financial encyclopwdia of its electrical industries, 
such as Garcke's manual. The State, on the other hand, in its 
“Financial and Economic Annual,” does afford some interesting 
information on the subject. Although this State-supplied inform- 
ation is not all-embracing, it does afford a few figures worthy of 
presentation to English readers. 

Regarding Japan as a market in the first place, the following 
figures give particulars of imports, likely to interest our readers, 
during the past three years:— 


ELECTRIC Moros. 


1903. 1901. 1905. 

Germany £11,949 £22,240 £16,677 
Great Britain 18,493 22,849 42,364 
United States 52,358 81,223 185,975 
Other Countries £s R65 308 526 
Total ... £83,665 £126,620 £245,542 

STEAM BOILERS AND ENGINES (other than Locomotives). 
1903. 1904. 1905. 

France £1,946 £856 £2,170 
Germany  .. 5 5,053 1,671 5,596 
Great Britain 53,527 125,264 164,385 
United States 37,555 42,981 89,422 
Other Countries ae 906 319 1,730 
Total .. £98,987 £171,091 £263,303 

CARS OR CARRIAGES, ELECTRIC. 

1903. 1904. 1905. 

Great. Britain З £4,237 £11,137 £25,022 
United States ie 3,706 78,370 27,613 
Other Countries - 5,535 1,070 425 
Total .. £13,478 £90,577 £53,060 


SUBMARINE TELEGRAPHIC CABLES, AND UNDERGROUND TELEGRAPHIC 
LrNES OR CABLES. 


1903. 1904. 1905. 
France e vd — £1,035 £2,433 
Germany ; £1,889 3,062 4,216 
Great Britain 21,848 99,599 250,241 
Other Countries элн 9,480 — 28 
Total .. £33,217 £103,696 £256,918 


The British hold on tbese imports is certainly satisfactory. 


As regards electric tramways, there arc 18 undertakings in 
existence, having an authorised capital of £3,798,700, and a paid up 
capital of £2,620,342. The mileage open to traffic amounts in 
length to 131:1 miles, the equivalent track mileage being 215˙14 
miles. Under construction there is a length of 218°38 miles of 
track, of which the length open for traffic will be 82:33 miles. The 
rolling stock consists of 1,169 cars. These carried 124,457,612 
passengers, the gross earnings being £415,320, and the net earnings 
£182,506. The amounts distributed in dividends by the dividend- 
paying concerns averaged 5°74 per cent., as against 4°98 per cent. in 
1904, and 4°36 per cent. in 1903. These figures represent a great 
falling off from dividends averaging over 20 per cent. in 1896-7-8 
on a few undertakiags in the chief towns. Even in 1905 there are 
wide differences in the dividends declared among the dividend- 
paying concerns, these ranging from 3:00 to 15:00 per cent. | 

For the purposes of telegraphic communication the line mileage 
is 18,915, and the length of wires 88,809 miles. The number of 
messages sent was 21,222,041. The length of telephone lines 
installed is 3,264, aud the actual length of wire 45,386 miles. The 
approximate number of messages sent was 148,464,559. All these 
telephones are under State control, telephone services being installed 
in 29 cities and towns. Ав far back as 1900 the cities of Tokyo and 
Osaka, which are about 350 miles apart, were connected by 
telephone. 

A very interesting table is that giving the motive power used in 
various factories. Some 2,221 factories are steam driven, and in 
these the aggregate horse-power of 3,582 engines is 93,684. Water- 
power is used in 849 factories, the aggregate horse-power obtained 
from 650 water-wheels and 418 turbines being 5,801. Petroleum is 
used in 222 factories, 280 engines aggregating 1,212 horse-power 
being employed. The factories and undertakings in which the 
motive-power is electrical number 117, and the horse-power of the 
170 motors used is 3,533. Factories and works in which the motive- 
power is electricity or steam are 87 in number, there being 615 
engines, the horse-power of which is 43,374. It is impossible to 
comment on these figures яв the conditions of classification are not 
defined. 

Electric lighting, of which only the figures for 1904 are given, is 
undertaken by 71 companies. The authorised capital of these is 
£2,029,075, and the paid up capital is £1,538,057. The number of 
houses fitted with electric light is put at 80,548, the lamp connec- 
tions beiug stated to be equal to 407,038 watts. This is surely an 
error as it would only provide an average of 16 30-watt lamps per 
house. The number of street lights is returned as 11,015, but no 
distinction is made between arc and incandescent lamps. 


Lastly, we would note that the electrical industries employ a 
total of 720 male and 36 female operatives, of whom three males 
and one female are under 14 years of age. The average daily earn- 
ings of the male workers over 14 years of age is about 9'6d., as 
against 13°7d. for the workers in ship-yards and machine shops. 


EDISON IRON-NICKEL STORAGE BATTERY 


A DESCRIPTION is given in the Western Electrician, of July 14th, of 
a new form of iron-nickel storage battery, for which a patent has 
been granted to Mr. T. A. Edison. 

The invention relates to improvements in storage batteries of the 
type wherein the active materials containing, respectively, nickel 
and iron, are maintained under pressure in small pockets or 
receptacles made of perforated sheet metal and held in position in 
guitable grids. 

In practice Mr. Edison found that, bulk for bulk, finely divided 
iron obtained by reducing ferric oxide is much more active 
electrolytically than the nickel-hydroxide that he has so far been 
able to obtain commercially. Consequently to present the best com- 
bination for practical use the bulk of iron used need only be half 
that of the nickel. 

If the attempt is made to employ pockets of nickel of twice the 
capacity of the iron pockets, the surface in contact with the metal 
walls is not large enough to provide for the proper discharge rate. 
Furthermore, such an arrangement would be undesirable commer- 
cially, for the reason that it would necessitate the employment of 
widely different machines for manufacturing and assembling the 
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HonizoNTAL SECTION OF New EDISON CELL. 


nickel and iron grids and alao because the great bulk of nickel used 
would necessitate pockets of prohibitively thick metal in order to 
accommodate the swelling, and, finally, because with a thick mass 
of nickel the proper circulation of the electrolyte could not be 
secured. 

By making the pockets forthe nickel of substantially the same 
size as those for the iron, and by using twice аз many nickel grids 
as iron grids, a practically useful combination is secured. Further- 
more, the space between the adjacent nickel pockets provides 
opportunity for any swelling to take place. 

The accompanying illustration is a cross-sectional view through 
one of the improved storage batteries embodying the invention and 
showing the preferred form of separators. 

In the figure (1,1) represent nickel pockets, and (2,2) iron 
pockets, the former being arranged in pairs, as shown. The several 
pockets contain the active material in pulverised form and are 
secured in position within suitable grids (3) in the usual way. 
Insulating separators are employed between the iron pockets and 
the adjacent nickel pockets to prevent the pockets from contact 
due to the swelling of the active materials; but, preferably, 
separators are not employed between the adjacent nickel 
pockets, which may swell, so as actually to touch, without 
objection. By dispensing with separators between the nickel 
pockets space enough is obtained in which the entire ex- 
pansion may take place. The separators preferably used are 
diamond-shaped in cross section. These separators are made of 
hard rubber, preferably by cutting a sheet into sections. The 
separators are so proportioned that each engages the rounded 
corners of four of the pockets, while at the same time the adjacent 
grids are spaced a distance determined by the length of one of the 
diagonals of each separator. With this arrangement the adjacent 
pockets will be always effectively separated. 


pots 
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The several electrodes are ‘assembled in any suitable can or 
receptacle (5), lined with a sheet of ebonite (6) or other insulating 
material and are spaced at their ends by slotted separating bars 
(7) in the usual way. 


NEW ELECTRICAL DEVICES, FITTINGS, 
| AND PLANT. 


New Device for Power Circuits. 


Messrs. Dorman & SMITH are introducing a very substantial 
form of interlocked double-pole switch and plug connector adapted 
for power circuits. The switch is of their well-known “ C" type on 
high insulation porcelain base, with porcelain separator, and the 
plug, as will be seen from the illustration, is of a somewbat novel 


, form, very easy to connect upto the flexible. To make this apparatus 


specially applicable for colliery work (gate end switches) the plug 
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INTBRLOCKED D. P. SwirCcH AND PLUG CONNECTOR 
Fon POWER CIRCUITS. 


with its external locking gear, and if desired the glands for entry 
of main leads, are all arranged at the lower end of the box or 
otherwise under shelter so as not to be damaged by falls from the 
roof of the mine. The locking gear, which is designed to stand 
rough usage, fulfills all requirements. The plug cannot be inserted 
or withdrawn, or the box opened unless the switch is “ off,” and the 
switch cannot be operated when tbe box is open. 


Hopkinson-Ferranti Stop Valve. 


This is a speciality introduced by Messrs. J. Hopkinson 
AND Co., Ітр., of Huddersfield, for enabling valves to be used 
having operative working parts of half the ordinary diameter, 
and so constructed that they will pass an amount of steam 
equal to the full carrying capacity of the pipe without appre- 
ciable drop in pressure. This is accomplished by forming the 
working parts of the valve in the throat of a “converging 
diverging” nozzle, and by a special construction of parts to 
give a smooth passage for the fluid when the valve is full open. 
The effect of this construction is to convert a small portion of 
pressure energy of the steam as it travels through the converging 
nozzle a into kinetic energy, the steam increasing in velocity and 
dropping in temperature and pressure. At the high velocity thus 
acquired it passes through the controlling part or valve proper. 
It now enters a diverging nozzle at high velocity, and its passage 
converts its kinetic energy into increased pressure and temperature 
until, at leaving the nozzle at o, it has returned to the same con- 
ditions of pressure, temperature and velocity with which it entered 
the converging cone A at the inlet side of the valve. Many advan- 
tages are claimed for this type of construction. The possible 
leakage is halved, because the perimoter of the valve disk and seat 
is one half that of an ordinary valve. The reduction in the size 
of these parte also reduces the warping with high temperature 


— ас 


superheated steam, still further: reducinglleakage. There is only 
one-eighth part the work to do, in opening and closing the valve. 
The graded opening prevents any sudden rush, по by-passen are 


HoOPKINSON’FERBANTI STOP- VALVE. 


required; all expansion and contraction are amply provided for. 
The disks, which, like the seats, are of Hopkinson’s “ Platnam " 
metal, are free to rotate on their axes, thus cleaning the faces. 


LEGAL. 


FIRTH & Son v. CARDIFF CORPORATION. 


THIS was an arbitration which it will be remembered took placc 
before the long vacation before Mr. W. Н. Patchell, M. I. E. E., 
M.I.M.E., M.I.C.E., and some references to the matter appeared in 
the EnkcrBICAL Review at that time. Mr. Maurice Drucquer, 
M.A., LL.B., instructed by Mr. R. Tweedy Smith, solicitor for the 
Electrical Contractors’ Association (Incorporated), appeared for the 
plaintiffs; and Mr. Sankey, instructed by the town clerk of Cardiff, 
appeared for the defendants. The arbitration extended over some 
five days, and was held in the High Court of Justice. The following 
account of the proceedings has been received by us. The plaintiffs 
had entered into a contract with the Cardiff Corporation to carry 
out certain work in wiring the Whitchurch Asylum, Cardiff, for the 
sum of £6,421. Before the contractors received a penny on account, 
they ceased work, and the Cardiff Corporation terminated the con- 
tract, and counterclaimed for the sum of £3,600. The contractors 
alleged that the engineer to the Cardiff Corporation, Mr. Ellis, had 
improperly withheld certificates, and made requisitions for work 
which was not set forth in the original specification. The con- 
tractors had completed work for nearly £1,500, but did not receive 
payments on account, although from time to time applications had 
been made for certificates, and information given to the engineer 
as to the amount expended for labour and material. Technical 
evidence was given as to the work which Mr. Ellis, the engineer to 
the Corporation, had ordered the contractors to carry out, which, it 
was contended, was not included in the original specification. 

The counterclaim was in respect of expense to which the Cardiff 
Corporation had been put in having to make other arrangements 
for the boarding out of patients, at a cost of 58. 3d. per head per 
week. The amount of the counterclaim was £3,600, and the 
number of patients boarded out was 600. 

We are informed that the Arbitrator has now made his award, 
and he finds that— 

1. A certificate was withheld within the meaning of Clause 26 
of the contract which gave the contractors the right to suspend 
the works and deprived the Corporation of the right to determine 
the contract. | 

9. That the notice of November 29th, 1905, given by che Cor- 
poration terminating the contract was unreasonably and vexa- 
tiously given within the meaning of Clause 26 of the contract. 

3. That the contractors did not fail for 14 days after the notice 
of November 29th, 1905, to proceed with the work so as to give the 
Corporation the right to determine the contract. 

The Arbitrator found for the plaintiffs for materials delivered 
the sum of £979 16s. 2d.; for labour done, £287 168. 7d.; reason- 
able profit, £154; making a total of £1,421 12s. 9d. He gave 
nothing to the Cardiff Corporation ой their counterclaim, but 
ordered them to pay the whole of the costs. 


Tantalum Ores.— Deposits of ore containing tantalum 
have been discovered at Henryton, near Baltimore, U.S.A. The 
ore is found in crystalline form embedded in felspar, and yields on 
analysis 38°19 per cent. of oxide of tantalum, and 1321 per cent. 
of oxide of niobiam. Tantalum ores have also been found at 
Glastonbury and at Tinton, the latter containing 44 per cent. of 
oxide of tantalum and 30:5 per cent. of ‘oxide of niobium.— Rerue 
Industrielle, 
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THEY ENGINEERING AND MACHINERY 
EXHIBITION AT OLYMPIA. 


THIS exhibition was declared open on Saturday last by 
Sir Alexander Binnie, and an inaugural luncheon followed, 
at which Sir W. H. White, K.C.B., the president, occupied 
the chair. The toast “Success to the Engineering and 
Machinery Exhibition " was proposed by Sir Alex. Binnie, 
who had a good deal to say concerning the engineering 
progress of the last half century or so. Sir W. H. White, in 
responding, said that the exhibition was supported by all the 
leading engineering societies of this country, and its exhibits 
were representative of the high standard of modern engi- 
neering. Mechanical training, which was well exemplified 
by the exhibition, was the foundation of all the other branches 
of the engineering profession. 

The show is international in character, foreign firms being 
well represented among the 150 exhibitors. 

A special effort has been made to gain the interest of the 
engineering students who are so numerous in these days. 
One feature that may be mentioned in this connection is the 
series of lectures that have been arranged as follows :— 


Thursday, September 27th, at 8 p.m.—“ Sewage Disposal.” 
Bailey Denton, Esq. 

Saturday, September 29th, at 7 p.m.—“ Development of the 
Steam Turbine.” The Hon. C. A. Parsons, M. A., C.B., and 
R. J. Walker, Esq. 

Saturday, September 29th, at 8 p.m.—‘ Sanitary Science as 
Applied to Marine Engineering." А. E. Battle, Esq. (Mem- 
ber of Royal Sanitary Institute). 

Monday, October Ist, at 8 p.m.—'' Master Strokes of the Great 
Engineers" J. C. W. Haldane, Esq. 

Tuesday, October 2nd, at 8 p.m.— Popular Lecture. Japan and 
the Far East.“ George A. Goodwin, Esq., M. Inst. C. E., 
A. M. Inst. E. E., Whit. Sch., Past President of Society of 
Engineers. 

Thursday, October 4tb, at 8 p.m.—“ Gas Engines.“ H. A. 
Humphrey, Esq., F.C. G. I., M. I. C E., M. I. Mech. E., M. I. E. E. 

Tuesday, October 9tb, at 8 p.m.—'' The Connecting and Discon- 
necting of the Power from the Work.” Dr. H. S. Hele- 
Shaw, F. R. S., M. I. C. E., M. I. M. E. 

Thursday, October 11th, at 8 p.m.— Gas Engines.“ (Second 


Lecture.) Н. A. Humpbrey, Esq, F. C. G. I., M. I. C. E., 
M. I. Mech. E., M. I. E. E. 


Monday, October 15th, at 8 p.m.— Steam Pipes and their 
Explosions.” C. E. Stromeyer, Esq. 


Compared with the Exhibition which so excellently ful- 
filled its purpose in the autumn of last year, the present show 
can hardly hope to compete in popularity. It is, however, of 
considerable interest to the general engineer, and although 
we should hesitate to employ effusive terms in regard to it, 
we believe there are many items included which will repay a 
visit by the engineer. | 

The most striking feature of the Exhibition is un- 
doubtedly the display of machine tools, in connection with 
which the stands of Sir W. G. Armstrong, Whitworth and 
Co., Schuchardt & Schutte, Ludw. Loewe & Co., Selig, Son- 


nenthal & Co., Joshua Heap & Co., C. W. Burton, Griffiths - 


and Co., Buck & Hickman, Ltd., Charles Churchill & Co., 
and John Stirk & Sons are prominent with English, 
American and Continental productions. The last-named 
firm is noticeable as the only one showing electrically-driven 
tools in which the motor is actually incorporated with the 
tool, although, of course, motor-driving, in some form or 
other, is generally favoured. 

Of steam engine building firms W. H. Allen, Son & Co., 
Willans & Robinson, with an exhibit of steel; the Thames 
Tronworks, Shipbuilding and Engineering Co., whose gene- 
rating plant supplies electrical energy for driving the 
exhibits; and Easton and Bessemer, Ltd., are among those 
present. 

The Stirling Boiler Co. and the Davies Patent Boiler, 
Ltd., represent the water-tube boiler industry, the latter firm’s 
boiler supplying steam to the Exhibition. Green's econo- 
misers and McPhail & Simpson’s superheaters are also well- 
known objects of engincering interest. 

Other features of the show, which will attract attention, 
are suction gas producers and engines, pumping and venti- 
lating machinery, roller bearings, steam fittings, scientific 
and drawing instruments, time recorders and checkers, &c. 

An exhibit well worth close inspection is the Hele-Shaw 
clatch, which has already been adapted to the motor-car and 
for coupling motors up for electrical driving in factories ; 


one or two steam wagons are also on view, including a 
5-ton steam wagon with a portable electric plant, by 
Savage Bros., Ltd. 

Electrical exhibitors are not by any means easy to find, 
but attention may be drawn to the stands of J. Richmond 
and Co., Simmonds Bros., the Simplex Steel Conduit Co. 
and F. A. Glover & Co., while it is of interest to note that 
the Chamberlain & Hookham meter (supplied by Venner 
and Co.) has been largely adopted on the various stands on 
which some of the best, lighting effects are due to the use of 
Linolite. 

We had almost forgotten to mention the very fine display 
of technical literature shown by the various engineering 
journals, among which will be noted the ELECTRICAL 
REVIEW. ; 

The above outline gives some idea of the engineering 
contents of the exhibition, which has an appropriate centre 
piece in Keith's patent electric motor and air circulator, an 


apparatus, Ше useful and ornamental effects of which will, 


no doubt, be much appreciated by the jaded Olympian. 
W. H. Balley & Co., Ltd. 


This firm, who are manufacturers of all kinds of machines and 
fittings for moving and controlling liquids, exhibit a large variety 
of their well-known specialities. 

Among the more interesting items is the Koster patent air com- 
ressor, which represents & marked improvement on the ordinary 
orm of machine. It has a mechanically operated piston valve for 

admitting the air to the cylinder and only one outlet valve, the 
action of which is controlled by the piston valve. 'These com- 
pressors are exceedingly efficient, and can be run at high speeds, 
making them particularly suitable for driving by electro-motor; 
and two of these machines are so driven on the stand. 


Another of the firm's specialities on view is the Davideon " 
patent direct acting steam pump, which has a remarkable range’ 


of speed varying from 1 or 2 strokes to 200 or 300 strokes per 
minute. 

Among the other pumps on view, the ''Aqua-thruster," or 
Bailey's pulsating pump, is a very popular type of apparatus. 

Many interesting types of valve are also exhibited, among which 
may be mentioned the Foster" patent reducing valve, which is 
claimed to be the only spring controlled valve which will open 
from any degree to full bore, according to the demand made on it. 

The “ Bailey " patent “ key-ring" renewable valve seat, which, 
when fitted in stop valves for high pressure superheated steam, 
allows for differences of expansion between the seat and body, aud 
prevents steam leakage, is also on view. 

The principle of the “key-ring” is the adoption of a flexible 
metallic connection between the seat and the body, similar in 
construction to the well-known Ramsbotton piston ring. A seat 
of the ordinary type is screwed into a spring ring, which is sprung 
into a groove in the valve body; the seat can be removed and 
replaced at any time. 

The firm also exhibit an Express” high speed boiler- feed 
pump, which will force water against a pressure of 200 lb. per 
sq. in., and deliver 8,400 gals. per hour, when running at the high 
speed of 250 B. P. v. This speed enables the pump to be driven very 
conveniently directly-coupled to the electro-motor or through one 
train of gear only. It is of the double-acting ram type, with one 
externally packed stuffing box, with the plunger passing through 
a sleeve. 

This pump is fitted with the valves designed by Prof. Gutermuth. 


A valve is made out of one piece of sheet metal, weighing only a 


few ounces, and it is claimed for it that there is a full-way passage 
for the moving of the water, and no loss by friction through con- 
traction, deflections or throttling. There is no practical speed at 
which the Gutermuth valves will fail to act with promptitude and 
certainty, and without wear and tear. 


Holden & Brooke, Ltd. 


This firm has achieved a household reputation, so to speak, in 
connection with the injector business, and the many patterns of this 
apparatus on view are quite representative of their efforts in this 
direction. 

Among the principal types shown may be mentioned the single 
movement injectors, so well known for their simplicity, the exhaust 
steam type of injector which economically combines the functions 
of & feed pump and feed-water heater, and varieties of loco- 
motive injectors. 

Various other specialities include vacuum  ejectors, water 
heaters, the ‘‘Expulsor” pulsating steam pump, an automatic 
vacuum discharge for clearing water, oil, &c, from separators 
and pipes under a vacuum, the action of which is clearly demon- 
strated by a working model fitted with a glass casing ; the well- 
known ''Sirius" and other steam traps suitable for pressures up to 
300 lb. per sq. in., and Lernert's patent water meter, which is 
claimed to accurately measure by weight, and automatically record 
the quantity of water or other liquid passing, also figure on the 
stand. 


Jessop & Appleby Bros. (London and Leicester), Ltd. 


Messrs. Jessop & Appleby are numbered among our well-known 
crane builders, both for steam and electrical working ; their exhibit 
at Olympia takes the form of a 5-ton portable steam crane of the 
type much favoured by contractors, and well known for its bandy 
qualities. 
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John Stirk & Sons. 


As indicated in our opening remarks, this is the only firm 
exhibiting the self-contained type of electrically driven tool, and 
the two examples on view, viz., a 6-in. slotting machine and an 8-in. 
high-speed lathe, are shown on Stand No. 16. 

Of all classes of machine tools, none is better adapted for direct 
electric driving than the slotting machine. The machine illustrated 
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Fic. l.—SELF-coNTAINED ELECTRICAL SLOTTER. 


in fig. 1 is a standard 6-in. stroke slotter 
fitted with the firm's patent electric drive. 
The motor, of which the carcase forms part 
of the machine frame, is shunt-wound and 
gives 14 н.р. at any speed between 500 and 
1,500 в.р.м. А chain transmits the power 
to the pinion shaft, and a farther reduction 
is accomplished by the usual gearing at the 
back of the machine. A total purchase of 
about 18 to 1 is provided, and this gives a 
suitable number of strokes per minute. Ав 
with a 6-in. machine, it is not to be sup- 
posed that a shorter stroke than 2 in. would 
ever be used, the range of speed provided 
in the motor is all that is required. The 
speed regulator is so marked that the 
operator can see at a glance what is the 
correct position of the controller arm for 
the work thé machine is engaged upon, and 
the electrical equipment is of the highest 


grade. 

The lathe which we illustrate in fig. 2 
has its motor, a 74-н.р. shunt-wound 
machine, combined with the box end, under 
the headstock ; this constraction gives ex- 


ceptional rigidity and accomplishes a great Fic. 2.—SBLF-CONTAINED ELECTRICALLY-DRIVEN LATAE. 


saving in floor space. The motor speeds 
can be varied between 400 and 1, 200 
B.P.M., and power is transmitted by chain drive to the spindle. 
The head stock gearing is of solid construction, and the four 
gear changes, giving respectively, 50, 75, 100 and 150 ft. per 
minute cutting speed, are operated by one handle. 
The machine will deal with any diameter between 2} in. and 
64 in., and the feed box provides for 4 in., д in., or ү; in. traverse. 
The firm also specialises in a 30-in. boring and turning mill with 
a patent self-contained motor drive, the motor being arranged in 
much the same way as in the slotting machine. Bearing in mind 
the adaptability of this class of tool, and the possibility which it 
gives of running at the correct cutting speed, and so getting the 
utmost possible output from the machine, we feel sure that Mesers. 
Stirk’s exhibit will be viewed with special interest. 


The Temperley Transporter Co. 


The Temperley Co., as at previous exhibitions, are represented 
by а series of working models of the distinctive types of their well- 
known transporter, whish at the present time plays such an 
important part inthe efficient han of coal and other material 
at power stations, gas works, factories, wharves, &c. 


The models include one of the Temperley patent grab trans- 
porter installed at the Bournemouth Gas and Water Co.'s works 
at Poole, Dorset, for discharging from the steamer or railway 
direct into the store ; a travelling tower transporter, working with 
patent automatic dumping skips for discharging from a vessel; a 
portable transporter rigged on to & vessel's derrick and worked 
from the ship’s own winch; also full-sized models of the company's 
patent traveller and grab. 


Crosler, Stephens & Co. 


Mesers. Crosier, Stephens & Co. are displaying a number of 
items of interest to engineers. These include sample ingots, 
sheets, rods and tubes of aluminium and its alloys, together with 
various joints for aluminium electrical conductors; the Cromil” 
cupro silicon, which has proved a valuable agent in clarifying, 
refining, hardening and strengthening copper, gun-metal and brass 
castings, and Ње “Cromil” Acheson graphite paint, which has a 
special field of usefulness for protecting exposed steel and iron- 
work generally, such as occurs largely in connection with electric 
tramway, power station and general engineering work. 

The firm are large suppliers of the Acheson graphite, which 
finds favour for paint making and lubricating, also as a filler for 


. dry batteries, to which reference is made in our “ Notes" columne. 


A variety of small tools, including Kramos electric drills, 
“Cromil” spraying machines, &c., are also on view. 


Mica Boiler Covering Co., Ltd. 


This firm, who are, we believe, the only exhibitors of heat non- 
conducting coverings, show samples of their materials suitable for 
steam pipe and boiler work. These coverings are composed of 
mica flakes baked to a white heat in moulds of the required shape ; 
the resulting covering is non-inflammable, non-corrosive, and abso- 
lutely insoluble in steam and water. Being applied in sections, it 
is removable for purposes of inspection and repair, and if com- 
parative efficiency tests are of any value, those published by the 
company cannot fail to favourably impress the power ttation 


engineer. 
The Stirling Boiler Co., Ltd. 


This company’s well-known type of boiler is demonstrated to the 
visitor by means of sectional and working models. 

A feature of the company’s manufactures, which, unfortunately, 
does not figure, either model or life size, on the stand, is the 
Stirling independently-fired superheater. 

There is reason to believe that the iadependently-fired superheater 
is receiving considerable attention from the station engineer at the 
present time; and it is interesting to note that the company is 
building apparatus of this kind for the Shoreditch electrical depart- 
ment, and for the London Electric Supply Corporation, in each case 
capable of dealing with 80,000 Ib. of steam per hour. 

The Stirling superheater consists of t vo upper drums and one lower 
drum connected together by banks of tubes; the steam entera the 
rear top drum, passes down the back bank of tubes to the lower 
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drum, and thence up the connecting bank of tubes to the front 
steam drum and outlet. In front of the superheater proper, how- 
ever, is arranged a part Stirling boiler, consisting of an upper or 
steam drum connected to a mud drum by а bank of tubes. Circula- 
tion of this boiler portion is obtained by down-comers placed at the 
ends either in or outside of the brickwork in which the superheater 
is set. This boiler portion acts as a water seal on the superheater 
proper, and so serves to prevent an unduly high temperature 
obtaining which might injure the superheater should the supply 
of steam passing through the latter be suddenly reduced. 
The steam, which is generated in the boiler portion, is passed into 
the saturated steam side of the superheater, and so goes to add to 
the evaporative capacity of the plant. 


(To be continued.) 


Sutton-in-Ashfield Lighting.—The B.of T. has deferred 
consideration of the question of revoking the E.L. order for 
another year. 

Е 
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THE DEVELOPMENTS OF WATER-POWER 
IN THE PROVINCE OF LIGURE, ITALY. 


— 


AMONG the societies which are springing up in all parts of 
Northern Italy, having for their object the development and 
application of water-power to factories, lighting, railways, 
&c., in the form of electrical energy, there now stands 
out quite prominently the Societa Idroelettrica Ligure, 
which is fortunate in having for its founder an able 
and resourceful engineer, in the person of Prof. Zunini, 
of the University of Milan, and for its supporters several 
Italian financiers of note. It commands respect and 
interest also from the ingenuity of the method of 
cheapening the hydraulic engineering connected with the 
schemes. 

At the Milan Exhibition this socicty has an exhibit of 
very great interest. A huge model in relief shows the whole 
of the district from the French border eastwards over the 
whole water-shed of the Po River, while a large collection of 
hydraulic diagrams and statistics on rainfall and the flow of 
rivers is exhibited. 

In addition, preliminary calculations of the cost of the 
various schemes devised by this society, some of which are 
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very sudden and quick from the mountain peaks to the sea 
evel. 

Hydro-electric power plants built on the northern slope 
lave to cover a large stretch of country before any appreci- 
able difference in altitude is obtained, while if the lakes and 
streams be dammed up on the northern side and then 
diverted, or even, as ів to be done in some cases, tunnelled 
through to the southern side, far more conveniently arranged 
and less expensive plants may be built. 

It was the intention of the Societa Idroelettrica Ligure to 
use this system for all of its power schemes, viz, the 
Bormida, the Orba inferior and the Orba superior, the Aveto 
and the Enza or Isola plante. 

In the case of the last-mentioned plant, however, the 
various villages and cities on the Enza River, which drains 


‘the watershed which the society wished to use, refused the 


necessary permission to divert the flow of this water to 
the southern side of the Appenines. 

The capacities of the various plants are as follows :—Bor- 
mida, 7,000 H.P., situated 53 km. west of Genoa ; Orba inferior, 
6,000 H.P., having а power station at Molare, 46 km. from 
Genoa, to the north west ; Orba superior, 16,000 H.P., 15 km. 
to the west of Genoa ; Aveto, 54,000 H.P., having а power 
station at Cicigna, 35 km. east of Genoa; Enza or Isola 
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already in course of construction, are exhibited on the walls 
of the building. . | | | 

In this connection, it should be noted that in Italy coal 
I8 very expensive, ranging from 35 fr. to 45 fr. per ton, and 
that finding herself almost entirely dependent on water for 
economical power production, Italy has recently devoted 
much attention to the cheapening of that most expensive 
item, the hydraulic engineering. | 

Referring to the accompanying map, which shows the Bay 
of Genoa and indicates the Appenine mountains, we should 
note that the ridge of the mountains marks the divide 
between the Adriatic Sea and the Tirreno Sea water-sheds. 
It is obvious that almost all of the water-shed formed by 
these mountains drains to. the northward, falling slowly 
down the long and gentle slope to the valley of the River 
Po. On the south of these mountains, however, the fall is 


plant, 26,000 H.P., situated 45 km. to the north of Spezia, 
on the Mediterranean coast (see map). 

This large undertaking is exciting much attention in 
Northern Italy, and the following details of one or two of the 
plants will be of great interest, if only for their ingenuity, 
when considered as hydraulie developments. 

Reference to the map shows the Aveto River flowing into 
the Po and having its source near Cabanne, where a lake 
will be formed with a capacity of 54,000,800 cb. metres, 
by erecting a dam 44 m. high at the north-eastern end. A 
compensation reservoir i8 being built to catch the flood water 


and to provide for a continuous flow down the old water course 


of the Aveto of 2,500 litres per minute, this being double 
the present observed minimum. The capacity of this reser- 


. voir will be 10,000,000 cb. metres. From the main reser- 


voir at Cabanne a water course 9 km. long is being con- 
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structed, one half of which will be in canal and the other 
half in tunnel. From this channel a continuous flow of 
24 cb. metres per second as a minimum quantity may be 
drawn, with a peak load allowance of 7 cb. metres per second. 
The various water flows considered throughout the whole 
scheme have been checked by examination of meteorological 
observations extending over the last 70 years, and by more 
close personal study on behalf of the Society's hydraulic staff 
since 1908. 

The head of water dealt with is so great that it has been 
divided between three stations, the first two to be used by the 
Society, and the power from the third station to be given to 
the railway administration of Italy, in accordance with 
Italian law, if claimed by it within two years of the 
granting of the rights. 

The first generating station has a water-head of 350 metres, 
and will have 8 units of 3,500 н.р. each installed. The 
second generating station will have a head of 190 metres, and 
a final output of 17,500 н.р. divided between five generating 
units. The third station, the development of which is left 
to the railway administration, will have a head of 170 metres 
and a total output of 12,000 H. p. | 

It is estimated that the total amount of energy drawn from 
the first and second stations will be 60,000,000 Kw.-hours 
per annum, and from the third station 20,000,000 Kw.- 
hours per annum. The cost of the first and second stations 
is estimated at 16,000,000 fr., and it is estimated that energy 
may be produced for 2) centesimi per Kw.-hour, and, it is 
hoped, may be sold to the average customer for 5 centesimi 
(== ‘5d.) per Kw.-hour. The division of cost is as follows:— 


DivisioN OF Совт. 


Purchase of land ids T ds .. 2,000,000 fr. 
Rebuilding of roads, schools, churches and 
houses Bes see Boz .. 1,000,000 fr. 
Compensating reservoir and accessories ... 1,500,000 fr. 
Power reservoir and watercourse, including 
tunnels, sluices, gates, penstocks, &c. ... 4,000,000 fr. 
Pipe lines jui T xum i ... 1,500,000 fr. 
Masonry for power houses 800, 000 fr. 
Hydraulic machinery... et га T 500,000 fr. 
Electric machinery, including switchboards, 
generators, and step-up transformers ... 1,500,000 fr. 
Transmission line E ТА . . 1,700,000 fr. 
Step-down transformers and secondary 
distribution ^ ves .. 1,500,000 fr. 
Giving a grand total of ... 16,000,000 fr. 


The transmission lines will employ a voltage of 33,000, 
and will be approximately 30 km. long, supplying power 
chiefly to the city of Genoa. 

The Enza or Isola Plant.—This plant has a capital of 
2,500,000 fr. now to be raised to 4,000,000 fr., and the 
hydraulic and civil engineering has already begun. It takes 
water from the Enza River (see map), where a reservoir of 
4,000,000 cb. metres is being built. 

An “earth” dam 20 metres high will form the barrier 
thrown across the river, which in itself is a daring piece of 
civil engineering, and one which, if successful, will lead to 
great cheapening of future hydraulic work. 

The water from this reservoir is taken by a watercourse 
5 km. long to the Rimagna, or first station, producing a 
fall of 200 m. with `4 cb. metre per second, realising 1,600 H. p. 

The tail race at this point enters the water-course of the 
Cedra River, which brings a continuous flow of 5 cb. metre 
per second, and it has already been led to this point by a 
canal 5 km. long. From this point the combined flow of 
"9 cb. metre per second is carried by another canal 5 km. 
long to а head reservoir, with a capacity of 35,000 cb. 
metres, and from here a pipe line 350 metres high descends 
to the second station, or Isola plant, where Pelton wheels 
and alternators are used for the development of 11,000 H.P. 
The average speed of water in the pipes will be 7 ft. per 
second. The generators at these stations are being built 
for 5,000 volte, which will be stepped up to 33,000 volts by 
transformers supplied by the Gadda Co., of Milan. The 
power is conveyed by a 50-km. line to the town of Spezia 
and neighbourhood on the south, and also on the north by a 
line 60 km. long, to the city of Parma and neighbourhood ; 
the total length of line will be 200 km., and the frequency 
42 cycles per second. 

The other power systems which are being undertaken by 
this society are very similar in plan, and details are, perhaps, 
unnecessary. | _ 


D 
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Association in the year 1903-4. 


- harassing legislation or regulations. 


In the Aveto scheme alone it will be noticed that 
1,000,000 fr. are allowed for the rebuilding of roads, schools, 
churches, &c., since this scheme involves the entire sub- 
mersion of two villages, and the changes in the face of the 
country dealt with by these schemes are so great that it is 
stated that one of the most serious items of expense up to 
the present has been in the department superintending the 
purchase of land and the obtaining of the necessary 
powers. 

There remains, however, from even a slight study of the 


plans undertaken by the Societa per le Forze ldrauliche 


della Liguria an impression of great respect for the ability 
and daring of the Italian engineer and his financial 
supporters. 


MUNICIPAL TRAMWAYS ASSOCIATION. 


THE fifth annual conference of this Association was opened 
at Leeds on Wednesday. After the members had been 
welcomed by the Lord Mayor, the president (Mr. J. B. 
Hamilton, general manager of the City Tramways), delivered 
his address, which we abstract below. Thanks were accorded 
for this address on the motion of Bailic Mcl'arlane, of 
Glasgow. The first paper read was that of Councillor 
Smithson on “ Municipal Operation of Tramways,” and it 
was followed by a discussion, in which Councillor Flint of 
Leicester, Alderman Hey of Halifax, Councillor Booth of 
Reading, Bailie McFarlane, Sir Baxter Ellis of Newcastle, 
Mr. Littler of West Ham, and others took part. 

„Car Brakes was the subject of a paper read by Mr. 
Mozley. This we also abstract. The discussion which 
followed was of a very warm description, the author's find- 
ings being subjected to considerable criticism. Mr. A. L. C. 
Fell, of the L. C. C. Tramways, was among the speakers. 
Our report of the discussion will appear next week. 


Presidential Address. 


Mr. Hamilton first referred to the great loss which the Associa- 
tion and all the members of it had sustained by the sudden death 
of Charles Revill Bellamy, who was general manager of the Liver- 
pool Corporation Tramways. and the second President of the 
Mr. Bellamy was one of the 
principal founders of the Association, and throughout his all too 
brief connection with it was to the front in everything which made 
for its growth and greater usefulness. 

Many important matters dealing with Parliamentary legislation 
and Board of Trade and other Government Departmental regula- 
tions had been dealt with by the Executive Committee during the 
year. Amongst others, the regulation proposed by the Home 
Office in regard to locomotives in factories required a considerable 
amount of attention. The Executive Committee took this matter 
up on behalf of this Association as well as the Light Railways 
Association, and a clause was inserted which gave immunity to tram- ' 
way depots. 

Numerous interviews had from time to time, through the courtesy 
of the Secretary of the Board of Trade, been permitted with the 
officers of that department. At these interviews the Committee 
had been enabled to lay before the Board their views upon details 
of construction and equipment of new lines, permanent way, &c. 

The Committee had also been able to come to an arrangement 
with the Post Office Department as to the cost of guard wires in 
cases where telegraph or telephone wires were put up in proximity 
to previously existing tramway wires. In such cases the Post Office 
Department would pay half the cost of construction. 

In all these matters the Association had had the active co- 
operation of the Tramways and Light Railways Association, and 
the Tramways and Light Railway Officials! Association, whose 
interests were identical with their own. 

The tramways industry was growing very rapidly, and unceasing 
vigilance ought to be exercised to guard against repressive or 
During the Parliamentary 
Committee Sessions, attempts were continually being made to intro- 
duce into Tramway Orders and Bills clauses which were not in their 
best interests, and these, when established, were quoted as pre- 
cedente. To enable them effectually to protect themselves from 
such attacks, he thought the time had come when they ought to 
concentrate the whole of tbe tramway interest into one Tramways 
Association of Great Britain and Ireland, so that they might stand 
with a united front to all opponents. The effect of such a Union 
when presenting their case would be incalculably greater than in 
appearing as three different Associations representing presumably 
three different sets of interests, and, after all, their interests for all 
practical purposes were identical. 

For the last year the Board of Trade Returns showed that, 
roughly, 33 million pounds had been expended by local authorities 
intramway undertakings. This showed an increase of about five 
millions for the year. The number of miles open was 1,395, and 
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the number of undertakings 174. Of this number, 115 were 
municipally operated, the capital expenditure being about 284 
millions. The gross receipts for the whole of the municipally 
operated undertakings were about 6 millions, whilst the number of 
passengers carried at about 1d. per head was 1,355 millions, an 
increase for the year of 1604 millions. Combining municipally 
owned and operated tramways and company tramways, there was a 
total capital outlay of 521 millions, the miles of line in operation 
were 2,116, the total gross receipts amounted to 10 millions, and 
the passengers carried reached the huge total of 2,063 millions. 

In his opinion the petrol omnibus was yet far from being a sure 
and reliable conveyance—which was the first requisite of such a 
service—or comparable in point of operating cost with an electric 
car. In London the most fortunate companies had a maximum of 
about 70 per cent. of their total stock on the road at any time, 
whilst many of them had only between 50 and 60 percent. He 
was quite sure that on the most level and easily worked routes, when 
thorough normal maintenance was carried out and suflicient depre- 
ciation allowed, the expenses per bus-mile were but little under 1s, 
It was almost impossible tocompare these results with those of an elec- 
tric tramway, which cost, including sinking fund, depreciation and 
renewals, practically about 74d. per mile to run, because, in addition 
to the saving per mile run, there was the much greater attraction for 
traffic owing to greater reliability, the greater carrying power of 
each vehicle— 50 as against 36 or 38—and the fact that an immense 
saving occurred in other departments of the Corporation as a result 
of the maintenance of a large proportion of the highway in the 
principal streets by the Tramways Department. 

Unless a very great improvement in reliability and economy of 
operation took place, he did not think motor-omnibuses wou!d 
long retard, even in London, the extension of tramway enterprise. 

During the last few months there had seemed to be quite an 
epidemic of serious accidents through tramway cara running away 
downhil. The two principal accidents which had occurred— at 
Highbury, London, and at Halifax—were under quite dissimilar 
conditions: in one case the gradient was 1 in 22, and in the 
other a very acute one of 1 in 11. On both cars were brakes 
acting on the rails in addition to the ordinary hand brake 
acting on the wheels. The evidence at the Board of Trade 
inquiry elicited the fact that both accidents were due to an error 
of judgment and to over-confidence on the part of the motor- 
man, who allowed too high a speed to be attained before applying 
the track brake. 

Whatever brake might be in operation must depend for its 
use on the judgment of the motorman in charge, and it was in 
just this variable human quantity that the greatest likelihood of 
failure lay. 

That the operation of tramways was being conducted with every 
regard for the safety of the passengers and the public generally, was 
gradually being recognised by the Board of Trade, who during the 
past year had granted to many tramway undertakings increased 
maximum rates of speed. 

The conveyance of heavy goods traffic upon tramways had scarcely 
yet engaged the serious attention of many of the municipal under- 
takings. He believed that goods haulage between railway termini 
and factories and warehouses, and in other directions, offered a great 
field for development. In Leeds they had lately contracted, in 
connection with another Corporation department, to carry some 
100,000 tons of material during two years for about 3 or 4 miles. 
It was estimated that a saving of from £2,500 to £3,000 to the city 
would ensue. Should this be successful, he was certain they would 
be able to carry out а lot of other work in a manner satisfactory to 
the public and to themselves as goods carriers to and from stations. 

The President congratalated the Corporations of Bradford and 
Manchester upon their courage in commencing very extensive 
parcel services. Preparations had been made to carry out the 
work on a very large scale; although in their case the financial 
results had been adverse so far, still it was a business which he 
trusted would grow, and become in time self-supporting, if not 
profit-earning. 

During the past year several cases had occurred in which the 
employés had thought it necessary to withdraw their labour so as 
to get redress for their grievances or compliance with their requests 
as to wages, &c., and great loss and inconvenience resulted to all 
classes of the community in the districts concerned. Surely such 
obsolete and drastic remedies could be avoided by fairand impartial 


Ae D Pane Grade. Brake. Y. Ше. Speed. 
101—84 1,856 lin 26 | B.T..H. 1 47} 11°75 
lin 28 22 zz = 
lin 22 — — — 
lin 40 West. 1 47 11:80 
1 in 253 — — — 
73—65 857 lin 26 ВТ-Н 0 464 12:6 
West 0 49 119 
49—46 328 lin 18 B.T.H 0 17 - 181 
B.T.-H. О 128 17:4 
West О 118 18:9 
37—34 351 lin 21 B. T.-H 0 15°5 15°45 
B.T.-H. O 166 144 
West. 0 160 1495 


arbitration. It was gratifying to observe that this most sensible 
course was actually adopted successfully by one of the large cor- 
porations this year. 

He thought the great weight and influence of an Association 
such as this should be readily given towards facilitating arbitration 
being accepted in all cases where questions arose which required 
settlement. 


Car Brakes. 


By Mr. Henry MozLET, General Manager, Burnley Corporation 
Tramways. 


(Abstract of paper read before the MUNICIPAL TRAMWAYS 
ASSOCIATION, Srptember 19th, 1906.) 


In view of the large number of accidents on tramways recently 
owing to the failure of brakes, and the anxiety of the Executive 
Committee to have the question considered in all its bearings, I had 
no hesitation in complying with the request to give the Association 
the benefit of our experience with brakes at Burnley, and my 
Committee instructed me to furnish you with any information you 
required. 

The Burnley Corporation Tramways consist of a trunk line 7 miles 


12 chains in length, and three branch lines a little more than one 


mile each. 
The trunk line has been worked electrically from March, 1902. 


The cara are double-decked bogies, equipped with Brill maximum 
traction trucks and B.T.-H. motors, their weight being 12 tons 10 cwt. 
and seating capacity 70, the weight fully loaded 17 tons 10 cwt., 
with occasionally heavier loads, There have been no accidents con- 
nected with brakes, which are the simple hand-brake improved by 
ourselves, and the rheostatic brake. Track brakes are not required 
or used on this route. 

The Manchester Road branch is of an exceptionally dangerous 
character, having a continuous gradient averaging 1 in 18 for 
the full distance, and 1 in 9°8, 11, and 12 in parts near the 
junction with the trunk line, the actual rise being 340 ft. in 1 mile 
13 chains. 


The car for this and the Townley route is of special design, 


having a large inside seating capacity (44), the Townley branch 
having а low culvert under the Leeds and Liverpool Canal. This 
necessitated four motors, thus bringing up the weigbt of the car to 
14 tons 12 cwt. 1 qr. 26 lb. empty and 17 tons 10 cwt. 3 qrs. 26 Ib. 
fully loaded. 

To control this weight on such heavy gradients the best brakes 
obtainable were necessary, and my Committee appointed a special 
sub-committee to deal with the question. 

We had come to the conclusion that only mechanical track 
brakes were suitable, and made full inquiries into all types of 
track brakes known to tramway men, including the Hewitt and 
Rhodes air brake erected on cars at Oldham (this brake was 
used for emergencies only, and appeared to be too unreliable in 
the matter of maintenance), and found not one would answer 
our requirements. We were, therefore, driven to the necessity of 
designing one. 

It was found that it would be unsafe to use wood for the slippers, 
and that soft grey cast-iron was the only suitable and safe 
material. 

I propose to go into a little more detail to make clear to you the 
causes which proved to us the unsuitableness of the magnetic and 
the adoption of the mechanical track brakes with cast-iron siippers 
in place of wood—the general practice where mechanical track 
brakes are used. 

We obtained permission to try two rival magnetic brakes for the 
purpose of ascertaining their suitability for service brakes, and, at 
the same time, to ascertain whether the brake could be used on the 
Manchester road cars. 

We had gained considerable experience of the rheostatic brake, 
and found that it was highly destructive to the motors, and could 
only be used for emergencies. The magnetic brake being actuated 
by the same means, we took the precaution of requiring the makers 
to satisfy us by actual measurements as to the voltage and amperes 
generated bv the motors. 

The Newell brake was fixed to No. 6 car, but we could not use it 
as a service brake owing to the high current generated causing the 


A . А „ 

amps. | volte. Remarks. 
13:4 135 Car brought to a stop with B.T.-H. brake, 
== T 82 amps. maximum current. . 
19:2 198 
160 204 Dead stop made with 85 amps. maximum 
16:0 146 B.T.-H. brake and 100 amps. + West. 
28˙0 326 West. Resistance smoking, stop made with 
47˙0 584 100 amps. + B. T.-H. brake, and 100 
51:5 710 amps. + West. brake. West. wheels skid ; 

B.T.-H. very slightly. 

35°0 453 Dead stop, no skid, 100 amps. B.T.-H. 
300 386 and West. 
40:0 532 
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resistances to overheat, its tendency to skid the wheels and other 
causes, 

The British Thomson-Houston Co.’s brake was kept in service 
five months, and during that time three armatures were burnt out, 
and the brake had to be abandoned. 

Tests were made on December 22nd, 1903, and were carried 
out on certain down grades on the tramway route, as indicated by 
pole numbers in the table on the previous page. 

During the tests these grades were approached at a fairly high 
rate of speed, and shortly before reaching the first pole marking 
the prescribed course the track brakes were applied. The time 
required to cover the distance was noted, and concurrent readings 
were taken of amperes and volts at intervals of four or five seconds. 
From these observations was determined the average speed of car 
when descending the grade under the action of the brake, also the 
average total amperes generated by the motors, and the voltage 
across the motor armature. The rails were very greasy. 

In the table on p. 456 the average values of amperes and volta are 
computed from the readings taken when running between poles 
indicated in first column. The momentary high values observed 
when bringing car to a stop have not been considered in computing 
the average. 

Several emergency stops were made on slight down de with 
the following results — ' Р к" 


Brake. aor? 3 Volts. Remarks.. 

B.T.-H. | 67 ft. 5 640 | With West. brake motors flash 
B. T.-H. 54 ft. 4 320 | and wheels skidded slightly. 
West. No flashing or skidding with 


130 ft. 7 1160 
| | B. T.-H. brake. 


The second emergency stop with B.T.-H. brake was an entirely 
satisfactory stop, the retardation being practically constant, and 
at a very high rate. The above figures show the rate to have 
been 4*6 M. P. H. per second, and the initial speed about 18:5 M. P. H. 

A further series of tests was made with the same cars on the 
Manchester Road route. The cars were allowed to descend the 
grade with the track brakes in operation. Five stops were made 
during the run, using track brakes only, and the time from start 
to finish of test was noted in each саве, as well as approximate 
speeds and total amperes taken by the brakes :— 


B.T.-H. brake. West. brake. 
Average speed, approximate 74 M. P. H. 74 M. P. H. 
Total time including stops 14 min. 12 min. 7 sec. 
Total time exclusive of stops 11 min. 10 min. 42 sec. 


Average current exclusive of mo- 
mentary stopping currents over 


50 amps $i aa .. 16:68 amps. 19°29 amps. 
A veragecurrent inclusiveof stopping ; 
ештеп{в d -— .. 23°22 amps. 29°28 amps. 


Although the B.T.-H. readings were more favourable than in the 
first test, the voltage and amperes were still high. 

Now compare the ordinary braking currents with the driving 
currents on the same hills: 


Brakes ... 10 to 68 amperes. 
Driving 51 to 90 2 


Remembering that motors are designed for driving only, it is no 
mystery why armatures burnt out with the almost double work put 
upon them. 

But this is not the only reason why magnetic brakes could not 
be used for service purposes—tLey are uncertain in their action, 
and the tendency to skid is a source of danger. 

With every desire to obtain a service brake, we were obliged to 
give up the magnetic brake, and we are still on the look-out for а 
suitable form of mechanical brake to relieve the driver from hand 
braking. | 

The magnetic brake had not been used anywhere under the cir- 
cumstances of Manchester Road tramway, and with our experience 
of it on the trunk line it was quite clearly an unsuitable brake for 
the conditions obtaining there. By experiment it bas been found 
that at saturation point the Newell brake magnet can be lifted 
from the rail at 15 cwt. Compare this with the weight required to 
hold 18 tons on 1 in 9:8—the car must run away if it bas nothing 
else to depend on. 

I now proceed to describe the mechanical track brake, and the 
way it operates upon the cars which have been working the Man- 
chester Road route for a period of 24 years with an entire absence 
of accident. 

The hand-wheel of the track brake has a diameter of 16 in — 

reckoning 15 in. centre of rim gives a circumference of 47 in. This 
wheel operates а screw of 4 in. pitch (provided with a ball thrust 
to reduce friction), which is connected by pull rods direct to the 
swing lever in the centre of the car. 
. The gear ratio between the hand-wheel and the nut on the screw 
ie 94to 1. The floating lever in the centre of the car has a leverage 
of 5to 3. The connection between this lever and the levers on the 
trucks is by rod and chain, and is not affected by the radial move- 
menta of the trucks on curves. The power is imparted to the 
track shoes by means of levers having a ratio of 3 tol. Total 
leverage, 468 to 1. 

The wearing parts of the shoes are of cast-iron, and are easily 
renewed. . | 

The brake is used as follows:—On leaving the terminus at the 
summit the brake is screwed down sufficiently to allow the car to 


run at the proper speed with the hand-brakes off; the car is then 

controlled by the hand-brake, which has about the same leverage 

as the track brake. When the car is stopped, the track brake is 

700 off to allow the car to start, and then screwed down again as 
ore. 

For an emergency stop the rheostatic brake is used; its effect is 
very саен and will stop the car at 6 M. P.. оп 1 іп 9'8 in 3 or 
4 yards. 

Each shoe and lever to the shoe is independent, therefore the 
failure of one shoe or lever does not affect the remainder. Two 
shoes only will safely control the car. 

The track brake alone will bring the car down safely and make 
service stops, thus being a perfectly independent brake and addi- 
tional to the ordinary equipment of the car. The shoes are easily 
changed, and last from 10 to 21 days according to the weather. 
The dimensions of the shoes are 15 in. long x 3 in. wide, and the 
wearing depth is 14 in. 

When cast-iron slippers were adopted there were no data avail- 
able as to the wearing effect upon the rail, but sections of the rails 
on the heaviest portion of the gradient clearly show that the wear 
on the down or braking side is less than on the up or driving side, 
after 24 years' service, and the passage of 81,655 cars. 

Practically no sand is used on the down rail, even in greasy 
weather. Tae meteorological conditions of Burnley are bad, the 
rainfall being grenter than in any other part of Lancashire except 
the Lake District ; moreover, the subsoil is clay, which accounts for 
Burnley being such a favourable district for weaving. 

The brake has recently been adapted to maximum traction trucks 
under the double-deck cars with equally satisfactory results. 

Finally, I submit the following conclusions from our experience :— 

1. Bogie cars are easier to control on steep inclines than four- 
wheel cars, whatever the character of the brakes. 

2. Magnetic brakes, particularly those which affect the wheel 
brakes, are unsuitable for tramways either for service or safety 
purposes. They can only be considered as auxiliary to the 
rheostatic brake, and not as independent track brakes. They 
are highly destructive to the motors, They are treacherous and 
uncertain in their action. 

3. The only forms of brakes which will safely control & car on 
gradients greater than 1 in 14 or 15, are: | 

(а) Hand brake with adequate leverage actuating cast-iron 
blocks on the wheels. 

(b) Mechanical track brake with adequate leverage provided 
with cast-iron slippers. 

(c) Rheostatic brake for emergencies only. 


BUSINESS NOTES. 


Dry Batteries.—In connection with the Olympian 
exhibit of Messrs. CROSIER, STEPHENS & Co., of Newcastle-on- 
Tyne, it is of interest to note that the firm are «ole agents for Great 
Britain for the International Acheson Graphite Co., of Niagara 
Falls. 

This graphite is the result of numerous experiments on carbon- 
aceous materials, which led up to the use of anthracite coal as the 
most suitable material for conversion in the electrical furnace. The 
temperature obtained in the furnace is very high, aud results in 
the decomposition and dissipation of the bulk of the impurities, 
which, for commercial purposes, usually amount to from 1 to 10 
per cent. of the product. 

The electrical conductivity of Acheson graphite is comparatively 
high; the resistance of 1 cb. in. having been determined as 
000320 ohm. We have had the opportunity of inspecting samples 
of the material, grade Ba—2 " 93 per cent. purity, and grade 
“ Bb—1 " 98 рег cent., which is the quality chiefly used for filling 
dry batteries, and as such is employed by several leading makers. 
The choice of a filler for this purpose is of the utmost importance, 
as the efficiency of the cell depends primarily upon the use of a 
suitable material. The ideal filler is a material of great purity, 
possessing high electrical conductivity, wholly inert towards the 
solution acting as electrolyte, and capable of absorbing & maximum 
quantity of this liquid. It should also be wholly unaffected by the 
reactions taking place at the anode and cathode. Acheson graphite 
obviously meets these requirements, and it is superior to amorphous 
carbon on account of its greater purity and higher conductivity, 
while natural graphite of a similar quality would be altogether 
prohibitive in cost. 

Brown, Boveri & Co.:: A Month's Contracts.— 
As illustrating the continued popularity of the Brown, Boveri 
turbine machinery in Continental countries, we have been informed 
by Brown, Boverr & Co., LTD., that orders have been secured 
during the month of August alone for 30,000 Kw. of turbo- 
generators, the average size being about 1,800 kw. Messrs. Brown, 
Boveri have going through their works at the present time no fewer 
than 13 sets of over 5,000 Kw. individual output, including several 
turbo-alternators of 7,500 KW., and, on the other hand, half-a-dozen 
turbo-dynamos (single armature) of 1,000 to 1,500 Kw. individual 
output. 


New Zealand.—The New Zealand Customs authorities 
have recently given a decision to the effect that electric radiators 
are to be classified as “ hardware,” the duty being 20 per cent. ad 
valorem, 
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Consular Notes,—BRazrL.—The British Consul at 
Rio de Janeiro, in a report just issued, gives some details 
with reference to the Rio de Janeiro Tramway, Light and 
Power Co., Ltd., which was incorporated in 1904 under the pro- 
visions of the Canadian Companies Act, the head office being in 
Toronto. The capital consists of $25,000,000 share capital, and 
825,000, 000 debentures. The company was organised by a group of 
Canadian and American capitalists, most of whom are associated 
with similar enterprises in Canada and the United States, 
including the Sao Paulo Tramway, Light and Power Co., the 
Mexican Light and Power Co., Trinidad Electric Co., and the 
Montreal Light, Heat and Power Co., &c. The scheme of the 
company includes the development of water power and its 
utilisation in the form of electric energy in Rio de Janeiro and 
other places. The company has already acquired two large water 
powers, one of which is on the Parahyba river, a distance of about 
80 miles from Rio de Janeiro, capable of producing about 
100,000 H.P., others on the Rio das! Lages, and streams in the 
vicinity, about 50 miles from Rio de Janeiro, where the company 
is now developing 40,000 н.р. "This can be increased to 100,000 н.р. 
as the demand develops. The company expects to commence the 
distribution of electrical energy in Rio de Janeiro and the adjoining 
city of Nitheroy about the end of the current year. It is believed 
by the company that the present demand for power will be greatly 
increased as the advantages of the use of electric power become 
fully demonstrated. The company has acquired the Carris Urbanos, 
Sao Christorao and Villa Isabel Street Car Companies, and has also а 
large interest in the Carioca Co., which works the electric line from 
the centre of the city to the district of Santa Thereza. "These com- 
prise all the street car companies in Rio de Janeiro other than 
the Jardini Botanic Co., which operates in a separate zone. 
The Carris Urbanos and Sao  Christorao Companies have 
animal traction. Prior to the acquisition of the Villa Isabel Co. 
the electrification of its lines had been commenced, and the same 
are now to be operated electrically. It is the intention of the 
new company to shortly commence the transformation of the rest 
of the system, which, it is expected, will be completed within 
two years. The Carris Urbanos, Sao Christorao and Villa Izabel 
Companies have now 125 miles of track, which will be increased 
in the transformation. The concessions of these companies vary 
from 30 to 50 years, with monopoly of zone. The new company 
is applying for a new concession unifying all the existing ones. 
The company has also acquired the Federal concessions for the 
railways to Tijuca and Corcovado, the former being already 
worked by electric traction and the latter by steam. The Cor- 
covado Railway will shortly be equipped for electric traction. 
The company has also acquired the Société Anonyme du Gaz de 
Rio de Janeiro which, under its concession from the Federal 
Government, controls the illumination of the city until the year 
1945. At present there is a small amount of electric lighting 
from steam plants belonging to the company; various modifica- 
tions are to be made in the existing concession. The company 
Fas also a concession from the Municipality of Rio de Janeiro, 
which includes a monopoly for the distribution of electrical 
energy for power purposes until 1915, after which date the con- 
cession continues for a long period without monopoly. The 
company has recently acquired the telephone company, the 
business of which has heretofore been conducted by a German 
company. The telephone concession includes a monopoly for a 
period of 30 years. The installation, which was recently destroyed 
by fire, has just been completely renewed. 


Army Contracts.—Manufacturers who wish to be on 
the list for tendering for Army requirements should read a notice 
appearing in our middle advertisement pages to-day. 


Catalogues Wanted.—Merssrs. Nursey & Marr, 
19, Waterloo Strect, Glasgow, invite manufacturers of electrical 
appliances and materials to forward price lists and catalogues. 


Н. & B. Lifeguards—Merssrs. Hupson & BOWRING, 
Lro., of Manchester, have recently received the following orders 
for lifeguards:—Ten sets for Rangoon, nine for the Wemyss and 
district light railway, nine for the Jarrow tramways, twenty for 
Damas tramways, six for Kimberley, and repeat orders for Gosport 
and Fareham, Leith and Rochdale. The same company has also 
received orders for patent Tetrad ears from the Birmingham, 
Warrington and Salford Corporations. 


The English Concession at Lisbon.—A Lisbon corres- 
pondent states that the New Lisbon Elevator Co. (Nova Companbia 
dos Ascensores Mechanicos de Lisboa) has addressed a petition to 
the Government in regard to the agreement, concluded between the 
City of Lisbon and the former Companhia Carris de Ferro, whose 
concession was subsequently transferred to the Lisbon Electric 
Tramways, Ltd, The elevator company alleges that after the 
agreement was completed with the sanction of the Government, 
certain unlawful alterations were made which converted the 
concession granted to the company into a monopoly. Although 
the Government has not yet expressed any action in regard 
to the petition, the City Council has appointed a committee 
to investigate the matter. The correspondent adds that no opinion 
can yet be formed as to whether the complaint has any justification, 
or whether the question is a subtlety arising from the problem of 
competition in Lisbon, 


Picture Cards for Electricity Consumers.—4A good 
deal has appeared in our columns lately, and more will appear 
shortly, on pushing the sale of electricity. We have now received 
a packet of Rockley's electrical postcards (published by MESSRS. 
J. CUnwEN & Sons, Lro., of Berners Street, W.), which have a 


special interest in this connection. These cards (Series I) have been 
produced with the object of appealing to the prospective consumer 
of electricity, and perhaps of retaining the old customer too, by 
bringing graphically home to them the great advantages: to be 
obtained by the use of electricity for lighting in private houses. 
Later series will doubtiess appeal to other classes of consumers. 
The cards are designed and worded by Mr. C. Rockley, who has had 
& good deal of publicity department experience in electricity supply 
at West Ham. Each card in the series presses home tersely some 
different claim that the electrical man makes for- his comrhodity, it 
being intended that the supply authority should send them out as 
a six months’ educational course at the rate of one per month. In 
our view there is just enough on each card to catch the interest and 
drive home one truth. There is sure to be a good deal of this sort 


of thing done in the near future, and we can imagine that with 


some classes of the public it may be more successful, while also less 
costly, than distributing publicity journals, the cost of producing 
which contractors and others have to bear by giving advertise- 
ments. 


Trade Announcements.—Mr. ALEX. M. FYFE, 74, 
York Street, Glasgow, has assumed as a partner Mr. R. M. Wilson 
(lately manager with Mesers. J. Kilpatrick & Son, electrical engineers, 
Paisley). The new firm will be called Fyfe, Wilson & Co., and 
will carry on business as agents and merchants for electrical, 
mining and mechanical machinery and accessories at the above 
address. 

Messrs. Jay, Broun & Co., 31, Old Queen Street, Westminster, 
have been appointed London managers to the Asbestos Fireproof 
Paint Co., Ltd., of Birmingham. 

The Crypro ELECTRICAL Co. announce that, owing to the large 
increase in their business, they have been compelled to move to 
larger premises at 155 and 157, Bermondsey Street, London, S.E. 

Messrs. KOI. BRN & Co., Lro., are notifying electrical men to the 
effect that on June 30th last their connection with Messrs. Witting, 
Eborall & Co., Ltd. (late of Temple Bar House, Fleet Street, Е.С.) 
came to anend. They have now taken offices at 20, Budge Row, 
Cannon Street, E.C., and commenced trading in their own name. 
Mr. A. S. Herbert, who has lately been carrying out work for 
Messrs. Kolben in Australia, is now their engineer and manager for 
Great Britain and the Colonies. As in the past, their chief classes 
of work will consist of high tension transmission, water-power 
schemes, turbo-dynamos and generators, direct-current plant, single 
and polyphase plant, water turbines and Pelton wheels. They are 
also prepared to design and construct machines to clients’ own 
wishes and requirements, their works being specially adapted for 
doing this economically. 

Messrs. Момтё CALLOW & Co. notify that from September 20th; 
their office and stores address will be Orwell House, Ipswich. 

Messrs. Jouw Yates & Co., Ітр., of Aston Manor, have secured 
the services of Mr. Thomas Vickers, of Sheffield, who for many 
years has been engaged in the manufacturing and selling of all 
kinds of tools and plant used by railway, tramway, and public 
works contractors, for their contract department. Mr. Vickers 
will take up his residence in Birmingham. Mr. Bramhall, owing 
to ill-health, has fcund it necessary to resign his position with the 
firm, and is taking a sea voyage abroad to recoup. 


Stirling Boiler Contraets.—4A mongst other important 
orders recently obtained by the STIRLING BoiLER Co., LTD., of 
Motherwell, are the following :— " | 

Colwyn Bay U.D.C. Electricity Works.—-One boiler of 2,760 sq. ft. heating 
surface. 

Walsall Borough Electricity Department.—One boiler of 8,450 sq. ft. heating 
gurface. 

London Electric Supply Corporation.—One Stirling independently fired super- 
heater, capable of superheating 40,000 lb. of steam per hour, fired by chain - 
grate stoker, for their Deptford power station. 

Sydney Municipal Council (New South Wales).—Four boilers each of 5,750 sq. 
ft. heating surface, with superheaters, chain-grate stokers, ladders, gangways, 
piping, &c. 


Catalogues and Lists.—Messrs. Bascock & WiLcox, 
Lrp., London,—lllustrated circular describing their automatic 
exhaust relief valves; also a 20 pp. illustrated pamphlet (roughly 
73 in. X 44 in.) giving brief general information concerning their 
water-tube boilers, superheaters, chain-grate stokers, water softeners, 
and silent gravity bucket conveyor. The firm have extended their 
department for the manufacture of all accessories required for 
steam plants and kindred work. Besides superheaters, chain-grate 
mechanical stokers, feed-water heaters, water purifiers, steam, feed 
and exhaust piping, they have extended their mechanical conveyor 
department dealing with the conveying of all kinds of material, 
such as coal, iron, ore, chalk, cement, &c., and they now undertake 
structural steel work. They have also recently taken up the 
manufacture of electric cranes. 

MrxssBs. JOHN BRoTHERTON, Lro., Imperial Tube Works, 
Monmore Green, Wolverbampton.—New catalogue (about 64 in. x 
5 in., 90 pages, in neat green cover) containing a good deal of 
tabulated information, brief descriptive notes, and numerous 
illustrations of the various tubes and fittings manufactured by 
them for many purposes. Boiler tubes, telegraph and tramway 


poles, bracket work, patent joint tubes for collieries, &c., are among 


the lines included. i 

Messrs. E. P. ALLAM & Co., London, E.C.—List No. 28, briefly 
describing, illustrating and pricing their Premier motor-starting 
and reversing switches and speed regulators; No. 40 details the 
Premier lift controllers. 

Messrs. Wane & JONES, LTB., Colmore Row, Birmingham.— 
Eight-page illustrated pamphlet, showing and very briefly par- 
ticularising their 12-16-н.р. oil dynamo for ship and ccuntry house 
lighting. 
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The WonBTrHINGTON Pump Co, Lrp.; London, E.C.—Special 
marine catalogue B.E. 106, consisting of 160 pp. (6 in. x 9 in.) fine 
art paper. The volume, for that is the best description to give it, 
sets out very full information concerning the multifarious marine 
pumps and other specialities of the company. No praise could be 
too high for the very fine process illustrations in which the book 
abounds. Our readera can have copies of the catalogue on appli- 
cation. i 

Messrs. SuPPLIES, Lrp., 9, Parr Street, Liverpool.—24-pp. 
pamphlet (4 in. x 11 in.), telling the trade a few “notable facts” 
concerning their Supplies” electric radiators which they are 
manufacturing in antique copper and brass, oxydised stcel, dead 
gold, or steel and copper. The distinctive feature of these 
radiators is the self-contained meter, which is placed conveniently 
in the front, so that the owner or uscr may see the consumption 
record for himself, and check undue use.” A number of good 
designs are shown in the list, and prices are stated. 

The Brush Budyet is as entertaining as ever in its September 
issue, and from our previous notices readers will know how enter- 
taining that is. 

Messrs. JoHNsoN & PuirLiPs, Lro., Charlton.—New feeder 
pillar and junction-box price list (J) (24 pages, 84 in. X 11 in.) 
containing descriptions, with many good half-tone illustrations, of 
feeder and switch pillars, feeder and main disconnecting boxes, 
main fuse distribution, plug house service and joint-boxes, also 
telephone pillars. Various types of frames and covers are also 
shown, and prices of insulating oil and junction box compound are 
given. А copy of this list will be sent to anyone intimating an 
interest therein. 


Book Notices.—“ The Indicator Handbook." By Chas. 
N. Pickworth. Third Edition. Part II, The Indicator Diagram : 
Its Analysis and Calculation. London and Manchester: Emmott 
and Co., Ltd. 3s. net. 

* Proceedings of the American Institute of Electrical Engineers." 
Vol. XXV, No. 8, August, 1906. New York: The Institute, 95, 
Liberty Street. 

" Engineering Press Monthly Index Review." Vol. VIII, No. 6, 
асрар 1906. Brussels: Association de la Presse Technique. 
2.50 
Transactions of the South Yorkshire Association of Mining 
Students.” Vol. I, No. 5, September, 1906. London: The 
Chichester Press. 


Export Packers’ Card.—We have received а card 
compiled by Mr. Samuel Tozer, giving instructions for marking 
and stating weights on packages for exportation. A list of the 
principal countries of the world is given in table form, and against 
each country is set out the manner in which goods for export 
should be marked to meet the requirements of the various 
colonial and foreign Customs authorities. This card should prove 
very useful to the “shipping or export department,“ and copies 
can be obtained from Messrs. Tozer, HOWARD & Co., 72, Leaden- 
hall Street, E.C. Price 6d. each. 


Dissolutions and  Liquidations.— Britis  Enkc- 
TRICAL TOOL Co., Lrp.—This company is winding-up voluntarily 
with Mr. C. S. Holliday, Greek Street, Park Row, Leeds, as 
liquidator. 

BRITISH ELECTRIC Signs Co., Ltp.—A meeting isto be held at 
Dashwood House, E.C., tó hear an account of the winding-üp from 
the liquidator (Mr. G. Ensor Mount). 

CONSOLIDATED TELEPHONE CONSTRUCTION AND MANUFACTUBING 
Ca., Ltp.—A meeting is to be held at Salisbury House, E.C., on 
October 19th, to hear an account of the winding-up from Mr. G. 5. 
Howell (liquidator). 

Messrs. T. Barnes & Son, electricians, Birmingham and 
Erdington.—Messrs. T. Barnes and C. R. Barnes have dissolved 
partnership. Mr. C. R. Barnes will continue the business, and 
attend to debts. 

McGvuisE MANUFACTURING Co., Lrp.— Notices appear in the 
London (Gazette of a supplementary dividend of 1а. in the £, pay- 
able on September 25th, at 58, Coleman Street, E.C. 

Tax MYR Toon AND ELECTRIC Co., Lrp.—This company ів to be 
amalgamated with Messrs. Tangyes, Ltd., and for that purpose 
voluntary liquidation has been resolved upon, with Mr. W. 5, 
Parkins ав liquidator. 

GENERAL Contracts Co., Ltp.—This company is winding. up 
voluntarily as ''by reason of its liabilities it cannot continue 
business.” Mr. George T. Feasey, 9, Old Jewry Chambers, E.C., is 
liquidator. 

CooPER PATENT ANCHOR” КАП, JoiNT Co., Lrp.—Creditors 
are required to send particulars of their debts, &c., to Mr. W. 
Crosland, 43, Albion Street, Leeds, the liquidator, by Novem- 
ber 6th. 


Works Visit.— Last Saturday week about 40 members 
of the Darwen branch of the National Amalgamated Union of 
Engineers visited the works of Messrs. Ed. Bennis & Co.. Ltd., 
Little Hulton, when the firm’s various manufactures were explained 
to the visitors by Mr. Alfred W. Bennis, M.I.Mech.E., &c., and 
members of the staff. The Bennis patent stokers and self-cleaning 
compressed air furnaces, and the new improved patent smokeless 
chain-grate stoker—spccially adapted for water-tube boilers—were 
shown in operation. Other manufactures inspected were several 
elevators and portions of conveying plant approaching completion. 
The process of multiple moulding by machinery in the foundry 
also excited interest. A visit was made to the laboratory, where 
one of the firm’s chemists gave a practical demonstration by calori- 
meter to show the heat value of any given coal could be ascer- 
tained. During the afternoon Mr. Alfred W. Bennis addressed the 


visitors briefly on boiler efficiency, furnace temperatures, fucl 
economy, the need of fine air spaces in furnace construction, &c. 
After a repast provided ín the ancient hostelry of Little Hulton—- 
the Kenyon Arms—the president of the Darwen Society, Mr. Peers, 
expressed hearty thanks for the kindness shown by Messrs. Bennis 
and their staff in opening the works, and explaining everything to 
them. It had been most interesting and instructive to their mem- 
bers, and he felt that, if employers would only give their employcs 
more opportunity ofactually seeing new machinery and mechanical 
processes as well as reading about them, both would derive benefit 
therefrom. 


Norwich Electrical Exhibition.—The Norwich Cor- 
poration is arranging to hold an electrical exhibition from October 
16th to November 8th, and we have no doubt that a fillip will be 
given to electricity supply business in the city as a result. A 
notice of interest to would-be exhibitors appears among our 
advertisements to-day. 


Bankruptcy Proceedings.—]azarts BLUMENTHAL.— 
The public examination was held on September 11th before Mr. 
Registrar Hope at the London Bankruptcy Court, of Lazarus 
Blumenthal, dealer in clectric telephones, lamps and fittinys, 78, 
Queen Victoria Street, Е.С. The matter has already been referred 
to in our pages. The examination was concluded. 

Mr. CHARLES HUnERT HEGLEy, electrical engineer, of 33, Weston 
Road, Stroud, has filed his petition in the Rochester Bankruptcy 
Court. His affairs are now in the hands of the Official Receiver 
(Mr. R. T. Tatham). 

W. H. L. Watson and G. Huntincton (Watson & Huntincton, 
electricians, Battersea Rise and Bond Street, London). October 3rd 
is the last day for receiving proofs for intended div idend. Mr. 
F. S. Salaman, 1, Oxford Court, Cannon Street, E.C., trustee. 


For Sale.—MeEssrs. J. SroxE & Co., Lrp., of Deptford, 


are offering for sale some gas engines, dynamos and electric motors. 
Particulars appear in our advertisement pages to-day. 


' LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—The T.C. has adopted the two- 
rate meter system as an alternative to the present methods of 
charging, with the following rates :—Between 4.30 p.m. and 11 p.m., 
at scheduled rates; viz., first 250 units per quarter, 34d. per unit; 
next 250, 3d. ; beyond, 244., less 5 per cent. discount. Between 
]l p.m. and 4.30 p.m., ld. per unit. 'Two-rate meters аге to be 
cbarged for at 10s. per quarter. 


Bacup.—The quarries of Messrs. R. Siddall, Brandwood 
Moor, Stacksteads, have just been fitted up with a complete 
electrical installation to take the place of steam power; a 250-K W. 
Browett-Lindley-Westinghouse set has been installed which is now 
supplying energy at 500 volts to various motor equipments, including 
two 10-ton cranes. 


Bangor.—A L. G. B. inquiry was held on September 12th 
into the application of the T.C. for a loan of £2,700 for electricity 
purposes, and there was no opposition. 


Bideford.—The T. C. has received from Mr. J. J. Purves, of 
Exeter, on behalf of Messrs. Foote & Milne, Ltd., an offer to install 
the electric light in the town, and then to lease the installation to 
the Council at a fixed rental. The Council has resolved to reply, 
as in several former cases, intimating that it intends itself applying 
for a prov. order. 


Burslem.—The Council has adopted the following 
amended scale of charges for energy for power: Up to 250 unit., 
2d. per unit; 250 to 500, 11d. ; 500 to 25,000, 1d. ; 25,000 to 50,000, 
Ad.; beyond, Id. 


Chester.—An electrical exhibition was held by the Cor- 
poration in the Assembly Room at the Town Hall from the 5th to 
the 14th inst. Judging by the number of well-known firms that 
exhibited and the great variety of fittings, dynamos, motors and 
domestic appliances, as well as the very up-to-date lighting apparatus 
of every description that was shown, the exhibition must have been 
a very successful one. We trust it will stimulate a much larger 
demand on the Corporation mains, especially in view of the fact that 
prices are, as from October ist next, to be considerably reduced. 
The charge for private lighting is to be reduced from 4d. to 34d. 
per unit, and for power purposes from 2d. for the first 500 unita per 
quarter, and 14d. after, to 114. for the first 200 units per quarter, 
and 1d. per unit for all above that quantity. Discounts, meter 
rente, and the minimum charge for lighting during the winter 
quarters, will, however, remain unaltered. 


Continental Notes,—Ir4ry.—4A concession has been 
sanctioned for the erection of a hydro-electric plant on the river 
Lamone at Brisighella. La Società Elettrica Frentana, with a 
capital of £10,000, proposes to erect a power station at Lanciano for 
lighting the town. 

Spain.—La Sociedad Hidro-Electrica del Tronceda is about to 
put down a plant at Mondonedo (Lugo) to supply energy for light- 
ing and power. 

BELGIUM. — An electric power plant is to be . put down at 
the collieries pf the Société des Charbonnayes du Nord de 
Charleroi. The plant will comprise а 300-н.р. alternator and a 
number of transformers and motors, 
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Ealing.—The results of the past year’s working of the 
Corporation electricity undertaking we give below, together with 
comparative figures for 1905 :— 


Year ended March 81st, 1906. 1905. 
Total revenue sa - id £94,909 £22,498 
Total working costs : 12,108 11,872 
Gross profit .. - - , 12,861 10,626 
Interest vx "s b x 5,186 4,894 
Binking fund .. a КЕ МЕ 5,357 4,685 
Net profit d. a - £2,318 £1,107 
No. of 8-c.P. lamps .. 7 es 99,477 5588 
No. of public lamps. A .. 73 ares, 1.487 inc. 78 arca, 1,462 inc. 
Units sold -" а vs Ts 1,878,834 1,194,651 
Average price obtained per unit.. 4:84d. 4514 
Total working costs per unit 2°10d. 2:88d. 
Maximum load "n A 1,006 xw. 1,008 kw. 
Total capacity E is x 1,770 xw. 1,100 xw. 
Capital expended .. s: кй £185,156 £178,612 


Ferryhill.—The P.C. is negotiating with Messrs. 
Bolckow, Vaughan & Co., for a supply of energy for lighting Dean 
Bank. It is proposed to erect 48 lamps. 


India, — Mapras.— The Madras Government has 
sanctioned an electric fan installation for the Guindy resi- 
dence of the Governor of Madras. The installation will be a 
separate one, as it was found that the cost of a connection with the 
mains of Messrs. Crompton & Co., who have a licence for the 
supply of energy for general purposes in the City of Madras, would 
be prohibitive, Guindy being about 8 miles distant. The cost of 
the separate installation is estimated at  £4,000.— Indian 
Engineering. : 

'The same journal states that proposals are under consideration 
to amend the Indian Electricity Act. | i 


Kettering.— The U. D.C. has altered the charges for the 


supply of motors on hire from 8 per cent. for a minimum term of 
tbree years to 10 per cent. for five years. 


London.—CAMBERWELL.—Several of the London B.C.'s 
at times endeavour to force very arbitrary, and, it would seem, 
ridiculous conditions upon supply companies when granting permis- 
sion for mains to be laid in or through their areas, and tbe attitude 
adopted by the Camberwell B.C. forms no exception to the general 
rule. A report circulated on Monday last stated that application 
had been made from time to time by the City of London Electric 
Supply Corporation in respect to the laying of the mains. In each 
case the Council put in a provision that the mains should be laid 
solely for the supply of electricity in the borough... The company 


has appealed to the B. of T. in the matter, and that body has . 


replied “that pending the consideration of the question of the 
introduction ef general legislation, they consider it desirable that 
they should postpone giving a decision in regard to the appeals, it 
being understood that the company are allowed to continue their 
work without prejudice to any decision which the Board may give 
on the appeals." The B.C.'s Committee is to communicate with the 
B. of T. on the matter, it being dissatisfied with this reply by the 
Board. 

BERMONDSEY.— Loans of £2,635 and £2,000 for condensing plant 
and mains extensions respectively, are to be taken up. The town 
clerk is to act as Parliamentary Agent in connection with the 
applieation to the B.'of T. for & prov. order for the Bt. Olaves 
district. 


Lowestoft.—The T.C. has decided not to supply arc 
lamps on the hire system, but only to maintain those of approved 
makes at from 5s. to 10s. per quarter, according to size and make, 
in addition to the charge for energy. 


Manchester.—The need for considerable extensions, in 
order to meet tbe prospective demand'for current, has led to pro- 
posals for a re-arrangement of the city electricity works. Two 
reports on the subject by the chief engineer (Mr. 8. L. Pearce) are 
at present in the hands of the Electricity Committee, but they have 
not yet been made public. It is understood, however, that one 
deals with an extension of the generating plant (which Mr. Pearce 
recommends), whilst the second relates to the Committee's future 
policy for the more economical working of the whole undertaking. 
The reports will first be considered by the Committee, and their 
conclusions will be presented to the City Council at its meeting in 
October. Estimates have been prepared wbich 8how that the con- 
templated extension is imperative. 'The Committee have noted 
carefully the percentage of increase, year by year, in the 
supply of energy, and it is calculated that, should the increase 
be maintained in tbe same proportion, the congumption will, by the 
end of 1907, have reached the maximum limit of eupply, and with- 
out suitable provision, the works will not be capable of meeting the 
requirements of the year following. There are at present three 
generating stations, situated in Dickinson Street, Bloom Street, and 
Stuart Street. The Dickinson Street-station is the oldest and least 
economical in working ; Bloom Street comes next in respect of age; 
and Stuart Street, the most recent, is the most economical. The 
Committee hope to devise a scheme which will admit of the sta- 
tions being worked more economically during the greater portion 
of the year, and the shutting down of the least economical—that at 
Dickinson Street— during the summer season. 


Otley.—About four years ago the U.D.C. obtained an 
E. L. prov. order. An arrangement bas now been made with the 
British Westinghouse Co., by wbich, subject to the sanction of the 
B. of T., the order will be transferred to that company, which 
undertakes to supply both power and light. 


Ravensthorpe.—With regard to the application of the 
U.D.C. for a loan of £2,650 for E.L. purposes, the L.G.B. 
wrote stating that as there were only 27 applications for energy, 
there would be little prospect of the undertaking being financially 
successful unless the demand was likely to be largely increased. The 
Board, therefore, desired information as to whether any further 
applications for supply were likely to be made. 


Sheffield. — Mr. S. E. Fedden, the engineer and 


manager to the Corporation Electricity Supply Department, is 
arranging an exhibition of electrical machinery and appliances im 
the Corn Exchange, which is to be opened by the Lord Mayor 
at 3 p.m. on the 27th inst. The exhibition will remain open to the 
public daily from noon to 10 p.m. until October 20th. 

A number of exhibits of much interest to the loca] and metallur- 
gical and engineering industries have been secured, as well as an 
elaborate display of domestic and public lighting apparatus. The 
exhibits will include an electric kitchen, a Kjellin steel furnace in 
operation, electro-plating, and a Schmeltsbad hardening and anneal- 
ing furnace in operation, electric welding, glow lamp making, photo- 
printing, confectionery, laundry work, X-ray work, electro-medical 
appliances, electric lighting and heating apparatus, &c. 


South Africa. — JoHANNESBURG. — А report dated 
August 20th, 1906, states that, owing to a sudden breakdown of one 
of the 2,000-н.р. gas engine generating sets at the same time as the 
other 2,000-H.P. set was undergoing repairs much trouble and 
inconvenience has been caused both to the electric lighting and to the 
tramway service. 

Carm Town.—The Cape Parliament has passed а vote for 
£50,000 to be expended in electric lighting on the Eastern and 
Midland Railway systems. It is understood that the money voted 
will be principally expended on the Stone" system of railway 
carriage lighting. The lighting of some of the more important 
railway stations is, however, included in the vote. The Western 
Railway system bas had the advantage of electric lighting for 
several years, the carriage lighting being effected by an oil engine 
and dynamo in the brake van of each train. 


West Ham.—4At a L.G.B. inquiry held on Tuesday 
with regard to an application of the Council to borrow £75,651 for 
electric lighting purposes, it was stated that the sum named 
included £17,635 excess expenditure on old works. Mr. Seabrook, 
the electrical engineer, in his evidence said the existing machinery 
was by no means equal to its estimated capacity. The Inspector 


pointed out that the £17,634 included £4,307 in regard to buildings 


which had been demolished and machinery which had been 
running since 1898. No loan had been sanctioned for this expen- 
diture, nor had any sum been set aside for a sinking fund. It was 
unfortunate that the undertaking should bave been worked in such 
away. The L.G.B. would certainly not grant a loan for buildings 
which had been demolished, пог would it grant a loan in respect 
of the sum on the machinery and buildings, which was equal to 
the amount which should have been set aside for a sinking fund. 
The expenditure on Abbey Mills should have been written off four 
years ago, but this had not been done. The Council would have to 
consider how it was going to pay these large amounts, for which a 
loan would not be granted by the L.G.B. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Corporation has put into service this week 
a top-deck covered car as an experiment. 


Bristol.— Last week 18 tram conductors were summoned 
at the Police Court for overcrowding on cars of the Tramways and 
Carriage Co., during a period of exceptionally heavy traffic due to 
a recent football match. From the report of the case it appears 
the company did all it possibly could to deal with the large number 
of people who desired to travel to and from the match, and when 
such heavy demands for car accommodation occur, we fail to see 
any remedy for such overcrowding. The people insist on getting 
on the cars. However, the magistrate acknowledged the difficulty, and 
imposed only a moderate penalty, i. c., 10s. and costs in each case. 
Mr. C. Challenger, the traffic manager, on the afternoon in question, 
supplemented the 20 ordinary cars on the Bedminster lines by 
38 special cars. | 

Chile.—The German Consul at Valparaiso, in a recent 
report, states that the Aktiengesellschaft Strassenbahn Valparaiso, 
of Berlin, are the owners of the tramway system of Valparaiso, as 
well as of a line in Vina del Mar and of the line which unites 
these two towns. For the most part electric traction has been 
adopted, and this will be extended. In 1905 the German Oversea 
Electrical Co. purchased the shares of the Chilian Electric Tram- 
way and Light Co., of London, which owned the Santiago tramways, 
so that these are now practically a German concern. With the 
exception of the lines named, there are no electric tramways in 
Chile, although several are proposed, notably the lines between 
Concepcion and Talcahuano, and between Valparaiso and Santiago 
vid Casablanca. 
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Continental Notes.—GrRMany.—An electric tramway 
is to be constructed in the town of Flensburg. 

GamEECE.—The Austrian Consul at Athens reports that the project 
for the electrification of the tramway from Piræus to Athens has 
been accepted by the Greek Government. 


Darlington.— The manager of the Corporation tramways 
has issued a report, at the request of the Tramways Committee, on 
the trial which has been made with 4d. fares. He goes fully into 
the question, and arrives at the conclusion that 4d. fares are not 
remunerative. To arrive at a satisfactory comparison between jd. 
and 1d. fares he suggests that 1d. fares should be given а twelve- 
montks’ trial, and if it were found at the end of the twelve months 
that there was no improvement, it would be a simple matter to 
return to jd. fares. Gloucester, Lancaster and Bexley recently 
abandoned 4d. fares after giving them a trial. 


East Ham.— The results of the past two years’ working 
of tbe Corporation tramways undertaking are as follows:— 


Year ended March 31st, 1906. 1905. 
Total revenue .. m i = 2s . 444,083 287.754 
Working costs, including management. 98.606 26,360 
Gross profit е RS 55 a e" 15,396 11,394 
Interest charges Р ss vs 4 ae 3. A 4.892 
Binking fund... v3 Ws vs x v 4.861 3.990 
Net profit.. .. .. а. 4,692 2,612 
Depreciation .. m ks ek es Se 1,193 2,612 
Capital expenditure .. . £168,049 £152,277 
Length of single track . 12°77 miles 12°25 miles 
Car-miles T e 981,812 R63,816 
Passengers carried 14,444,290 13.69.658 
В. of Т. units used ; a 1,073.090 951,548 
Receipts per car-mile.. vs "T ©» ‚._ 10а 10:494. 
Working expenses per car-mile .. ae m 70ld. 7:324. 


At March, 1905, the net profit of £2,612 was allocated to depre- 
ciation, bringing that account up to £2,954. At March this year, 
£1,193 was set aside to depreciation, increasing the fund to £3,450. 
A sum of £1,750, unappropriated revenue at March 31st, 1905, was 
brought forward, and, together with the profit balance available at 
March last (£3,499), was allocated to the relief of the borough 
rates. Considerable discussion arose at the B.C. meeting, held 
last week, in respect to the sum of £1,193 put this year to depre- 
ciation and renewals. The E.L. and Tramways Committee recom- 
mended that the sum be held in suspense until the estimates for the 
general district rate come up for consideration. Councillor Oakes 
moved an amendment that the amount stand as allocated in the 
accounts; he dealt with the question in a businesslike manner, 
and the amendment was carried by a majority of one. Notice of a 
motion to rescind the resolution at the next meeting was given. 


Halifax.—At a special meeting of the Т.С. to consider 
a proposal that the tramways dispute be referred to arbitration, it 
was stated that the proposal was too late, as the vacancies had 
been practically all filled up. 

On Tuesday a fall service of cars was put on all routes, and we 
gather some of the men have made application for re-instatement. 


LJ 
Harrogate.—The T.C. has by 15 votes to 9, adopted the 
recommendation of the Highways Committee not to support the 
application of a local syndicate to the Light Railway Commis- 
sioners for sn order authorising the construction of tramways for 
Harrogate, and through to Starbeck and Knaresborough. The con- 
tention is that tramways would be injurious to the town. 


- 


Hebburn.—The U.D.C. has formed a deputation to wait 
on the B.E.T. Co. with a view to the introduction of tramways in 
the district. 


-Leeds.— About 11 months ago the Corporation under- 
took an experiment with the Romapac system of permanent wav 
construction. A length of 150 yards was laid on the Romapac " 
system in Otley Road, Headingley. The feature of the new rail was 
its patent renewable top." The Municipal Tramways Association, 
which meetein Leedsthis week, will havean opportunity of inspecting 
the results of the 11 months’ wear and tear of this new rail. 
The metals are said to be unmistakably loose, and need rolling and 
binding again. The manager of the Leeds Tramway Department 
expreesed the opinion to a Prees representative, a few days ago, 
that the theory is undoubtedly good, but this being the first 
experiment of the kind, the workmanship may have been defective. 
At any rate, the Corporation is so far satisfied with the result that 
it is laying another experimental section, on the same principle, in 
Kirketall Road. The rails that are being taken up in Kirkstall 
Road were laid in 1896; they have, therefore, had about the 
average life — tbat is, 10 years. The real object is to show that 
one rail base will outlast three "tops." In other words, the base 
ought to be re-topped three times before the entire structure is 
renewed. Mucb, bowever, depends on the strength of the concrete 
foandation ; if this is not good, the rail base will inevitably work 
loose. 

The Romapac” system of permanent way construction was 
fully described in the ELECTRICAL Review of February 16th last. 


Liversedge.—The U.D.C. on September 13th received 
from the B. of T. an intimation that it has extended the period 
for constructing the tramway between Hightown and Cleck- 
heaton vid Hartshead Moor, for two months from September 
30th, so as to afford further time for progress with the nego- 
tiations as to the construction and working of the lines. The 
Board added that if at the end of (that time the B. E. T. Co. 


adhered to the application for abandonment of powers, full oppor- 
tunity will be given to all parties who had objected to lay their 
views before the Board. 


London,—CaMBERWELL.—In connection with the elec- 
trification of the London Southern Tramways, the L.C.C. has 
informed the B.C. that in deference to the views of the latter body 
the overhead system of construction shall not be carried out in 
Denmark Hill. 


Manchester.—It seems clear, from recent reports. that 
the business of parcel carrying inaugurated by the Tramwavs 
Department of the Corporation is not going to be a financial 
success. At the last meeting of the City Council the Chairman of 
the Committee, Mr. Alderman Bowes, replying to a question, said 
that the Committee was preparing a report as to the future 
policy of the department, which would be laid before the Council. 
In May it was announced that the actual loss on the preceding 
year’s working amounted to £5,500. The current year, it was 
expected, would show more favourable results. The promised 
report by Mr. McElroy, the general manager, with regard to the 
parcels business, is now in the hands of the Committee. It shows 
that the provision of vans, horses, and other requisites—besides the 
renting of parcels depóts—has been a costlv business. "This year 
the Committee became involved in costly litigation. The work of 
the parcels department has been handicapped by the fact that 
incoming parcels for delivery have not been received in such large 
numbers as parcels for dispatch to different parts of the city and 
outside districts. The cause is obvious. The parcels department is, 
therefore, the report says, not successful financially. The report is 
a statement of facts rather than an expression of opinion or state- 
ment of future policy; and it will be for the City Council at its 
October meeting to decide whether the parcels business—from 
which much had been hoped—shall be continued as it stands, be 
restricted in its scope, or dropped altogether. 


Mansfield.—Thestrike has been settled. Thedirectors have 
agreed to pay the motormen 54d. an hour at once and the conductors 
5d., and to reconsider the whole question in six months. The men 
agreed to accept an advance of jd. per hour for conductors, to com- 
mence at once, and a similar advance in January. The motormen 
are to have an advance of zd. per hour at the end of six months. 
Running was resumed on Saturday. 


Salford.—Discontent among the motormen and соп- 
ductors in Yorkshire and Lancashire seems still to be rife, this 
time an outbreak has occurred at Salford. About 750 men are 
affected over a dispute as to wages. It is suggested that ће matter 
shall go to arbitration. The Tramways Committee has called a 
meeting to discuss the question. 


South Africa —East Lonxpox.—The town electrical 
engineer has presented a report to the Council recommending 
certain alterations in the tramway service which will effect a total 
saving of £7,700 per annum. 


South Lancashire.—The B. of T. officials inspected 
the Lancashire United Tramways Co.'s additional lines from 
Boothstown to Swinton, and from Walkden to Swinton, at the 
beginning of this week. The company’s new sub-station in 
Walkden is approaching completion, and from it the new 
lines in the Walkden, Swinton and Farnworth districts will 
be operated. A large number of factory operatives are now using 
the system from Walkden to Farnworth, contract tickets at reduced 
rates being issued for their benefit. 


Swindon.—In respect of the accident at Swindon in 
June last, it is reported that claims for damages have been sent in 
to the amount of £30,000. It is believed that this can be cut down 
to £12,000, but even to meet this amount would mean a call for а 
shilling rate. The Westminster Gazette states that the tramways 
have been run at aloss of £1,000 for six months, and the Finance 
Committee of the Council proposes to investigate the business 
management of the undertaking. 

Lieut.-Col. Von Donop’s report on the accident has been 
issued. The car was descending a hill, when the driver lost 
control, and, on reaching a curve at the bettom of the hill, 
it overturned. There were between 70 and 80 passenvers on 
the car at the time and nearly all of them were more or 
less injured. Two were killed on the spot and threc died 
later on in the hospital. Lieut.-Col. Von Donop is of opinion that 
the accident was primarily due to a failure of the brakc mechanism, 
he has no hesitation in saying that he considers that an error of judy- 
ment was made in employing a new car on this route on the day of 
the Bath and West of England Show. The driver, moreover, had 
never had charge of the car before on this particular route, and it 
was injudicious to employ on the route a new car with which the 
drivers had not had thorough experience. The question also arose 
whether the car should not have been removed from the route in 
consequence of complaints made regarding it. It wasan error of 
judgment for which Mr. Medcalf, the traffic manager, must bear 
the responsibility. Whilst, however, it was a mistake on Mr. 
Medcalf’s part to have left the car on the route, it must be said in 
his favour that, after examining the car, he was of opinion that the 
defect of which drivers were complaining was one which might 
cause inconvenience to passengers, but would not affect the 
efficiency of the brakes. Accordingly he took steps to have the 
defect remedied by sending a fitter to do it while the car was 
waiting at the Corn Exchange. The adjustment could easily have 
been carried out if the fitter and the motorman Lyons had been 
really desirous of having it done, and both were greatly to blame 
for not carrying out Mr. Medcalf's instructions. 
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Inited States.—BnookrLys, N.Y.—It is promised that 
the outside work of the subway, now being constructed on the 
“cut and cover” principle, shall be finished by Christmas. The 
Brooklyn Rapid Transit Co. reports gross earnings of £3,800,000, 
representing nearly 1 million passengers a day, for the year ending 
June 30th. The company has now 558 motor-cars and 269 trailers 
on its elevated electric lines. Glass fronts are being fitted to 1,215 
of the surface cars to protect the drivers against the winter weather. 
On a recent evening, between 5.30 and 6.30 o'clock, the B.R.T. 
operated 61 trains across Brooklyn Bridge in one direction, using a 
combination of electricity and cable service. The headway was as 
low as 45 seconds, the trains being loaded in about 90 seconds st 
two platforms; the tracks interlace, and the trains operate with- 
out switching. Public indignation has been temporarily abated ia 
the matter of charging a double fare to the Coney Island pleasure 
resorts, by issuing a receipt, redcemable if the courts decide against 
the company. А new route is being laid to Coney. Since intro- 
ducing clectric traction 15 years ago, a committee of a local Rate- 
payers’ Association reports that the B. R. T. has killed 900 persons 
with its cars, and injured 3,600 others. 

Cuic460, Inu.—Mr. Joseph Ramsey, jun., formerly president of 
the Wabash Railroad, announces complete plans for an electric rail- 
way, about 815 miles in length, between Chicago and New York, to be 
finished within three years. The line is to be double track, and 
will be financed by European capital. 

New Haven RaiLBOAD.—The N. X., N.H. and Hartford Rail- 
road has sold its interest in a large number of electric car lines in 
Massachusetts and Connecticut, in anticipation of a test of its 
legal right to engage in such business. 


New York Crry.—Reiterated denials that any unusual trouble 
has developed in the construction of the Pennsylvania Railroad 
tunnels which will connect the city with Long Island, are set against 
many statements of workmen refusing to enter the compressed air 
chambers, and stories of water, feet deep, in the heads of the 
excavations. Elaborate cooling apparatus is being installed in the 
city subway, but a test of the temperature shows that the devices 
are not effective. 


Walsall.—The B. of T. has approved of the proposed 
mode of reconstructing the old tramways, and has consented to the 
substitution of double for single lines to Bloxwich, and from 
the Bridge to Princess Street, Pleck, subject to the pro- 
visions of the Walsall Corporation Act, 1900, for the protection 
of the frontages. The Committee has received certain objections 
from frontagers where there is less than the prescribed width 
between the outer rail and the kerb, and proposes to hold 
a conference with them for the purpose of seeing to what 
extent such objections can be met. 

In consequence of a request from the Walsall tramway employs 
that they should be paid extra for Sunday work, the Tramway 
Committee has made inquiries of over 50 tramway undertakings 
respecting the rules of pay. The Committee finds that only a 
small number pay extra for Sunday labour, and that the rate paid 
to the employés at Walsall is higher than that paid by many towns 
of a similar size ; as the Walsall rate was fixed in view of the 
fact that Sunday labour was included, the Committee has decided 
that it cannot accede to the application of the men. 


Yarmouth.—The T.C. has decided to extend the car- 
shed depót and to erect a workshop at an estimated cost of £2,000, 
exclusive of the cost of lathes and tools. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The official estimates for the proposed 
Melbourne-Sydney trunk telephone line show that the total cost 
of the line is set down at £37,812, after making an allowance of 
£5,182, the value of material recovered on account of re-poling a 
portion of the line and available for other works. "This is divided 
between the two States thus:—New South Wales, £30,204; 
Victoria, £12,791. The heaviest items are for the hard-drawn 
copper wire:—223 tons, at £100 a ton, used on the New South 
Wales side, £22,300; and 107 tons, used on the Victorian side, 
£10,700. The sum to be set aside annually for depreciation, 
renewals and maintenance is £3,780 ; and the loss likely to ensue 
through a diminution in telegraphic aud postal receipts is esti- 
mated at E 2,500 a year. The revenue anticipated is £4,714 a year, 
“assuming the charge for each conversation of three minutes’ 
duration between Melbourne and Sydney to be 6s., and conver- 
sations between intermediate stations to be at regulation rates."— 
Australian Mining Standard. 


- 


Cable Canard.—During last week it was stated in the 
Press that the Anglo-American Telegraph Co. was about to lay a 
new Atlantic cable out of the reserve fund, but the statement was 
afterwards denied by the company, which stated that it owned 
sufficient cables. It is thought that the rumour was started to 
depress the market for the shares of the company. 


French Indo-China.— The year 1904 was a parti- 
cularly bad one for the Indo-China telegraph system. Rains, 
typhoons and floods have called for constant effort on the part of 


the personnel and an enormous amount of work to ensure fhe 
proper maintenance of the line. The typhoons of May ist and 
September 3rd in Cochin China and Cambodia caused damage to 
the extent of 30,000 piastres, and that of September 11th and 12th 
iu Annam also caused great damage to the telegraph lines. At 
Laos, in the wooded districts, storms threw many trees on to the 
wires, which by reason of floods could only be repaired under 
great difficulties and dangers. Elephants in the south of Annam 
also caused much damage, although not to such an extent as in the 
previous year. The landline between Saigon and Hanoi was 
worked almost without interruption. The Baudot system is 
installed between Hanoi and Haiphong, and works perfectly. The 
Haut-Mekong line was completed by the erection of the line 
between Vientiane and Luang- Prabang.  Telephonic conmunica- 
tion at Hanoi was established and is being completed at Haiphong. 

On July 186, 1905, the system totalled 13,850 kilometres of line— 
an increase over the previous year of 1,050°8 kilometres; the 
length of wire was 25,157 kilometres—an increase of 2,2279 
kilometres over last year. During the year 105,340 fr. were expended 
on the upkeep of the system. 

There werc 252 telegraph offices and 85 belonging to railways. 

Inland trattic and revenue for 1904 was 563,860 telegrams and 
355,676 fr., and for the first half-year of 1902 291,337 telegrams and 
191,294 fr. 

International traffic for 1904 was as follows: Telegrams received, 
30,145 ; dispatched, 30,686 ; and in transit, 18,334, all bringing iu a 
revenue of 963,126 fr. The figures for the first half-year of 1905 
were 17,004; 17,122 and 9,720 respectively, and the revenue 
490,568 fr.—Journal Télcgraphique. 


Glasgow.—The Postmaster of Glasgow has issued а 
circular to telephone subscribers, in which he gives particulars of 
the new conditions of working. The system will, of course, be re- 
organised, and a new central exchange will be built to replace the 
obsolete plant at present in use. Terminal fees will be abolished, 
and intercommunication will be established between subscribers to 
the Post Office and National Telephone Co.’s systems. It will be 
necessary to introduce a new tariff, and this, of course, means a 
higher scale of charges. The circular remarks that the present 
rates are “scarcely remunerative.” Quite so. The additional 
advantages foreshadowed are not to be granted to subscribers until 
they accept the new and increased tariff. 


India.—Two sets of Murray printing telegraph apparatus 
will be installed between Bombay and Calcutta in October as an 
experimental measure — Indian Engineering. 


Japan.—The British Consul at Yokohama, in a recent 
report, states that the telegraph wire trade of Japan is almost 
entirely in the hands of the Germans, the British share being 
only £3,532 out of £74,869, and the difference in price precludes 
much hope of an improvement. 


New German-Norwegian Cable.—As a result of the 
increasing traffic between the two countries, the telegraph 
administrations of Germany and Norway decided to establish on 
joint account a new submarine cable between Cuxhaver and 
Arendal, especially for communication between Hamburg and 
Christiania. The order for the cable, having a total length of 
409 miles, was given to the North German Marine Cable Works 
Co, of Nordenham, and the cable was completed at the end of 
July. A length of 25 miles was laid early in August to the mouth 
of the Elbe, near Duhnen, and the usual tests yielded satisfactory 
results. The cable steamer Stephan, which carried out the work, 
then took on board the remainder of the cable аб the beginning of 
September and proceeded with the laying. A splice with the 
cable was first made near Duhnen, and a further section was laid 
to the latitude of Heligoland, where the end was buoyed. The 
steamer next sailed to Stolvvig, near Arendal, which was reached 
on September 4th, but the existence of а thick fog prevented the 
landing of the coast section until the following day. On that day 
the laying of the main cable was begun towards the buoyed end, 
where the final splice took place on the 8th. The subsequent tests 
showed the cable to be in a faultless electrical condition. 


Telephone Cable across Lake Constance.—4s 
mentioned recently in this column, a new telephone cable has been 
laid across Lake Constance by virtue of an agreement arrived at 
between the German States of Wurtemberg and Bavaria on the 
one hand and Switzerland on the other. The cable, in which the 
so-called Pupin induction coil system has been introduced, has been 
laid between Friedrickshafen, in Wurtemberg and Romanshorn, in 
Thurgau, and it has a total length of slightly over eight miles. An 
attempt was made to lay the cable in September, 1905, but it had 
to be abandoned on account of the cable being damaged in 187110, 
and also because faults developed at the places where the induction 
coils were inserted. Alterations were made in the cable and in the 
position of the coils, and the actual laying was carried out ін August 
of the present year. The cable consists of seven twin conductor? 
which are air and paper insulated and lead-covered by a sheath of 
3 mm. thickness. A strong continuous steel wire spiral is arranged 
under the lead covering in order, among other purposes, to give. it 
sufficient resistance even at the deepest parte of the lake to the heavy 
water pressure, which is put at 60 atmospheres, or 900 Ib. per sq. In. 
The lead sheath is protected against external damage by means of 
armour composed of 40 round iron wires 4 mm. in thickness. The 
diameter of the cable is 5 centimetres, and it increases to 15 centi- 
metres where the coils are built in. At each end isa shore end 
of a length of 31 mile, which is more heavily armoured than the 
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main section, in order to provide against damage by shipping, 
in consequence of the shallow water in these places. The cable 
was placed upon a boat fitted with laying machinery, and was 
arranged alongside a passenger steamer, which supplied 
the steam for working the plant. After many experiments, 
trial trips, and placing of buoys in case of fog arising, the laying of 
the cable was commenced on August 8th from the Wurtemberg 
shore. After a length of a mile and a quarter had been sunk the 
measuring apparates both on the ship and on land revealed a fault. 
which was localisel; the cable was picked up, the fault cut out, 
&nd the laying operation was begun again on the following day. 
The work was then completed in 24 hours, notwithstanding that a 
severe thunderstorm rendered it difficult to effect a landing on the 
Swiss shore. Communication was at once opened with Stuttgart, 
Munich, Berlin and Berne, and the results are stated to have been 
extremely favourable. 


Telegraphie Interruptions and Repairs :— 


-OABLES. IwTRRRUPTED. REPAIRED. 
'Trinidad-Demersra (No. 1.) ee ee „„ Aug. 96, 1901... ^ oo 
Domini M i ue ee eo LE ÀJ ee ee May 7. 1902 ee ee 


e| Oot di, ee ee ee 
Cayenne-Pinheiro a $5 . Aug. 18, 1902 m 25 
Port Artbur-Chifa (Closed) ee ee ee эз Fenn id, 1904 ee ee 


Tarifa-Tangier .. ЫР 26 1904 .. ee 
Garachico (Tenerif)-Santa Cruz . July 12, 1906 . 


PORO видо i "m js г. July 24, 1906. P 
Curacao Coro ATA | Closed., „ Jan. 11, 196. 


Mole St. Nicholas-Port au Prince 
Sierra Leone-Conakry .. 

Las Palmas-Grand Canary 
Arecife-Lus Palmas 


.. Aug. 16, 1906 .. 

.. Sept. 12, 1906 

.. Bept. 18, 1906 .. i 
. Sept. 18, 1906 .. i» 


Puerto-Barrios .. oe T 95 ee „ Aug. 98, 1903 .. T 
Bachkale-Deliman = „ә we wa „„ Feb. 12. 1906 .. ae 
Bagdad-Bassorah.. ds E : ss .. July 17, 1906. 

Havana- Cienfuegos . Sept. 14, 1906 Sept. 18 


Wireless Telegraphy. E interesting experiments 
were recently made by the Austrian army in connection with 
portable stations in the area extending between Pressburg, Znaim 
and Korneuburg. Instead of using a balloon or kites, the Austrians 
employed masts 150 ft. high, arranged in sections and capable of 
being rapidly built up intoa whole. According to a Vienna news- 
paper, this system overcomes the defects incidental to the suspension 
of the aerial conductor from a balloon, the failure which takes place 
when there is a slight wind and the clumsiness of the method of 
transport. In lieu of a train of from 25 to 30 carts, the built-up 
mast system only requires three carts to transport a station and 
plant complete. The stations are quickly brought into 
operation, and again made ready for marching onwards. 
The erection of the mast, which is undertaken by the station 
personnel, only occupies from two to three hours, while less than 
an hour is required for dismantling and packing up ready for 
removal elsewhere. The mast and its umbrella-like conductor net- 
work are said to be able to resist a storm of wind. During the 
experiments it was possible to telegraph а maximum distance of 
694 miles, that is to say, between Pressburg and Znaim. At the 
town of Pressburg was a fixed station, while the positions of those 
at Znaim and Korneuburg were constantly changed, and it was 
possible to bring them into service easily on arrival at the fresh 
destinations. It is claimed that the adoption of the built-up system 
places the Austrian army in the front rank in the matter of wireless 
telegraphy in the field. = 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Blackrock (Co. Dublin), — September 22nd. The 
Main Drainage Board wants tenders for an electric power installa- 
tion. See Official Notices September 7th. 


Gillingham,.—September 24th. Coal for the Corporation 
generating station. See “ Official Notices” September 14th. 


Isle of Thanet.—The Electric Tramways and Lighting 
Co. invite tenders for general stores. бее Official Notices" to-day. 


Johannesburg.—October 15th. Tenders are required 
by the T.C. for single-phase a.c. motors with accessories. See 
“ Official Notices" August 31st. 


Limerick.—October 2nd. Gas plant, gas engine and 
dynamo, switchboard extensions and cables for the Corporation 
Electricity Department. See Official Notices September 14th. 


Marylebone.—"eptember 25th. Coal for the Council's 
electricity department for one year:— Scotch or Yorkshire washed 
nuts, Shipley and Griff peas. 


Mersey Railway.— Tenders for stores and electrical 
sundries for one year. бее page 422 last issue. А 


Netherlands.—September 29th. Тһе Municipality of 
Utrecht invites tenders for the supply of: (1) 12 completely-fitted 
electric motora for the Utrecht electric tramways; and (2) the 
supply and erection of an overhead electric tramway system, with 
all accessories. Tenders to the Municipal Offices, Utrecht. Speci- 
fications, &c., may be obtained on payment of 5 francs (about 
48. 9d ).— Board of Trade Journal. 


Southport.—September 29th. 
engines, pumps, &c., for the Corporation. 
September 14th. 


Electric motors, gas 
See Official Notices 


CLOSED. 
Algeria.—The Algerian Post and Telegraph authorities 


have just placed a contract with the Société Francaise de Construc- 
tions Mécaniques, of Belfort, for 3,750 metres of telephone cable. 


Hove.— The T.C. on September 13th accepted the offer 


of the Reason Manufacturing Co. to supply on sale or return 12 
tantalum metallic filament lamps and fittings for street lighting. 


London,—StT. Pancras.—The B.C. has received the 
following tenders :— 


OnE 2, 000-K W. STEAM TUrBO-GENERATOR, WITH BWITCHBOARD, 
CuoNDENSING PLANT, &c. 


Willans & Robinson (provisionally ac cena) £8,857 
General Electric Co. (Ric "hardsons-W. estgarth turbine) .. Р 9,445 


Ро. (Willans turbine) 2% КИ ae га 9,518 

Siemens Bros. & Co, (Parsons turbine) . 26 9,778 
Do. (Riehurdsons- W estgarth turbine) .. ee 9, HM 

Do. (Willans turbine) Я ©» i5 9,769 
Richardsons, Westgarth & Co. (Dick-Kerr alternator) và "m 9.870 
Do. do. (Siemens alternator) 10,145 
Electric Construction Co. (Parsons turbine) 9.875 
Do. do. (Bichardsons- W estgarth turbine) . 9,780 

Do. do. (Willans turbine) Я А 9,725 
Mather & Platt (Zoelly turbine) vs ve oe a ar 9,910 
C. A. Parsons & Co. ee ee ee 10,210 
British Thomson- Houston Co. (Curtis turbine) E . 10,210 
British Westinghouse Co. (W estinghouse turbine) 10,241 
Brush Electrical Engineering Co. (Brush turbine) 7 11,075 
Brown, Boveri & Co. de а Ww н turbine). 11,04 
Electrical Co. 13,900 


The Electricity С 0 e reported that in ‘addition it was 
necessary in regard to the majority of the above tenders to add a 
provisional sum of £800 for the foundations, but in any case the 
tender of Messrs. Willans & Robinson was the lowest, and the chief 
electrical engineer had reported that he had every contidence, after 
inspecting & plant of nearly the eame capacity supplied by this 
firm, in recommending the acceptance of their tender. He further 
stated that they undertook to supply in the shortest time of any of 
the firms quoting. The specification appointed the chief electrical 
engineer as sole arbitrator in case of dispute, but except in one case 
the tenderers asked for independent arbitration. The condition 
under which the Council accepted Messrs. Willans & Robinson’s 
tender at £8,857, with the addition of a provisional sum of £800 for 
the foundations, was subject to their agreeing to Mr. Baynes, the 
Council's chief electrical engineer, acting as sole arbitrator, but in 
the event of his being unable so to act, to the substitution of the 
usual arbitration clause. 


Two THREE-PHase Hian-PRESAU nE 500-Kw. Morons ron SuB-STATIONS, AND 
ONE 1,000-k w. Motor ron Kixe’s RoAD STATION, WITH SWITCHBOARD, &c. 


General Electric Co. .. xd Ps £1,763 n 0 
Siemens Bros. & Co. PR 2S b. 9 0 
British Thomson-Houston CO. . AMA 0 0 
Mather & Platt. : . € Ls 5.739 0 0 
Electrical Construction Co. S is 6184 0 0 
Bruce Peebles & Co. ,. ate 6,80 0 0 

Do. (altern: ative) v 6.180 0 0 
Vickers. Son & Maxim “> zs oe 7.200 0 0 
British Westinghouse Co. 925 MS 7244 0 0 
British Electric Plant Co. s - 7,450 0 0 
Dick, Kerr & Co. - ix = 908 7.725 0 0 
Electrical Co. . у sis 7.760 0 0 
Brush Electrical Engineering Co. ee 8.710 0 0 
Crompton & Co. 1 А "m ee 8,965 0 0 
Brown, Boveri & Co. .. 6 9,912 0 0 


The chief electrical engineer reported that a number of the 
foregoing firms had not included the cost of foundations, which he 
estimated at £450, and had also omitted to provide for the cables 
connecting the machinery to the switchboards, which he estimated 
at £200. Не had, therefore, adjusted the six lowest tenders 
accordingly with the following results :— 


General Electric Co. . 25.413 10 0 
Bruce Peebles & Co. (provisionally accepte д) 6.180 0 0 
Siemens Bros. & Co, 6,59 0 0 
British Thomson- Houston Co. Ке - sd 6,573 0 O0 
Mather & Platt m ae ve zi 6.59 0 0 
Electric Construction Co. is ie i2 885 бкн 0 0 
Vickers, Воп & Maxim .. А a 7,90 0 0 


The chief electrical engineer рана that after going carefully 
into the question of the efficiencies offered by the various firms, he 
considered the tender of Messrs. Bruce Peebles & Co., at 46, 180, 
the most economical, and in this view the Electricity Committee 
concurred. 'The condition under which the Council accepted the 
tender of the firm named was that they should agree to a clause 
being inserted enabling the local authority to take a proportionate 
amount from the contract for every per cent. or fraction per cent. 
of efliciency below that specifled in their tender, and also empower- 
ing the Council to reject the plant wholly if the percentage should 
fall below the following rates of efficiencies :—Combined efficiency 
of 1,000-Kw. motor: full-load 90 per cent., {-load 87 per cent., 4-load 
85 per cent; 500-Kw. motors: full-load 89 per cent., #-load 87:5 
per cent, }-load 84 per cent. [Presumably for the word motor” 
we must read motor-generator," 

City.--The contract for the electrical installation in the new 
out-patients’ block of St. Bartholomew’s Hospital, which is in 
course of erection, has been awarded to Messrs. Thompson, Ritchie 
and Co., Ltd. The accepted tender is in accordance with the 
specification of Mr. F. Charles Raphael, and includes the lighting 
of the block (about 900 lamps), wiring to the lift and faa motors, 
and the provision of the motor-generator and circuita for the 
medical applications of electricity. 
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HAMMERSMITH.— The B.C. has placed an order with the British 
Electric Transformer Co. for 10 controlling boards of Berry series 
gear, at £35 per set. 


Perth (W.A.).—Messrs. Thermit, Ltd., have received an 
order from Messrs. J. G. White & Co., Ltd., for one of their portable 
rail grinder machines (Mattinson's patent), for the Perth Electric 
Tramways, Ltd., Perth, W.A. 


Salford.— The T.C. has accepted the following tenders :— 


British Westinghouse Electrio & Manufacturing Co.—Bpecial car accessories. 
Meters, Ltd.—Station meter. 

W. T. Glover & Co., Ltd.—Pnaper-insulated cables. 

Liverpool Electric Cable Co., Ltd. — Cables. 

Howard Asphalt Troughing Co., Ltd. — Asphalt troughing and bridges. 
Rowland Carr & Со. — Bitumen and bitumen compound. 

Berry, Skinner & Co. — Switches and motor starters. 

Everett, Edgecumbe & Со. — Gravity type ammeters. 

Simplified Underground Conductor Co., Ltd. Asphalt concrete. 

Ferranti, Ltd.—House meters. 

Adams Manufacturing Co., Ltd.—Motor starters. 

Johnson & Phillips, Ltd.— Cables, 

Electromotors, Ltd., and Royce, Ltd.—High and low speed motors. 

General Electric Co. Steel insulated serewed tubing. 

British Insulated & Helsby Cables, Ltd.—House fuse boxes and mica sheets. 
Lancashire Dynamo & Motor Co., Ltd.—Electric motors. 


Stalybridge.—The Stalybridge Joint Tramway Board 
has decided to install a 2,000-Kw. turbine set in its generating 
station, and has placed the complete contract, including turbine 
generator and condensing plant, in the hands of Messrs. Willans 
and Robinson, Ltd. The alternator, which is to be of the three- 
phase type, will be built by Messrs. Bruce Peebles & Co. 


FORTHCOMING EVENTS. 


Open to October 17th.—Engineering and Machinery Exhibition at Olympia, 
Kensington, W. i 

Tuesday, September 25th. — At 8 p.m. Electrical Contractors’ Association 
(Ine... At Frascati Restaurant. Mr. E. L. Berry on “A New 
Method of Employing Twin Lead-Covered Wire for Electric Light 
Wiring." 


THE CAPACITY EFFECT IN WATER 
RESISTANCES. 


IN a recent number of the E.. Z., Herr Karl Wallin describes some 
useful tests on this subject carried out at the Stockholm Technical 
High School. It has often been suggested that liquid resistances 
used to absorb the load of alternators or transformers cannot safely 
be considered as working at a power factor of unity t ecause of their 
electrostatic capacity. The following tests go to prove that though 
a capacity effect is present, it is quite negligible under ordinary 
circumstances. The resistances used were specially made for the 
tests, and consisted of two rectangular iron plates separated by 
means of a rubber-covered insulated wire bent into a U-shape and 
running round three sides of the plate. In this way a narrow vesse 
was formed into which any desired liquid could be put, and through 
which a current could be passed from one iron plate to the other. 
The liquid was kept running through the vessel, so that a steady 
temperature and resistance could be maintained. The surface of 
each plate in contact with the liquid was 4,300 sq. em., and the 
average distance between the plates was `6 cm. In each test the 
current flowing and the voltage between the plates were measured 
by standard meters, and at the same time the current and voltage 
curves were recorded by means of a Duddell oscillograph. 

A large number of tests were carried out with water of varying 
degrees of purity and at varying current densities, and the three 
following examples indicate the sort of results obtained ; — 


— A M — —— M € — —— 


: Calculated 


| 
i | ; Current 
Test Oscillograph! Volts | Seius » density 
No. curves | between Amperes. of li itid in amperes 
, shown in: plates. T URL pe per square 
| em. cube. шене; 
| | 
1 Fig. 1 7°92 | 1 8567000 ' 23 
2 Pig. 2 113 2 404,000 4°65 
3 Pig. 3 55 50 


| 7,880 116 


In order to obtain readings at higher current densities soda 
solutions were used, and densities up to as much as 1,000 amperes 
per square metre were obtained, the volt and ampere curves, how- 
ever, remaining practically superposed as in fig. 3. 

It is evident from these tests that, even under the especially 
favourable condition of a very small distance between the plates 
compared with their area, no noticeable phase displacement 
between the voltage and current occurs, and also no appreciable 
distortion of the current curve. 

+ In the case of soda solutions, however, a distinct phase displace- 
ment could be produced, but only so long as the voltage employed 
was not much in excess of the dissociation voltage of the solution. 


Some tests on this point were carried out with a three-plate 
resistance in which the middle plate acted as one electrode and had 
a surface of 220 sq. cm. in contact with the liquid, and the end 
plates (at a distance of only 14 cm. from the middle plate) acted as 
the otherelectrode. These tests showed that though no phase dis- 
placement could be noticed with a 5 per cent. soda solution, a 
considerable displacement occurred with 5 per cent., 10 per cent., or 
15 per cent. solutions with a current of 20 amperes and 1'5 to 
`9 volts. А remarkable fact noticed was the absence of all phase 


displacement again at the highest attainable saturation of the 
solution (3 kg. of fused soda in 12 litres of boiling water) No 
change in this respect occurred even at the highest current densities 
(50,000 amperes per sq. metre). In those cases where a phase dis- 
placement was obtained, the liquid resistances did not behave quite 
like ordinary condensers, for the usual exaggeration of the higher 
harmonic waves in the current curves did not occur. 

The experiments point clearly to the fact that for all practical 
cases (circuits of 100 volts or more) no capacity error whatever can 
be introduced by the use of liquid resistances consisting of iron 
plates in water or in soda solutions. 


NOTES. 


Review of Whittaker's Electrical Engineers’ 
Pocket-Book.— The following reply from our Reviewer to a 
letter in our ‘‘Correspondence” columns arrived too late 
for inclusion there:—‘ Your reviewer expressly stated that 
even Hospitalier was not immaculate, in order to soften the 
force of the criticisms which it was his duty to make. On 
looking up p. 314 of Hospitalier he sees that an unnecessary 
2 has got into one of the formule, but in the numerical 
example immediately underneath it the correct formula is used, 
and so the. careful reader would not be misled. On p. 317 
there are a lot of formul: given, but without looking up a paper 
published in 1903, the reviewer cannot say whether they have been 
correctly copied or not. Anyhow, the errors in the one case are to 
the errors in the other as the cost of the sack to the bread in 
Falstaff's hill. 

“The authors do not grasp the reviewer's point about the 
permeability of iron being large for small magnetising forces. 
It is an extraordinarily curious and important phenomenon (vide 
Rayleigh's ‘Scientific Papers’). There is no ‘of course in con- 
nection with it. Because a quantity attains a maximum value, 
it does not follow that it is initially small. 

“It is misleading to compare the semi-metaphysical criticisms 


of Euclid’s axioms with the palpable error on p. 102. The current 


grows at the rate (v — RC / and not at the rate v/r, so long as 
the ‘v volts act on the L henrys.' If we separate the L and the R, 
which is a physical impossibility, we can easily make up non- 
sensical theorems. 

"'The explanation of the ‘skin effect,’ although plausible, is 
wrong. The statement that a theoretical explanation may be clear 
to a practical man, but not to a mathematician, needs proof. : 

" In the above letter we are told that the pocket-book does not 
pretend to be a mathematical treatise, but this is no reason why it 
should give erroneous formule. The reviewer was not referring to 
three printers’ errors on p. 127 when criticising that page, but to 
the formule themselves. He now learns that they are copied 
from the Electrical World, of New York, but this does not 
make them any more accurate. He always thought that 
the capacity of a ring was т r/log (8 a/r), approximately, where 
а is the radius of the circular axis, and r the radius of the cross- 
section. The formula the authors give is * r. Your reviewer does 
not need to refer to the complete formule for the inductance of 
rods terminated by small square plates for the simple reason that 
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no such formule have ever been calculated by a mathematician. 
The formule are what the French call shocking.“ Fancy giving a 
formiula for the self-inductance of two equal spheres and stating 
that their capacity equals the radius of either !— Your REVIEWER." 


Radiation from Gas Mantles.—In a paper read before 
Section A of the British Association, Mr. J. Swinburne discussed 
the current theories put forward to explain the great luminous 
efficiency of the gas mantle. One is that rare carths have a property 
of selective radiation, in virtue of which they send out a larger pro- 
portion of their radiant energy in the form of light than ordinary 
hot bodies. Another is that the Bunsen flame is really very hot, 
and that the mantle is of such low emissivity that it gets rid of so 
little power that there is little difference of temperature between it 
and the flame, and it is therefore hot enough to give the light by 
pure temperature radiation, without any anomaly. One reason why 
the simple temperature explanation has been much questioned, and 
generally rejected, is that the temperature of the Bunsen is 
generally taken to be much lower than it is. 

“The simple temperature explanation fits the phenomena. If 
pure thoria has low emissivity it will rise to a temperature near 
that of the shell of flame bathing it. Having low emissivity it will 
then give out little light, but the light will have a larger proportion 
of visible and refrangible rays. If a very little of a body witha 
high emissivity be added, radiation will increase, bnt the tempera- 
ture of the mantle will fall, as there must be a steeper heat gradient 
to supply it. The total radiation is then increased, and though the 
proportion which is luminous will be diminished, the total light 
will be increased. Further addition of the emissive substance 
increases the total radiation and reduces the temperature until the 
light given is less even than with pure thoria." 

“The reason why ceria is used is not that it has any peculiar 
radiating qualities; it is chosen because it is fairly permanent at 
the high temperatures, and does not weaken or spoil the thoria 
mantle." 

"Though this simple explanation may be ample, it does not 
follow that there may not be allsorts of curious things, such as 
selective emission, luminescence, catalytic action, resonance, unstable 
oxidation, and other occurrences, whose names are as impressive as 
vague." 

The author discusses these in turn, and dealing with a suggested 
function of the ceria, whereby it acts as an oxygen carrier and aida 
combustion, he says :— 

" As an analogy we may consider a matrimonial agency, with a 
number of women on its books. Any man knocking about who 
comes there meets a wife at once and combines, or is burnt at once, 
whereas, had he merely knocked about until he met a suitable wife, 
the probability is that he would have been longer about it. Ina 
stationary population of immortal Americans, the state of equili- 
brium (with the maximum degradation) would be reached when the 
marriage and divorce were equal. A matrimonial agency, like a 
true catalist, would then have no effect on the state of equilibrium. 
This is really only the catalytic theory again, looked at from a 
molecular point of view." 

He concludes: “ The explanation that there is nothing anomalous 
about the mantle, and that it gives light just because it is very hot 
has a Jordan simplicity about it which makes it unpopular com- 
pared with the Abana and Pharpar of luminescence and catalytic 
act ion; but, all the same, very simple explanations are very often 
wrong." 


Fatality.—At York electricity works on the 12th inst., a 
labourer named Laycock was killed while employed by Messra. 
Manlove, Alliot & Co., Ltd., in demolishing the main flue of the 
destructor. It appears that the deceased was standing between the 
brick wall of the flue and the wall of the destructor building, 
engaged in unscrewing the bolts of the clamps which keep the flue 
secure, and had just got the bolts loosened, when the brick wall 
of the flue gave way, and, falling outward, pinned the unfortunate 
man to the wall of the destructor. 


The Gas Turbine.—Àn article by Dr. C. E. Lucke, a 


pioneer in the gas turbine field, is published in the Engineering 
Magazine for August, in which the author discusses the feasibility 
of the turbine, and protests against the protracted discussions 
between writers on the subject where only individual opinions, and 
not experimental results, are concerned. He has himself carried 
out experiments on the temperature drop in a De Laval turbine, 
driven for the purpose by compressed air, and has found that the 
actual fall obtained is only a small percentage of the theoretical 
adiabatic fall, indicating that there is very little conversion of heat 
into work in the course of free expansion in nozzles, and that, 
therefore, such expansion is very inefficient. The result is 
corroborated by the author's inquiries of many eminent experi- 
menters in the same direction. A number of questions addressed 
to engineers interested in the subject of gas turbines elicited 
replies from some of which we quote :— 

Prof. R. C. Carpenter said: “ Respecting the future commercial 
success of the gas turbine, I would state that I bave formed an 
opinion which is unfavourable, due to the extremely high tempera- 
ture which the working parts must be subjected to. Quite a 
number of experiments respecting the gas turbine have been 
carried on in our laboratory during the past cight or ten years. I 
felt at first that the machine could be made a practical success, but 
latterly I have concluded that the practical difficulties were nearly 
unsurmountable." 

Prof. В. A. Reeve, concerning the prospects of overcoming the 
difficulties, said: “The prospects are,excellent. . . . . The usual 
period for the experimental development of a solution of the 
problem of building old devices along new lines is all that 


a 


intervenes between the present and a practicable gas turbine 
The compressor is the only unsolved and difficult part of the 
próblem." 

Prof. W. T. Magruder believed the difficulties would be over- 
come, and was not prepared to say that compression was absolutely 
necessary. 

Mr. F. E. Junge said the prospects were good if the efficiency of 
the proposed turbine was & secondary consideration; he saw no 
difficulty in the compression, but spoke of the “impossibility ” of 
finding proper material to stand the high temperatures continu- 
ously, a phrase which discounts his reference to good prospects. 

Prof. Elihu Thomson was not prepared to disclose data obtained 
by the General Electric Co. ; he saw no theoretical impossibility in 
the gas turbine, but considered the practical problems of great 
difficulty, especially that of compression. 

Mr. W. L. R. Emmet, who had taken up and abandoned the sub- 
ject several years ago, thought that it offered “a less attractive 
field for development than many others to which a competent 
engineer might devote his energies.” 

The author concludes that the practical gas turbine is a long way 
off, and we regretfully concur in this view. 


Milan Tramways Congress, — The International 
Union of Tramways and Light Railways ends to-day its annual 
congress at Milan. It was opened on the 17th inst. by the Italian 
Minister of Public Works, and on that day M. Ch. Thouet pre-ented 
for Prof. Eric Gerard, who was unable to be present, a paper 
dealing with electric traction on light railways. This was 
followed by a report from M. E. A. Ziffer on the economic 
importance of producer gas plants in relation to tramways. 
M. Ziffer has been prominent as a reporter on other occasions. 

On the second day there were three papers during the day, and 
another by Signor G. Semenza on“ The Applications of Steam Turbines 
to Electric Traction,“ during a reception by the Italian Edison Co. 
in the evening. M. Géron read his report on The Design of 
Tramcars," with special reference to their width; MM. Piazzoli 
and G. Rasch compared the systems of feeding an important net- 
work with or without divisions; and Mr. Kapp presented in the 
names of MM. Rasch, Blondel, d'Hoop, McCloskie, Swinburne and 
Wyesling a scheme for standardising direct-current motors. Two 
papers on “ Permanent Way,” and a third, appropriately enough, 
by M. Watt-Mann, on The Results obtained from the Use of 
Meters on Tramcars,” occupied the third day; while to-day is to 
be given up to reports on the various brakes in use on electric 
tramways, by MM. Petit and Scholtes, and on the maximum speeds 
of trains on light railways by M. E. Krasa. 

In a future issue we hope to give our readers some idea of what 
the papers contained. 


Prospects in New Zealand.—From a correspondent in 
New Zealand we have received an extract from a Wellington paper 
which reads as follows: 

" Inquiries made of the Department of Labour go to show that 
the electrical engineer has become somewhat of a drug on the 
market. Apparently he has gathered in the Old Country that New 
Zealand is busily engaged in illuminating and propelling itself by 
means of electricity, and he has come out here to offer his services 
in the process. Now he finds that be is not in such demand as he 
thought; and he is looking eagerly for that which he thought would 
be thrust upon him." 

Our correspondent adds that others in the profession who, like 
himself, are liable to be led astray by the exaggerated accounts of 
New Zealand's prosperity, should take note of the above. 


Electric Shock.—It is reported that an engineer named 
George Platt, engaged at the Warrington Corporation electric 
station, and residing at Martinscroft, received a shock at 6,000 volta 
from one of the generators, and was badly burned. He was taken 
to the infirmary. 


Killing the Dust.—The Brooklyn Rapid Transit Co. 


has found the sandy dust of its suburban surface lines so 


` objectionable that it is trying to overcome the trouble by sprinkling 


the very lowest grade crude oil direct from the railway tank 
wagons over the tracks. The results are said to have been very 
satisfactory, as the oil, which contains a great deal of asphalt pro- 
ducts, cements the dust and sand into a semi-solid mass, from which 
particles cannot be whirled by trains passing at high speed. The 
cost of the oil is about 3 cents per gallon, and 4,000 gallons per 
mile of double track have been used. The Street Railway Journal 
for September contains illustrations of the simple apparatus in use, 
but the article does not state how frequently the road has to be 
treated to keep the dust down permanently. 


The Liability of Contractors.—At the weekly meeting 
of the Tramways and Electricity Committee of Belfast Corporation, 
on the 17th inst., the city surveyor, Mr. Cutler, made a report with 
regard to the time occupied. by Messrs. J. G. White & Co., Ltd., 
London, on the construction of the permanent way. From this it 
appeared that the firm undertook to do the day work in nine 
months, and the time actually taken exceeded that limit by 36 days. 
The contractors were liable to a penalty of £1,000 per day over the 
contract period. Of that period, 26 days were lost owing to 
" stress of weather,” and 143 days by strikes. Taking everything 
into consideration, the surveyor could not see that the penalty of 
£1,000 per day could be enforced. 


South Africa—A course of lectures on “ The Applica- 
tion of Electrical Methods to Chemistry” is being given by 
Prof. Lehfeldt at the Transvaal University College, Johannesburg. 
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Electro-Harmonic Society,—Arrangements have been 
made to hold the Society’s concerts for the ensuing season in the 
King’s Hall, Holborn Restaurant, on the following Friday 
evenings :—Smoking concerts: October 5th and December 14th, 
1906; January 11th and April 19th, 1907. Ladies’ nights: Concerts 
will be held on November 9th, 1906, and February 22nd, 1907. 
Members can now obtain their season tickets, which provide 
admission for one friend also to each concert, upon application to 
the hon. sec., Mr. W. E. Lane, Finsbury Pavement House, E.C. 
The annual subscription is 10s. 6d., and is payable previous to the 
first concert of the season. 


P. & 0. Batti-Wallahs' Society.—On Thursday last 
week the P. & O. Batti-Wallahs’ Society, with the kind consent of 
the managing directors of the P. &. O. S.N. Co., visited one of their 
latest ships, the ss. Moo/tan, at Tilbury Docks. The members 
travelled by special saloon to the docks, arriving about 2.50 p.m. 
They were received by the chief engineer, who asked the 
electrician attached to the ship to show the members round. A 
tour of the engine room was made, and all were much struck to 
see the great advancement that the P. & O. Co. had made in their 
electrical equipments. The plant installed consisted of five two- 
crank engines coupled up to four-pole dynamos of the Siemens- 
Belliss & Morcom combination, and one smaller generating sct 
placed on the upper deck, with a small donkey boiler for emer- 
gency use. The wiring for the upper decks is connected to the 
main board through a branch board in the emergency engine room, 
thus arranging for lights on the upper decks should the main 
engine room be flooded through mishap. The five main sets generate 
each 350 amperes at 105 volts, the low voltage being the only 
unchanged feature since the days when the older members were 
at sea. Two sets feed the motor circuits, two the lighting circuits 
and one is spare. The ammeters, starting switches and speed 
regulators for the many motor circuits were the first means of bringing 
home to the members the fact that a great change had taken place. 
The five forced-draught fans were driven by electric motors, as 
were two large fans ventilating the engine room, and many appli- 
cations of electricity were seen in different parts of the ship. A 
large number of cabins were provided with small electric fans, and 
in the pantry and galleys very interesting examples were seen, such 
as an electric motor for turning the spit in the roasting ovens, and 
also electric plate and dish washing machines. In the saloon were 
a large number of electric punkahs fitted up, and these are, no 
doubt, much appreciated in the tropics and preferred to the old 
hand-pulled punkahs of the earlier days. An electric telephone 
system has been introduced enabling the officer on the bridge to 
speak to either the engineer of the watch, the look-out forward, or 
the officer on the poop (while mooring.) Before leaving, the 
visitors were entertained to tea in the saloon, and all expressed 
great satisfaction at the admirable arrangements made by the 
Р. and О. Co. for their reception. 


The Thury System.—The 7s (Engineering Supple- 
ment) says: It is understood that the sole rights for this country 
and certain others for the Thury system of electrical transmiseion 
have been acquired by Messrs. Dick, Kerr & Co., Ltd. It will be 
remembered that the Thury system was regarded as a material 
element of the success which was anticipated by its promoters for 
the Victoria Falls electrical transmission scheme. Messrs. Dick, 
Kerr & Co., Ltd., there is reason to believe, are on the point of 
utilising the Thury direct-current system in several directions. 
In the meantime, the dircct-current system first proposed for the 
electrification of the Victoria Falls has been replaced by three- 
phase alternating.” 


Electric Shock Fatalities.—On the 11th inst. an inquest 
was held concerning the death of Gilbert Edwards, a signal fitter 
employed by the District Railway, who died from injuries received 
by accidental contact with the third rail. Edwards was at work 
near the Mansion House Station before daylight on 5th inst., when 
his spanner came into contact with the live rail, and a current 
at several hundred volts passed through his body. He died at St. 
Bartholomew's Hospital on the following Saturday after stating to his 
relatives that the accident would not have occurred if the current had 
not been turned on half-an-hour ahead of time. Evidence was 
produced to show that the current was turned on at 4.30 a.m., the 
regular time, and that Edwards was at work just before this. If 
the man's spanner had not slipped no harm would have come to 
him. In returning a verdict of Accidental death,” the jury added 
a rider to tha effect that “in their opinion the District Railway 
Co. should adopt some means of giving warning to the men employed 
on their line a few minutes before the turning on of the electric 
current." 

One day last week at the Brimsdown power station two men 
received electric shocks while repairing а cable. One of them, by 
name James Winepress, was killed, the other being seriously 
injured. i 


` 


Unfair Preference.—At a recent meeting of the Bolton 
Town Council it was stated, in connection with the acceptance of a 
tender for supplying two Lancashire boilers, that the firm whose 
tender (not the lowest) was accepted was approached with a view 
to obtaining a reduction of the tender ; the other firms, however, 
were not given an opportunity to reduce their tenders, and it was 
said that a local firm refused to tender on account of preference 
given to another local firm which always got the work. It appeared 
that ten other firms tendered at a lower price than the Bolton 
firm, and the latter, when requested, took off £100 (74 per cent.). 
An attempt was made to have the question reopened, and was 


supported by 29 members, but 34 opposed it, and the movement 
failed. Strong remarks were made as to the unfairness and immo- 
rality of the procedure adopted, and it was urged that if the Com- 
mittee was satisfied that only one firm could do the work, the 
others should not have been put to the expense of tendering. It 
was clear that the object of the Committee was to retain the work 
in Bolton, and equally clear that the method adopted to gain this 
end was highly discreditable to the Corporation. Unfortunately, 
the recognition of moral obligations and good faith are not 
characteristic features of municipal trading. | 


Scott's Old Воух, — Тһе second annual re-union dinner 
will be held at the Manchester Hotel, Aldersgate Street, on October 
6th, at 6.30 p.m., for 7 o'clock. The scheme for an annual re-union 
has been taken up with enthusiasm, and a large number will be 
present. All who were trained or engaged in Scott's Engineering 
Works at Hammersmith or Acton are cordially invited. Anyone 
not having received a notice should communicate with the hon. sec., 
Mr. H. Marryat, 28, Hatton Garden, E.C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELBOTBIOAL Битви posted as to their movements. 


ESE 


Central Station Engineers.—The Bradford T.C. has 


appointed Mr. JohN Wm. Dawson as assistant electrical engineer 
to the tramways department, at a commencing salary of £175 per 
annum, with an increase to £200 at the end of a year. 

The Edinburgh Electric Lighting Committee has agreed to 
recommend that the mains superintendent be voted an honorarium 
of £50 in recognition of a labour-saving device for lamp cleaning 
devised by him. 

The Worksop U.D.C. has increased the salary of Mr. J. P. 
CROWTHER, electrical engineer, to £200 per annum, rising by £25 
& year to £300. 

At the meeting of the South Shields Town Council on the 
12th. inst the Electrical Committee recommended that the salary of 
the electrical engineer (Mr. J. Н. Cawrtura) be increased from 
£500 per annum to £550, rising by annual increments to £700. In 
moving the adoption of the report, Alderman Rennoldson referred 
to Mr. Cawthra's ability ard assiduity, and thought the application 
was fully justified. An amendment that the matter be deferred 
for three months, and one that Mr. Cawthra’s salary be increased 
by £25, were both defeated, and the recommendation of the Com- 
mittee was agreed to. ` 

Mr. WM. ALLEN, A. M. I. E. E., is resigning his position as 
engineer-in-charge under the Gloucester Corporation, having been 
appointed chief assistant electrical engineer to the borough of 
Mansfield. He will take up his new duties next weck. 

Mr. R. H. Wirsos, third engineer at the Chesterfield Corporation 
Electricity Works, was on Friday last presented by the staff with а 
silver cigarette case and pipe with amber mouthpiece, on the 
occasion of his leaving to take up the duties of chief assistant to 
the Lewes Electric Supply Co. Mr. R. L. Acland, who made the 
presentation, recalled the fact that this was the fourth occasion 
during the past 12 months on which a member of his staff had 
obtained the post of chief assistant engineer to an electric supply 
undertaking, in three of which the lighting and tramways were 
combined. 


General.—We are asked to announce for the informa- 
tion of our engineering readers that the wife of Mr. John A. 
Smeeton, of London and Manchester, passed away on September 
8th, at Staines, after acute suffering from appendicitis. 

Mr. Н. С. JENKINS, of the British Westinghouse Co., Trafford 
Park, has been transferred to the Sheffield office of the company as 
salesman. 

A South African correspondent says that on August 24th an 
unfortunate accident happened whereby Mr. T. PARKER, electrical 
engineer at Port Elizabeth, bas lost the sight of one eye and will 
have to undergo a serious operation. Mr. Parker was driving along 
Main Street, where the tram-rails are now being laid, when he was 
struck in the right eye by a piece of metal chipped off one of the 
rails. 


NEW COMPANIES REGISTERED. 


Patent Appliances Syndicate, Ltd. (90,047).—This company 
was registered on September 4th, with a capital of £500 in £1 shares, to acquire 
the benefit of certain existing inventions relating to a self-charging electric 
battery and improved method for the production of air gas, and to develop and 
turn to account the same, &c. The first subscribers (ench with one share) are: 
—J. Phillips, 193, Lambeth Walk, B. E., boot factor; G. Petrides, 29, FitzJames 
Avenue, West Kensington, merchant ; W. Moores, 14, Leckford Place, Brixton, 
S. W., engineer; Mrs. L. Phillips, , Sternhold Avenue, Streatham Hill, S. W.; 
M. Fabre, 88, Sternhold Avenue, Streatham Hill, professor of languages: Мга. 
E. I. Petrides, 29, FitzJames Avenue, West Kensington; and F. R. Pate, 108, 
Powerscroft Road, Clapton, N.E., accountant. No initial public issue; regis- 
tered without articles of association, 


— 
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Pilkington & Gibbs, Ltd. (90, 072).— This company was 
registered on September "th, with a capital of £5,000 in £1 shares, to carry on 
the business of engineers, dealers in machinery and manufactured articles 
(excepting in Great Britain, steam and power hammers), cotton machinery 
manufacturers, ironmasters, founders, inetal- workers, tinplate makers, electric 
cable manufacturers, electrical engineers, coppersmiths, electricians, Xc. The 
first subscribers (each with one share) are: W. R. Pilkington, Dowry House, 
Bamber Bridge, near Preston, engineer; G. J. Gibbs, Brownedge, Bamber 
Bridge, near Preston, engineer; А. C. M. Lillie, 23, Osborne Terrace, Bamber 
Bridge, near Preston, draughtsman: B. Hansom, Albert Square, Fleetwood, 
engineer; F. J. Chesters, 18, Broadgate, Preston, clerk; A. E. W. Gwyn, 
37, Culmington Road, Ealing, W.; and J. L. Bertwistle, The Limes, Appleby, 
brewer. No initial public issue. The number of directors is not to be 
Jess than two or more than five; the first are W. R. Pilkington and G. J. 

„Gibbs (permanent governing directors); qualification of governing directors, 
500 shares; of others, £200 shares or stock; remuneration as fixed by the com- 
pany (subject to any agreement). Registered oftices, 7, Lime Street, Preston. 


Christy Brothers & Co., Ltd. (90,039).—This company was 
registered on September 3rd, with a capital of £19,000 in £1 shares (3,000 
deferred), to acquire the business carried on at Chelmsford, by Christy Brothers 
and Middleton, to adopt an agreement with F. Christy, L. F. Christy and 
W. Middleton, and to carry on the business of civil, mechanical, electrical, 
hydraulic, consulting and contracting engineers, ironmasters, iron and steel 
manufacturers and founders, &c. The first subscribers teach with one share) 
are:--F. Christy, 53, Broomfield Road, Chelmsford, electrical engineer: 
L. F. Christy, 51, Broomtield Road, Chelmsford, electrical engineer; 
W. C. Christy, 54, Broomtield Road, Chelmsford, engineer: G. H. Balls, 
** Dinmore,”’ Broomfield, electrical engineer; W. Rishworth, Kirk Ella, Hull, 
electrical engineer; E. Hockley, Maddow Road, Chelmsford, works foreman ; 
and F. W. Taylor, Chelmsford, auctioneer. No initial public issue. F. Christy 
and I, F. Christy are governing directors, and each may retain office while 
holding between them 6,000 shares; remuneration, £400 and £800 per annum 
respectively, 


Sevenoaks Motor-car and Electrical Co., Ltd. (90,070).— 
This company was registered on September 6th, with a capital of £6,000 in £1 
shares (2,000 4 per cent. cumulative preference), to carry on the business of 
motor-car, cycle and vehicle manufacturers, storers and dealers, electrical and 
general engineers, &e. The first subscribers (each with one share) are: Capt. 
Н. Fulton, Lisburn, Sevenoaks; J. Fult n, Lisburn, Sevenoaks; Miss I. L. Heany, 
Lisburn, Sevenoaks; A. Whitehead, London Road, Sevenoaks, engineer; Mrs. 
A. E. Whitehead, London Road, Sevenoaks; Miss E. Whitehead, Riverhead, 
Sevenoaks; and A. E. Hasemore, 91, Lavender Hill, Tonbridge, clerk. No 
initial public issue. The number of, directors is not to be less than two or 
more than seven; the first are H. Fulton (permanent chairman) and A, 
Whitehead; qualification, £100; remuneration as fixed by the company. 
Registered office, Tubs Hill, Sevenoaks, Kent, 

t 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Turnery, Ltd. (London) (79,195).—A 5 per cent. 

debenture, dated August 3151, 1906, to secure £322 14s. Id., charged on the com- 

any's undertaking and property, present and future, including uncalled capital, 
bas been registered. Holder: H. H. Sanders, 10, Windmill Street, W. C. 


Uxbridge and District Electric Supply Co., Ltd. (62, 706). 
Issue on T ap Sist of £1,600 6 per cent. debentures, part of series created 
July 10th, 1906, to secure £15,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of same series: £9,400. Й 


CITY NOTES. 


Malaga Electricity Co., Ltd. 


THE directors’ report to December, 1905, says that the sale of 
current produced Ptas. 254,972°48 for 1905, as against Ptas. 
255,508°41 for 1904, showing a decrease of Ptas. 535:93. The total 
income from all sources amounted to Ptas. 335,920 99 in 1905, as 
against Ptas. 334,970`47 in 1904, showing an increase of Ptas. 950:02. 
The expenditure has increased from Ptas. 215,921°62 in 1904 to 
Ptas. 259,029:26- in 1905, a difference of Ptas. 43,107:64. The 
number of 8-c.P. lights has increased from 26,466 in 1904 to 27,187 
in 1905. The number of customers has also increased from 3,280 
to 3,478. The profit, apart from any depreciation, has decreased 
from £3,189 to £2,175. This amount has been used for the purposes 
of depreciation, and there is a balance to carry forward of £47, 
against a balance last year of £36. The additional capital expendi- 
ture in 1905 has been £1,731, expended as follows:—Laying of 
mains and overhead wires, £754 128.; installations, £642 15s. ; 
transformers, £77 14s.; new water supply, 487 19s.; meters, &c., 
£167 18s. = £1,730 188. The diminution in the profit of 1905, as 
compared with 1904, is due to:—(«) Increased taxation; (b) the 
company having to give & day-load in order to meet the German 
competition. This item alone accounts for more than half the 
difference in profits between the two years. It is impossible to 
avoid running during the day, since competitors do so, but Malaga 
&t present is not large enough to provide a paying load for two 
companies; (c) the annual festivities not being held on account of 
the heavy loss due to the severe drought experienced by the whole 
of the South of Spain. 

Mr. E. Crawshaw, the engineer at Malaga, reports that the steam 
plants, including boilers and engines, are in good working condition, 
as are also the generators and the electrical equipment. ‘The 
poor-gas plant is running daily 14 to 16 hourg most satisfactorily, 
and, although it is not yet a paying day-load, there is in this year 
(1906) a great improvement over last year. Unfortunately again 
this year, owing to drought, the water-power has had to be cut off 
since June 26th, and our steam plants have had to take the load, 
and must continue to do so until next October, but we expect that 


by then the new reserve steam plant will be ready, ard the water- 
power company will have a complete steam plant of the most 
modern type ready to switch on to their customers’ mains in the 
case of any breakdown of the water-power, so that, although 1906 
will be an improvement on 1905, there is a still brighter look-out 
for future years.” 


Dick, Kerr & Co., Ltd. 


THE report for the year ended June 30th last, to be submitted to 
the meeting on the 27th inst., states that the profits earned during 
the twelvemonths’ trading amount to £86,354. Out of this bad 
to be paid debenture and loan interest and trustees’ fees, and there 
bas been reserved the sum required to provide for the premium 
payable on the redemption of the present debenture stock. These 
items absorb £13,365, leaving a balance of £72,989, to which must 
be added the profits brought forward from last year, namely, 
£42,388, makiny a total of £115,377. Тһе directors propose to 
carry to special reserve for extensions of manufactories or replace- 
ments of machinery, &c., or special depreciation of same (referred 
to below), £15,000; to pay a dividend of 10 per cent. on the 
ordinary sbares, and to carry forward £56,077. During the year 
the ccmpany bas been fully employed on important contracts, both 
at home and abroad, and the manufacturing departments have been 
kept busy. Last year attention was drawn to the severe com- 
petition existing in all branches of the business, and the directors 
regret to say there is no improvement in this direction. In the 
last balance-sheet there was shown a special reserve of £40,U00 to 
be set aside for the purposes of extensions of manufactories, re- 
placements of machinery, &c., or epecial depreciation of the eame. 
The directors now propose to make a net addition of £10,000 to 
this reserve, bringing the total to £50,000, in addition to which 
£5,000 has been written off tools, &c.— financial Times. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— 


Lisbon Electric Tramways, Ltd.—Further issue of £100,000 ordinary Shares of 
£1 each. 

To appoint a special settling day in— 

United River Plate Telephone Co., Ltd.— Further issue of 20,000 ordinary 
shares of £5 each, fully and £2 108. paid, Nos. 80,001 to 100,000. 

And to allow tbe following securities to be quoted in the Official 
List :— 

Calcutta Tramways, Co., Ltd.—29,880 5 per cent. cumulative preference 
shares of £5 each, fully paid. 

Hastings and District Electric Tramways Co., Ltd.~-27,474 ordinary shares 
of £5 each, fully paid, Nos. 50.001 to 77,474 and 40.000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 1 to 10,000. 

The Committee has ordered the undermentioned to be quoted in 
the Official List :— а 


Folkestone Electricity Supply Co., Ltd.—Further íssue of £15,000 44 per ecnt. 
first debenture stock, 


Prospectus.—77e Mabira Forest (Ugenda) Rubber 
Co., Ltd.—This company has been before the public with an issue 
of 93,998 £1 shares. It is to acquire a lease of the Mabira Forest, 
on the west bank of the Victoria Nile, for rubber plantation and 
other purposes. The forest has an area of 150 square miles, and 
the number of indigenous rubber-yielding trees of the Funtumia 
elastica species is estimatcd at nearly two millions, one half or 
more of which are said to be suitable for immediate tapping.’ 


Geneva Tramways Co., Ltd.—At an extraordinary 
general meeting held in London last week, the Hon. A. G. Brand 
presiding, resolutions were passed approving a scheme for selling 
the undertaking to a new company and winding up the old one. 


Sao Paulo Tramway, Light and Power Co., Ltd.— 
The directors have declared a quarterly dividend of 2 per cent. 


Primitiva Gas and Electric Light Co. of Buenos 
Aires.—An interim dividend has been declared on the ordinary 
shares at the rate of 5 per cent. per annum (2s. 6d. per share) for 
the half-year ended June 30th last. 


Armstrong, Whitworth & Co., Ltd.—The directors 
have declared a dividend on the ordinary shares at the rate of 20 
per cent. per annum for the past half-year, carrying forward 
£103,869. 


Halifax and Bermudas Cable Co., Ltd.— Further 


dividend of 24 per cent., making 5 per cent. for the past year, 
carrying forward £774. 


Direct West India Cable Co., Ltd.— Further dividend 


of 3 per cent., making a total of 6 per cent. for the past year, 
carrying forward £1,313. 


Eastern Telegraph Co., Ltd.—^An interim dividend cf 


1} per cent. on ordinary stock has been declared for quarter ended 
June 30th. 


British Thomson-Houston Co., Ltd.—The report is 
published, just has we go to press, for the усаг ended March 31st 
last. The available profit of £33,245 has been applied to various 
depreciations. We shall print the report next week. 
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MAREET QUOTATIONS. 


Wednesday, September 19th. 


Latest Fortnight's 
CHEMICALS, ёо. Price. Inc. or Deo. 
a Acid, Hydrochlorio ss per cwt. 5 / ke 
a „ Nitric .. . T . per cwt. 227 a 
a „ | Oxalic.. We vs .. percwt. 82/- 2 
а „ Sulphuric is per сиё, 5/6 zc 
a Ammoniac, Bal  .. e. per cwt. 49J. р 
а Ammonia, Muriate (crystal) per ton #33 10 a 
a T 592. od x per ton £90 б 
a Bleaching powder .. per ton £5 10 > 
а Bisulphide of Carbon per ton £18 
a Borax TA v per ton £15 
a Benzole (90 96) per gal. l 
a » (50 95) . per gal. 1 
a оше Bulphate per ton 29 5 
a Lead, Nitrate per ton 228 
a „ White Sugar per ton £31 vi 
a „ Peroxide per ton £27 10 E^ 
a Methylated Spirit .. E .. per gal. 9/6 а 
a Naphtha, Solvent (90 % at 160°C) per gal. 6/6 be. 
a Potassium Bichromate, in casks per lb. d. s 
a Potash, Caustic (75/80 96) per ton ds 
a Potassium Cyanide s .. per lb. 83d. 13d. inc, 
a Shellac is T T .. percwt. 220/- ES 
a Sulphate of Magnesia per ton £4 10 s 
a Sulphur, BSublimed Flowers per ton £6 10 ES 
a »  Reoovered А per ton £5 10 2l 
a M Lump ae 6e per ton £65 M 
a Soda, Caustic (white 70% per ton £10 15 2: 
a „ Crystals га «s .. рег ton £8 5 5 
a Sodium Bichromate, casks per lb. 934. m 
e s Cyanide ee ee ee por Ib. Tad. ad. Inc 
METALS, &о. 
b Aluminium Ingots, in ton lots .. per ton 2200 - 
b - Wire, in ton lots .. per ton 4220 s 
b - Sheet, in ton lots .. per ton £210 
b Babbitt's metal ingots .. .. рег ton £48 to £140 - 
с Brass (rolled metal 2*to 12") basis per Ib. did. d. inc. 
€ [T! Tube (brazed) e ee per lb. 1 : 0 d. ine 
e ?? 99 (solid drawn). ee per lb. 1 d * inc 
€ „ ire, basis. А .. рег lb. 93a ae 
e Copper Tubes (brazed) . . per lb. d. ine 
» » (solid drawn) .. per lb. 1 d. inc. 
g Copper Bars (best selected) .. per ton £101 £2 inc. 
9 Copper Sheet ee m .. per ton 2101 £2 inc. 
$9 [T] e. eo e ee per ton £101 £2 ino 
в „  (Electrolytio) Bars . рег ton £94 £2 inc 
б n " Sheets .. рег юп £106 £32 inc 
€ oy "à per ton 91 £2 inc 
в А oe H.O. Wire Ib. IId. ad. ine. 
f Ebonite Rod А А рег 1Ь. 8/8 - 
» Sheet • рег Ib. Bj- ee 
п German Silver Wire "m per lb. 17 a 
h Gutta-percha, fine T per lb. 6/- to 7/- S^ 
India- rubber, Para fine per lb. 5/14 to 5/13 dec. 
$ Iron, Charcoal Sheets per ton £18 ie 
$ 4, Pig (Cleveland warrants) per ton 64/5 zd. inc. 
ево |. dub AN ik 
oe U өату ee ee per n to . ee 
„ Wire, galvanised No.8 .. per ton me ‘ae 
15 t А 
9 Lead, English Ingot ee per ton 1 720 17 6 12/6 inc. 
| 15 : 
g 99 [I] Bheet ee ee per ton 1 25 17 е | " 12/6 inc. 
m Manganin Wire No. 98 .. es per lb. E n 
g Mercury © ән is . per bot. £ . 
d Mica (in original oases) small. per lb. 6d. to 1/- с 
LL) » ,» medium per lb, 2/6 to 4/. oe 
4, " » large .. perlb. 4/6 to 8/6 EN 
p Phosphor Bronze, plain casti в per lb. 1/1 to 1/8 92 
P s» rolled bars & rods per lb. 1/14 to 1/8 as 
p " „ strip & sheet per lb. 1/4 vi 
o Platinum га ёа .. рег o nominal Же 
e Silicium Bronze Wire  .. .. per b. 1/- to 1/1 MS 
{ Steel, Magnet, aco'd'g todeso'p'n per ton £58 СИ 
"^ 33 99 in bars ee ee £15 to £40 oe 
g Tin, Block (English) б. ee рег юр 70 2184.10 2s 
я „ Wire, Nos. 1 to 16 ee per lb. 9/8 
p White Anti-friction Metals 
“ White "t d .. рег ton £48 to £70 a 
k Zino, Bh'$ (Vieille Montagne bnd.) per ton #83 


Quotations supplied by: 


а 8. Boor & Со. h Edward Till & Со, 

b The British Aluminium Co., Ltd. 1 Bolling & Lowe. 

e Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 

d F. Wiggins & Sons. m W. T. Glover & Co., Ltd. 

e Frederick Smith & Co. n P. Ormiston & Sons. 

f India-Rubber, G.P. and Teleg. о Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronse Co., Lud. 

g James & Bhakspeare. 


Llandudno and District Electric Tramway Con- 
struction Co., Ltd.—Mr. Chas. H. Rigg, presided at the statutory 
meeting of this company held at 13, St. Helen’s Place, E.C., on 
17th inst. In an address to the shareholders he stated that the 
directors were advised that the line would be finished and running 
by Easter next year. The contractors, Mesars. Bruce Peebles & Co., 
Ltd., had undertaken to pay a dividend at the rate of 6 per cent. per 
Три чр to June o, ue on a 5 саа гра 

or any profits of the com or the iod antecedent 
to that date available for dividend on such ANA 


be much affected. 


Tuesday Evening, 

MaRkETs are mainly inanimate and languid. Every day some 
fresh member whose business is connected with investment stocks 
succumbs to the prevailing impression, that nothing like this 
depression has ever been seen in the course of his Stock Exc 
career. Several offices we know where staffs have received an 
additional few days’ holiday for the reason that there is not sufficient 
work to keep everyone employed; the clerks are ‘sent off one or. 
two at a time, for extra holidays. A rush of prospectuses is talked 
about as likely to come next month, and the usual hope deferred 
looks forward to October for the salvation of business, 

One of the features is the flatness of District stock, s 
hint as to what might happen having been given here last 
week. The various mass meetings to protest against the revised 
scale of fares will probably injure the company in ite season- 
ticket receipts; it is not likely that the ordinary daily revenue will 
Metropolitan Consolidated has been flat also, 
the price dropping to 61. This is due to the continuance of the 
poor traffic returns. Trials were run last week at Park Royal of 
some of the most important machinery to be used in generating the 
electric current which wil! be supplied to sub-stations on the 
Metropolitan-Great Western section to Hammersmith, and the work 
should be finished certainly before another month is out. For 
Central London Ordinary stock to have dropped a point to 85 is 
rather surprising, in view of the District rebellion. City and 
South London remains dull, but a rise of two points lifts Waterloo 
and City to 1041, upon the approach of the time for the company's 
complete absorption by the London and South-Western. Ву the 
way, the stocks of the latter railway have not benefited at all by 
the Wimbledon and East Ham meetings. 

Electricity Supply shares exhibit more of that declining tendency 
to which attention has already been drawn this month. City of 
London's are down to 104, so, perhaps, the people who ran up the 
price preparatory to selling, have now disposed of their shares. 
Charing Cross Ordinary are lower at 42. St. James’s at 11 are 10s. 
easier, and a drop of { in Metropolitans brings the price to 8}. 
The only alteration caused by dividend deduction is the loss of { in 
Chelsea Ordinary. Oxford shares, ег 28. 6d. remain at 61. 
Debenture stocks are colourless. 

Speculation in Anglo-Americans seems to have taken up all the 
time and attention of the Telegraph section, because there is 
hardly a movement in anything else. The Anglo group has 
hardened—appreciably in the case of the Deferred. Trust com- 
panies’ securities are equally motionless, nor is there any change in 
the prices of the National Telephone list. Indo-Europeans put on 
15s. to 604, a buyer finding that there were no shares in the 
market. 

Some few manufacturing shares are a little lower. Noticeably, 
there are falls of pg in Brush Ordinary, and of 3 in the Preference, 
of iin Edison & Swan fully paid A " shares— making the price 
24—and of 4 in Henley's Preference. But Henley's Debenture 
has regained the 4 it lately shed. There is firmness to be found 
in Babcock & Wilcox at 43 and in British Aluminium at 4. 

London United Tramways Debenture shed a point, and British 
Electric Traction Preference went down 2s. 6d. to 94. Anglo- 
Argentine Trams are steady, and the same description applies to 
the other stocks in this section. 


Compagnie Francaise des Cábles Télégraphiques.— 
The gross receipts of this cable company in 1906 amounted to 
6,800,000 fr., a8 compared with 5,519,000 fr. in the preceding year. 
On the other hand, the expenses reached 6,521,000 fr. as con- 
trasted with 6,859,000 fr. in 1904. The figures show a profit of 
279,000 fr. for 1905, as against a loss of 1,340,000 fr. in the previous 
year. Notwithstanding the more favourable results the directors 
informed the shareholders at the last meeting that the position of 
the company remained difficult on account of the old cables 
needing to be improved, while the disputes with Venezuela and 
St. Domingo had not been settled. The company has a share 
capital of 13,430,000 fr, and obligations amounting to over 
47,900,000 fr. in circulation. 


Direct Spanish Telegraph Co., Ltd.—The board 
has decided to pay in addition to the dividend at the rate of 
10 per cent. per annum on the preference shares, an interim divi- 
dend at the rate of 4 per cent. per annum, free of income-tax, on 
the ordinary shares, both for the half-year ended June 30th, 1906, 
and payable on October 1st next. 


City of Buenos Ayres Tramways Co., Ltd.—Accord- 
to the Financial Times, a further distribution of бв. per share 
be made by the liquidators on and after 1st. prox. 


— — — e 
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Presant NAMB or B Dividends for the last | 8 
Issue, Е инее four years. Sept. Iich. 


Ш 1902. 1908. 

95,000 | Amason Telegraph Co.'s shares, Nos. 1 to 95,000 10 Nil | 

155,0001 Do. do. 5 % Debs., Nos. 1 to 1,860 Red. | 100 N 
Anglo-American Telegraph  .. ES vis .. | Btock 


Т 


о 
EI 

ad [ond 
ett 
a. 
NONE 

2 

| 

2 


28 2 


8,148,700 Do. do. do, 6% Pref. vs e» | Stock 
8,148,700 Do. do. do. Deferred .. | Btock 23$— 23; 
60,000 | Anglo-Portuguese Tel., 6% Mort. Deb. Stock Red. | 100 T e. T к 99—101 xd 
44,000 | Chili Telephone, Nos. 1 to 44,000 b 6 7 8 8 6,— 7 
1,882,856] | Commercial Cable Sting. 600 year 4 96 Deb. Sk. Red. | Stock 4 4 4 4 $ 97 - 9o 
- 16,000 | Cuba Telegraph T T és ee ee - 10 64 10 Б Б 84— 9 
rec e egraph, ee 4 4 = 
80,000 Do: do. ü Debs. ee ee 50 44 4 44 98 —101 
60,7103 | Direct United States Cable ҚА ва sè 20 8 8 % : 41% lé3— 16 
65,500 | Direot W. India Cable, d Reg. pet 11$01,900,R. | 100 4 t 44% 44% 100 —102 
6,000,000 | Eastern Telegraph, Ord. Stock v .. | Stock 7 7 1 " 7 % 144 —117 
2,000,000 Do. 84 Y. Pref. Stock 100 84 84^ 8405 | BAG со — 92 
1,848,772 Do. 4 9 Mort. Deb. Stock Red. .. | Stock | 4 4 Ф 4 4 36 107 —109 
800,000 | Eastern Extension, 1 and China Tele. 10 7 7 7 7 X 143— 144 
752,400 Do. 4% Deb. Stock ..  .. Btock | 4 4 4 4 X 1054—1073 
800,000 ow Afric, Tel., 4 95 Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 4 4 % 99 —101 
200,000 . 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 25 4 4 4 4% 101 —103 
180,887 Globe Telegraph and Trust s - 10 |43 А, bj 54%, 104 — ПА 
180,887 Do. do. 6 % Pref. e - 10 6 т 6 6% 6% 14— 14; 
j 150,000 Great Morten eee yon pennagen A 10 124 15% | 2 96 24% 874 — 894 
b Halifax an ermudas e, st Mort. | |, КЕ 
57,900 Debs, within Nos. 1 to 1,90, Red.] 100 | 44% | 48% | 44% | 44% | 100 —102 
951,197 | Marooni's Wireless Telegraph .. T s ae 1 Nil Nil Nil Nil ў — ly 
72,680 | Monte Video Telephone Co., Led. Ord. ө э 1 8 $ 8 96 4% oe i— 14 
86,403 . do. 0. b 96 Pref, ee 1 6 5 % b 96 ee t— 1 
1,068,888 | National telephones Pref. Stock os - ee | 100 6 6 6 6 4 169 -111 
1,906,667 Do. А Def. Stock ie ee | 100 449 b Б Б 100 111 
€ 15,000 Do. do. 6 Cum. 1st Pref. ee ee 10 6 6 6 6 11 т: 13 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 6 6 104 — 12 
. do. 6 96 Non-cum. 8rd P., 1 to 260,000 b b 5 6 b 513— 514 
: do. 94% Deb. Stock Red. Stock | Bà 83 843, | 8 98 — 100 
1,689,508 Do. do.. 4 9% Deb. 8tock Red. vá 100 4 4 4 4 95 1024 —1044 
179,818 | Oriental Telep. and Elec. 1 to 171,604, fully paid 1 8 6³ 64° 74% lu ly 
Do. do, do. 6 % Cum. Pref. eo 1 6 6 6 6 2 A = 114 
100,000 Pact: &E o rel., 4 % da Bebe, lt 1.000 100 4% 4 "E ‘ И —1⸗2 
0 uropean °% uar 8., to 9 — 10: 
11,888 | Reuter’s as vá 8 5 5 5 $ 6 g 6 & 7— 72 
60,000 | Telephone Co. of Egypt, ‘4a % Deb. Red. - .. | 100 es s Ре 44% 101 —104 
8,901 | Submarine Cables Trust ee E ee ee | Cert. 6 6 6 6 96 199 —132 
90,000 | United River Plate Telephone m x 5 7 8 8 8 % 7— 7 
40,000 Do. р um. Pref., Nos. 1 0 40,000 б 6 b 6 5 96 51— 
119,91 Do. do. Debs. ee ee ве oe Btock b b b b 96 109 —112 
15,6000 | West African Telegraph, Shares T 10 2 4 4% $3— lc 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 68,006 94 il Ni il Nil — d 
150,000 Do. 4% Debs., 1 to 1,600 guar. by Bras. Sub. Tel. | 100 4 4 4 4% 1004 — 10: 
901,980 | Western Telegraph, Ltd., Nos. 1 to 207,930 10 7 1 1% 5 % | Mi— 142 
15,000 Do. o. 6 % Debs. 2nd series, 1906 | 100 5 5 Б 5 $ .-. 
668,880 Do. do. 4% Deb. Stock Red. .. | 100 4 4 4 4 103 —106 
88,821 | West India and Panama Telegraph .. - ee 10 i Nil Nil ia 
84,568 Do. do. 6% Cum. Ist Pref. s - 10 Тт” | 1%* | 6 5 Y — 67 
4,669 Do. do, 6% Cum. 2nd Pref. is s 10 il Nil il Nil 11— 5 
80,0008 | Do, do, 6% Debs., Nos. 1 to 1,800 e. į 100 5 926 5% | 5 96 6 936 99 —102 


| 


Including arrears. 


mr e a чы ‚з ü—Ä— ——— 


Closing Business done Rise + 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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LIAN ALIO-ATBOL MDC ITAN, u., n bU o, uu .. 5 pe ге 0» | 6 rpm F a 
100,000 Do. Nos. 490,008 to 910,007 and 560,008 to £80,007 . 6 | б 1 
960,007 | Do. 5) % Cum. Prefs., 1 to 2600001 .. 5 a 169, N | 64%, 52— 6 
266,600 Do. ermanent, 6 % Deb. Stock, 1888 ' 100 We 6 96 6% 6 $ l35 —141 
985,100 Auckland E. Trams., 5 % 1st Mort. Deb. Btock .. | 100 me 5% | 6% 5 | 108 —105 
800,000 Baboock & Wilcox, 1 to 580,000 H 1 i 17 190% 20% 42— 4i 
100,000 | Do. do. 695 Cum. Pref., i to 100,000 .. 1 vs 6 6 % . 6% | la— 1 
88,000 British Aluminium, Ord., 2,001 to 40,000 ..  .. 5 y ы 70:75 | 8j— 4 
40,000 t Do. do. q % Cum. Pref... oe LJ 6 | Nil Nil 1 Ж, 7 % 61 Te 61 
90,000 | Do. do. " A” 6% Cum. Pref. ..  .. б Nil Nil 6% | 6% | 5 — | 
20,000 | Do. do. 4 Funding Certs. ee Б ee ee 4 % i 4 % 4 — 4 
| Do. do. 6% ist Mort. Deb. бю Red, | Stock | 5% 5 5% БФ | 101—105 
800,000 British Columbia E. Rail Def. Ord. Stock . . | 100 sa 6 6 6 о 117 — 120 
800,000 ро. 6 Pref. Ord. Stock e ee ee 100 ees 6 6 І 5 95 110 —113 
11 Do. 5 % Cum. Perp. Pref. Stock — ..  .. | 100 ae 5% 5 ` 6% 106 —109 
$40,400 Do. 1st Mort. Debs., 1 to 6,250 .. T 40 - 44% 4 | 44% 1034 —1054 
220,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 Ау 4 4 449, 101 —104 
188,801 | British Electrio Traction ЕР sac рз S 10 8 6 6 $ 8 ч, 6à— 6 
161,481 Do. do. 6 % Cum. Pref. .. ee 10 6 6 6 6 96 02— 94 
410,178 Do. do. 96 2nd Deb. Stock Red. | 100 " sae 43 43 923 — 944 
100,600 | British Insulated and Helaby Cables s T 6 10 8 8 8 67— 71 
100,000 Do. do. 6 % Cum. Pref. s 5 6 6 6 6 бк— bè 
212,000 British Thomson Honsion 4 S 8 M R 100 БМ 44% 4: 44% | 97 —100 
8 es ouse ref., 000 an : 
400,000 ( $501: 46,000 ũ//ꝗꝶ⅕ꝛ | 6% | Ni | .. | n— wy 
1,016,858 Do. do. 45 Mort. Deb. Stock  .. | 100 " 4% 4% 4% 77—83 
60,000 ївгочен, Lindley & Oo., Ord. .. © oo | £l Nil Nil Nil EN ike 43 
60,000 Do. do. 6% Cum. Pret. ..| £l Nil Nil Nil a 14/6 to 15/6 
105,781 "Brush Eleotrioal Engineering, Ord., 1 to 106,781 .. 2 Nil Nil Ni! 23% i— 14 
150,000 А Non-cum. 8 % Pref... - 3 6 6 6 % 6 NU 1i— 2 
195,0001 ро. Perp. Deb. Воск .. | Btock | 4 44 44% | 405 95 — 98 
195,000 Регр. 2nd Deb. Stook Stock 4 45 43% % 82 — 81 
100,000 Buenos ‘Ayres & Belgrano, 1 to 00, 000 5 x BY 4% 8 97— BR 
40,000 Do. „A 6 % Cum. Pref., 1 to 40,000 5.71! .. 6 7 6 % 6 7 bi— 5 
97,500 Do 5 1 to 27, 500 ee ee 5 ee 6 6% 6 % 5 — бА 
817,700 ро. Deb. Stock ..  .. 100 "E 5% | 5% | 695 | 104 —106 
190,000 Do. : 2nd Deb. Btock es ee 100 ee 5 % 5 % 5 % 102 —106 
106,000 | Calcutta Trams., 1 to 105, 00. 5 sa 6% | 8% | ЗФ, Hi + 
82,610 Do. 106,001 to 187,610  .. ve ХА 5 F i " 89$ | 8 — 83 
850,000 ро. % 186 Deb. Stock $e xx | 100 ‚ | 4 43% 1% 103 —106 
86,000 | Callender’s Cable Construction shares ane 5 15 | 194 124% 15% 103— 11) 
40,000 Do. do. 69% Cum. Pref. 5 5 7 | 5 ® 5% | 6 | би— 53 
800,000 Do. do. 44% lst Mort. Deb. Stock Red. | Stock 44% | 44° 44% 4% ! 105 —110 
491,299 | Cape E. Trams., 1 to 491,222 .. .. .. e} 1 . 01593 110% | 5AE — 7 
Y саш чон. Alkali, 1 to 450,000 .. 1 M 4% $% 6 1 lL5— 15 
280,211 44% lst Mort, Deb. Stock | 100 К 4j | 4% | 44% 97 —1C! 
1,989,608 Central London Railway, 0:0. Stock ee ee | Btock | 4 4 Ф 4 | 4% Ез — НТ xd 
580,816 do. 5. Pref. Stock ee | Stock | 4 4 4 4 $7 — 90 xd 
680,816 Do. do. De do. Stock | 4 495 | 4 4 78 — 16 
1,480,000 | Ону and a London Railw ae co eo | Btock | Bł AM 9 14 43 — 45 
85,600 rompon S Co., Nos. 1 о 200 Е 8 b 94 245 18— 11 
олом | { . i e | 595 | 6% | 5% 5 * | 965—985 


J And bonus of 10s. * From Manchester Share List. 


Continued on mext pede.) 


ius — ——— — ee — — 


A lteter 
x 


| 
| 


k ended 
Quotations тсе or 
Rept. 1801. Вере, 18th, Fall — 
Highest Lowest. 

84— 4 ee | oe ee 
57 — 92 гә га T 
39 -= tR} T 9 + 4 

1131 —1144 1142 | 113; . 
941 — 91i 943 | 231 | 32 
101 —105 s A" 2 
= T} oe oe ee 
97 = 994 98] 977 ee 

B4— ee ee ee 
17 TE. 18 ee ee ee 
87 — s oe ев eo 
оң —101 oe ee ee 
154— 16 152 | 15 R 

100 —162 zà - oe 
144 —147 - 145 | 145 | 
90 — 92 92 91 
107 —109 "Hi "n 
141— Mi 1413 14 
1054 1075 a $: 
$9 —101 09; ee 
101 —103 101$ 
10$— 114 lig 10i ш 
11:— 144 142 ee ee 
874— З Bsa vs 
100 —102 ee П ee | ee 
t01 — 614 @e | ee ! + Y 
1— lyk CO. N^ 2s 
n wi ee ee if y 
ee ee 1 
10) —111 1102 1095 oe 
109 —111 1107 | 1094 й 
11 xx 13 11,5 .. ee 
104— 124 10 | цу .. 
514— \ мІ bg ee 
95 1007 gy? ee ee 
1024 —1044 104 . oe 
lí— lys 26.3 .. 
an 112 oe ео ee 
9 —102 oe ee ee 
Ti— 7 78 ee . 
101 —104 ee ee ев 
129 —132 ee ee ee 

q — 73 • . ee 

5}— 54 ee ee 
109 —112 rj 0 ee 
9 — 1 | е е | ee 
2— i ee | oe ! ee 
1004 —1084 „ : 
Mi- 143 BS Maj e 
103 —106 б | ee ee 

i— 7/6 92 
61 — 6 o 

44— 54 n oe T 
99 —102 | ae 0 | ee 
Т, ACT 7 А 7 Tg i se 

os 3 i 1 ee - 

tj— 6 у er i 

18 —141 ee 
103 —1C5 1043 ' А 

44— 35 юз bd, Е 

14— Ig .. | ba Ik da 

н 4 . 7 v. + 

Gi- 660 | " 

tà— 55 57 — 0 |o c d 

1— 4 pose Q6 od : 

100—006 | . | -1 
117 —120 11925 ТЕ 
110 ia D АЕН 
167 —110 рс 1 
1034—1054 j .. 35 .. " 
101 —104 Es we ОК as | $ 
51— 6 5. too. oe 
91 — WW NS — 3 
15 ик 1167 11522 
925 — A ᷑ñ᷑ ỹƷ́§17t4 | tà 
tl 62xd  . | | 
by— А | ee e . 
102 —105 : - РЕ 
95 — 97 ds E —23 
1j— 13 | . ee 
77 — 83 oe е 
14/6 to 15/6 oe ee | 
= 1 ee ee = pr 

li— 14 339 | . 
96 — 98 ee oe | ee 
82 = B4 | ee ' oe | oe 
8: — } G9 5. ! x. 
oj— 5 | ee | ее i oe 

6 — | ee | ee ! Ы 

104 —106 ar et м 
100—106 — | 5 лаз We 
Ri— td | ; vs 
8 — в ' P rau i 
103 —106 | E c : 
104— 11 | os oe 
68— { oe 
eo "AN 
pz ee | 
12— 175 | ee J • t 
97 —10 "— n 
bi — Kö ‚ кү! RS | -I 
97 — 99 ә; Yà РЯ 
73 == 76 | + | es ee 
43 — 45 44) 434 ae 

li- Mg ee oe ee 

06 — 98 ee ee ae 


eA period of nine months. + Quotations on Liverpool Btock Exchange. ft Unless otherwisc stated all snares are sully paid. § Interim dividends, 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(continued). 


Present NAME, POM Dividends for the Closing Closing 
Share. last four years. Вер. llth. | Sept. 1900, 
t 1908. | 1909. | 1904. , 1906. 
960,000 Dick, Kerr & Oo., 1 to 000 ee 1 ee ee 10 ee ig— 1 là— 14 
805,000 Do. до. 6 ou Pref., 1 to 805,000 T 1 gs 6 6 6 if— 1 lg— li 
994,150 Do. do. 489 Deb, Btook ..  .. .. | 100 м ё$ 108 —106 —106 
60,000 Dublin United Trams. r] 1 ee ee 10 ee 6 6 14 — 16 14 — 15 
281 Edison & Swan Ued., A“ ahrs, Ёл a. 6 Nil - § ee 4 13 i H 
17,180 Do. war shares, i o мю . | ND Nil ee 8 95— 23 
844,088 einen ee ee 100 4 4 4 4 85 -— 87 85 — 87 
119,100 Bieotrio C бов io 11100 oo 6. „| 9 | 6 4 Nil i- af 2 
81,800 Do. do. Cum. Pref., 1 to 81,800 3 1 1 1 1% 14— 1{— 7 
900,000 Do. do. Perp. 1st Mort. Deb. Bk. 4 4 4 4% 85 — 88 B5 — 88 
25,000 | General Bleotrio Co, d 5 €, Cum. Pret. .. | 10 8 8 6 5% 9 — 54 9 — 0 
200,000 в 0. 4 re. Deb. ee Stock 4 4 4 4 ga — 97 98 == 97 
78,000 Gt. N. & G Ball Pror Ora A”4% 1 to 10 2s 8 4 4 4 4 
96,000 | Greenwood & Batley 1 Cum. Pref. „ ove] d ex 7 1 1 1 10} 104— 103 
80,000 Do. do. Mort. Debs. e» — | 100 x 5 5 5 101 102 101 —102 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. P b 90 15 15 16 12 — 18 13 — 18 
200,000 Do. do. Pref. .. b 4 a 
: Do. 50: йй D Btock Btock 1074 —10e 
108,029 Do. A me ee ee е е ee ee 1074—1 
India-Rubber, Gales Pera & Wi orks.. 10 |109 1 5 10% 17 — 18 
87,500 Liverpool Overhead Railway, M 10 1 10 1 Nil 11 — 1% 
10,000 |+ Do. do. t. 210 paid RA 10 6 6 6 b i1— 
600,070 | London United Trame (1901), 1 to 50,007 9 10 siè 8 6 8 8 — 
899,980 Do. do. 60,008 to 100,000 (£6 paid) RS 10 бе 8 6 8 a 
125,000 Do, do. 5 % Cum. Pref., 1 to 128,000 10 b 6 b 5 
1,881,000 Do. do. 4% lat Mort. Deb. Stock ee | 100 và 4 4 4 93 —96 . 
814,016 Matropontan Electric Trams, Detd. .. v "s 1 Nil N N B [- 
600,000 . 5 % Cum. Pref. we es v5 1 5 96 5 96 b b 
860,000 Do. 4 % Deb. Stook Red. .. 100 г: “ 4 44 i 
90,000 | Peebles (B.) & Co. 8 96 Cum. Pref., 90,001 to 40,000 b a xa 6 6 4 
94,500 Potteri ries Е. Tro., 20,001 to 40,000 & 50,001 to 54,500 | 10 a 18 5 4 1 
24,500 Do. 5% Cum. f., 1 to 90,000 & 40,001 to 44,500 10 «4 5 5 5 14— 
945,000 Do. Deb. Воск .. кк M ON .. | 100 M 4 4 44 100 —108 
87,860, | Telegraph Construction and Mainten uh 90 90 15 15 884— 854 
150,000 i % Deb. Bås., 1 to 1,500 Red. 1909 | 100 | 4 4 4 4 100 —103 
8,599,200 Undergd. E. R., Lon., 595 Profit Shar. В. Nts. .. 55 6 6 90 — 92 
540,000 | Waterloo & City Railway, Ord. Stock e. | 100 Bj к! в 108 —106 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 8 il il — 11 
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REVIEWS. 


Electric Machine Design. By H. F. PARSHALL, M.Inst.C.E., 
and Н. M. Новлнт, M.LE.E. London: Engineering. 
Price £2 2s. net. 


This is a revised and enlarged edition of the authors’ 
work on © Electric Generators," published about four years 
. ago. To the origina] section on Continuous Current 
Generators many additions have been made, including 
designs of machines that have proved in practice to be 
particularly good. 

The authors remark in the preface that in © Electric 
Generators" certain designs not of the greatest excellence 
were included as illustrative of certain features; in the 
present edition they have made it, as far as possible, a 
principle to include only machines which have proved in 
practice to represent an advanced state of the art of electric 
machine design. 

The designs given in the book are to illustrate different 
phases of dynamo construction, and not to furnish working 
models for manufacture, as no  well-advised engineer 
would blindly follow another's designs. 

Part I deals with Continuous Current Generators, and 
commences with a discussion of the different materinls used 
in construction and their chemical composition, magnetic 
and electrical qualities. 

Among the apparatus for hysteresis testing, there is given 
a description of the arrangement used by Messrs. Siemens 
and Halske, in which entire sheets are tested instead of little 
pieces eut from them, a method which permita of much more 
reliable results being obtained. A large number of 
magnetisation curves are given for different classes of iron 
and steel. In several cases the curve of residual magnetism 
is also given, this information being of considerable value in 
some classes of designing. 

Hysteresis curves are given showing the effects of anneal- 
ing, ageing and pressure. 

Insulating materials are very fully treated, insulation 
curves of a number of different materials being given. The 
authors tell us that rubber should never be used in any form 
in dynamo machinery, 4 remark which recalls painful 
experiences of 15 to 20 years ago. 

In the chapter on E.M.F., the variation of E. M. F. with 
variation of the arrangement of conductors on alternator 
armatures is dealt with. This is a useful chapter for refer- 
ence, showing“ as it does the most ‘favourable arrangements. 
Perhaps in a future edition the authors could supplement 
this by showing the modifications produced by the fringe 
around the gap. | 

A number of experimental heat tests are given, showing 
the temperature at different points between the inner and 
outer layers, the rate of rise on time runs, &c., of field 
spools. Considering the enormous amount of information 
which the authors give us, it may seem greedy to ask. for 
more, but if they could furnish similar information relating 
to armatures it would be very acceptable. 

A point on which there is always some uncertainty in 
calculating the temperature rise of armatures is the question 


of the core losses. Our information on this subject is con- 


siderably augmented by the curves which the authors give, 
based a8 they are upon actual tests of a large number of 
machines. 

In the chapter relating to the design of magnetic circuit 
a number of leakage factor diagrams are given, and calcu- 
lations for the magnetic circuits of induction motors. 

One of the most important portions of the book is that 
rclating to the commutation of continuous-current machines. 

The general method adopted by the authors to ensure 
sparkless collection is twofold, first, to restrict the cross 
ampere-turns on the armature to a certain limit relatively to 
the forward excitation ; and secondly, to keep the reactance 
voltage at each set of brushes within a given amount which 
appears to vary with the size of the machine. 

The limiting value which the authors give to the cross 
magnetising ampere-turns appears to be equal to the forward 
ampere-turns of the air-gap and teeth. 

Thus, in а 1,500-Kw. machine, of which full details are 
given, the cross ampere-turns amount to 9,490, while the 
forward excitation (gap + teeth) is 9,000. In a 550-xw. 


machine the figures are 7,400 and 7,100 respectively. In 
the remaining examples given, both of generators and 
traction motors, the cross ampere-turns are less, generally 


considerably less than the forward excitation. For generators : 


the reactance voltage appears to be kept in the neighbour- 
hood of 4, except in the case of the 1,500-Kw. machine in 
which it is 8. This machine is stated to work quite 
sparklessly, even with considerable overloads (when, of 
course, the reactance voltage would be still bigher), and it 
would be interesting to know the special points in the design 
which enable this satisfactory result to be obtained with such 
а high reactance voltage. 

In the examples given of traction motors, two machines of 
24 and 27 н.р. have reactance voltages of 11 and 9'9 
respectively, while a later machine of 117 Н.Р. bas a 
reactance voltage of 5:3. | 

Rotary converters are dealt with in Part IIT, conversion 
from alternating to continuous only being treated, as the 
authors point out that difficulties are liable to arise if the 
machines are used for the opposite purpose. 

Armature winding diagrams and tables are given; also 
complete detailed particulars of two rotary converters of the 
authors’ design. This section concludes with a discussion 
of the relative advantages of rotary converters and motor- 
generators, in which the limits to the use of the former 
machines are stated. 

The design of alternators is treated in Part IV. The 
information in this, as in the previous sections, is remarkably 
full, and examples are given of various alternator designs. 

Now that turbine generating sets are coming into such 
extended use, any information relating to the design of this 
class of machinery is exceptionally welcome, and we are 
glad to see that the authors have taken up this subject in 
the two concluding sections of their book. 

Turbine sets, both for alternating and continuous 
current work, are treated, and in connection with the latter 
the use of commutating poles, to ensure sparkless collection 
at the high speeds at which turbines are run, is fully dealt 


with. Various useful tables are given in an Аррепїїїх. 
C. W. H. 


Modern Polyphase Machinery. By А. Stewart. London: 
S. Rentell & Co. 1906. Price 5s. net. 


This book, like most of the books which have recently 
been written on polyphase machinery, is for the use of the 
practical engineer. It originally appeared as a serial in the 
pages of Electricity, and has now been revised and brought 
up-to-date. Some of the descriptions of the methods of 
constructing machines are good, but taken as a whole, we 
cannot recommend the book. 

The printing of the few mathematical equations and 
formule is very badly done, and some of the diagrams are 
drawn carelessly. For instance, Са x Ra (р. 39), does not 
stand for CRa?, but means the product of the armature 
current by the armature resistance. It is highly probable 
that the printer is more to blame than the anthor in several 
places, but the general effect is unfortunate. In our opinion 
a little more care spent on the general get-up of technical 
books would well repay both authors and publishers. 

The chapter on insulators and their properties does not 
meet with our approval. It is stated that the dielectric 
strength of a material diminishes as its thickness is increased. 
It is only recently that electricians have begun to see what 
an absurd statement this is. In our opinion, what Principal 
Carey Foster calls the “electric strength " of insulating 
materials depends mainly on their temperature and hygro- 
scopic condition, and is practically constant. The experi- 
ments quoted extensively at Institution debates and else- 
where to prove the contrary, merely show that the experi- 
menters were unaware of the meaning of electric intensity, 
and how it is measured. 

The theoretical parts of the work could easily be improved. 
For instance, the following extract is meant to assist the 
practical man in understanding the phenomenon of resonance. 
“ ТЬе network itself may be considered as having a certain 
periodic time, i. e., if a wave of E.M.F. is impressed upon it, 
it will surge through the network and re-appear at the 
terminals. 

* [f that wave of E.M.F. took 1:2 seconds to traverse the 
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network it would then synchronise with the fundamental 
E. M. F. of a 50-cycle alternator, and we should have complete 
resonance as the periodic time of the network would be the 
same as that, of the alternator " (p. 98). 

The first sentence is almost unintelligible. We suppose 
that 1:2 is а misprint for 002. We are sure that the author 
with a little care could have expressed himself better. From 
the second sentence we get the impression that the pheno- 
menon is due to synchronism between a free and a forced 
oscillation. This is undoubtedly correct, but it would bave 
been helpful to beginners to give mechanical analogies. 

On p. 103 we are told that the electrician is indebted to 
Prof. Joubert for first simplifying the theory by introducing 
the sine function. This is not the case, for Clerk Maxwell 
uses it in the Phil. Trans. for 1865 when explaining the 
theory of the transformer. Не, however, would not have 
claimed any particular credit for introducing it, as it was 
used for 100 years previously in explaining the exactly 
analogous phenomena in optics. 

In talking of the leakage in induction motors (p. 206), 
it is stated that a certain magnetic dispersion is frequently 
termed flank dispersion, and was so described by Dr. Hans 
* Eschenberg." Asa matter of fact, Dr. Eschenburg called 
it s/irnstreuung, and his translator gave it the absurd name 
of flank dispersion. 

The reader will gather that the reviewer is prepared to 
criticise this book at considerable length. The reviewer, 
however, is of opinion that the author has not done himself 
justice, and that if he cut out the parts of the book about which 
he himself must feel doubtful, its value would be considerably 
increased. In engineering theory little attention should be 
paid to authorities. The ** Fathers" of the engineering 
profession have generally considered consistency as the 
meanest of the virtues. If they had worshipped it more 
consistently our industrial progress would probably have 
been slower. 


Management of Accumulators. By Sir D. Satomons. 
Ninth edition, revised. London: Whittaker & Co. 1906. 
Price 68. net. 


That a widespread demand exists for a practical book on 
accumulator manageinent is evident from the fact that not 
only has Sir David Salomons’s book reached a ninth edition, 
but it has also been translated into French, German, Spanish 
and other languages. 

In the preface the author tells us that descriptions of 
obsolete types of cells have been omitted, and that only those 
types which are in common practical use are dealt with. It 
is probably for this reason that no mention is made of the 
Edison accumulator. 

Whilst there is a good deal of practical information in the 
book, there are some expressions which, perhaps owing to 
the loose wording—a marked characteristic of the volume— 
are somewhat confusing. 

On page 37 the author tells us the cells now so largely 
used are the Faure cells improved. As a matter of fact, 
most makers of repute now use Planté plates for their 
positives. In fact, on the pages immediately following, the 
author points out that the Planté type is largely superseding 
the pasted type. 

The repetitions in the book seem to indicate that the 
proofs have not been very carefully revised. Thus, on 
page 40, we read :—'* The two sets of plates are pushed into 
one another so that the positive and negative alternate 
every plate being insulated from the next one by some non- 
conductor called a separator; and again, on р. 43, we 
read :—“ The two sets of plates are pushed into one another, 
so that the positive and negative alternate, every plate 
being insulated from the adjoining one by the insertion of 
separators.” This is just one example out of a number that 
might be cited. | 

Then, ав to the looseness of wording, the following is a 
typical case :—* The section is now ready for forming— 
that is to say, to receive а charging current for a long 
period, so that the plates may be chemically charged to 
retain a charge; or, in other words, have capacity.“ 

The description of the Chloride plate is, we think, not 
quite up-to-date in detail, as we understand that the lead 
roscttes are not now riveted over under a pressure of 


8,000 lb. per sq. in., nor do the negative plate pastilles 
consist of chloride of lead with a small percentage of zinc. 
Nor does the term “ Exide” refer to the construction of the 
positive plate as stated by the author. | 

In the chapter on Failures, Causes and Remedies, some 
very good practical information is given, and this is the 
chapter which will perhaps be most useful to those in charge 
of installations. 7 

А very interesting point is mentioned on page 144, 
namely, that when plates are charged at too slow a 
rate, about 10 per cent. of the maximum permissible 
rate there is a tendency for the paste to throw out 
short crystal needles which have the effect of reducing the 
capacity of the cell. It is possibly the prevention of this 
partial short-circuiting which accounts for the slightly better 
results claimed by the Chloride Co. for cells fitted with wood 
pulp separators instead of the usual glass tubes. 


LESS SE SE ЫЗЫН 


A CHAT ABOUT STEAM TURBINES. 
R By E. AUSTIN. 


(Concluded from page 434.) 


Ir is well known that the dummy pistons are grooved, 
and that strips of brass are let into the turbine casing, into 
which the grooves in the dummy pistons fit ; were these not 
provided, steam would simply leak from one expansion to the 
other, and the steam consumption would be very great. lt 
is desirable in order to obtain low steam consumption to have 
the grooves in the dummies running as near the sides of 
these brass strips as possible, but it is extremely undesirable 
that they should touch. Should they do this, the results are 
often rather more serious than at first sight would appear 
probable. The brass strips, as a rule, are very effectively torn 
from the turbine casing, but the trouble sometimes does not 
end here, for the rotor spindle may also be bent, causing the 
blades to strike the cylinder, and resulting in a strip in one 
or more of the expansions. 

When a new turbine is sent from the makers, the dammy 
pistons are set off these strips by a known amount depending 
on the size of the turbine. It is termed lining-off, and is 
expressed in thousandths of an inch. It varies from about 
„005 in. in the small gets to 015 in. in the larger, hence 
if a turbine is said to be lined off O! in., for instance, 
it means that the distance between the brass strips let into 
the cylinder, and the nearest sides of the grooves, is ‘01 in. 

The method of lining off will be readily understood by 
lifting the steam end keep. Behind the thrust bearing will 
be found a small brass liner. When this is removed it vill 
be found that the rotor has a certain amount of end play, and 
by means of a pinch bar it will be possible to shift the rotor 
both backwards and forwards. The rotor may be moved by 
placing one end of the bar in one of the rings on the thrust, 
and the holding down studs for the steam end keep will be 
found to answer for a fulcrum for the lever. In the large 
sizes, above 1,000 Kw., the rotor is generally too heavy to 
shift in this manner, and it may be found necessary to lift 
the cylinder cover and shift the rotor by means of a small 
jack placed between the dummy pistons and the turbine 
casing. Before doing this, however, an endeavour should 
be made to shift the rotor by means of two bars, operated 
by two men, one on each side of the turbine, but care 
should be exercised not to bend the thrust rings. То 
line off. the rotor is pulled towards the steam end 
as far as it is possible for it to come, and 
when no farther movement in this direction can 
be obtained, it may be concluded that the grooves on the 
dummy or balance pistons are in contact with the brass 
strips. The thrust bearing is then gently pushed forward in 
the direction of the exhaust end to make sure that it is in 
contact with the tbrust on the rotor shaft. The space at 
the back of the thrust bearing is next carefully measured by 
means of a feeler gauge. For the sake of illustration, we will 
suppose this to be *02 in., then if the dummy pistons are to be 
lined off the strips 005, the thickness of the brass liner to 
he placed behind the thrust bearing will obviously be 025 in. 
The lining off is, of course, done at the manufacturer's works. 
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and it might appear unnecessary to trouble about it once the 
job has been done, but with a little consideration, it will be 
seen that after considerable running, wear is likely to take 
place at the thrust and its bearing, resulting in the sides of 
the grooves in the dummy pistons coming in contact with 
the brass strips. The amount of wear at the thrust bearing 
is dependent on the end pressure, and although particular 
care is exercised to reduce this to a minimum by 
altering the gauging of the blades before the turbine 
leaves the works, yet it cannot be reduced to such a small 
value as to guarantee absolutely no wear whatever, and as 
005 in., for instance, is not what might be termed a large 
amount of wear, it follows that it is expedient, in order to 
guard against breakdown, to test this occasionally. 

The makers are always pleased to supply information 
with regard to the correct amount of lining off, and, in fact, 
invariably give it on the instruction sheet. With this 
information, the checking over may be described in detail as 
follows :—Immediately the turbine has been taken off load 
and is perfectly hot, the steam end keep should be lifted, 
the brass iliner from behind the thrust bearing should be 
removed, and the rotor pulled in the direction of the steam 
end in the manner described, and very great care should be 
exercised to ascertain that the grooves in the dummy 
pistons are in contact with the brass strips. It is best, if 
possible, to bring the rotor forward with one jerk, when the 
pistons will be heard to hit the strips. The thrust bearing 
should then be pushed towards the exhaust and 
the distance behind the thrust bearing carefully mea- 
sured by means of а feeler: gauge. When this 
has been done, the rotor should be levered forward a 
little while the liner is replaced behind the thrust bearing, 
but the liner should only be put in halfway; that is to say, 
half of the liner should be left projecting above the surface 
of the casting and thrust bearing, so as to leave a gap 
behind one side of the thrust bearing for taking another 
measurement by means of the feeler gauge. With the liner 
halfway in position, the rotor should be again levered 
towards the steam end, and will this time push the thrust 
bearing behind it, thus clamping the liner tightly. Another 
measurement should now be taken behind the thrust 
bearing, and the difference between this measurement 
and the first will obviously be the amount by which 
the dummy pistons are off the brass strips. If this 
is found to be less than the amount given by the makers, 
a new liner should be made which should be carefully 
gauged by means of a micrometer gauge, and should, of 
course, measure more than the old liner by the amount deficient. 
When the new liner has been made it should be placed in 
position and the lining off checked over, as described 
above, and having made sure that it is correct, the liner 
should be pushed down into position so that its ends are flush 
with the thrust bearing. The steam end keep should then 
be replaced, and having levered it back away from the 
exhaust end as far as it will go, it may be tightened down 
by means of the nuts. The stop in front of the steam end 
keep should then be set back about 003 from the front of 
the turbine casing, when the machine is ready for running 

in. 

At this point we have now cleared away the principal 
queries which arise in connection with the running and up- 
keep of turbines, and it cannot be denied that engineers 
are relieved of an enormous amount of work when this type 
of plant is installed, as compared with reciprocating engines. 
Nevertheless, it is only natural that engineers like occasion- 
ally to examine the interior of their turbines, say once 
in two years. Moreover, it is advisable that they should do 
80, for accidents with machinery are always possible, no 
matter how well it is constructed and how carefully 
it is used. Blades have been known to be stripped 
from one or more of the expansions without anyone knowing 
anything about it until the cylinder cover has been lifted, 
and the only thing that has led to suspicion is the bigh steam 
consumption of this particular set. While speaking of 
blade stripping, it will, perhaps, be as well to mention the 
general causes other than that already mentioned. Abnormal 
‚ superheat is, no doubt, in some cases responsible, and as pointed 
out by Mr. W. Н. Booth some time back in an article in 
the ELECTRICAL REVIEW, our present superheaters are open 
to improvement in this direction ; but until such improve- 


ments arrive it appears to the writer that an automatic alarm 
might easily be invented to give warning when the correct 
figure was exceeded. Very heavy priming may also cause blade 
stripping, but for damage to result from this cause, only 
very great carelessness or very defective design of the boilers 
and pipework can be blamed. Carelessness in closing up the 
turbine when erecting or after opening out for repairs is not 
to be overlooked, or allowing minute pieces of metal or other 
matter to be present in the turbine itself, or the steampipe 
in front of the strainer will in all probability cause trouble 
sooner or later. When the turbine is first erected, the 
strainer should be thoroughly examined, and under no cir- 
cumstances whatever should it be used if in any way 
damaged, so as to allow small particles of steel from the new 
steam pipes, for instance, to get amongst the blades. "There 
are other causes of blade strips, but they are even more 
obvious than those already described, hence it is unnecessary 
to deal with this matter further. 

If, on lifting the cylinder cover, the blades are found to be 
in perfect order, and there are no signs of the bearings having 
been warm at any time, and the dummy pistons have every 
appearance of being clear, that is to say, if they are properly 
lined off the brass strips, then there is little call for further 
work. If, on the other hand, the bearings appear to require 
attention, or if there is reason to believe that they have been 
subjected to any appreciable wear, the rotor should be 
removed. "The wear on the bearings, provided that a good 
pressure of clean oil has always been maintained, is exceedingly 
small, as it is only that due to the steady weight of the rotor, 
and not to any working forces, as in the case of reciprocating 
engines. Turbines have been known to run continuously for 
years with practically no repairs except perhaps new seatings 
for the double-beat controlling valve. Should, however, it 
be necessary to attend to the bearings, great care should be 
exercised in lifting the rotor. A set of slings should be kept 
expressly for this job, and it would be well that the station 
fitter should take a lesson from the contractors' men on 
lifting and lowering the rotor before the work is attempted, 
for a sudden swing of the rotor may be sufficient to bend the 
blades, which can only be put back in position by means of 
special tools and skilled hands. — If, however, it is lifted per- 
fectly level, and very slowly, and if there are plenty of intelli- 
gent hands to guide the rotor blades clear of the fixed ones, 
there should be no fear of damage. 

The difficulty is obviously far greater with larg ge machines 
than with small ones, owing to the additional length and 
weight of the rotor. If it is necessary to make any altera- 
tion to the old bearings or to use new ones, on no account 
should the turbine be closed up until the clearances have 
been taken. The original clearances can, no doubt, be 
obtained from the builders, as these are, of course, taken 
before the machine leaves the works, and although it would 


de probably a very difficult task to make them exactly the 


same when new bearings have been fitted, it is desirable 
that the new clearances should correspond with the old ones 
within a thousandth or so. 

There are, in all, four clearances to be taken for each. 
expansion, namely, the top and bottom, and the two sides. 
The side clearances are generally taken first, by means of a 
feeler gauge, which should be inserted both between the 
fixed blades and the rotor shaft, and between the rotor 
blades and the turbine casing. This is, of course, done while 
the rotor is lying in its bearings with the cylinder cover 
removed. Each ring of blades should be tested in each 
expansion. When both sides have been taken, and if 
the spindle is found to be lying central, that is to say, 
if the clearances are found to resemble the original ones, 
the top and bottom clearances may next be taken. 
This is done by means of lead wire placed between 
the moving blades and the turbine casing, and between the 
fixed blades and the rotor spindle. A number of pieces of 
lead wire are cut off about 2 in. long ; these are flattened out 
and measured by means of a micrometer gauge, and their 
thickness is made a little more than the original clear- 
ance. Suppose, for instance, it was found from reference 
that the original clearance over the moving blades in the 
first expansion was ‘02, then the thickness of the wire to 
be used for testing this clearance should be about 025 in. 
As the expansions approach the exhaust end the clearances 
increase, and it will, therefore, be necessary to use thicker 
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leads in the last few expansions. Two pieces of wire will 
be used for each expansion—or rather, four pieces in all, 
two for the bottom clearances and two for the top. Having 
cut off these short lengths of wire, and having flattened 
them out as described, the rotor may be lifted, 
and the leads placed in position; one will, of course, 
be simply placed at the bottom of the cylinder casing, 
while the other will be fixed to the edge of the blades at 
the bottom of the cylinder, the fixing being effected by bend- 
ing the wire up at right angles for about } in. at each end, 
so that the ends fit between the blades. When all the 
expansions have been treated in this manner, the rotor 
may again be lowered into position, and when this has been 
done it should be s/iyhtly turned first one way and then the 
other, so as to make an impression on the lead wires about } in. 
long, the rotor being turned by means of a bar placed under 
one of the bolt heads on the flexible coupling. The leads 
for taking the top clearances should next be placed in posi- 
tion. One lead will be placed on the surface of the rotor 
spindle and the other fixed to the top of the rotor blades by 
turning the ends at right angles, as described, and when 
this has been donein all the expansions, the cylinder cover 
should be replaced, thug pressing the blades into the leads. 
Several bolts should be put in and pulled down tightly; the 
rotor should then be turned by means of the flexible 
coupling as before, in order to make an impression in the 
top leads, about ] in. long, as in the case of the 
bottom ones. The cylinder cover may then again 
be lifted, when the thickness of the leads should be 
measured by means of a micrometer gauge, and the 
measurements for each expansion should be carefully re- 
corded in a book. The spindle is then lifted, and the 
bottom leads measured and recorded in exactly the same 
manner. It is very improbable that a man who is new 
to this work will get satisfactory leads the first time, 
perhaps owing to the leads being too thin to start with, 
and it is generally necessary for inexperienced hands to do 
. the work over at least twice before perfection is attained. 

Generally speaking, the clearance between any of the 
blades and the casing or spindle should not be less than 
02 in., but, as already stated, reference should be made to 
the original clearances, which no doubt the makers will be 
willing to supply. 

Balancing the rotating parts of a turbine does not fall to 
the lot of those who are responsible for their upkeep, for 
once а good balance is obtained at the maker’s works, there 
is very little fear of trouble in this direction. In the case 
of continuous-current generators, however, the balance some- 
times gets a little imperfect by reason of excessive wear on 
the commutator, and if the station engineer is inclined to 
endeavour to rectify this, he can do so by adding or teking 
weight from the balance rings. The light places can 
generally be found by running the machine up to speed and 
holding a blue pencil lightly against the shaft. This should 
be done at about three different speeds, when the breaks in 
the lines made on the shaft will generally indicate where 
weight is to be added. If the makers’ weights are removed, 
great care should be taken to mark where each respective 
weight has been taken from, for balancing often proves a 
very ticklish job; and it is well not to lose sight of the 
places where weights have been added, for there is no telling 
how long it has taken the makers to find these places, and 
the correct weight to place on them. Moreover, it might 
be found quite impossible to run the machine up to speed 
with the balance-weights slightly displaced. 

In conclusion, the main points in connection with the 
running and the up-keep of steam turbines have been dealt 
with. The writer is aware that several minor details have 
been omitted—such as the oil cooler, &c.—but such things 
are used in connection with reciprocating engines and in 
other branches of engineering work, hence it is unnecessary 
to deal with them here. From the foregoing, it will be 
fully realised that the work involved in the up-keep of a 
steain turbine is far below that of a steam engine, and what 
time the fitters have on their hands in a turbine station may 
be spent with advantage on the condensers. High vacuum 
is the watchword in a turbine station, and fairly frequent 
5 of the air pumps, and an occasional coat 


of red lead on the exhaust pipe joints, all help to efficient 
running. 


COST OF SUCTION GAS POWER. 


[COMMUNICATED. ] 


“ TWENTY B. H. P. at a penny an hour 
wise little couplet that runs :— 

One man’s word is no man’s word, 

Justice needs that both be heard. 
This applies very strongly to statements which, made before 
certain agricultural and other organisations, and reproduced 
in the daily snd other papers, have fascinated owners of 
works, prepossessing them in favour of suction gas plants. 
One of the principal of these assertions is that 20 B.H.P. can 
be produced by such plants at the cost of 1d. per hour for 
fuel. It possesses the merits of epigrammatic simplicity and 
bold assertiveness, and therefore it has stuck. · Like most 
bold assertions, however, it is only partially true. 

The other Side of the Shield.—lt is time that the other 
side of the shield should be displayed to possible power- 
users in the same way and through the same means as have 
been used to disseminate the partial statements above 
alluded to. Failing the immediate use of such means, 
inasmuch as the defects of the system are displayed by day- 
by-day wear and tear, and not by means of showy “ tests," a 
fair summary of the case appears necessary. 

In addition to the running charges, the following items 


p? 


There is a very - 


. must be taken into consideration in determining the actual 


cost of generation :—Capital charges, labour, cost of water, 
charges on account of renewals and depreciation, provision 
against obsolescence, and insurance against employers’ 
liability. 

The problem, however, is not even so simple a one as. 
equating costs of generation and maintenance of two or more 
equally good systems of supply. It is only right to say that 
in the case of suction gas producers certain defects have 
occurred which are either inherent or the cures for which 
have not yet been discovered. Such drawbacks are the 
necessity of skilled operators to work the producers (we make 
and will prove this statement, in spite of the assertion of 
suction gas plant manufacturers that an unskilled man can 
successfully work them) ; together with the variation of the 
quality of the gas with the condition of the charge and the 
work on the engine, involving the obtaining of good (and 
high-priced) coal, and the adding of many little accessories 
to facilitate operations which destroy the original simplicity 
of the plant. 

We will deal with this two-fold problem a little more in 
detail. 

Initial Cost.—The subject of initial cost is being very 
unfairly discussed by certain suction plant manufacturers. 
They emphasise the beautiful simplicity of a self-contained, 
simply-progressive mode of power production, but omit to 
state that if any part of the process breaks down the whole 
plant is thrown out of action. There is no provision for 
storage; gas is generated as a result of the motion of the 
engine. Hence the capital cost to avoid serious loss from 
breakdown is not merely the cost of a single plant, but an 
additional charge is introduced for stand-by duplicates. 
Ask a manufacturer of this kind of plant for a list of spare 
parts necessary to avoid a long shut-down, and one’s ideas as 
to the simplicity of suction gas production are apt to be 
modified. The alternative to duplicate plant isto have town 
gas as a stand-by. The gas manager will not be found in an 
enthusiastic frame of mind when a spasmodic demand 
occasioned by the breakdown of private gas plants is suggested 
to him. . 

Labour.—The question of labour involved in running such 
& plant is subjected to very sabdued treatment by advocates 


of suction gas. This point arose some little time ago in a 


discussion at the Junior Institution of Engineers, and the 
most powerful assertion advanced against the citation of 
accidents due to unskilled use of these plants was that “ we 
can make these things fool-proof, but not idiot-proof.” 
This not only advances a rather pessimistic estimate of the 
labouring man's intelligence, but admits difficulties of 
operation which have not yet been coped with. The 
practical remedy is the employment of skilled men with a 
due sense of responsibility and an apprehension of their 
danger, having a thorough working knowledge of the details 
of the plant for which they are responsible. It is no fool's 
job to run a suction gas plant во as to get such work as 18 
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possible out of it, to take care of employers' interests, and to 
look after one's own life. The “ unskilled operator" for a 
suction gas plant is a myth. 

Cost of Water.—It is not every manufacturer who is so 
situated as to be able to draw his water from the running 
brook in order to get steam to pass through his bed of 
incandescent anthracite. Now the average amount of water 
taken by a suction gas plant is 3 gals. per B. II. P. per hour. 
Allowing as a fair average price 1s. 2d. per 1,000 gals. 
(though this may be considered as a moderate rate for small 
manufacturers), the price of water alone for 20 B.H.P. is 
"84d. per hour. This one item goes a long way towards 
doubling the vaunted ** penny." 

Renewals and Depreciation.—'There are certain parts of 
suction gas plants that call for frequent renewals and repairs. 
For example, fire-brick linings depend very largely for their 
life on sympathetic treatment by the “ unskilled labourer "' 
in clinkering his fires. With luck, the linings may last a 
year or eighteen months, bat the shape of the fire and the 
difficulty of drawing clinker put a premium on exasperation, 
and the downward punches of the clinkering bar as wielded 
by a hot and determined navvy will lead to the speedy 
displacement of the brickwork. The vaporisers are liable to 
get out of order fairly quickly, due to the presence of steam 
and rapid temperature changes, and the heat variation diffi- 
culty also applies to the coal hoppers and other parts of the 
producer. All this requires strong and massive construction 
(not always provided for in the initial cost of the “ „д. per 
B. H. P.-hour plants), and also intermittent repairs by 
skilled workmen—who, by the by, are not always on the 
job, and who, therefore, extend the period of breakdown by 
the time required to get them to the spot. 'The remarks 
of the Journal of Gas Lighting on this subject will bear 
repetition :—“ It is not likely that all the component parts 
of the plant will, out of consideration and respect for their 


owner, fall due for repair simultaneously, so that the plant’ 


will thereafter run without stoppage for repair again for 
(say) another period of 12 or 18 months. There is some- 
thing yet to be learned on this question of renewal and 
depreciation.” | 

"^ Obsolesrence.—Suction gas plant manufacturers are still 
extremely busy groping around for perfection. Unfortunately 
the problem is somewhat complex, as apparatus designed to 
meet one difficulty very often accentuates another. As each 
variation is tried and placed on the market, there is a flourish 
of trumpets, the only real purport of which is that the 
design of suction gas plants is in a most unsettled condition. 
Plante change quickly in important parts of their design. 
The difficulty of getting spares and renewal parts is made 
greater, and every plant at present in use runs great risk of 
being shortly superseded by a different type. In short, if it 
is not obsolete it is obsolescent. A manufacturer investing 
his money in a plant to-day may to-morrow be in competi- 
tion with a neighbour who has bought a newer type of 
superior economy. Till the suction gas plant industry is in 
a more settled condition, it is worth a manufacturer's while 
to refrain from entrusting the drive of his factory to this 
mode of power production. 

Employers’ Liability Under the present administration 
of the Employers’ Liability Act it is a fact that, within very 
wide limits, an injury to an employé engaged upon civil, 
mechanical or textile works while in the pursuit of his 
employment, is sufficient ground for compensation. This 
being so, it behoves the manufacturer to be extremely 
careful as to the number of chances he gives to his 
** unskilled operator to do himself harm. 

One of the champions of suction gas plante, Mr. W. A. 
Tookey, has written a book entitled Gas Producers for 
-Power Purposes," in which, of course, as good a case is made 
for this form of power as is conveniently possible. It is, 
therefore, instructive to note the following statements 
therein :— | 

* Producer gas emits a very distinctive odour, and ita 
presence therefore can usually be detected. It is dangerous 
tolife, as the carbon monoxide in it causes asphyxiation. 
All vent pipes must therefore be-led away to the atmosphere 
to such a height that this danger is removed. . . . Suction 
producers are much safer in this respect (than pressure pro- 
ducers) as, after they have once been put in connection with 
the engine, the pressure throughout the plant is less than that 


- the engine appear to be conducive to bad language. 


of the atmosphere. . . . At starting and at shutting down 
times, however, care must be taken. The test cocks at the 
different parts of the apparatus should not be left on if it is 
found that the gas emanating is not sufficiently rich to burn. 

. . . For similar reasons the generator hopper-cover should 
be shut as soon as the fire is alight and the fuel has been 
placed on the fire. The gas house and engine room should 
be well ventilated and a current of air allowed to pass 
through. . . . In the event of the gas “almost burning“ 
upon the application of a match or taper, it is very tempting 
for the attendant to keep the test cock open until the gas 
coming through will burn. In the hands of careful men no 
danger may be feared, but a point should always be made in 
instructing а new attendant of the poisonous nature of the 
gas. As the producer gets into work the smell is not 
ко noticeable, as carbon monoxide, а gas which has little or 
no smell, is then of greater proportion.” 

It must be remembered that the carbon monoxide is the 
asphyxiaut. As, therefore, the proportion of poison becomes 
greater, the warning becomes less. Again :— 

* The calorific or heating value of producer gas is much 
less than illaminating ras. . . . The amount of air required 
to mix with producer gas for complete combustion is much 
less than that mixed with illuminating gas, and, therefore, 
explosive mixtures are more readily obtained." 

On two accounts, therefore—asphyxiation and explosion 
—suction gas presents factors promoting calamity in addi- 
tion to the usual causes of accident met with in engineering 
works. 

Necessity of Skilled Operation.—In the above-mentioned 
book a chapter of 17 pages appears with the title“ Hints to 
Attendants.” The limits of the chapter are stated as 
follows: — These notes. . . do not state remedies for 
every ailment, but suggest the best method of working the 
producers to obtain uniform and constant gas, with special 
application to suction gas producers.” 

First comes the fire building, lighting and blowing. The 
attendant is warned to see, after his efforts, that the fire haa 
not died out, “ ав sometimes after many minutes’ blowing 
up it has been found that the fire was dead." The remarks 
of the “ unskilled operative " would probably be unstudied. 
There follow notes as to comparative advantages of low and 
high levels for fuel in the generator, amount of waterto be 
placed in the vaporiser (which appears & somewhat com- 
plex problem), manipulation of the fire to meet sudden 
demands, fuel storage in the hopper, barring down the fuel, 
selection of the fuel, clinkering—“ sane designs are more 
favourable than others in this respect, but usually, for more 
than 12 hours’ continuous work, two generators should be 
provided, so that one can be cleaned out while the other is 
in use — regulation of velocity of air and steam. One has 
to watch the regulation of water admission—‘ with a too 
generous supply of steam the fire will become dull, and will 
not maintain the heat that is required for the decomposition 
of air and steam, the result being that gas of little heat 
value will be supplied to the engine, which will, therefore, 
stop if not remedied in time“; whereas, too little steam 
and consequent poorness of gas will cause the engine under 
loads approachiug the maximum to take in frequent charges, 
causing the fire to *draw up' to an excessive degree, and 
thus to overheat the generator, damaging probably the fire- 
brick lining and the iron casing." 

Coming to the gas engine, it will be found necessary to 
arrange the time of firing when the engine is under full 
speed at a point much earlier than is wanted at starting." 
Generally speaking, the perils that beset the man who ape 
He has 
to try the gas at the trial cock, noting the colour of the 
flame, clear the bottom of the fire in the generator, set the 
fly-wheels in motion, give the spark ty hand (“should the 
gas be very rich or very poor, differént adjustments will be 
required to the gas and air valves, and only experience will 
help the attendant in this matter"). Other pitfalls are: the 
dragging over of the gas too quickly from the generator, on 
which the engine stops incontinently ; making the depth of 
the fire too much for the starting load of the engine—for 
this, & plank put under the fly-wheel to act as à brake when 
Speed is attained is recommended ; rich gas accumulating 
in the scrubber and pipes, the excess of poor gas causing 
the deluded engine to stop. 
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On'shutting down, the water seals, vent, pipes, water and 
air supply must be attended to. Тһе great point to 
observe, when shutting down, is to prevent the air gettin: 
to the generator ; if this should happen, an explosion would 
follow from the heat of the fire." The dangers of cleaning 
are summarised as follows: “The cleaning process should 
not be attempted by one man alone. It is advisable for two 
men to be detailed for the work, in case the gus should 
overcome one of them. The man must be made aware of 
the risk of asphyxiation as well as the risk of explosion." 

It would therefore appear from the writings of Mr. 
Tookey, that the phrenological development of the ** uuskilled 
operative," placed on a job of this sort, is likely to be 
phenomenal. 

Sweet Stuplicity.—The chief claim of the suction gas 
plant is to simplicity. The foregoing paragraphs enumerate 
afew of the points about the apparatus which indicate that 
at present the manufacturers of this plant need not sigh for 
more worlds to conquer. : 

Even the original simplicity of the producer has been 
varied of late. A few of the complicated ** improvements " 
which have been introduced to give a closer approxima- 
tion to steadiness of performance may now be mentioned :— 

Automatic devices to cut off steam entirely at light loads ; 
by-passes round the gas valve to cause an artificial draught 
through the fire at light loads; special arrangements on 
the hoppers to prevent entry of air: devices for warming the 
air before it reaches the fire; superheaters for steam and air 
mixtures on their way to the fire; automatic water inlets ; 
electric motors to run the “ blowing-up " fans, and what 
not. And with all this complicated refinement we are 
astonished to find that it is so difficult to start a suction gas 
plant that the town gas supply is often used to get up the 
necessary speed, and, after the suction plant has been respect- 
fully treated and got into а nice working condition, the 
engine i8 switched over from the town supply to the private 
plant. Simplicity itself! 

Conclusion.—A Scotch minister once found his elder on 
the Sabbath with a gun over his arm and a very tine hare in 
his hand. “Tammas!” he said, “dye ken it's the 
"awbath 2" “Aye, fine that! D'ye ken whit a wark o' 
necessity is?" “Оп, aye! Hoo wis shootin’ that hare 
а wark o' necessity, Tammas ? ".— Aweel, if I'd waitet till 
the morn the hare wud hae been awa ! " 

The suction gas people are busily pushing around getting 
all their orders to-day. To-morrow, a little more about 
suction plants will be known, and the“ hares will be awa!” 


THE MAXIMUM DEVELOPMENT OF THE 
STEAM ENGINE. 


- 


Frox time to time we have been told that the maximum 
has been reached as regards the steam pressures at which an 
engine can work, but each statement of the limit has usually 
been followed by an extension beyond it.“ Better workman- 
ship has been one of the reasons that have enabled engines 
to employ steam of higher and higher pressures. 
Improvements in materials have had their weight also in 
enabling the steam engine to use higher pressures, but the 
limit has usually been set by.the boiler. Indeed, it may 
almost be said that it is the boiler that has really set the 
limit. Thus the introduction of steel of greatly increased 
Strength as compared with iron was productive of a great 
advance in pressure. The Adamson flanged seam enabled 
flues to withstand the crushing effect of the pressures that 
the shells could now carry. Corrugated and ribbed furnaces 
still further increased the resistance of flues, and, working in 
the opposite direction, there has been brought out the 
water-tube boiler, which aims, by reduction of the 
diameter of the parts exposed to pressure, to give 
still higher pressure capacities to steam - generating 
vessels. So far, then, any attempts to deline Ше 
upper limit of working pressure of the steam engine 
have met with no success, and this might have been 
foreseen had it been realised that such attempts were based 
merely upon casual disabilities of material and workmanship 


which could not be said to be insurmountable. It is, of 
course, very well known that even where higher pressures 
have been employed, or attained, the gain has often fallen 
far short of expectation, for higher pressures are neoessarily 
accompanied by higher temperatures and by increased 
leakage loss and increased heat losses from radiation. Ме. 
chanical, as well as physical, reasons have almost compelled 
an increased number of cylinders where pressure has been 
raised, and the number of cylinders cannot be increased 
without an increase in friction. | | 

Looking at the question from the side of „ 
it becomes clear that if a limit is to be pronounced beyond 
which the steam engine cannot be subjected to increased 
pressures, such limit must first be sought in natural laws. 
Is there any point at which the natural physical laws appear 
to place a distinct barrier to any further advance? The 
introduction of tool steels during the last few years, which 
will work and remove tough materials at so great a rate that 
the tool itself becomes red hot, has demolished the once 
firmly-rooted opinion that iron, to use a generic name, could 
not work when red hot. Redness or incandescence has lost 
the meaning with which it was once so firmly associated in 
our minds, and it has become at least a subject for legitimate 
speculation whether a heat engine need be deemed unwork- 
able because it has attained a temperature at which iron 
becomes visible in the dark. | 

But we cannot вау that such а high temperature appears 
likely to occur with the steam engine, though it is certain 
that the working fluid in the internal combustion engine is 
considerably above a so-called red heat. Indeed, the 
exhaust temperature of some modern heat engines is greater 
than the initial temperature of any superheated steam yet 
employed, if not indeed greater than the maximum tem- 
perature at which steam ever will be employed if the find- 
ings of this article should prove ultimately to be correct. 

The critical temperature of water and of steam is said to 
be 700° F. or thereabouts. That is to say, at 700° F. steam 
and water have the same specific density ; they possess the 
same specific beat. ‘The specific heat is supposed to be 
about 2 at that temperature. When heated above 700° Е. 
the dissociation of steam into its elements hydrogen and 
oxygen is usually considered to commence. Unless this 
temperature of dissociation is raised by pressure, it would 
appear that the temperature of 700" F. or thereabouts must 
be the limiting temperature beyond which any further 
pressure or temperature will be inadmissible. 

The pressure of steam rises with temperature at a rapidly 
increasing rate; thus, while only 67:2 lb. absolute at 
300° F., it rises to 135 Ib. at 350°, and subsequently to 
247 lb. and 420°7 1b. for each subsequent 50° of temperature. 
Obviously, at 700° the pressure will be very high. Rankine’s 
equation, if applicable to such high temperatures, and it 
agrees with experiment from 32° F. to 336° F., is :— 


k " B € 
og. p A T — p 
where the symbols have thefollowing meanings and values :— 
Log. p == common logarithm of the absolute pressure 


in pounds per square inch; A = 6°1007 ; log.? B = 313612 ; 
log? с == 559873, and / = absolute pressure. Then for 
the temperature in question—namely, 700° F.—the value of 
/ will be 700 + 461 = 1,161? absolute. 

Log. / and log. £ are respectively 3:064833 and 67129666, 
whence the value log. p is found = 6:1007 — 2:3528 — 
029448, or p = 2,840°7 Ib. per sq. in. That is to say, 
the limit of pressure set by the physical properties of steam 


is about ten times or even twelve times the maximum 


absolute pressures that have hitherto been employed, though 
it is said that Perkins employed with fair success a pressure ай 
high as 500 Ib. per sq. in. many years ago. At such a high 
pressure ag 2,800 Ib. the steam would be an exceedingly 
unstable fluid, and would condense rapidly with slight pro- 
vocation, and probably it would be found desirable to allow 
for superheating in order to prevent this. | 

If the added temperature of superheat were to be fixed at, 
say, 200° Е., the absolute temperature of the saturated steam 
would be 961° F. The pressure corresponding to this 
temperature may be calculated from Rankine'e formula, and 
found to be 674 Ib. absolute. Now, this is a quite moderate 
pressure, and does not present those difficulties that are 
called up by the mention of so high a pressure as nearly 
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3.000 Ib. рег sq. іп. It seems probable, therefore, that con- 
sidering the great advantage that accrues to-day from tbe 
adoption of superheat, the practice will continue when 
pressures are higher, and in fixing on 200° F. as the added 
temperature above saturation temperature, the outside 
practice of the present day has merely been followed. It 
may then be concluded that, without exactly placing a limit 
at any point, it will be safe to defer speaking of any limit 
until steam pressures have attained 650 Ib. by gauge, and a 
temperature saturated of about 500° F. with au additional 
superheat of 200°, making 700° in all, or 1,161? of 
absolute temperature.— D. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “ F. C. G.“) 


Bv IBID. 


N.—ContTRA-KTOR. 


IN making close study and inquiry into the ways of those 
magicians, the Electriks, 1 have come upon many strange 
things: and, above all, а parchment whereon із a spell of 
very weighty and severe import. From the writing therein 
it is apparent that this is a charge laid upon a very powerful 
secondary spirit, or Djin, to perform certain marvels by 
reason of the allegiance he oweth to the primary, or 
magician, with sundry other inductions, or inducements. 

In reading this parchment ye shall stand amazed not only 
at the knowledge of the Djins, but also at their power and 
readiness to perform extensive work. In it is set forth how, 
in a certain town, are to be made all things pertaining to the 
magic carriages of the Electriks, both as regards eartb, air 
and water (especially water), and the great deeds that must 
be done in connection therewith. In these spells the Djin 
that performeth them is called by a hidden name, as Contra- 
Ktor : and the Electrik whom he serveth is called Ingenuus, 
besides other things. (Some there be that say that the real 
magician is Contra-Ktor, and that the Electrik called 
Ingenuus doth but serve him as middle-man, or fore-agent ; 
so do all matters pertaining to these people appear to work 
in a closed circuit.) 

The better to show the nature of these writings I will 
here transcribe a little :—'** Whereas certain quantities, 
figures, marks, images and limits, are herein веб forth, 
together with sundry plans and representations, numbers 
А to ; he, Ingenuus, is not in any wise sure that the same 
are right and complete, and, therefore, he, Contra-Ktor, must 
assure and satisfy himself that these things exist and are in, 
on, or under, the earth ; and if he depart from the quantities, 
figures, marks, images and limits, on account of what he 
shall find, and it turneth well, it is to the foresight of 
Ingenuus; but if otherwise, it is his own condemned 
stupidity and rashness; and he shall forthwith remove, 
take down, burn, sack and destroy, so much of the work 
as may be necessary in the judgement of Ingenuus, to 
remedy the same. Whereas, also, certain things be set 
down for his guidance and instruction in this volume : yet 
the same shall not be taken as necessarily meaning what is 
said, but the true intention thereof is to be taken; and if 
any doubt, trouble, darkness and mistrust, shall arise con- 
cerning such intent, it shall be submitted to the A. C. E. not 
then absent on his holidays; and his judgement shall be 
considered a semi-final.” 

Furthermore is much writing concerning the course or 
courses of the said carriages ; and matters of this import : 


* As regarding the special crossing of Strasso Pericolo with 


via Lactea Street, Contra-Ktor shall submit drawings 
showing how he proposes to deal with it; and he, Ingenuus, 
of the kindliness of his nature, permitteth him to exhibit 
four several ways of effecting the same; wherefrom he, 
choosing one, will thereby intimate bow he intended it to be 
from the first. At this crossing shall be placed a special 
frog, as in the drawing attached: and if the frog shall be 
unwilling, or unable, or refuse through illness to perform all 
that is required of it, Contra-Ktor shall so alter and strive 
with it that it doth so; but in no wise shall he attribute it 


- Mr. John Bond, respectively acting as cicerones. 


to the design thereof : and, when it is perfect, it shall be 
labelled * Ingenuus, his frog, and maintained and kept in 
order for a space of years by Contra- Rtor." 

From these words ye may see how great а discernment 
bath the Djin referred to, for that he can perceive the intent 
of another from his writings; and, moreover, can make 
something from the“ drawing attached "; for it is not to 
be discerned by anything human how or wherein it resembleth 
a frog or any other reptile. In truth, however, the great- 
ness of a man lieth not in the drawing that be maketh, but 
in the finding of one to understand it. 

Towards the end of the parchment is a long chapter, on 
this wise : “ Contra-Ktor shall provide, produce and supply, 
all matters pertaining to the trying of all those ways aud 
works, to see that they are such as are desired: und the 
tests thereof shall be as follows: Where any engine shall 
hear the load of 50 horses, it shall have upon it the load of 
75; and if any wall be 4 ft. high, it shall obstruct the view 
of a man 6 ft. high: so, also, the covers of all bars and 
metal shall be strained with four times the tension they will 
henceforth bear; so that peradventure a little extra may 


tear them." 


“ Finally, he, Contra-Ktor, shall maintain, uphold, protect 
and deliver those works fiom all acts of thieves, pirates, 
marauders, and the neighbours’ children; from earthquake, 
tidal wave, fire, frost, and the borough surveyor ; and shall 
render them up wbole, safe, sound, and painted a lively 
colour (two coats), on tbe appointed day ; failing in which 
he sball pay the sum of so much per day as shall, in tbe 
judgement of Ingenuus, finally and utterly teach him to do 
better things." 

Doubtless ye will say, this is a legal document, and not 
intended, therefore, to have a meaning, or to be understood. 

But thereby is the more evident the knowledge and magic 
of the Electriks, for they will offer to explain to you even 
these their own writings. 


„THE JUNIOR INSTITUTION OF ENGINEERS. 


SUMMER MEETING IN THE MANCHESTER DISTRICT. 


Ir was in 1892 that the Institution paid its previous visit to 
Manchester. The occasion is well remembered from the fact that, 
in addition to a number of engineering manufactories, the Sbip 
Canal Works, which were then approaching completion, were seen, 
a description of them being given to the members by the 2ngineer, 
Sir (then Mr.) E. Leader Williams personally. Since that ycar, 
many new and important works and places of technical interest 
have sprung up in the district, and others have been modernised, 
80 that the programme recently carried through embraced visits to 
places which members had not had the opportunity of seeing 
before. 

Southport was made the headquarters for the week, and proved 
entirely satisfactory, the arrangements at the Queen's Hotel where 
the party stayed contributing in no small degree to this result. 
Everyone commented on the attractive appearance of the town, 
and on the way it is maintained. Lord Street possesses quite a Conti- 
nentalair; this is especially noticeable in the evening, wben the 
Municipal Gardens with their effective electrical illuminations and 
fountains are in full display, and the military band is performing. 

The opening proceedings of the meeting took place in the 
Mayor's parlour of the Town Hall on Saturday, July 14th, when at 
)0.80 a.m., in the absence of the Mayor, the ex-Mayor, Mr. 
Councillor E. Trounson, gave 8 cordial and bospitable welcome on 
behalf of the Corporation of Southport. The electricity and gas 
estates were then inspected, the engineers, Mr. R. 8. Downe and 
The gas and elec- 
tricity works being contiguous, the immediate contrast in the 
character of the operations carried on with the identical object in 
each instance of the production and supply of light and power, was 
very marked. 

Special mention should be made of the scientific methods which 
Mr. Bond is employing in his work. He gave some extremely 
interesting demonstrations with various types of pyrometers, 
thermo-electric, electrical resistance, optical, radiation thermo- 
electrical, and calorimetric, which he uses in investigations on the 
carbonisation of conl Gas engincers generally appear to be 
recognising more and more the necessity of considering scientifically 
the various processes involved in the distillation of coal, instead of 
carrying tbem out in the old-fashioned way which obtained before 
the advent of electricity. It is a noteworthy circumstance, by the 
way, that electricity is being introduced increasingly as the motive 
power for the operation of gas works retort stoking and dis- 
charging machinery. Indeed, a knowledge of electrical science 
acems to be now demanded of the fully competent gas engineer, for 
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an important city in the Midlands, in setting forth the qualifica- 
tions expected in a gas works süperintendent required to fill a 
vacaacy there, stipulate that a thorough knowledge of electricity 
is essential." | | 

The Southport electricity department in its last returns give the 
total number of consumers as 1,564, the output being equivalent to 
103,115 8-c.». lamps. The present capacity of the generating 
station is 4.250. ІН P., but in anticipation of developing business, 
buildings have been erected to contain an aggregate of 15,000 1. E. p. 
The alternating single-phase supply for lighting and powee consists 
of two 250-н.р. Musgrave engines driving 125-K w. iron-type 
Ferranti alternators: one 500-н.р. Musgrave engine driving а 300-x w. 
Ferranti iron-type alternator; one three-cra,k tandem compound 
1.000-H p. Musgrave engine driving a 600-k w. Ferranti copper type 
alternator; and one triple-expansion Belliss 1,000-н.р. engine, 
driving а 600-kw. copper type Ferranti altcruator. There is also a 
direct current supply at 500 volts pressure, which is given to the 
Corporation tramways service and the Southport Tramways Co. 
This plant consists of three 350-н.р. Belliss central valve" engines, 
driviug 200-kw. Bruce Peebles compound-wourd generators. A 
Dick, Kerr 200-Kw. alternator is connected in tandem to one of 
these sets ; and there is a 400-ampere Tudor battery. 

On the following Monday two divisions were formed, one visiting 
the extensive works of the British Westinghouse Electric and Manu- 
facturing Co. at Trafford Park; the other proceeding to the Manchester 
Municipal School of Technology. At the former the equipment of 
an electric railway on the single-phase system withoverhead wire was 
shown. The car is fitted with four 100-H.P. motors, one air-cooled 
auto-trabsformer, two master controllers operating ele:tric pneu- 
matic unit switch worm cortrollers, &c. "i'he current is tak: n from 
the overhead wire by a pantograph” collector, the pressure on the 
trolley wire being 3,000 volte, and that applied to the motors 260 
volts, At the School of Technology, of which Manchester is но 
justly proud, many features of electrical interest were to be seen, 
although the courses of study embrace in a most perfect manner 
the whole of the industries of the city and vicinity, textile subjects 
naturally receiviog full attention. As indieating its cow- 
prehensive electrical equipment, it is only necessary to mention 
that in addition to the motors in the dynamo room, the 
plant available for testing includes steam driven dynamos 
of different types, a turbo generator, and over 100 
motors in various parts of the building, »ggregating 1,250 H. P.; 
the Electrical Engineering laboratory contains a 10-ton elec- 
tric tramcar truck, titted with two 25-H.P. mutórs and controllers, 
the truck being mounted on friction wheels for experimental 
work on problems relating to efficiency and acceleration ; there are 
also typical single-phase motors; a photometer room; accumulator 
testing rooms; high tension room for voltages up to 100,000; 
standardising room ; and an electro-chemical department. 

After luncheon at the Town Hall by the kind invitation of the 
Lord Mayor, the afternoon was devoted to ап ібвресііоп of Messrs. 
S. Schwabe's well-known calico-printing works at Rhodes, near 
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Middleton, the ladies being:showh over thé Manchester Town Hall, 
the renowned Rylands Library,.aad one [оѓ the Corporation fire 
brigade stations. IA 

Coaches were requisitioned on the following day fora drive 
through Rufford Psrk and Lathom Park on to Ormskirk. On 
returning, Scarisbrick Hall, a beaatiful modern Gothic mansion, 
designed by Pugin, was visited, aceess to the interior being obtained 
through special permission which had been kindly given by its 
owner, the Marquis de Casteja. 

Wednesday, a very full day, was spent at Ashton-under-Lyne, the 
firet visit being to the works of the National Gas Engine Co. on the 
invitation of the President of the Institution, Mr. Dugald Clerk 
. (who, unfortunately, could not meet the members, owipg to his 
absence in America), and the other directors of the company. The 
managing director, Mr. Bickerton, had evidently spared no effort 
to render the occasion pleasant in every respect. Several hours 
were very profitably occupied in éxamining the various special 
machine tools running, and in receiving particulars of the system of 
manufacture introduced and developed at these well managed and 
prosperous works, accuracy in the repetition of parts being, of 
course, a prominent characteristic. The visitors remarked on how 
fully all the departments were employed, and it was observed 
that building extensions were in active progress to meet tbe require- 
ments of rapidly growing business, After luncheon, as the guests 


of the directors, Messrs. Heginbottom's weaving sheds were visited, 
з d subsequently the Tudor and Atlas Cotton Spinning Mills. 

On Thursday an excursion was made to Wigan. In the morning 
the Douglas Bauk Collieries of the Ro-e Bridge and Douglas Bank 
Collieries Co. were visited. Most of the party descended 
the pit, and made their way to the working face, an electric 
cual-cutting machine being the attraction. In the afternoon they 
were shown over Messrs. Coop & Co.'s clothiug factory, the very 
large number and variety of sewing machines seen at work serving 
to supply in some measure an explanation of the enormous output 
of the works at which tbat class of machinery is manufactured. 

The excursion on Friday was to Liverpool by electric railway, 
the R.M.S. Mojestic being seen in the morning with the engine 
room open to inspection, and St. George's Hall in the afternoon. 

The Institutions summer dinner was held at the Queen's Hotel, 
Southport, in the evening, the chairman, Mr. Adam Hunter, pre- 
viding. In addition to civic representatives, a number of quests 
couuected with the industries of the district were invited. In the 
course of the speeches which followed, appreciative reference was 
made to the great kindness and hospitality which the members had 
experienced every where during the progress of the meeting, which 
had been one of the most successful in the history of the society, 
the attendance of members from provincial towns being a par- 
ticularly gratifying feature of it. 

An additional visit to the new sewerage works of Southport was 
arranged at the last moment on the suggestion of the borough 
engineer, Mr. R. P. Hirst, which a number of the members availed 
themselves of on Saturday morning, under his guidance, the laying 
out and system of the undertaking beiog previously explained by 
hin at the Town Hall with the aid of the working drawings. 


4 


TEST OF A 5,000-KW. CURTIS STEAM 
TURBINE. | 


IN Murch, 1906, a series ‹ Ё tests was made on one of the 5,000-xw. 
Curtis steam turbines which has been in commercial service for 
aout one year in the Fisk Street station of the Commonwealth 
Electric Co., Chicago, Ill. The turbine set is ouc of four installed 
in this station. 

The generating unit consists of a 5,000-kw. turbine. direct- 
connected to a six-pole three-phase, 5,000 Kw. 9,000-volt 500 r. p. m. 
revolving field generator. All the teste, except those for speed, 
were made under regular commercial load vonditions. On account 
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of the change in frequency during the speed tests, the load was 
absorbed by a water resistance, composed of plates in the Chicago 
River. 

In the commercial tests the load dispatcher maintained a cou- 
stant load on the turbine under test, by varying the tension of the 
auxiliary governor spring by means of a motor controlled from the 
switchboard. The steam pressure and superheat were kept as 
constant as possible. 

The load was measured by special indicating wattmeters, con- 


nected to independent pressure and current transformers. All 


instruments were carefully calibrated at Schenectady, and the 
calibration was later verified in the laboratory of the Commonwealth 
Electric Co. As an additional precaution to ensure accuracy, the 
readings taken were checked by readings obtained from a duplicate 
set of instruments calibrated by the Electrical Testing Laboratories 


of New York. The load readings were recorded at intervals of two 


minutes. 

All tests were made at about 150° F. superheat, the temperature 
being read by calibrated mercury thermometers. Temperatures 
and pressures were recorded every five minutes. 

The amount of steam used was obtained by discharging the 
condensed steam into tanks, where it was weighed. After each 


at’ | *. Electrical Review, New York. 
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run the condenser was tested for leaks, which, as shown by the 
tables, were of small amount. 

The detailed results of the test at 500 r.p.m. are shown in 
Table I. Table II gives the readings obtained at 650 r.p.m. To 
make the tests comparable, all results were reduced to 150? super- 
beat, 14 in. back pressure and 175 lb. (gauge) steam pressure. The 


TABLE I 
iis s |. J | Steam . Е 
3 28 2 ЕЕ TM „| Н .| sumption, Id. 
je 8. 2 Б $a FE 388 per xw.- hour. 
35 25 Бер => 323) е Notes. 
2 ра E Gas * с Ф д ! 
2 28 BA 3 5 S5 "НДЕ дец 
x 25 D af- 2 3 , duced.* 


| 


— — — —— | 


| 
1,070 0:89 | 500| 16°66 17:29 | Water rheostat. 
5,940 | 169 | 180 | 98,370; 950 172 | „ | 16°40 15°55; Commercial. 
2,920 | 172 | 158 50,930 1,050 1'08 ! „ 17181 17°61 К i 
4,860 | 179 | 180 81,550 1,700 1:55 | „ | 16:50 | 16°81 | Water rheostat. 
7,525 175 | 147 130, 200 820 209| „ | 1719! 1691 


3,340 | 171 | 151 | 56,690 


4,950 180 | 171 | 80,370! 220 148 | „ | 1613 16:55! Commercial. 
0 | 178 | 150 ш 220 140 |, | — — | Full voltage. 


* Reduced to 160 F. superheat; 14 in. back pressure ; 175 m. (gauge) steam pressure. 
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TABLE II. 
am | sc |. sig Steam consump] ——— 
А Фә |ы | ч 9 5.5 „ ion, Ib. 
ge „ . a2 2 f % Eg | 
be ou e E" © cie сы tes. 
ЕУР Hie Gee] . J|" 
ib ™ | 

3 5307 170 | 165 | 55,900| 1,070, 0:85 650 | 15:55 | 16'40| Water rheostat 
5,140 | 180 | 179 | 81,930| 1,706, 1:50 640 1567 | 16:03 is i 
8,090 | 177 | 141 cose 820 203 |640| 16:11 | 15:80 " i 


* Reduced to 150° F. superheat; 14 in. back pressure ; 175 Ib. (gauge) steam 
pressure; 650 r.p.m. t Average of two points. 


reduced water rates are given in the ninth column of Tables I and 
II. These tables are summarised in Tables III and IV respectively, 
and from these are obtained the curves given in fig. 1, showing 
the performance of the turbine at 500 and 650 r.p.m. 


TABLE III (Зсммаву or TABLE I). 


500 r.p.m.; 150* F. superheat; 14 in. back pressure; 175 lb. 
steam pressure (gauge) :— 


KW, Load, Steam consumption. 
2,500 n 17°74 
3,750 7 17:08 
5,000 Full 16:62 
6,250 1} 16:52 
7,500 1j 16:90 


TABLE IV (Summary or TABLE II). 


650 r.p.m.; 150° F. superheat; 14 in. back pressure; 175 lb. 
steam pressure (gauge) :— 


KW. Load. Steam consumption. 
3,750 à 16:35 
5,000 Full 16:07 
6,250 1i 15:88 
7,500 14 1580 


The tests were conducted under the supervision of the repre- 
sentatives of the purchaser, Sargent & Lundy, and those of the 
General Electric Co., Schenectady, N.Y. 


A NEW TELEPHONE CABLE JOINT. 


THE American Telephone Journal recently described a practical 
mechanical cable joint invented by L. Hargis and C. E. Teush, of 
Evansville, Ind., who claim that it fulfils the requirement of 
being absolately tight, and that its installation requires a 
minimum of time and labour and consequently of expense. 
The joint which is shown in fig. 1 consists of a lead 
sleeve closed at one end, the other end being sweated to an 
externally threaded brass collar which screws into an internally 
threaded brass cap. The brass cap bas an extended rim and an 
inward offset for supporting a lead gasket. This gasket may be 
bored for the number and size of cables which it is desired to splice. 
Under the offset in the brass cap is a rubber washer. The act of 
ecrewing on the bottom of the sleeve binds the rubber wasber 
against the lower side of the offset, and makes the joint perfect. 
The method of installing the joint is substantially as follows, 
reference being made to numbered figures in the two group 
illustrations shown in figs. 2 and 3. The cables are bent at right 
angles to the messenger and the lead gasket put on. (No. 1.) e 


brass cap is then drawn up under the gasket and wedged or tied in 
place, the cable and gasket having been previously ehaved so that the 
solder will adhere readily. The solder, at a little above wiping 
heat, is then poured in until tbe cup formed by the gasket resting on 
the offset is filled to desired height. Any roughness left by solder 
being poured unevenly is' then smoothed with a blow-torch and 


— 
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Fic. 1.—MEOHANICAL CABLE JOINT. 


wiping-cloth. (No. 2.) When the cables have thus been firmly 
fixed in the cap the sheathing is removed from them. Thif is done 
easily if before they are put through the gasket the cables have 
been marked around with a chipping knife so that a slight bend will 
cause the sheathing to break where itis marked. Exposed wires can 
then be boiled out (No. 3), spliced (No. 4), and laced (No. 5) in the 
usual manner. The joint is completed by screwing on the bottom of 
sleeve (No. 6). 

The completed joint is said to have many advantages over a 
horizontal wiped joint. One of these is that it is accessible at all 
times for testing or changing a multiple. A “pair” can be picked 
out in much less time than is possible in a horizontal splice. This 
is due to the fact that one end of the splice is loose, and as a pair 
is tested it can be bent back out of the way. 

A number of pairs may be left dead in a sleeve, and when these 
pairs are required it is simply necessary to bore a hole in the 
“leaded " top to fit the size of cable required to splice the dead 
pairs, then “lead ” this cable in and connect it as was done with 
the original cables. 

A splice can be boiled out without the use of a drip-pan, as the 


Еб. 2.— PREPARING 
THE CABLES FOR 
JOINTING. 


boiling pot can be brought up under the splíce so that the wires go 
directly into the paraftin. This method of boiling out entails 
absolutely no waste of paraffin. The saving this makes is shown by 
the common experience that every cable splícer's platform is soaked 
with the paraffin that is wasted by using a drip-pan. 

No splice peed ever be left open over-night. The top of the 
sleeve can be “leaded” inafew minutes. The sheathing can then be 
taken off, the wires laced to prevent damage to the insulation, and 
the bottom'of the sleeve screwed on. | 

Every joint can be made а branch joint, and the greater the number 
of branches the smaller the amount of solder. necessary to make the 
joint, Evo eee sf 


Geet 
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A sleeve can be used any number of times. When a cable ia 
taken down the ends can be taken out of the sleeve, a new gasket 
put in, and the sleeve is as good as new. The soldered part of the 
joint is on the top, where it can readily be examined for pin-holes. 


METHOD OI | AND COMPLETED 


' JOINT 


Fic. 3 
MAKING THE 


JOINT. | 
ah У Тр 


SKALED UP. 


It is peculiarly adapted to underground work, for the reason that 
its shape allows of the greatest economy of space in manholes. This 
style of joint lends itself to some very pretty work in making turns 
at a branch joint in aerial cable as shown in the plan view, fig. 4 
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Fic. 4.—AERIAL BRANCH JOINT. 


There are many forms of cable work to which this joint is adaptable. 
It hes recently been pnt on the market by Messrs. W. М. 
Matthews & Bros., 219 No. Second Street, St. Louis, Mo. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Тномьвом & Co., Electrical Patent 


Agents, 522, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


19,598. ‘* Improvements in or relating to the control of the speed or working 
of motors or other machines from а distance or otherwise." SIEMENS BRos.' 


Dynamo Works, LTD. (8:етелв Schuckert-Werke, G.m.b.H., Germany.) 
September 8rd. (Complete.) | 


19,599. Improvements in or relating to electric arc lamps." Е, W.BTEVENS 
and A. HELLER. (E. Cervenka, Austria.) September 8rd. 

19,620. “Improvements in electric incandescent lamps." J. W. FORSTER. 
Septen ber 8rd. (Complete.) 


19,623. “Improvements in electric batteries." 
H. T. MIDDLETON. September ard 


19,626. "Improvements in or relating to electrically-driven ring spinning 
machines.“ AKTIENGESELLSCHAFT Brown, Boveri & Cre. (Date applied for 
under Patents Act, 1901, September Mth, 1905, being date of app [гоп їп 
Switzerland.) September 8rd. (Camplete.) 


19,627. '* Improvements in or relati to self-regulating dynamo-electric 
macoines.’’ MATHER & PLATT, LTD. (E. Rosenberg, Germany.): September 8rd. 


19,689. “ Improvements in apparatus for operating electrically- worked 
semaphore signals.“ Siemens BROS. & Co., Lrp. (Siemens & Halske Akt.-Ges., 
Germany.) September 3rd. (Complete.) 


19,666. ‘Improvements in and relating to joints for cane or like rods used in 
drain cleaning, chimney sweeping, electric cable wire-drawing and kindred 
purposes." Н. Brassinaton. September 4th. (Complete.) 


19,690. ‘‘Improvements in electrical te: minal fittings for effecting junctions 
between main and branch cables in conduit junction boxes, without the aid of 
soldered joints.” H. Hirst and C. E. GUNNER. September 4th. 


19,701. ‘* Improvements in electrical indicating clocks." E. Duns. (Date 
applied for under Patents Act, 1901, September Sth, being date of application 
in Switzerland.) September 4th. (Complete.) 


19,704. ‘‘Improvements in brushes for dynamo-electric machines.“ Тнк 
Moroan CRUCIBLE Co., Lrp., and C. W. BPEIRS. September 4th. 


19. 705. The manufacture cf a composition or compound for use in tho pro- 
duction of commutator brushes and for other purposes." Тнк MoRGAN CRUCIBLE 
Co., LTD., and C. D. McCounr. September 4th. 


19,700. „Method of and mears (ог sealing electric conductors into or 


through glas » 
Beptemb АЫ an. or like vitreous materia), ‚ О, Bastian and G. Олівкат. 


W. J. L. Saxpy and 


19,717. ''Improvements in alternating current electric machines.“ FELTEN 
AND GUILLEAUME-LAHMEYER WERKE AkT.GEks. (Date applied for under 
Patents Act, 1901. September 4th, 1905, being date of application іп Germany.) 
September ith. Complete.) 


19,731. Improvements in automatic switches for telephone systems." P. 
HILDEBRAND and А. C. Digseu. (Date applied for under Patents Act, 1901, 
September 6th, 1905, being date of application in Germany.) September 4th. 
(Complete.) 


19,711. Improvements in controlling devices for electrically-driven stereo- 
plate boring machines.” В. Lorp. September 6th. 


19,766. ‘* Electro-magnetic variable gear, for motor-cars, motor-cycles and the 
like." L. MITCHELL. September 6th. 


19,793. “Improvements in and relating to electric measuring instruments.“ 
THe BaitisH THomson-Houston Co., тр. (The General Electric Co., United 
States.) September 5th. 


19,805. ‘Improvements relating to receivers for wireless telegraphy.” A. 
Аптом. Beptember 6th. (Complete.) 


19,861. Cable conduit? for electric mains." V. P. von PINDTERSHOFFEN' 
September 6th. (Complete.) 


19,865. ‘‘Improvements in and relating to electric heating devices.” Tue 
BritisH THomson-Houston Co., Lrp. (The General Electric Co., United 
States.) September 6th. 


19,874. “Improvements in switch-tbrowing or operating devices." Н. О 


Makquis. (Date applied for under Patents Act, 1901, November 2lst, 1905, 
being date of application in Unlted States.) September 6th. (Complete.) 


19.878. Improvements in and relating to epparatus for use in signalling by 
electro-magnetic waves." Тнк Dk Forest WikELESS TELEGRAPH SYNDICATE, 
Lro. (Lee de Forest, United States.) September (ih. (Complete.) 


19,851. “Improvements in and relating to wireless telegraph systems." 
Tae De Forest WIRELESS TELEGRAPH SYNDICATE, тр. (Lee de Forest, United 
States.) September 6th. (Complete ) 

19,916. “Improvements in electric switches." Н. O. Loxororp, Septen.- 
ber 7th. 


19.945. *''Lnprovements relating to electrice storage batteries," J. Bovrk 
and Н. HanrLEvy. September 7th. 


19.97. 1. Improvements in primary |atteries." H. SMF rON- JoN RR. . (The 
Decker Electrical Manufacturing Co., U.S.) September "th. (Complete.) 

19,963. "Improvements in electrically-operated fire alaim installations.“ 
А. 0. LX aM. (Siemens & Halske Akt,-Ges., Germany.) September "th. 
( Complete.) 

19.180. Electro-magnetic safety lock, applicable to railway carriage doors 
or other doors." T. RowHOTHAM, W.8.GosrkEL and Е. ARCHER. Beptember 8th. 

20,028. ''Improvements in electric arc lamps." Н. W. HEADLAND and Е. 
PLurrE. September 8th. 

20.011. Improved apparatus for winding closed iron cores for transformers 
choking coils and the like." Siemens & Нлінұк Axr.-Grs. (Date applied 


: for under Patents Act, 1901, Septeinber 12th, 1905, being date of application in 


Germany.) September 8th. (Complete.) 


20,043. *' Automatic electric switch." R. M. NEWBOLD. September Sth: 
(Complete.) 


20,050. ‘Improvements in and relating to the regulation of the voltage of 
alternating electric current distribution systems.“  ALLGKMVINE ELER- 
TRICITATS GESKLLSCHAFT. (Date applied for under Patents Act, 1901, Е 


tember 9th, 1906, being date of application in Germany.) September 8t 
(Complete.) | 


20.00 l. Methcd of олеш metallic sa:ts by electrolysis and employing 
the same for useful and curative purposes." J. W. MACKENZIE. (L. Bolle and 
Co., G. m. b. H., Germany.) September 8th. (Complete.) 


20,056. Apparatus for electrically measuring the height or the pressure of 
fluids at a distance." D. PERRET. (Date applied for under Patents Act, 1901, 


September 9th, 1905, being dato of application in Switzerland.) September &th. 
(Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


ELECTRIC SWITCHES OR RxLArs. A. Vera and L. О. Vera. 10,298 (Date applied 
for under International Convention, May 17th, 1904.) May 16th. 


MEANS FOR EI ECTRICALLY OPERATING AND LOCKING RAILWAY Points, SIGNALS, 
AND THE LIKE. L. Kottmair and R. Zwack. 12,953. June 22nd. 


MEANS коз EP URING 1HE CONTINUITY OF Move MENTS DERIVED FROM ELLECTRIO 
ENERGY. A. B. Webber and The Stannard Time Co. 12,999. June 28rd. 


MANUFACTURE OF FILAMENTS FOR INCANDES@ING ELECTRIC LAMP». J. R. 
Crawford. 14,898. July 19th. 


Arc Lamps, Е. R. Grote and M. V. Ely. 17,106. August rd. 


AUTOMATIC SWITCHES FOR TELEPHONE INSTALLATIONS. P. Hildebrand. 17,957. 
August 25th. 


T+ LEPHONK Вүвткмв. C. M. Jacobs and А. Н. Nicholson. 17,580. August 91. 


ELecTRO- MAGNETIC SWITCHES OR OTHER ELRCIRU-MAGNETIC MECHANIEM. 
M. B. Field and Ferranti, Ltd. 17,699. September 1st. 


ARTIFICIALLY COOLED ELI c1RICAL MacHinEs. Е. W. Howorth. (Тһе Maschinen- 
fabrik Oerlikon.) 17,742. September Ist. 


ELECTRIC CLOCK SYSTEMS, AND THE LIKE, I. H. Parsons and A. E. J. Ball. 
17,826. September 4th. 


Means FOR COXNKCTING TUBULAR ELECTRICAL CONDUITS TodRTRER AND 10 
THEIR FITTINGS. J. W. Brooks and A. E. Read. 18,576. September 12th. 


APPARATURA SU.TABLE FOR ОРЕ IN 2HE DisTR)BUTION GF ELEkCIE)0 CURRRAT. 
A. F. Berry. 19,015. September 20th. 


CONSI RUCTION OF ELECTRIC Swiich. L. C. H. Mensing and Bruce Peebles and 
Co. 19,668. October 8rd. 


DyNAMO-EI kcIRIO MACHINES. British Themsen Houston Co. General Zlectric 
Co.) 20,990. October 16th. 


ELECTRIC Roan Motor VERICI EA. A. Vediine and Count Raoul de Qué¢len, 


(Date applied for under International Convention, October 26th, 1904.) 
21,659. October 24th. 


MECHANISM IN COANE TION WITH PREPAYMANT ELECTRICITY METERS. F. Н. 
Merritt. 21,683. October 25th. 


Contact Aprakatus FOR ELECTRICAL IGNITX HA. С. А. Day. (Fabrik Elektris. 
cher Zunder.) 22,188. October 815%. 


MovtH-Pixcks ron TELEPHONES. P. J. Mantle. 25,401. December 7th. 
ELEcTRIOAL BwiTcHxk8, W. R. Comings. 27,158. December 99th. 


1908. 


Роги РОК BuPPoRTING ELECTRIC) Y TRANSMISSION LINES, AND THE IKE. M. 
Kastler. (Date applied for under International Convention, April Ist, 1905. 
1,961. January ath. ке ае. 

ELECTRIC APPARATUS FOR RaPiDLY WARMING on HEATING AND DisTRisBUTIXG 

- Laquips, R. C. Gardner, A. C. Bremant, France. 2,811. February 5th. 


ADJUSTERS FOR ELECTRIC Ілонт Coana, J. T. Hatherly and T. E. А 
8,416. February 12th. erly H. Hatherly 
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A DISAPPOINTMENT IN STATISTICS. 


WHEN a promise is 12 months old, one expects that its 
fulfilment will, at least, justify the eflluxion of the 
intervening time. Yet the manner in which the 
Board of Trade, in their annual railway returns for the 
United Kingdom issued last week, have given effect to the 
promise made last year leaves much to be desired. The 
general report which precedes the pages of tabulated matter 
states :—'* Additional returns have been obtained for 1905 
from railway companies whose lines were worked wholly or 
in part by electricity. These returns show that at the end 
of 1905 the length of line, in equivalent of single track, 
which was worked solely by electricity, was 140} miles; 
while that worked partly by electricity was 1704 miles. 
The returns further show that the number of miles run by 
electrical trains in 1905 was 9,667,429, including 9,640,921 
miles by passenger trains, 2,870 miles by goods trains, and 
28,638 miles by mixed trains; and that the total quantity 
of electrical energy used in 1905 for electrical train running 
and other purposes was 100,977,467 Board of Trade units." 

This is bald enough in all conscience. Turning to the 
additional statistical matter, and also delving iuto other 
sections of tle report, a few further features can be elucidated. 
Appendix D gives the length of line over which electric 
trains were run during 1905, the number of train and car- 
iniles travelled, and a census of rolling stock on certain rail- 
ways. Finally, we have the already quoted figure of the 
* quantity of electrical energy used for traction. and other 
purposes in Board of Trade units " (100,977,467 units) for 
all the railways lumped together. What could be cruder ? 
There ought to have been furnished a statement of the units 
generated ; the units used for lift and signal operation and 
lighting; the balance, which would include units used on the 
trains and lost in conversion and distribution : these should 
have been stated in each case, and should have been allocated 
per car-mile and per train-mile. 

The introduction of the car-mile unit is one mercy for 
which we must be thankful. It is all to the good that we 
have the intelligible car-mile unit in place of the unintelligible 
train-mile unit. But why not an introduction of the 
passenger-mile unit ? Except in the case of the inclusive 
2d. fare for any distance on the Central London line, this 
could and ought to have been afforded. 

The following total figures are of interest : Total length 
of track mileage for lines worked solely by electric traction, 
140}; total length of track mileage for line worked partly 
by electric traction, 1704 ; total train mileage of electric 
trains conveying passengers only, 9,640,921 ; number of 
electric locomotives in service, 66; number of clectre 
motor-cars carrying passengers (excluding — motor-cars 
running on roads), 550; number of cars, other thun 
motor-cars carrying passengers, 838. The total car-mileage 
cannot be given because the Metropolitan Railway has not 
supplied this information, but for individual lines the follow- 
ing figures may be quoted :— 


Equivalent number of 


Line. car-iniles travelled, 


Central London 8,574,391 
City and South London 4,412,631 
Great Northern and City ... 1,985,390 
Lancashire and Yorkshire |... 4,428,505 
Metropolitan. District 4,407,222 
North-Eastern | 3,080,266 
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An examination of other parts of the returns enables the 
compilation of a few other figures, some not directly set out, 
but easily deducible, these being 


Train-miles Earnings Earnings Working Working 
travelled per train- рег саг- expendi- expendi- 
Line. perroute- mile from mile from ture per ture per 
mile of passenger passenger train- car- 
track. traffic. traffic. mile. mile. 
Central London... 212, 755 65˙31 9°37 35°80 5:14 
Great Northern 
and City . . 186,987 37:37 13°97 20°70 5°78 
City and South 
London 155,190 31°56 777 15:93 3:90 


For the foregoing figures to be in any way comparable, it 
is required to know the weight of each train or vehicle unit, 
together with the average number of passengers carried per 
mile run. І 

. No figures are given as to earnings from electrically- 
operated trains on the North-Eastern, Lancashire and 
Yorkshire, or Metropolitan and Metropolitan-District lines. 
A deficiency of this kind is certainly disappointing in a 
Government official return. We hope for its rectification 
in the future. 


THE recent successful development of 
suction gas plante using anthracite coal 
has led to such a great demand for the 
particular sizes of that coal known as 
* peas " and * beans "—for the use of which these gus plants 
have been more especially developed—as to cause the prices 
to rise considerably. ; 


“Peas” and * beans" were, until this development of 
the gas engine plant, the forms of anthracite for which there 
was not so great a demand; this naturally encouraged 
manufacturers and inventors to develop apparatus capable 
of utilising these sizes of anthracite coal in preference to any 
other. : 

Anthracite coal has always sold at a good price, and the 
demand for a variety of special purposes such as malting, 
stoves, &c., is now rapidly increasing; this naturally forces 
up the prices, so that the outlook for the owners of suction 
gas producer plants designed for this fuel is anything but 
hopeful as regards the possibilities of cheap power. 

All the anthracite collieries are about as fully developed 
as they can be, and it requires a large output to produce 
even a few trucks per day of the smaller sizes such as 
“ beans," while the cost of production also keeps creeping up; 
во prices are likely to remain firm for some time, as the 
demand seems to have overtaken the supply. 

During the past week fancy prices have been paid by the 
owners of those plants which had run short of coal, and who 
had, therefore, to obtain it at any price or shut down. 


Scarcity of Fuel 
for Suction Gas 
Plants. 


IT would appear that the spelling 
reform in the United States and the 
International Telegraph Convention are 
not quite in agreement. The telegraphic point of view, 
like many others, appears to have entirely escaped 
consideration. It was stated in a London daily paper 
that great excitement was caused at the American Em- 
bassy by the receipt of a dispatch composed of words 
in the new form. How wasthe telegram charged for by the 
telegraph companies? According to existing rules of 
charging, proper English words must not be mutilated. 
We think the use of the new form of spelling will either be 
prohibited—at any rate, we hope so—or the words so written 
will be chargeable as code, and should a word of more than 
10 letters appear in a plain language telegram written in the 
new style, it will rank as two. It would appear that before 
words in accordance with the new spelling reform can be 


Orthography 
and Telegraphy. 


— 


made use of, the new system will have to receive authorisa- 
tion from a conference. | 

The friction, predicted in our columns as likely to occur 
between the telegraph companies and the public with regard 
to counting and charging, has already caused great annoy- 
ance, as could only be expected from a system such as that 
permitted by the London Telegraph Conference, afid we ate 
brought again to our old recommendation of charging per 
letter, and allowing the public to send whatever they like. 
This should cause no insurmountable difficulty to the various 
telegraph companies so long as it is agreed to by the various 
udministrations that are parties to the convention. 


THE L.C.C. is in trouble once more. 
The Embankment tramways are being 
laid, and someone wrote to the Times on 
the 13th inst. to protest against the use of 
double-decked cars on them, chiefly because the trees then 
must be cut back, and, secondarily, for the reason that they 
are ugly in themselves. Why should these huge cars be 
used ? Why not the small cars of Milan, Turin, Zürich, 
Madrid, in fact, of almost everywhere? 

To him in the succeeding issue calls the secretary of the 
Metropolitan Public Gardens Association. Не is quite rude 
to the electric cars of London, calling them lumbering, noisy, 
and ill-ventilated structures, and hopes that everyone who 
cares for the preservation of trees in London will bring 
pressure to bear on the Council to use only single-decked 
Cars. 

The contemplated damage is not confined to the branches, 
which will be cut away to the trunk for a height of 16 ft. 
to 18 ft. from the ground, but extends. to the roots, which 
are even now endangered by excavation and by rough 
treatment. The Association could not believe until work 
had begun that the Council would excavate up to within 
2 ft. 6 in. from the kerb, so the secretary's protest comes 
late. 

We hope we shall not be accused of taking any stick to 
beat the Council, if we offer the Public Gardens Association 
our sympathy in this matter. The people of London— nay, 
the people of the civilised world—are reaping benefits which 
this Association has sowed, and they would lose no small 
thing if the Embankment avenue were to be destroyed. 

There is nothing to be said against the tramway 
scheme, as such, for the whole body of British expert 
opinion—and that is an opinion in the forming of which 
the British public exercises a vast, if unseen, power— 
is in favour of double-decked cars ; and, unless the lines are 
to be used for express service only, as, of course, they ure not, 
they must be placed as near the pavement as possible, if the 
maximum convenience of passengers and the minimum risk 
to them are to be studied. This arrangement is of 
particular importance on such wide thoroughfares as the 
Embankment. 

Probably the L.C.C. has had enough of single-decked cars 
in the Aldwych subway, and it would be difficult to persuade 
it to save the branches by running another special service 
with that kind of car ; but the cause both of the roots and 
branches might be served by. moving the position of each 
track a few feet nearer the centre of the roadway. That 
would mean a single line of independent traffic between the 
cars and the kerb, which i8 no more than all the passengers 
will have been accustomed to, a8 the outer rail of almost 
every tramway in the kingdom is laid at least 9 ft. 6 in. 
from the kerb, and passengers have to look out for themselves 
when alighting from the cars. 

We could not recommend the tracks being moved any 
further towards the centre than this, as & double line of 
independent traffic would be really dangerous, but we see no 
reason why the L.C.C. should not bow so far to the wishes 
of the majority. 

It is unfortunate that the Gardens Association or some 
other representative body did not think of safeguarding the 
trees while the Council's Bill was yet unpassed. 


The Trees on 
the 
Embankment. 
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WHERE all wires are aerial and un- 
covered, as in the greater part of North 
America, the problem often arises in what 
order the various circuits are to be placed on the one pole 
which seems to serve for all. The question receives com- 
ment in a recent issue of the Street Railway Journal, and the 
writer expresses the opinion that the high voltage wires, which 
ought to be the strongest, should go on the top, and so on 
down to the telephone and signal wires on the lowest arm, 
unless it ig more convenient to put these just above the local 
lighting circuits. 

The calm way in which are carried on one pole circuits vary- 

ing from 30,000 volts three-phase д.с. to 600 volts p. C., and 
telephone wires, is likely to amaze the unsophisticated Briton, 
who is accustomed to bury each circuit decorously in separate 
conduits underground, and we do not think for a moment 
' that the authorities ever will permit such a mixture here, 
nor should we think it fit for them to do so, doubtless on 
account of our narrow insular minds. 
On a very high voltage line, say from 30,000 to 60,000 
volts, it is a grave question if the wisest plan is not to build 
а separaié transmission line well beyond the reach of the low 
potential circuits.” 

No one has insisted more strongly than ourselves that 
aerial transmission and distribution lines are essential to the 
prosperity of the mines and factories of this country, as 
without them no power scheme of large extent can flourish, 
but, we never carried our suggestions to the length which is 
accepted as common practice in America. 

If many serious accidents had been caused by these 
methods, we cannot believe that the tone of the article under 
consideration could have been so matter-of-fact and placid, 
во we are bound to think that they have been successful ; 
in which case we have another object lesson to demonstrate 
the fact that high-tension overhead transmission can be 
carried out without the elaborate precautions deemed 
necessary in this country. 

ГА 


THE proceedings at the Conference 


Pole Lines. 


Municipal Which concluded last Friday were note- 
E worthy for the earnest and business-like 


| discussions which took place, and which, 
with the papers, we are reporting at considerable length. 
We may draw special attention to two of the papers—namely, 
those of Councillor Smithson and Mr. Holford—which deal 
with subject8 of the first importance, and set forth views 
which for the most part are, in our opinion, sound common- 


sense. Councillor Smithson, whose experience of tramway 
matters in Leeds goes back to 1892, in his shrewd comments 
on certain features of municipal management, unwittingly 
supplies weighty arguments against municipal trading in 
this connection; for the practices which he condemns are 
rather the rule than the exception. In this, as in other 
aspects of the subject, we call for fair and impartial treat- 
ment, of the interests of all the ratepayers, and such doings 
as the construction òf tramways along unremunerative routes 
to satisfy local cliques (with the fear of the elections before 
them), the undue increase of id. fares (which seldom, if ever, 
cover the cost of transport), and the charging of street 
widenings to other accounts instead of to the tramway for 
which they were undertaken, are each and all the outcome of 
injustice and unfair dealing. On the question of the 
depreciation fund, we would go further than Councillor 
Smithson, and, with Mr. Holford, demand that proper pro- 
vision should be made for this inevitable need, before any 
contribution whatever is made to the relief of the rates or 
other purposes alien to the tramways undertaking. We 
were pleased to note that this view was strongly supported 


by the members ; the paper and discussion will be reported. 


in our next issue. 


Regarding the thorny subject of brakes, the ш pro- 


minent feature of the discussion, which we report in this 


issue, was the divergence of views held by the members. Оп. 


only one point did they approach agreement—namely, in 
opposition to Mr. Mozley's conclusions; and во far as the 
latter supported the use of 'some form of track brake, the 
sense of t 


' coal ; 


the meeting was in his favour. We may recur to 


the subject in the future, contenting ourselves at present 
with the remark that the whole question of braking needs 
thorough investigation by some authoritative and impartial 


y. 

It will be noted with regret that the question of amalga- 
mation of the three tramway associations has been definite ‘ly 
shelved for the present; but we hope it will be brought 
forward again at a future date with a happier result. 


A METHOD OF COMPARING 
THE EFFICIENCIES OF ELECTRICITY 
GENERATING STATIONS. 


By C. J. EVANS. 


WHEN it is desired to compare different stations as to their 
economy or efficiency as a whole, tables of statistics are con- 
sulted which generally contain a column headed “ Cost of 
coal per Board of Trade Unit (pence).” This ratio, how- 
ever, is of practically no value for the purpose, because the 
cost of transport of the coal per ton varies so much for dif- 
ferent stations, according to their distances from their 
collieries, that this variable cost quite masks their true 
economy ; consequently only stations using coal giving the 
same thermal effect per unit of cost can be compared by 
means of this ratio. 

A somewhat less unsatisfactory ratio for the purpose is 
** Pounds of coal per Board of Trade Unit ; " but this docs 
not take into account the quality of the coal, and when it is 
remembered that the calorific value of steam coal varies 
from 10,000 to 15,000 British thermal units per pound, it 
will be seen that this ratio is little, if any, better forthe pur- 
pose, and that it can only be used to compare stations using 
coal of the same calorific value. 

A much more satisfactory basis on which to found com- 
parisons between any stations nsing any quality of coal is 
“ British Thermal Units per Board of Trade Unit.“ 

For example, in the case of a station consuming 7 lb. of 
coal having a calorific value of 14,000 British thermal units 
per pound—per Board of Trade Unit :—British thermal 
units per Board of Trade unit = 95,000. 

This can also be expressed as what may he called the 

-“* Thermal Efficiency " of the station, which may be 
written— 

British Thermal Units in Electrical Energy 

British Thermal Units in Coal Consumed ’ 


or more conveniently, 
British Thermal Units in a Board of Trade Unit 


British Thermal Units in Coal consumed per B. of T. Unit. 


One Board of Trade Unit being equivalent to 3,414 
British Thermal Units, in the above example the Thermal 
3,414 


Effioiency " = 98,000 3°48 per cent. 


Even this basis of comparison is not strictly just, since 
a station using a poorer coal will have to handle a greater 
weight fora given thermal effect than one using a better 
in a small station the difference in weight will not 
generally involve an addition to the staff, but in a larger one 
the coal handling plant will require rather more power, 
though in either case the difference thus made will be only 
a very small proportion of the total cost; and it docs not 
allow for different load-factors and such considerations. 
Nothwithstanding these objections, however, either the ratio 
* British thermal units per Board of Trade unit,” or the 
„thermal efficiency provides a very equitable basis on 
which to compare the economy and efficieney of different 
stations, since neither depends on the cost of the coal, the 
cost of its transport, or on its quality—these varying greatly 
with different stations but only on the actual quantity of 


— tamh 


N heat dissipated. 


This principle could also be applied to steamships for the 
ваше purpose. 
D 
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THE ENGINEERING AND MACHINERY 
EXHIBITION AT OLYMPIA. 


(Continued from page 453.) 
Sir W. Ө. Armstrong, Whitworth & Co., Ltd. 


' This well-known company exhibits two electrically driven tools, 
viz., an 18-in. lathe and a vertical drilling machine; also a variety of 
standard taps, dies and gauges. The machines, which we illustrate, 
are intended to demonstrate the capacity of the company's high-speed 
tool steel, for both turning and drilling. 

The lathe, which will admit 10 ft. between the centres, is driven 
by a З tol variable-speed motor. The fast headstock is fitted with 


ELECTRICALLY-OPERATED DRILLING MACHINE. 


МАС AxcmTTRONT PHT өрт à 


wands суй 04 


— ama 


The Cambridge Scientific Instrument Co., Ltd. 


The apparatus exhibited by this firm is primarily designed for the 
use of engineers, more especially those who are directly or indirectly 
interested in the measurement of temperature. An interesting 
feature is the recording of the temperature in the steam plant of 
the Exhibition; the thermometers being placed more than 500 ft. 
from the recording instrument. These thermometers consist of 
copper-constantan couples suitably protected in steel tubes, one 
being inserted into the steam pipe leading from the superheater, 
and the other in the feed-water pipe; they are connected by 
means of leads to the patent thread recorder on the stand. 
The electromotive force generated by the thermo-electric 


: couple is measured by the deflection of a galvanometer coil which 


‘DuDDELL OscILLOGRAPH FOR Н.Т. Work. 


carries a boom, the latter being depressed once in every minute on 
to the paper wrapped round a clock-driven drum. The boom when 
depressed forces an inked thread on to the paper, leaving a smgll 
ink mark behind it. 

The Féry radiation pyronieter, which was recently described in 
the ELEcTRICAL Review, will be used in the Exhibition to measure 
the temperature of a small gas muffle farnace. It is proposed to 
heat samples of steel in this furnace, and to take their points of 
re-calescencé by means of a resistance thermometer connected to a 
Callendar electric recorder. 


ARMSTRONG-WHITWORTH 18-IN. ELECTRICALLY-DRIVEN LATHE, FOR HIGH-SPEED WoRK. 


a steel spindle running in parallel gun-metal bearings, and the gear- 
wheels are machine 
teeth. The saddle is fitted with back and front rests. This lathe 
is capable of taking a cut 14 in. deep x 1 in. traverse at 30 ft. per 
min., and will allow of speeds from 30-400 ft. per min. The feeds 
are from +, in. to 4 in. per revolution. 

The vertical drilling machine has & 9-in. downward traverse. 
This machine is driven by a belt from a 3to1 variable speed motor, 
and has feeds of 35, 50, 80 and 120 cuts per in. The spindle is 
balanced, and on the release of the clutch it falls back into the 
topmost position. A lubricating pump is also fitted. 


W. H. Allen, Son & Co., Ltd. 


Messrs. Allen are showing high-speed engines, air and 
centrifugal pumps, &c, all of which are familiar to our readers. 
The larger engine is of the three-crank compound high-speed vertical 
enclosed type, capable of developing 450 в.н.р., and a smaller 
220-B.H.P. two-crank compound engine of the same type is on view. 
The air pump is of the three-throw '' Edwards” type, suitable for 
dealing with 20,000 1b. steam per hour; and the centrifugal pumps, 
in several sizes, are of the popular Conqueror” type. 


cut from the solid and have helical - 


A model of a gection through a hot-air main, showing the method 
of inserting and protecting the thermometer, is exhibited. The 
Whipple temperature indicator for use with a resistance thermo- 
meter, giving a very open scale, is also shown. This instrument 
has been found useful in boiler trials, general test work, &c. 

Amongst other new instruments we may mention Maurday's 
patent pressure recorder, the patent recording mercury thermo- 
meter and a speed variation chronograph. 

The pointer Duddell thermo-ammeter is similar in principle to 
the now well-known Duddell thermo-galvanometer, with the 
exception that the coil of the galvanometer is mounted on pivots 
instead of a delicate quartz fibre suspension. The instrument has 
no self-induction, and may be used on either direct or alternating 
current, being entirely independent of the frequency. 

A Duddell oscillograph designed for high tension work is exhi- 
bited. In this oscillograph the magnetic field is produced by means 
of a strong permanent magnet, so that the only connections neces- 
sary on the oscillograph are those from the vibrating systems to 
the circuit to be investigated. It is thus easy to insulate the 
instrument effectively. In the outfit illustrated, this insulation is 
provided by placing the oscillograph on a tall corrugated porcelain 
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insulator. It has aleo a porcelain cover, while the possibility of 
brush discharge to the case is further provided against by having a 
large porcelain plate between the instrument and the case. Behind 
the oscillograph there is a large high tension insulator for the 
purpose of supporting the leads to the oscillograph. With this 
outfit circuits of high potential, up to 30,000 volts, may be safely 
studied. All the working parts are enclosed in a strong metal 
case which has iron pole-pieces let into the sides to concentrate the 
magnetic field. This case is filled with the damping oil, 
and is also provided with a cover. The two vibrating 
systems are also quite distinct from each other, and can be removed 
independently for repair. As each vibrating system is made as 
simple as possible no special skill is required to repair it, any 
reasonably skilled experimenter being able to re-suspend it com- 
plete in about a couple of hours. Anyone who has endeavoured to 
re-suspend vibrators of the high-frequency type will realise what a 
great improvement Mr. Daddell has introduced in this new single 
simple vibrator. 

There is also besides the usual screw adjustment of the spots in 
azimuth, another adjustment by which the whole vibrator can be 
tilted through a small angle so as to bring the spots into the same 
horizontal plane. 

In the senhain calorimeter for determining the calorific 
value of fuels, the novel feature is the adaptation of absorption 
pellets for absorbing oils of which it is desired to measure the 
calorific value. The calorific value of some coal will be taken at 
the Exhibition. 


Sanders, Rehders & Co. 


The feature of Messrs. Sanders-Rehders' stand is undoubtedly 
the ''Sarco" automatic CO, recorder, very familiar to the central 
station engineer under its old name “ Ados." The apparatus is во 
well known, and has been described so frequently, that we may 
simply point out tbat it is proving an invaluable means of ensuring 
the maximum efficiercy of combustion in the boiler house. 

It can with advantage be combined with the same firm's 
“Phoenix recording draught gauge, an instrument which enables 
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Lisa Fee 


AN INSTALLATION OF TH: " Sarco” CO RECORDER AND 
DRAUGHT GAUGE, 


the stoker to adjast his dampers so as to ensure the right quantity 
of air entering the furnaces. 

The dial gauge contains a bell floating on glycerine enclosed in 
the body of the instrument, which is ia communication with the 
outside atmosphere ; a tube enters at the bottom of the instrument, 
and is carried under the bell. The lower open end of tbis tube is 
connected with the boiler flue by means of a gas pipe. The draught 
from the chimney creates a partial vacuum under the bell, and the 
latter is forced down by the atmospheric pressure on it. This 
motion is transmitted accurately to the dial by means of а small 
circular rack, fitted to the bell, and a pinion. 

The recorder attachment consists of à drum which carries a cbart 
for 24 hours, and is fitted with a seven-day clock movement. Our 
illustration shows an installation of the OO, recorder and draugbt 
gauge for automatically recording the results of combustion in six 


water-tube boilers alternately, each boiler's performance being 
recorded over two-hour periods. 

In addition to the above, the firm has on view other boiler house 
instruments which have a direct bearing on efficient operation. 

Thus the “Sarco” steam load meter is claimed to indicate the 
correct quantity of steam generated at any instant by & boiler; and 
this, of course, enables the stoker to ensure that each boiler is work- 
ing at its proper rate; the Sarco feed water meter and feed 
water analyser are equally valuable adjancts on occasion. 

Want of space prevents us from detailing other specialities of a 
similar character, which are applicable by mining, steel-works and 
gas engineers; but all who require a little instruction, free in this 
case, in regard to boiler house economies cannot do better than call 


at this stand. 
B. J. Hall & Co. 


Mesars. Hall's stand is radiant with their patent electric copier, 
for taking photo-prints of engineers’ drawings. Apparatus of this 
kind is a necessity in any large drawing office, and that this has 
been appreciated can be gathered from the fact that Messrs. Hall 
alone, have disposed of over 700 sets of the apparatus during the 
past six years. 

Our illustration is of a Simplex pillar machine, as supplied by 
the firm. It consists essentially of a polished vertical glass 
cylinder, in halves, around which the tracings and photo paper are 
tightly secured by linen covera. 

The cylinder is supported on a cast-iron base, on which also is 
fixed a pillar for supporting з photo printing arc lamp. The arc 


LOWERING GEAR 


PILLAR TYPE OF ELECTRIC PHoTO-PRINTING APPARATUS. 


lamp is adjusted in position by an automatic lamp-lowering gear, 
and is provided with the necessary accessories. The machine is 
self-contained and easily manipulated ; readers who are interested 
can view the machine in operation, on the firm’s stand. 

A new rapid process of copying, styled Ordoverax, is also of con- 
siderable interest. An exposed, but undeveloped, blue print is 

laced face downwards on a sheet of metal or glass containing a thin 

layer of special composition ; the latter having been previously 
poured on at a temperature of about 130° F. and allowed to set. 
After a slight application of pressure, the print is removed and an 
inked roller applied over the Ordoverax composition, the lines on 
which become inked. 

Tracing cloth or paper, or ordinary paper, can then be applied 
to the impression, much in the same way as the original print, and 
a clear black lined scale reproduction results. 

A large number of prints can be obtained. from one impression, 
and any line not required can be deleted on the composition. 


Willans & Robinson, Ltd. 


Messrs. Willans's stand will interest the engineer, if only by 
reason that the bearings, &c., on view, cast by the “Eatonia ” 
process, are used by the firm in all their engine and turbine work. 
The success of this process lies in the fact that it ensures a prac- 
tically complete equality in the structure of the alloy used for the 
bearing; the density is increased about 10 per cent., and the tensile 
strength from 50 per cent. to 100 per cent. As previously stated, 
the firm employ the process, but licences are granted and have 
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been taken up by many other firms to work it. The firm are also 


specialising in intricate iron castings, such as motor-car cylinders, 


and all kinds of aluminium work. 


Empire Roller Bearings Co., Ltd. 


Despite the reluctance which many engineers feel in superseding 
the old type of solid bearing, we think it must be conceded that 
the day of the roller and similar bearings has come, and that 
wherever efficiency is a sine qud non, the older type of bearing with 
its air ишан deceptive (by comparison) low first cost, must go to 
the wall. 

The Empire Co.'s stand is designed to show the various practical 
applications of their bearing; these include railway and tramway 
axle boxes, swivel ‘and rigid shafting bearings, &c. The railway 
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RoLLER BEARING WITH CaP REMOVED. 


and tramway types of bearing have been tested in service with very 
satisfactory results; as regards the latter, Mr. Goodyear’s tests on 
the Croydon system, at that time leased to the British Electric 
Traction Co., Ltd., showed that there was an undoubted saving in 
energy of 145 unit per mile run. 

Fourteen bogie cars were fitted by the company, and the 
estimated annual saving per car per annum, with energy at 2d. per 
unit, amounted to £47 28. 4d. ; allowing for the extra cost of 
renewals, &c., a net saving of £33 16s. per annum was estimated. 

As an instance of the value of the ordinary factory type of roller 
bearing, it may be noted that Mesers. Nobel were working 19 
cartridge packing machines from their engine, but by substituting 
roller bearings for the ordinary variety, they increased the number 
of machines to 46, with an increase of 2 H.P. only, and a decrease in 
oil cost of nine-tenths. 


e. ... (Savage Bros., Ltd. 


Messrs. Savage exhibit the 5-ton steam wagon, illustrated below. 
Its peculiarity lies in the 94-Kw. lighting set which is mounted on 
& steel combination bed-plate fixed to the framing of the wagon. 
The engine is a small enclosed high-speed unit, giving 20 B. H. P. at 
500 R P. M., and supplied with steam at 200 lb. pressure from the 


STEAM WAGON wiTH PORTABLE LIGHTING SBT. 


wagon boiler. "The dynamo to which the engine is direct coupled 
is of the compound wound multipolar type, rated at 135 amperes 
and 70 volts. A sensitive governor and automatic lubrication are 
features of the plant, which, on account of its portability, is well 


ici am for supplying light on contracts which necessitate night 
ork. 


British Hele-Shaw Patent Clutch Co., Lid. 


Our readers will probably recollect the ingenious form of friction 
clutch devised by Prof. Hele-Shaw a few years ago; that this 
clutch is now a commercial reality will be gathered from the above 
company's exhibit. Of the various designs of clutch sbown, all of 


. which embody the series of corrogated disks реа to the 


inventor's design, the most interesting to electrical men is the riog 
type, which has found favour for the coupling of electric motors to 
various claeses of machinery. The clutch consists of a core with 
inner plates, keyed to one shaft, and a case with outer plates,. 
keyed to the other; the core and inner plates are entirely 
enclosed in the case, which forms an oil bath. The plates are 
compressed by pins which enter one end of the case, the pins 
beirg operated by a sliding sleeve of ordinary type. Triggers 
hold the pressure on the plates while the 
clutch is in gear; when out of gear, the pres- 
sure is relieved. This clutch is specially de- 
signed for slipping, and owing to ite sensitive 
adjustment, it is possible to obtain a very 
gradual speed increment up to the maximum 
` speed, 

The clutch has been largely applied for 
motor-car work, and a reversing type has been 
designed for marine work where petrol motors 
are employed. 


(To be continued.) 


ELECTRIC HEATING FOR 
RESIDENCES. 


— w— 


AT a recent Convention of the National Elec- 
tric Light Association, Mr. James I. Ayer 
presented an interesting paper on residence 
electric heating, of which the Electrical World 
gives the folluwing abstract :— 

Mr. Ayer favours the introduction of electric heating devices by 
personal presentation, and recommends, for the use of solicitors, 
lists of meter readers’ routes and a card catalogue divided into 
sections for a record. Circulars, or a typewritten letter with cir- 
culars, should be ‘sent out a few days in advance, announcing a 

` proposed call and its object. Articles should be left on trial after 
fully explaining their operation, and should be accompanied with 
complete printed instructions. The length of trial will depend 
upon the device; for flat-irons this should be about 30 days, and 
in some cases sufficient time should be allowed for the customer 
to note the effect on his bill from the central station. The 
customer should be called upon at the expiration of the trial 
period, instead of being communicated with by mail. It is a good 
practice to invite prospective customers to a practical demonstra- . 
tion of electric heating, such as cooking a light lunch to be served 
to them. | 

The electric iron is an ideal article for the introduction of 
electric heating. For laundry use they are required from three to 

five hours per week, costing 
from 15 to, at most, 50 cents 
j per week; the latter being for 
the longest period at a 20-cent 
rate. It is fair to say that at 
the average rate the average 
family ironing can be done at 
from $1 to $1.25 c. per month. 
Using the flat-iron as an 
opening wedge, it is well to 
follow with'circulars or folders 
describing such articles as 
water cups which will furnish 
а pint of boiling water in 7 
or 8 minutes in the smaller 
size, or a quart in a larger 
size in 10 minutes. Either 
will supply enough for а cup 
of tea in З or 4 minutes, and 
for shaving in less time. 
These articles are invaluable 
ia the sick room, and for use 
in hundreds of ways. Im- 
provements in these devices 
prevent their burning out or 
overheating in the event of 
boiling dry. This result is 
obtained by the circuit being 
broken automatically if the 
temperature rises a few 
degrees above the boiling 
point. | 

An electric heating pad can 
always be placed in a home 
where there is use for a hot- 

6 water bottle. Its superior 
merit is immediately appreciated on the briefest investigation. 
Aside from its usefulness in illness, it is much used by the aged asa 
foot-warmer. А naval officer said he had many nights walked the 
bridge with a pad under his coat, comfortable in bitter weather, in 
spite of side remarks about “а monkey on a string." 

The nursery milk warmer performs ite work by electricity more 
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uniformly and perfectly than is possible with any Other method, 
and in a shorter time. An important feature is that the time 
required to heat it throughout to an even temperature is less than 
three minutes, making the period so short after the demand is made 
that peace iscertain. Its operation and sanitary character produce 
univereal commendation from physicians. These devices are 
furnished with a socket plug arranged to receive the lamp which it 
displaces in the fixture, that is lighted when current is on the milk 
warmer. | | 

Electric curling-iron heaters are welcomed in many houses. 
For light cooking and the dining room there are many useful 
articles. The chafing dish has many accomplishments to its 
credit. It can perform nearly all the operations of cooking 
required in homes, but, of coufse, in some cases not on the same 
scale as to quantity, and only one operation at a time, yet its 
possibilities are limitless when electrically heated. It can bake, 
boil, fry, stew and toast; it is under perfect control, and always 
performs the same under like conditions, because its heat supply is 
a known quantity. It is a simple matter to cook and serve a good 
American breakfast for three, of a cooked cereal, eggs poached, 
boiled, fried or scrambled, with toast, in 30 minutes with a chating 
dish at a cost of 250 watt-hours, and coffee can be made for 
100 watt-hours more—a total of from 3 to 4 cents at the average 
residence rates. The stove which opcrates the chating dish makes, 
with a kettle, a most desirable combination for the tea table, and 
with a coffee percolator in place of the kettle, meets the re quire- 
ments of the breakfast table. mE 

Chafing dishes, tea kettles and coffee urns can be had with 
heaters attached or separate in a variety of grades and designs, and 
there is no other method so safe, simple or as cheap for performing 
similar service in the dining room. The cost for energy for per- 
forming any single operation with any of these devices is more 
often 1 cent or less than more, and never exceeds 3 or 4. cents. 

For equally useful devices performing much the same work and 
more, in the dining room or kitchen, we must remember that the 
water cups previously mentioned come in as a part of the list, 
because they can be used for making coffee or tea, or boiling of 
any sort. In one case they are used for cooking French-fried 
potatoes. This type of heater is alse made to form a combination 
of double boiler or cereal cooker, egg boiler, steamer, as woll as a 
plain boiler. А | И 

Diek heaters, or stoves with utensils, such ав saucepáns, tea 
kettles, coffee pots, cereal cookers, vegetable boiler3 and the like 
enable the housewife with, say, two stoves and two or three utensils 
to do all the necessary cooking for light meals, in the dining room 
if she pleases, within the limits of cost previously mentioned. 
Stoves or disk heaters should always be supplied with utensils made 
for them of suitable proportions and with perfectly flat bottoms. 

For general cooking there are available individual cooking 
devices in all sizes required for the largest household ; also cvens, 
plate warmers, broilers, griddles, waffle irons, frying kettles, &c. 
Demands for general cooking will be to fill the place now occupied 
by gas stoves, which, except in apartment houses, are largely 
summer workers. Considering for the present those cases where 
the principal use is in summer, it is customary when using gas 
stoves to operate the coal range one or two days each week for 
supplying hot water for washing and the bath, and of course cooking 
at the same time, and this reduces in many cases the demand for 
service to perhaps six days each week. 

Experience has shown from a great varicty of sources that the 
number of watt-hours per meal per person may safely be taken at 
300 or 900 per day рег person. If, however, we allow 1 kKw.-hour 
per person, we have 30 Kw.-hours for a month, which at a 5 cent 
rate is $1.50, or for a family of four $6.00 per month ; or at a 3-cent 
rate for the same family, $3.60 per month. While these figures are 
absurdly low to-day for lighting rates in residences, there are many 
cases where the service may be given from separate service wires 
at a satisfactory profit. | 


By careful comparison it has been determined that in cooking 


an equivalent cost for $1 gas is 24 cents per Kw.-hour, and while : 


electric cooking is widely practical at a higher rate, it will demand 
from 5 to 3 cent rates to make it an important competitor to pas. 
Gas, however, occupies a broad field at a much higher price than 
coal, due to its advantages, and electric methods make it possible 
to secure equal results because of the many advantages possessed 
by the newer method over the old. Be суа 

For heating the general water supply a kitchen boiler of the 
usual type is used varying in capacity from 10. to 30 gals., and 
supplied preferably with a heater contained in -the boiler of a 
maximum of 2,000 watts, which may be reduced to 1,0600 or 500 
watts by a controlling switch. Such a boiler should be jacketed 
with ordinary pipe covering, and with care is not necessarily an 
excessively expensive luxury. А 10 gal. boiler can be heated to 
150° F. with approximately 24 x w.-houra, which will answer a very 
considerable demand throughout the day from a jacketed boiler of 
that capacity. 

For bath water, heaters are supplied to place in the tub, and if of 
2,000-watt capacity are frequently satisfactory to those who under- 
stand in advance that it requires 2,000 watts for an hour to raise 
20 gals. of water through 40° F. . Por. | 

Radiators for occasional use in bedrooms for short periods аге 
practical and useful, but should have a capacity of not less than 
1,000 or 1,200 watts to be at all effective, except in the case of 
small rooms, and should be larger for large rooms. For heating 
the bathroom many radiators are sold which, to be effective quickly, 
should have 2,000 watts capacity. Of this size, if turned on for 
15 or 20 minutes, they fully accomplish their purpose, and are not 
expensive to the owner. | | 
' The instantaneous hot water heater to be practical requires that 
current eupply of 3,000 watts and more is available. While for small 


quantities the cost of operation is not excessive, the service demand 
is undesirable and it is expensive to install; and as small water- 
heaters are so much more simple and easy to supply, they meet the 
demand for small requirements. The field of water-heating radiators 
in any community, with rare exceptions, is very limited, yet the sale 
of these devices reaches a very considerable sum annually, and is 
daily increasing. 

' The service for a family kitchen for the average family for cooking 
should have a capacity of about 3,000 watts, and if a kitchen boiler, 
bath-water heater or bathroom radiator is to be included, a double- 
throw switch can be installed in the kitchen or other convenient 
place, ко connected as to throw off the boiler, radiator, or bath circuit 
when the cooking circuit is required, and to avoid the necessity of 
extra large service capacity, which would otherwise be necessary. 
This also suggests a method of limiting the hours for cooking service 
to a period when lights are not required, but it has objections, 
although it is practical. 

The cost for heating one gallon of water to different tem- 
peratures at different rates is given in the accompanying table, the 
initial temperature being 60° F., and the efficiency of apparatus 
85 per cent. 


Total ~ — Watts used for — Costin cents with current a 
temperature. 5 mn. 10 т. 2m. 1 hour. 3c. 5c. 10 c. 20 c. 
100* 1,296 648 324 108 .32 544 1.088 217 
156° 2,976 1,188 744 218 74 1.24 248 4.96 
175? 3,744 1,872 936 312 94 1.56 312 6.24 
200° 4,608 2,304 1.152 384 1.15 1.92 384 7.68 
212° . . 4,992 2,496 1,248 416 125 208 416 832 

The policy to pursue is to personally press the sale of small 


household devices constantly, without complicating the situation 
by trying to interest customers with the larger problems, until 
from experience with the smaller they have become prepared 
for further ventures. During such a period onc should gain 
practical experience in the larger problems in his own home. 
The small devices will earn from $1 to $2 per month, which 
will cover present transformer losses and leave a profit. When 
business depression comes one may cut off his electric signs, but 
not likely a house service, which provides many conveniences 
besides light. 
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| THE CONTINENTAL 
ELECTRICAL ENGINEERING INDUSTRY. 


A LARGE INDUSTRIAL EXPANSION. 


+ 


Тнь industrial situation in Germany at the present time is 
represented by the observation that practically all branches are 
strained to the utmost of their capacity to meet the demand, 
especially for the home market, and the position is accentuated by 
the comparative scarcity of supolies of raw materials, such as coal, 
pig ігор, and semi-thanufactured steel for working up into highly 
finished products. All the large firms in most departments of 
industry are endeavouring to extend and improve the methods of 
production, and the result is an accumulation of orders by machine 
builders, electrical engineering works and metal workers. 


GERMAN WORKS. 


The Continentale Gesellschaft fur Elektrische Unternehmungen 
(Continental Company £or Electrical Enterprises) of Nuremberg, 
has not yet found an opportune moment for proceeding with a 
scheme of reconstruction. At the last meeting it was mentioned 
that if an alteration of this kind was to be made it should not be a 
gradual one. It was necessary not only to exiinguish the deficit 
but also to provide funds to improve the working. The accounts 
submitted on that occasion show the following results:. 


; 1905-6. 1904-5. 
Share capital 41,600,000 41, 6000. 000 
Loan 3 469,000 469,000 
Gross sarplus 111,474 135,900 
Net profits 467 260 
Debit balance 92,549 93,056 


The company will, perhaps, be remembered as the financial trust 
of the Schuckert Co., which still holds £1,441.000 of the total 
ordinary sbare capital. It is set forth in the report for 1905-6 tbat 
the proceeds from most of the enterprises closely associated with 
the company, again exhibited an improvement, although the final 
result was prejudiced by losses, of which no particulars are given. 
The report refers to the various undertakings which the. company 
either controls and works, or in which it is financially interested. 
Among these may be mentioned the suspended electric railway 
between Barmen, Elberfeld and Vohwinkel, the Elberfeld tram- 
ways, and various otber tramways and electricity works both in 
Germany and other countries. The total value of the investments 
is returned at £2,498,000, as compared with £2,635,000 in 1904-5, 
and the former includes £1,144,000 representing undertakings which 


the company manages on its own account. 


Messrs Brown, Boveri & Co, of Mannheim, have taken an advancing 
step in the past three years in emulation of the inereasipg prosperity 
of their Swiss parent company of Baden. After meeting working 
expenses and providing for depreciation to the extent of 5 per cent. 
on buildings, 10 per cent. on labour-saving machinery, and 40 per 
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cent. on machine tools, the accounts showjthe under-noted results 
for the past two years :— 


1905-6. 1904-5. 
Share capital ... £300,000 £150,000 
Net profits 22,878 9,480 
Dividend, per cent. ... 6 5 


The company distributed 4 per cent. in 1903-4, and the same rate 
in the two preceding years. In the course of the directors’ report 
it is sta that notwithstanding day and night shifte, it was 
scarcely possible to keep pace with the orders both in the electrical 
and the turbine departments, and towards the end of the year the 
company was compelled to decline several large orders owing to 
the specitied period for delivery being too short to allow of the 
acceptance of the contracts. The orders received during the year 
for steam turbines represented 110 of 180,000 horse-power, as com- 
pared with 63 of 89,600 horse - power in 1904-5, these figures relating 
to Germany alone. Special attention is drawn to the repeat orders, 
and although the largest turbine built by the company was of 
9,000 H. P., it is expected that engines will soon be constructed up to 
20,000 H.P. The electrical department was principally engaged on 
the production of machines for mines and ironworks and switch- 
board plant for high pressures, and this department also had to 
refuse orders during the year. The value of the total bueiness on 
hand at the beginning of the present year was £375,000. 

The Sachsenwerk, Licht und Kraft Gesellschaft (Saxon Works, 
Light and Power Co.), of Niedersedlitz-Dresden, is the company 
which emerged from the ruin of the ill-fated Kummer Co., and 
which has not yet made any progress. According to the report for 
1905 the volume of business in dynamos and motors largely 
increased, but the final result was & loss of .£9,400, which has 
increased the debit balance to £21,440 on a share capital of £137,000. 
The report attributes the unfavourable resulte partly to the fact 
that the sales did not reach the level arranged for by the organisa- 
tion originally provided, and partly to initial difficulties of a 
construetional and manufacturing nature, although the latter are 
now said to have bcen overcome. 


Swiss COMPANIES. 


The shareholders in Brown, Boveri & Co., of Baden (Switzerland), 
recently approved the accounts for 1905-6, showing the continued 
prosperity of the undertaking. Both the gross and net profits were 
higher than in the previous year, while the increased expenditure 
has not prevented a fresh advance in the dividend. "The financial 
position may be summarised as follows:— 


1905-6. 1904-5. 
Share capital £640,000 £640,000 
Bonds ... .. 200,000 200,000 
Net profits 81,929 61,083 
Dividend, per cent. 11 ' 10 


The handsome distribution made in the past two years compares 
with 9 per cent. paid in 1903-4, and 7 per cent. and 5 per cent. 
respectively in the two preceding years. The directors’ report 
states that the works were fully employed throughout the year, 
steam turbines and electrical generators occupying the principal 
position, Since 1901 the steam turbines sold numbered 486, of a 
total of 769,347 horse-power, and of these 162 of 372,000 horse- 
power were disposed of in the past year. In the other electrical 
departments the orders received were plentiful, and engaged the 
plant to the limit of its capacity. Although the company has an 
abundance of orders on hand for the present year, the report 
characterises the industrial conditions as being by no means favour- 
able, owing to the operation of higher duties under the new 
commercial treaties, and to the dissatisfaction existing among the 
workmen, notwithstanding the concessions already voluntarily made 
in the direction of the abolition of work on Saturday afternoons 
and a simultaneous increase in wages. With reference to the 
Simplon tunnel, the directors observe that the company undertook 
the electrical equipment at its own risk, and that the working has 
continued without interruption from the beginning. The report 
also deals with the financial situation of subsidiary companies in 
Germany, Italy, France and other countries. 

Tho Bank fur Elektrische Unternehmungen (Bank for Electrical 
Enterprises), of Zurich, is an investment company on a large scale, 
judgiog from the considerable share and loan capital which has 
been issued, and the number of undertakings in which it is interested. 
During 1905-6 the bank refrained from embarking on fresh business, 
and the financial position works out as follows :— 


1905-6. 1904-5. 
Share capital ... ... 1,440,000) £1,440,000 
Loan Ра e 1,432,000 1,320,000 
Net profits. 149,709 129,851 
Dividend, per cent. ... 9 84 


The profits arise from dividends on sbares held in various com- 
panies and from shares disposed of during the year. Large 
realisations of shareheldings took place as the total investments 
were entered at £350,000 less than at the end of 1904-5, but 
participation in syndicate transactions increased by nearly £80,000. 
Among the sales were those referring to shares in the German 
Transmarine Electricity Co, the Barcelona Electricity Co., and the 
Italian Union Tramways Co., of Genoa. The profite realised on 
these sales have only been slightly drawn upon for distribution, 
inasmuch as the remainder has been devoted to the purpose of 
further writing down the book value of other shares, and the result 
of these transactions was to increase the liquid funds by raising the 
bank credit from £180,000 to £640,000 at the end of the financial 


year. Since then the bank has taken an interest in two new, under- 
takings, one being in Westphalia and the other in Italy "which are 
expected to) yield satisfactory financial results in the course of 
time. : 


MOTOR-STARTING RHEOSTATS 
FOR USE WITH THREE-PHASE INDUCTION 
MOTORS. 


By AURILLAO. 


Every engineer who is ever called upon to purchase, make or sell 
mctor-starting rheostats for three-phase induction motors, will have 
discovered to his chagrin that there is an exceedingly great diver- 
gence of opinion among motor manufacturers as to the design of 
the rotors of such machines. Each designer appears to follow his 
own ideas on this subject, if, indeed, he has any ideas. If he has 
no ideas of his own on the subject, he must perforce make slots 
which may or may not lead up to an efficient machine. 

Viewing the subject broadly from the point of view of the 
contractor who wishes to keep the total cost of the motor equip- 
ment as low as possible, the rotor conductors should be of such 
proportions that the amount of copper employed in the starting 
gear and accessories may be kept as low as possible. It is а general 
rule that, provided resistance units can be employed economically 
for any current-carrying capacity, the cost of a rheostat capable of 
dissipating a definite amount of energy will increase as the 
carrying capacity increases, owing to increased dimensions of the 
switch parts and of the copper connections between the switch and 
the motor. This rule, however, cannot be taken as correct in every 
case, because some makers do not employ resistance units having a 
sufficient freedom of design (if we may be permitted to use such an 
expression) to enable them to contract resistanoes to dissipate a 
certain amount of energy at any conceivable current economically. 

Generally speaking, it will be found that iron wire resistance 
units of some description or other will serve until we reach cur- 
rents up to, вау, 10 amperes. Between 10 and 20 amperés the 
manufacturer has at his disposal either small section cast-iron grids 
or resistance units, consisting of iron or steel ribbon wound on iron 
frames and insulated from them by micanite. Above 20 amperes 
and upwards, various dcsigns of cast-iron grids will be found moet 
economical. Of course, the currents mentioned above are the 
ratings for continuous service; it will be apparent that each class 
of unit will have a far wider range of ampere capacity if used for 
starting duty only. Liquid resistances are in fairly general use, 
although they are not in such general use as metallic resistances, 
and the reason seems to be that although their first cost is so much 
less, the labour part of the maintenance account is found to be 
rather heavy, and if they do not receive skilled attention, deterio- 
ration is very rapid. 

It must not be assumed from the above that we entirely condemn 

liquid resistances, but experience has shown that they suffer from 
defects, if left in unskilled hands, wbich are far more disastrous 
than in the case of metallic resistances. 
Now а word with regard to the switch parts of motor starting 
rheostats. We will limit ourselves for the present to the problem 
involved in the design of moderate sized rheostats up to 100 нр. 
capacity, whose rotor currents do not exceed 250 amperes. For 
all these rheostats it will be found possible to.use the well-known 
sliding contact type of switch Laving three sets of contacts at an 
angle of 120°. 

For motors whose normal full load rotor currents per phase do 
not exceed 50 amperes, the ordinary button contact type of front 
may be used, having a light contact shoe held down by a spring, 
while for motors having rotor currents above this value some form 
of renewable contact should be used with a carbon contact brush, 
and having an auxiliary contact in the full on position to relieve 
the carbon brush. The only other point of importance involved in 
the- design of the rheostats, apart from the general question of 
insulation which we consider has at last been satisfactorily settled 
by the various manufacturers, is that of the number of contacts 
required. In spite of all the efforts of consulting engineers and 
central station engineers with their voluminous specifications, there 
seems to be a general consensus of opinion that in continuqus 
current work 8 contacts are sufficient up to about 10 н.р., while from 
10 to 13 contacts will suit for any size up to 50 нр. In the 
case of alternating-current work it is considered good practice to 
employ about 10 contacts per phase on all sizes up to 100 E. p., and 
for currents up to 250 amperes. 

The reason for this will be apparent when we consider that the 
number of contacts any motor starting rheostat must have (from 
a theoretical standpoint) is a constant quantity for all sizes of 
three-phase motors having the same efficiency and the same 
proportional distribution of losses. 

This fact, together with fhe fact that although there is so little 
standardisation of three-phase induction motors, the contractor 
demands as quick delivery of three-phase motor starting gear as һе 
has come to expect in the case of eontinuous-current work, will 
obviously render it a good business policy for a manufacturer to 
stock two or three standard sizes of switch fronts for three-phase 
rheostats, each of which will be suitable for any rotor current up to 
the maximum for which it is designed. 

So that, while hoping for better days, he will take his standard 
front off the sbelf and build the resistance which he has been able 
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to design in a few minutes by the use of suitably drawn curves, and 
drum of hard work enable the contractor to get his motor running 
о time. 

We have mentioned the use of certain curves above. Needless 
-to say, every engineer engaged on work of this description keeps by 
bim a series of curves plotted for allsizes of three-phase induction 
motors. One series of curves will connect brake horse-power and 
starting resistance per phase, each curve being plotted from 
calculations on the assumption of a reasonable efficiency, and slip 
for a definite voltage across slippings at starting. The other series 
will connect rotor current per phase and brake horse-power, each 
curve being plotted on the same assumption as before. "These two 
series of curves once plotted will be found an invaluable aid to all 
who are called upon to make such calculations rapidly. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Electric Heating and Cooking. 


THE Barrisu. PRowETHEUS Co., Lro., of Salop Street Works, 
Highgate, Birmingham, are displaying considerable activity at 
present in pushing their system of electric heating and cooking. 
In addition to the new works at Birmingham, they have opened 
a fine large showroom at 109, Oxford Street, London, W., where 


Fia. 1. 


they are able to exhibit their apparatus to far greater advantage 
than was possible in the old premises at Ely Place, and we believe that 
the trade have only to have their attention directed to the existence 
of this conveniently situated exhibition for them to take advantage 
of it. We need hardly mention that it is intended purely for the 
purposes of the trade (all articles being marked with catalogue 
prices), who can take their clients there to make their own selections 
from among the great variety of electric kettles, hot-plates, flat- 
irons, and so forth, that are arranged conveniently for easy 
inspection, The many exceedingly artistic designs of convectors 


Fic. 3. 


and radiators, and the combination of both, afford evidence of the 
advance that has been made in producing these apparatus in such 
designs that they will effectively meet the tastes of the most 
artistically inclined and harmonise well with luxurious furnishings. 
One of the best things shown at Oxford Street is ‘an example 
of a number of elaborate convectors that were supplied through 
a Scottish contractor for an Atlantic liner. A new general 
heating catalogue has lately been issued by the company, and one 
containing quite a number of new designs of radiators and 
convectors will appear in the course of a week or two. From the 
one now before us we select a few interesting lines for illustration. 
A full general description of the “ Prometheus” system and some 
views of the works are followed, in this catalogue, by a large 
number of illustrations and tables of prices of stew-pans, saucepans, 
~ hot-plates, cooking ranges, ovens, water-heaters, kettles, curling 
tongs, sterilisers, urns, flat-irons, and, indeed, almost everything 
one can think of that electricity has yet been adapted to in the 


way of heating. Fig. 1 represents a cast-iron braising pan; fig. 2 
a copper water jug; fig. 3 shows a rapid water-heater with nickel- 
faced steel outer case. The water passes between two thin 
concentric tubes, and on the outer tube a number of ring elements 
are assembled; it then flows out through the outlet pipe, the rate 
of flow being controlled by the valve on the inflow. Particulars 
of the construction of electrically heated irons, and working 
instructions for the same аге given. Fig. 4 shows a somewhat heavy 
pattern for tailors’ or dressmakers’ use. Fig. 5 represents the 


Fia. 4. 


company’s most popular form of flat iron, which has been specially 
designed for use in laundries, chemical cleaning and dye works, and 
many hundreds are in use in some of the largest dry-cleaning works 


in the country. It has a nickel plated flexible metallic tube and 


tube carrier, and requires about five or six minutes to attain its 
normal working temperature. For “dry” ironing, the normal 
watts are sufficient, but for semi-wet work, such as lace curtains, 
the irons are constructed to take 500 to 520 watts. 


New Condait Fittings. 


THE METALLIC SEAMLESS Тове Co., LTD., of Birmingham, are 
bringing out some new fittings in connection with conduit wiring, 
which we illustrate herewith. Fig. 1 is a watertight box which 


- 


- 


Fia. 1. 


has been introduced to meet the current great demand for water- 
tight installations. A watertight lining is inserted between the 


— Fic. 2. 


cover and the edges of the box. The boxes are made of the 
uniform size, and with any size outlets up to 1 in. They can also 
be supplied with 2, 3, or 4 ways. The box has a good capacity, and 
affords ready access to the wires. It is considered that the price 
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heing low, the box should take the place of tees, elbows and bends. 
In fig. 2 is shown a special inspection elbow, having the inspection 
lid on the side instead of in the front, as is usual. We understand 
that this particular type of fitting bas been found very useful in 
one or two special instances. 


CORRESPONDENOE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
dished unless we have the writers name and address in our possession. 


Johannesburg Council Wiring Rules. 


I note in your issne, dated August 10th, that you have 
reviewed the copy of the above which I sent you recently, 
and I have to thank you for your remarks. There are, 
however, one or two points in your article to which I would 
like to draw attention :— 

1. The rules were adopted by the Council on May 9th, 
1906 : the 1905 was a printers’ error. 

2. With regard to paragraph (/, under the heading of 
„Motors,“ I note that the limit of rise in temperature [of 
starting resistance coils], viz., 212? F. is stated by you to be 
hardly fair. You have evidently overlooked the increased 


risks under which the supply is given due to the excessive ^ 


dryness of the atmosphere, and consequently the greater risk 
to inflammable materials in the vicinity of such coils than 
obtains in. England. 

3. I note that vou state that the Fire Office rules do not 
conform in many important respects with the I. E. E. rules. 
In stating this you evidently have in mind the Fire Insurance 
rules in England. Those adopted by the Transvaal Fire 
Insurance Association are practically identical with the I.E.E. 
rules, only they set out in greater detail their requirements. 
In the first paragraph of the Transvaal Fire Insurance rules 
the following appears :— | 

* 'These rules are based on the general rules published by 
the Institution of Electrical Engineers and recommended for 


wiring for the supply of electrical energy, as revised in ` 


1903.“ 
J. F. I. Ihomas, 
(reneral Manager, 
Gas, Electric Supply and Tramways Dept., 
Johannesburg, September 8rd, 1906. 


[The dry and raretied state of the air was mentioned in 
the last sentence of our article ; but we did not perceive 
that this had any bearing upon the temperature limit of 
starting resistance coils. Such coile should always be 


surrounded by an incombustible ventilated case, and accord- 


ing to the I.E. E. rules, not only is the maximum temperature 
rise of the coils limited to 240° F., and that of the cases to 
130° F., above the surrounding air, but no unprotected 
inflammable material is to be within 6 in. of the cases, or 
24 in. above them. Still, the point is of minor importance, 
and certainly if the regulations err, it is on the side of 
sufety.— Eps. E. R. 


Manufacturers Selling Direct to Consumers. 


zeing what certain of your correspondents would term a 
„ guilty party," I would like to give you an illustration of 
the way in which certain “ contractors” deal with the 
question. 

In a certain town an eminent “trade” firm would not 
touch our goods on the ground that there was no demand 
for the articles, and so, to create a demand, I sold a quantity 
of goods direct to a number of consumers aż list prires, thus 
proving the existence of an effective demand. 

The +‘ trade” firm, with true business instinct, Sceing 
money in it, canvassed my customers, and offered substantial 
discounts: such discounts, in fact, that nobody except very 
large firms could possibly compete, and such as I am 
absolutely prohibited, by the terms of my agreement, from 
offering to anybody not in the trade. 

Numberless instances of this sort of thing can be produced, 


and, on the whole, the less said by “ contractors ” about 
direct dealing " the better. 


The very existence of the alleged evil shows their lack of 
enterprise. 
Candid Friend, 
Birkenhead, Sep/ember 22nd, 1906. 


Charging Accumulators. 


With reference to the above in this week's REVIEW, in 
addition to the causes so clearly explained by the editors, 
there is another cause which greatly augmente the tendency 
for some ammeters to swing under these conditions, t.e., 
when the natural time of vibration of the ammeter needle 
happens to be in sympathy with the impulse of the engine. 

Suppose the ammeter needle is making 100 vibrations per 
second when swinging clear of the stop and without any 
current on, and the impulses of the engine are 100, or even 
200 per second, this is a favourable case for sympathetic 
vibrations to be set up. 

When this is the only cause the swinging ‘will entirely 
disappear if the engine is speeded up, and resistance put in 
the field circuit to give the same current as before. 


E. T. Cottingham. 
Thrapston, Vim ber 22nd, 1906. 


[Our correspondent is quite right, apart from his obvious 
slip of the pen in writing “ second ” for “ minute." We 
had included this factor in our note, but struck it out on the 
ground that while the other factors were almost certainly 
present, the probability of resonance was remote, and the 
change of speed was as likely to bring resonance into existence 
us to destroy it. We should add that impulses of twice the 
frequency of the needle will not produce resonance.— 
Eps. E. R.] 


Electric Pumping at Collieries. 


With reference to Mr. Hooghwinkel's letter in your last 
issue, on referring to page 4 of the pamphlet in question, 


. we read the following :— 


The first large installation erected on this principle was the 
pumping plant for the Hocayo mines, Spain. Small centrifugal 
umps driven by electric motors were installed on each pumping 
evel as the workings increased in depth. The pumps needed no 
supervision, and the loss of energy usually incurred by letting the 
water flow and accumulate in the sump at the pit bottom was 
avoided. Another advantage was that the capacity of the instal- 
lation could be gradually increased, with very little cost. Iuh 
plunger pumps, either. steam or electrically-driven, a division of thc 
pumping plant in this manner would be impossible, owing to the high 
cost, and still higher working costs. The water pumped from its 
proper inflow level is also much clearer, and has therefore a certain 
value when brought to the surface. 

The italics are the writer's, and to anyone with a know- 
ledge of mine pumping, such a statement is absurd, to say 
the least. Special feeders of water are often pumped from 
mines, either for boiler use or domestic supply, in which 
case they are usually fed into a tank from which the water 
is pumped—but not necessarily by a centrifugal pump. 
In the case of Hocayo (or Horcajo) mine, however, the 
water is all pumped from the bottom of the shaft, and the 
same water passes through each pump in series, which is 
equivalent to pumping all the water from one large pump 
at the pit bottom. Further comment is needless. 


T. C. F. 


Cost of Suction Gas Power. 


In view of the dismal description of “ Тһе other side of 
the shield," given by the writer of the contribution under 
the above heading, the following particulars may be 
interesting. 

A part of the plant under my care consists of three gas- 
driven generating sets of 50 Kw. each: gas being supplied 
by one suction gas plant. The plant, which is that of large 
engineering works, has now been running over two years, 
and, I think, | may safely say that we arc well past the test- 
bed stage. The engines are direct coupled to the generators, 
are governed by the usual hit or miss gear, with an addi- 
tional throttle-governor on the gas inlet, and were supplied 
by an entirely different firm from the one which supplied 
the gas plant. Now, with a highly fluctuating load, such 
as cranes, planing machines, foundry blower, and electric 
shunting locomotive, we have not yet experienced any of the 
troubles so vividly pictured by your contributor. 


— — — г 
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That an unskilled man can run a suction gas plant I have 
proved beyond doubt; as one of the men now running a 
shift was a handy labourer when I took him on, and the 
other, although he had been running a steam engine, had 
never run a gas engine, or seen a gas plant. Both men 
mastered the job in about a week, and neither of them has 
yet been poisoned or blown up. 

With regard to fuel, there is no need to use good and 
costly coal, for the results from coke are quite satisfactory, 
and the fire much cleaner than when anthracite is used. 

The only stock of spares we carry consists of : One set of 
fire-bars, one set of fire-bricks for lining, one nest of vaporiser 
tubes, and a few cramps for purifier lid and mud doors. Of 
these in two years we have used one set of bars, and two 
dozen bricks ; our only other repair was a new gauge glass. 

Referring to the statement of Mr. Tookey, that ** for more 
than 12 hours’ continuous work two generators should be 
provided,” I may say that the plant often runs from 5.30 
a.m. until 11 p.m., and has often run from Monday morning 
until Saturday noon without once having load off ; all 
clinkering is done from fire doors during meal times. The 
fire is banked week ends, and is only put out at two months’ 
intervals. 

The supply of water to vaporiser is controlled by ball 
valve, and the steam supply always equals the demand. 

The ignition on the engines has two positions“ late” for 
starting, and running position. The starting occasions no 
trouble, the gas being so uniform in quality that the engine 
will always start with gas and air regulators in one position, 
and rarely fails to fire on first cycle. 

The following are details of a month’s running, which 
show that although some makers’ statements of “ one penny 
for 20 B. H. P.-hours may be putting costs much too low, they 
do not err any more in one direction than does the writer of 
the article in the other :— 


Coke consumed, 22 tons 5 cwt. at 128. 6d.... £13 18 2 
Water, 88,800 gals. at Gd. per 1,000 .. 2 4 5 
Wages... "is ud = 955 16 15 4 
Oil - 113 6 
Sundries " TE ve nm 015 0 
Scrubber and purifier renewals  ... . 056 
Interest and depreciation ... ds .. 2210 0 
£58 111 
Total output 35 . . 14,257 B. T. v. 
Cost per unit vss siy РР pi '97d. 
Coke per horse-power-ho m % 222 Ib 
Average load ost . . . 447 Kw. 
Total running hours es “ise 319 
20 B. H. P. for one hour costs .. 279d. 


R. Weaving. 
Peterborough, September 24ih, 1906. 


The writer of the communication in your issue of the 
21st inst., under the above heading, has referred to me as 
one of the champions of suction gas plants,” and 1 should 
be glad if you would permit me to say that, although I 
resent his imputation of undue partiality to this type of 
cheap gas-making apparatus, the perusal of the article has 
given me much amusement. The way “a fair summary of 
the case has been concocted is distinctly humorous. 

Jerome, in Three Men in a Boat,” describes how a peep 
into a medical book convinced a reader that he had, at one 
and the same time, the symptoms of typhoid fever, St. 
Vitus's dance, Bright’s disease, cholera, &c. It appears 
that the author of your “communication” is а person 
similarly afflicted with mental inertia. 

The statement made in the first paragraph of the article 
that “ bold assertions are only partially true," is proved 
under each heading. Generalisations of an indefinite nature 
are always safe from refutation. If one were so minded, 
similarly sweeping comments could be made with regard to 
electric motors, with as little foundation on fact. 

The “ unskilled operator" seems as troublesome to your 
correspondent as was * King Charles’s head " to a certain 
individual in fiction. It is evident that the writer's opinion 
is that an unskilled operator always remains an unskilled 
operator My experience has been that an operator 
previously unskilled in gas making becomes proficient in a 
very short time. The whole plaint suggests the stifled 
ara aori of books rather than the open air of practice. 

(1 like the word “obsolescent.” It sounds novel, and 


will be most appropriate for use in connection with certain 
types of motors, switches and electrical fittings.) 

But, after all, why this tirade against suction gas pro- 
ducers? The advantages of internal combustion engines 
have been fully recognised by electrical engineers for many 
years past. In numberless country residences the gas or 
oil engine has made electric lighting a possibility, where 
other power generators have been tabooed. For an elec- 
trician to go out of his way to find fault with the fuel that 
most economically serves the prime mover of an electrical 
installation, would seem to offer an opportunity for an addi- 
tional moral fable « la вор. 


London, S. W., Seplember 24th, 1906. 


[Mr. Tookey replies in generalisations which, if properly 
applied, might drive an engine. ‘The actual data given in 
Mr. Weaving's letter suggest “the open air of practice“ 
rather than the “stifled atmosphere“ of Mr. Tookey's 
remarks.— Ens. Е.К.) 


W. А, Tookey. 


THE SOURCES OF ERROR IN THE 
HARCOURT 10-C.P. PENTANE STANDARD. 


By J. S. DOW, B.Sc. 


As the Harcourt 10-c.p. Pentane lamp seems likely to 
remain our standard of light for the present, an account of 
some experiments made by the author at the Central Tech- 
nical College on some of the possible sources of error 
connected with it may be of value. 

For these experiments, three large-bulb 100-volt 50-c.P. 
glow lamps were selected and ** aged " by being run off 100 
volts for 50 hours. Two of these were used as reference 
standards, the third being put aside to serve as the primary 
standard, in terms of which all cundle-powers were measured. 
All three lamps were run off a constant P.D. of 95 volts 
when in use ; for, at this pressure, the colour of the light 
from the glow lamp was exactly the same as that of the 
pentane standard. The difficulty of judging the photo- 
meter was thus reduced to a minimum, while all possibility 
of colour effects was avoided. Under these circumstances it 
was considered possible to repeat the mean of a set of 
photometrical results to well within 0:5 per cent. 

The р.р. across the lamps was measured оп an electro- 
static voltmeter having a very open scale in the neighbour- 
hood of 90-100 volts, во that the P.D. could be read, with 
саге, to % per cent. The voltmeter was calibrated by 
means of a couple of Clark cells and a potentiometer 
from time to time, and the calibrations of the part of the 
scale used agreed to within 30 per cent. 


Fortunately, it was always p ssible to obtain the necessary | 


P. . from a battery of accumulators which were being used 
for no other purpose, so that the regulation of the pressure 
across the lamps presented no difficulty. 

Before investigating the effects of atmospheric moisture 
and barometric pressure, a series of experiments were made 
to determine what errors could be introduced in adjusting 
the lamp for ordinary use. 

The regulation of the height of the flame, always a source 
of uncertainty in the case of flame standards, appears to be 
not without effect in this case. 

Fig. 1 (p. 492) gives the mean of six sets of determinations 
made on different days. The maximum candle-power is obtained 
with the tip of the flame in its correct position, and it will 
be seen that, with reasonable care, the error should lie 
within 0°5 per cent. It ів to be noted, however, that the 
raggedness of the flame-tip would probably cause appreciable 
differences in adjusting the height of the flame on the part 
of different people. Again, if the flame-tip were viewed 
through coloured glass, the results would be distinctly 
different to those obtained when it is viewed with the 
naked eye. 

The height of the flame may be adjusted in two ways. 
The cock communicating from the reservoir to the burner 
may be adjusted, while the air supply cock is kept full on ; 
or, conversely, the adjustment may be made at the latter 
while tbe former is kept in a given position. The first 
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method has always been employed by the writer, but both 
methods are in use. It therefore seemed possible that a 
difference in the proportions of the mixture of air and 
pentane in the reservoir, in the two cases, might result in a 
difference in candle-power, but a series of tests on this point 
failed to reveal any distinct difference. 

Some experiments were also made on the effect of using 
different sized gauge blocks. As might have been expected, 
it was found that, for small variations, the candle-power is 
roughly proportional to the length of flame uncovered. The 


U 
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Fic. 1. 


correct gauge block is about 46 millimetres in length. An 
error of half a millimetre in setting the lamp to the block, 
would therefore be necessary in order to make a change of 
1 per cent. in the light, and a number of tests showed that 
the lamp could be reset to the block over and over again, 
without affecting the light appreciably. 

The statement that the level of the pentane in the 


reservoir is immaterial in affecting the light, as long as it 


can be seen through the glass, also appears to be correct. 

A question of some importance is the length of time 
which must be allowed to elapse for the iamp to assume 
a steady state. For some five to ten minutes after the 
lamp has been lighted, the flame has to be continually 
turned up. This is succeeded by a period during which 
the flame has to be turned down, and at least half an hour 
must elapse before the flame remains steady for any length 
of time. 

It was found, however, that sufficiently consistent readings 
could usually be obtained after the lamp had been burning 
about 15 minutes. 

The five curves in fig. 2 are typical of the results usually 
obtained. Except in the case of No. III—to which reference 
will be made shortly—the results fall 
within the limits of observation after 
about 10-15 minutes. 

The ventilation of the photometer 
room is very important. The room 
in which these curves were obtained 
was a large one—about 30 ft. x 36 ft. 
— and was always thoroughly ventilated. 
before beginning to take readings. 
Nevertheless, it was found that the 
candle-power of the Pentane lamp 
nearly always gradually fell if any other 
observers were working in the room at 
the same time. In such, cases a 
ventilation of the room resulted in the 
light returning to its former value. 

In fig. 2 the dotted portions of the 
curves ‘represent what happened while 
the door and window were thrown open. 
When Curves I, II, IV and V were 
obtained, no one else was working in the 
room, and at the end of 50 minutes the 
readings had not changed very appreci- 
ably. On opening the door and 
windows for 5-10 minutes only a very 
slight rise in candle-power followed. 
While curve No. III was being 
obtained, a student began work in the room about 27 minutes 
after the lamp had been lighted. After this point there 
were two gas burners besides the Pentane burning in the 
room, and the candle-power gradually dropped to nearly 8 
per cent. below its original value. А ventilation of the room 
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for 15 minutes restored the candle-power to its former value. 

On one occasion when there were five other workers in 
the room, and four gas jets burning, the candle-power fell 
as much as 7 per cent. Dr. Fleming mentions a case" in 
which vitiation of the atmosphere resulted in the candle- 
power of the Pentane lamp being reduced by 8-10 per cent., 
and it seems probable that the errors introduced in this 
way would materially interfere with the accurate application 
of Mr. Paterson's formulaf correcting for water vapour and 
barometric pressure, in the comparatively small rooms 
usually devoted to photometry. 

These changes cannot be explained by the comparatively 
small changes usually observed in the water vapour 
present. Formule have been suggested allowing for the 
amount of carbon dioxide present in the air, but the true 
explanation lies rather in the deficiency of oxygen supplied 
to the burner than the actual presence of carbon dioxide. 

The position of the “centre of illumination” from. which 
we must measure in order to get consistent results by the 
inverse square law depends for any screened flame standard 
upon— 

1. The centre of illumination of the flame itself. 

2. The fact that the length of flame visible through the 
slit, and therefore the candle-power, will be greater at a 
small distance from the photometer. The position of the 
centre of illumination for the Pentane 10-c.r. power lamp 
does not appear to have been studied, but Liebenthal ! 
found that for the Harcourt 1-c.P. Pentane standard 
the centre of illumination should be taken midway 
between the axis of the flame and its outer edge. Even 
this relation did not hold for very short distances from the 
photometer. 

In order to study this point, the Pentane lamp was com- 
pared against a large-bulb incandescent glow lamp run ata р.р. 
of 95 volts, the distance between the two being varied from 
100 to 300 centimetres. 

In any experiment of this nature, differences in the 
results at different distances might be put down to wrong 
location of the centre of illumination of either the Pentane 
standard or the glow lamp. It is essential, therefore, to 
take all possible precautions against the latter being wrongly 
determined. The glow lamp had a horse-shoe filament, the 
filament lying accurately in one plane and arranged with 
this plane perpendicular to the bench. The centre of illu- 
mination may then be assumed to lie in this plane, and 
experimentally this has been found to be true. Lampe 
having filaments of this type may be compared against one 
another at distances varying from 100 to 300 centimetres 
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* Proc. Inst. of E.E., 1903, Vol. XXXII, p. 136. 
Т Exvecrrica, Review, Aug. 26th, 1904, p. 355. 
1 Electrotech, Zeitschrift, 1895, p. 657. 
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with very consistent results. Thelamp wasarranged so that 
the plane of the filament was exactly over the index-marks 
on the carriage on which the lamp was mounted, bnt any 
possible error in this respect was avoided by reversing the 
carriage and taking the mean of the results in each cage. 
Moreover, the candle-power of the glow lamp was roughly 
four times that of the standard, and consequently the distance 
of the photometer from the glow lamp about twice that from 
the standard. Hence any error in the location of the centre 
of illumination of the former produces a correspondingly 
small effect. 

Special attention was given to the vertilation of the room, 
but any gradual change in the candle-power of the Pentane 
lamp was eliminated by repeating the set of readings in the 
reverse order and taking the mean. 

The experiment was repeated on three separate days, and 
the Table below gives the mean of these three sets of 
observations. 


p "E | 
Approximate dis- | Candle-power of Pentane | 


tance fr Pen . . á 
bürner ооо taking centre of illumina- ' 


screen. Centimetres. 


Cundle-power of Pentane 
taking centre of illumination 
as half way between central 


tion ns central axisof flame. axis and outside of flame. 


— — — 6 — —— 


10⁴ | 10°10 ! 10 00 
91 10°11 10°00 
77 | 1013 10:00 
63 1017 10°01 
49 10°28 10°09 
42 10°37 10:12 
35 | 1055 · 1018 
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The figures in the third column agree extremely well, 
and show that much better results are obtained by adopting 
Liebenthal's conclusion. In any case it ought to be gene- 
rally under&tood which of these points is to be adopted, for 
the distance between them is about 5 millimetres. Hence a 
difference of at least 1 per cent. would be introduced 
between the results of observers who follow Liebenthal's 
rule and those who do not. If the more convenient but 
less correct plan of measuring from the central axis of the 
burner is followed, it is desirable that all standard 
measurements should be made with the photometer set 
roughly at a specified distance—say, 1 metre—from the 
standard. 

The writer has repeated Mr. Paterson's investigation 
into the effects of water vapour and barometric pressure. 
The two secondary standard glow lamps already referred to 
were compared against the Pentane and then compared 
against the primary standard in each case. Taking two 
separate observations in this way enables one to detect 
abnormal results and reduces any errors in reading the 
photometer and adjusting the sources of light te a mmi- 
mum, while the method of double comparison admits of the 
standard glow lamp being run for a very short time only 
each day. 

The water vapour present in the air was measured by the 
mean of the readings of two wet and dry bulb hygro- 
meters. It has been stated that the ordinary wet and dry 
bulb hygrometer is not sufficiently accurate for this purpose. 
In this case, however, the results from the two hygrometers 
rarely differed by more than 2 per cent., and this could 
only mean an error in the candle-power of under Poth per 
cent. | 

The barometric readings were made on a very sensitive 
aneroid instrument, which was frequently conapared against a 
standard mercury barometer. ‘The barometric pressures 
observed varied from 748 to 771 millimetres and the water 
vapour from 7 to 20 litres per cb. metre of air. The 
candle-power of the Pentane standard varied ever about 
10 per cent. Upwards of 50 observations were made during 
the months of April, May, June and July. About half a 
dozen of these results showed the Pentane to be abnormally 
high, all being more than 2 per cent. to 5 per cent. higher 
than one would have expected. from the remaining 
readings. .The reason for these high results was never 
discovered, but as they clearly did not represent the 
normal behaviour of the lamp, it was eventually decided 
to put them aside. | | 

There remained 50 different observations from which the 
formula was calculated by the method of least squares. 
Calling a the water-vapour present, in litres per cubic 
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metre of pure air; b the barometric pressure in millimetres ; 
and assuming the lamp to give 10 c.P. when the water 
vapour in the air is 10 litres per cb. metre of air, and 
the barometric pressure 760 millimetres, the relation worked 
out to :— 


Candle-power = 10 + 0:071(10—4) — 0:0085 (760—2) ; 
all things considered, this agrees very closely with Mr. 
Paterson's formula, viz. :— 

Candle-power = 10 + 0:066 (10 — a) — 0:008 (760— 7). 

Of the 50 observations taken, 28, or 56 per cent., fell 
between 0*5 per cent. of the calculated values ; 39, or 78 per 
cent., fell between 1 per cent., while none of the remaining 
observations fell without 2 per cent. - 

The mean deviation from the calculated value was only 
0*7 per cent. 

It is interesting to compare these relations with those 
obtained by Liebenthal* for the 1-c.p. Harcourt standard 
and the Hefner lamp. 

Liebenthal’s formule for the changes in candle-power due 
to water-vapour in the atmosphere, in the two cases, are :— 


For the Hefner Amyl acetate lamp, C.P. 
1*049 (1 — 0°0053 а). 

For the 1-c.P. Pentane lamp, C.P. — 
1:232 (1 — 0°0055 a). 

It will, therefore, be seen that the change produced by 
water-vapour is of the same order for the 10-C.P. standard 
as for the 1-c.p. Pentane and Hefner lamps, but that it is 
larger in the case of the 10-c.p. Harcourt standard. 

The corresponding formule for corrections due to changes 
in barometric pressure, for the two lamps mentiored above, 
were found to be :— 

For the Hefner Amyl acetate lamp, change in 
C.P. = ("00011 (6 — 760). 
For the 1-c.P. Pentane lamp, change in 
C.P. = 0:00049 (6 — 760). 

It appears, therefore, that the change in candle-power of 
the 10-c.P. standard for a given change in barometric 
pressure is nearly twice as great as for the old 1-с.р. Pentane 
Standard, and about eight times as great as for the Hefner 
lamp. 

It is interesting to note, in passing, how insignificant the 
effect of barometric pressure on the Hefner lamp appears to 
be, fora change of 40 millimetres in barometric pressure 
would affect the light by less than 0°5 per cent. 

On the other hand, Frankland,f as far back as 1861, 
found that the light from coal gas flames was decreased 
5 per cent. for each diminution of 1 in. in barometric pres- 
sure—a far greater change than even е 10-c.P. standard 
is subject to. 

No explanation scems to have been offered why different 
flames should be influenced so differently by barometric 
pressure. But if such differences as those recorded above, 
both for barometric pressure and water vapour, really exist 
between existing lamps, it does not seem inconceivable that 
a flame standard might eventually be designed which was 
practically independent of these two sources of uncertainty. 

In any case, the 10-C. P. standard compares unfavourably 
with the older standards in this respect. 
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The Lighting of Mills and Workshops.—In its issue 
of September 18th, the Journal of Gas Lighting acknowledges the 
errors pointed out in our issue of the 7th inst., and publishes a reply 
to our comments by the author of the paper, who accepts full 
responsibility for the accidental '' jumble of figures," by which the 
cost of gas lighting was divided by 50. Mr. Pollitt adheres to his 
figures for capital outlay, and says it is ridiculous to talk of a 
complete installation at an average of £1 per 16-0.р. lamp." Never- 
theless, mill lighting can be, and has been, done at this figure, as 
those of our readers who have had actual experience in this class of 
work willagree. We should like to know the date when the tender 
quoted by Mr. Pollitt was submitted ; our gas friends are in the 
habit of comparing antiquated types 'of arc lamps with their latest 
gas lamps, and we should not be surprised to learn that his figures 
were prehistoric. 
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t Proc. Roy. Soc., Vol. XI, page 137. 
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BUSINESS NOTES. 


Installation Contracts.—MeEssrs. Duncan WATSON 
AND Co., have secured the following contracts, to be completed 
within the next nine months :— 

120-н.г. direct.coupled gas-driven sets and 120 arc lamps, with complete 
installation, for large premises in North London. | . 

Two oil-engine plants, with accumulators and complete installations, with 
fittings, for Isle of Thanet. | | 
. One oil-engine set, with complete plant, for Burnham-on-Sea; also with 
fittings. 

One gas-engine plant, with complete installation, for Herne Hall, Bushey. 

Two organ-blowing equipments, also installations with fittings, for the Church 
of the Sacred Heart, Wimbledon; the Congregational Union, North London, the 
Congregational Union, South London; Foundling Hospital, new wing; are 
lighting installation, including 54 are lamps, for North End, Croydon, and a 
number of other smaller installations. 


Consular Notes.—Canapa.—The French Consul at 
Montreal, in a recent report, states that the imports of electric 
lighting apparatus into Canada increased to $1,903,791 in 1904-5, ав 
compared with $1,442,026 in 1903-4 ; of this value, $1,831,126 came 
from the United States, $37,922 from Germany (in 1903-4 the value 
from Germany amounted to only $2,226), and $27,124 from the 
United Kingdom; the imports from France amounted to $2,592 
value. Electric motors and dynamos were imported to a total 
value of 8848, 260, as compared with $304,571 in 1903-4. The 
greater proportion of these goods (to the value of $819,288) are 
from the United States. The imports from Germany have increased 
from zero in 1903-4 to $16,694 value in 1904-5; the imports from 
France amounted in value to $1,019. 


Book Notices.—American Street Rail-cay Investments. 
New York: McGraw Publishing Со. S5.— This is the 1906 issue of 
this red annual, published in connection with the Street. Railway 
Journal. The 1906 edition contaius 432 pages of statistical matter 
an increase of 17 pages over the edition of 1905. It also contains 
17 maps, on which the systems of 52 feparate companies are shown. 
Financial statistics are included of all of the street railway com- 
panies of the United States, Canada, Cuba and the United States 
insular possessions. "The statistics include, in most cases, operating 
reports and balance-sheets, besides a history of the corporate 
organisation of each company. The résumé of gross receipts for 
437 companies, published in the first four pages of the book, indicates 
a marked increase in earnings of the street railway companies of the 
country. 

“German Scientific and Technological Reader.” Books J and II. 
By E. Classen and J. Lustgarten. London and New York: Harper 
and Bros. 2з. net each. 

“А Manual of Hydraulics.” Ву К. Busquest. Translated by 
А. H. Peake, M.A. Lopdon: Edward Arnold. 7s. 6d. net. 

„The Dead Points of а Galvanometer Needle for Transient Cur- 
rents." By Alexander Russell, M.A. Excerpt from the /'roceedings 
of the Physical Society of London, Vol. XX. 


Telephones in Turkey.—A recent Imperial decree 
provides for the importation of house telephones without restriction. 
Other telephonic installations are prohibited as before. 


Wolfram Lamps.—It is reported from Vienna that the 


Osmium Тиснт (AUER) Co. has disposed of the patents for the 


Johann Lux” wolfram incandescent electric lamp to the American 
Westinghouse Co., which has formed a new firm under the title of 
the Westinghouse Metallfaden und Gluhlampenfabrik (Metal 
Filament and Glow Lamp Factory), and with a share capital of 
1,000,000 kr., of which the sum of 900,000 kr. has been paid for the 
patents. At the same time, the Westinghouse Co. takes over to a 
large extent the patent in Vienna for the manufacture of osmium 
lamps in order to be able to place the wolfram lamp on the market 
from thc Austrian capital. It is stated that the Johann Lux process 
is entirely suitable for the production of osmium lamps, so that the 
manufacture of wolfram lamps can be at once undertaken on a large 
scale. The company is credited with the intention, in order to 
distribute the lamps quickly, of concentrating its attention on the 
manufacture and drawing of the wolfram filaments, and of leaving 
them to the glow lamp factories to fix in the glass bulbs. It 
remains to be seen what action will be taken by other owners of 
wolfram lamp patents as a result of the new step initiated by the 
American Co. These patents are held, among others, by the 
German Incandescent Gas Light Co., of Berlin, in regard to the 
Osram lamp, and by the United Electricity Co., of Buda-Pesth, in 
relation to the lamp devised by Dr. Just and F. Hanamann, of 
which the patenta for the latter have partly been disposed of to the 
German Wolfram Lamp Co., of Augsburg. It is stated that further 
experiments with the Johann Lux lamp have served to confirm the 
favourable results obtained earlier, although the disadvantages in 
regard to pressure and sensitiveness of the filament have not yet 
been overcome. The consumption of energy is declared to average 
scarcely one-third of that of the carbon filament lamp while having 
the same useful life, and the cost of production is only very 
slightly higher than the latter. 


Catalogues and Lists.—Messrs. CROMPTON & Co., 
Lrp., London, E.C.—New pamphlet (U16) describing, illustrating 
and pricing their portable testing sets (combined voltmeter and 
amperemeter). 

The Vortex PuLLEY AND Bettina Co., Tower Royal, E.C.— 
Circular setting out in tabulated form prices of B.B. wood-split 


pulleys, ranging from 3 in. to 25 in. width of d in. 
to 96 in. dismeter, xdi R 


Messrs. J. Н. Вотснев & Co., Steelhouse Lane, Birmingham. 
Small booklet, entitled Hints to Advertisers,” setting out the 
advantages of Solito translucent window transfers, window tablets 
and transfers as an advertising medium. 

Messrs. W. H. Roy & Co., 30, Spring Gardens, Manchester.— 
Eight pp. pamphlet, describing their Standard water coolers. 
Some illustrations appear of plants recently erected by them, 
including an open cooling tower with the “ Roy” patent stack, for 
a duty of 50,000 gallons per hour, and a chimney draught cooling 
tower with Roy stack, for a duty of 90,000 gallons per hour. 

Messrs. JOSEPH ADAMSON & Co., Hyde.—Pamphlet relating to 
the durability of electric travelling cranes, showing the relative 
proportion of important wearing surfaces in their own and other 
makers’ designs. А standard list is tabulated of electric cranes for 
from 3 to 100 tons working load, constructed by the firm. 

Messrs. GRIFFITHS Bros. & Co., Bermondsey.—Priced circular, 
with specimen colours, of their Anti-sulphuric” enamel for metal 
and wood protection, as used for accumulator rooms and other 
electrical purposes, also in chemical factories, in the mining 
industry, &c. 

Mrssrs. JOHNSON & Рнилльв, LTD., Charlton.— General cata- 
logue, which consists of copies of various price lists (84 in. x 11 in.) 
all brought together in a stiff binder, admitting of the addition of 
later lists as issued. Descriptions accompanied with half-tone 
illustrations, tabulated sizes, speede, capacities and prices of the 
following are given: Direct-current dynamos, motors and motor- 
&tarters, main switches, alternating current trangformers, permanent 
magnet and hot-wire ammeters and voltmeters, &witchboards, elec- 
tric arc lamps, feeder pillar and junction boxes, also vulcanised and 
vulcanised india-rubber cables and wire. The whole of the lists 


` are very finely printed and well set out. Copies will be sent to 


anyone interested. . 

THE A.E.G. ENGLISH MaNuracrunHiNG Co., Lro., London, W.C. 
—New price list (36 pp. 84 in. x 10 in.) of Nernst electric lamps. 
General descriptive matter is followed by a note on their advan- 
tages and instructions for fixing together, with a diagram of con- 
nections. "The various types of these lamps for indoor and outdoor 
lighting are well shown, and a number of special globes, as well as 
various reflectors and accessorial parts are included. In this list 
special attention is drawn to the fact that Nernst lamps for circuits 
below 200 volts are not recommended, therefore particulars of 
candle-power of low-voltage circuits have been omitted altogether. 
We understand that on circuits of 200 volts and above, the lamps 
give excellent results, both on direct and alternating, but the 
frequency should be at least 50 periods on the latter supply. 
Nernst lamps for street lighting have been supplied to over 100 
electric lighting stations. 

The BnirisH THomson-Hovuston Co., LTD, Rugby.—Attractive 
pictorial card in colours, representing tbe present-day user of 
„B. T.-H.-Edison electric lamps, made in Rugby,” summoning from 
the shadowy past,” as Longfellow has it, the forms (of illuminante) 
that once have been." Scated comfortably under the perfect and 
shadowless light of a B.T.-H. lamp, the twentieth century 
reader lifts his eyes from his evening paper to see not far away 
figures of a bygone age bearing old-time watchman’s street lamps, 
torches, candles, and—there is even a gasolier! In this card these 
figures seem to recognise their powerlessness to eclipse the 
up-to-date form- they show no fight. 

MrssBs. DRAKE & GonHAM, Lro., Westminster, S. W. (on behalf 
of the Jandus Arc Lamp and Electric Co., Ltd.) —Copy of their 
catalogue (No. 114, 12 pages, 6 in. x 93 in.) of Jandus arc lamps for 
the current season. Brief essential particulars of the different 
types, also neat illustrations and a statement of prices are given. 
The types included are the single enclosure, twin-carbon, universal, 
inverted, Midget, flame, and photo. lamps. A list of prices of 
spare parts appears. | 


Electrician Sentenced.—At the Central Criminal 
Court last week Charles Jefferson Dudley, alias Charles Jefferson, 
aged 30, described as an electrician, was sentenced to 12 months’ 
hard labour for having obtained money under false pretences. It 
appears that he had traded as an electrical and surgical appliance 
maker, and had advertised for canvassers, who had to deposit 
money as security (£70 was obtained in April and May last), but 
who received no salaries, though such were agreed upon. Prisoner 
claimed to be the inventor of a portable electric lamp for medical 
purposes, but he had no patent for it. 


Annual Outing.—The office staff of Mrssrs. ELLIS 


AND WARD, electrical engineers, held their annual picnic on 


Saturday last, going by special saloon to Stratford-on-Avon, where 


they were catered for at The Swans' Nest." During the morning 
& cricket match was played on the Stratford Club's ground, the 
rival captains being Mr. C. W. V. Clarke, clerical department, and 
Mr. E. Marples, engineering department. The latter's team were 
easy victors, knocking up 103 runs in less than an hour. After a 
river trip, tea and a smoking concert, at which a vote of thanks was 
accorded to the principal, Mr. H. Willoughby Ellis, the party 
returned by saloon to Birmingham. 


Threatened Strikes.—It is reported that 200 men 
employed by the Brus ELECTRICAL ENGINEERING Co., Lrp., at 
Loughborough, have given in their notices. They ask for increased 
wages and for a reduction in the number of boys employed, and 
they are supported by the Carpenters’ Union. 

It is also stated that a lengthy struggle is expected between 
masters and men in the Clyde shipbuilding ard engineering trades, 
the Employers’ Federation having refused to discuss compromise or 
submit the men’s claims toarbitration. According tothe Financial 
Times, the men will quit work to-morrow. 
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The Rochdale Times has the following paragraph :—'' The dispute 
which has arisen at the Rochdale Electric Co.'s works, Shawclough, 
through the Amalgamated Society of Engineers desiring to bring 
within the union & number of men employed there on special work, 
is still unsettled, the efforts to bring about a conciliation having 
failed. We understand that the terms offered by the firm have 
been refused by the operatives' society, and that for the present 
negotiations are closed. The firm express a determination to fill 
the vacancies with new men." 

According to the Financial Times a conference lasting nearly five 
hours was held in Manchester on Tuesday to consider the applica- 
tion of operative engineers for an advance of wages. Тһе men 
ask for an advance of 28. a week for day workers and 5 per cent. for 
piece workers. The parties to the conference were representatives 
of the men and the Committee of the Manchester and District 
Engineering Trades Fedefation. No statement was made to the 
Press, but it is assumed there will be a settlement.” 


Trade Announcements.—Mr. WILLIAM MIDDLETON 
is retiring from the firm of CunisTy Bros. & MIDDLETON, Chelms- 
ford, and the business has now been regístered as a private limited 
company in order to enable several members of the staff to take a 
financial interest in it. The business will be continued as hereto- 
fore, Mr. Frank Christy and Mr. Leonard Christy acting as 
managing directors; and Mr. Fred Taylor, of Chelmsford, will act 
as chairman of the company. The business is being extended in 
several directions, and a motor-car department, with good garage 
and repair facilities, has been added. The firm's chief energies 
will, however, be devoted, as heretofore, to electrical and hydraulic 
engineering. 

The LamcasHrRE DYNAMO AND Мотов Co., Lro., owing to the 
increase of their business in the Newcastle district, have decided 
to open an office of their own, and from October 1st. Mr. Hearne 
will represent them there. The office address is: Star Buildings, 
Northumberland Street, Newcastle-on-Tyne ; telephone No. 1923. 

Mxssss. Н. G. Mayer & Co., of 67, Aldersgate Street, E.C., 
wish it to be known that Mr. B. Listner, who has been connected 
with the Nernst Lamp Department of the Electrical Co., Ltd., 
London, W.C., for the last five years, has severed his connection 
with that firm, and will in future sell the same article on behalf of 
Messrs. Mayer, who have opened a special department for these 
lamps and can supply from stock any quantity required. 

Mr. J. Моовкв has entered into partnership with Mr. William 
Martin, and the name and style of the new firm will be Moores, 
Vai & Co, and the address 37, Blackfriars Street, Man- 
chester. 


Bankruptey Proceedings.—ERNEST RosENBERG.— 


Under the failure of Ernest Rosenberg, formerly managing 


director of H. M. Salmony & Co, Ltd., electrical engineers and 
dealers in electrical accessories and fittings, and now a patent 
broker, of 465-6, Birkbeck Bank Chambers, High Holborn, the first 
meeting of creditors was held last week at the London Bankruptcy 
Court. Mr. Egerton 8. Grey, Official Receiver, reported that it 
appeared from the debtor's statements that he came over from 
Germany in 1888, and for five years he acted as agent for his uncle, 
а Basinghall Street merchant. In 1893 he went into partnership 
with Mr, H. M. Salmony, and three or four years later, they con- 
verted the business into a limited company, registered as H. M. 
Salmony & Co., Ltd. The debtor acted as managing director of 
the company until 1901, when he resigned, the company having 
sold part of its business, and liquidated the remainder. He 
estimated that he lost £20,000 through his connection with that 
business. Since 1901 he had dealt in various patehts and shares, 
and had been interested in the Briede Seamless Tube Co., Allsopp 
Patent Flour procese, Karsam Soaps, and Bates & Peard Annealing 
Furnace. 
debtor roughly estimated his debts at £8,000, three-fourths of the 
amount being due to family creditors, and the value of the assets 
had yet to be ascertained. Dr. Crucsmann (Cruesmann & Rouse) 
attended for the debtor, and suggested that the meeting should be 
adjourned until next April, by which time it was anticipated that 
there would be sufficient funds in the estate to pay all the debts in 
full. The chairman declined to grant any adjournment, and a 
resolution was passed for Mr. R. H. Stainforth, chartered 
accountant, 31, Lombard Street, E.C., to act as trustee and 
administer the estate in bankruptcy, with the assistance of a com- 
mittee of inspection. 

Rosert OwxN TxHompson, electrical engineer, Dorset Gardens, 
.Brighton.— Receiving order granted September 19th on debtor's 
own petition. First meeting to be held October 3rd, and public 
examination October 4th, both at Brighton. 

CHARLES LEONARD Fonp, ironmonger and electrician (lately 
electrician) Market Street, Stalybridge.— First meeting, October 
5th, and public examination, October 12th, both at Stockport. 

GEORGE AARON BENTON, electrical engineer, Shareshill, Stafford, 
lately of Muswell Hill, Middlesex.—Last day for receiving proofs 
for intended dividend October 11th. Trustee, S. W. Page, 30, 
Lichfield Street, Wolverhampton. 


Competition in Switzerland.—Swiss manufacturers 
are finding unfettered competition no greater benefit than have 
their English fellows. Speaking of the competition of German 
electrical engineering firms with those of Switzerland in supplying 
the equipment for the great Swiss hydro-electric works which have 
been launched in recent years, the Neue Züricher Zritung 
remarks:—" We hold to the principle of free competition unre- 
stricted by any nationality. But when we look towards Germany 
we sorrowfully observe that in official invitations and acceptances 
of tenders only German firms are considered. Hence it would not 
be unjustifiable to require that with Swiss official invitations and 


The statement of affairs had not yet been filed, but the 


acceptances of tenders, only Swiss firms should be given consider- 
ation. This, which it must be confessed, is a somewhat narrow- 
hearted policy, is, however, not actually practised by us. Only 
when prices are equal are home competitors preferred. We must, 
however, be honest here, and confess that it almost always occurs 
that home firms get the contracts; this is easily explained by the 
fact that the competitors compete from a unity basis of prices, 
which, with the contemporaneous starting of the several firms, are 
usually nearly on a level.” 


Italy.— According to the Revue Pratique de l'Electricite, 
an opening exists in Naples for the sale of a goud pattern of 
electric glow lamp, those hitherto offered locally, of German 
origin, being both of indifferent quality and dear in price. 


Belgium.—The Union Anversoice de Tramways et 
d'Entreprises Electriques, of Antwerp, reports a profit of £41,116 
for the last financial year. 


Dissolutions and Liquidations.— ELECTRICAL Woot, 
PULLING SYNDICATE, LTv.—4A meeting is to be held at 72, Market 
Street, Bradford, on November 2nd, to hear au account of the 
winding up of this company from the liquidator (Mr. N. R. 
Dickinson). 

EDWARDS & MacNvus, electric fittings manufacturers, Heneage 
Street, Birmingham.— Messrs, E. 4. Edwards and H. Magnus, have 
dissolved partnership as from March last. 

With reference to the notice concerning the THE GENERAL 
Contracts Co., Lro., which appeared in our last issue, Mr. J. 
Gordon Salamon, the manager, says that the statement that the 
company had liquidated, and that owing to its liabilities was unable 
to carry on business, is sure to be misconstrued. We understand 
that it was put in that form through a mistake of the solicitors ; 
and we are asked to state that the creditors of the company have 
been paid in full, and that the business has been sold and will be 
carried on as hitherto, the liquidation being purely a matter of 
arrangement to carry through the sale. 


New Accumulator.—“ L'Energique ” is the name given 
to a new accumulator for which many advantages are claimed. It 
is stated that it may be charged and its acid solution poured off 
without in any way disturbing the charge, which allows for easy 
transport, and a great reduction in weight for carriage. With or 
without its acid, it is said to retain its charge indefinitely, and it 
is claimed to be proof against short circuits. For exciting it requires 
а compound stick to be added to each cell, each of which sticks is 
capable of releasing a given portion of the charge, and when that 
has been consumed the cells retain the balance of charge until 
other sticks are added, to the full capacity of the accumulator. It 
is further claimed that the voltage is quite regular, and is main- 
tained until the cell is fully discharged. The balance of energy 
remaining unused is always easily ascertainable, which makes it 
particularly suitable for medical, surgical, and any purpose where 
it is necessary to have energy always at hand. We are informed 


that a 35 ampere-hour cell will serve for ignition purposes for a run of 


1,750 miles, and if used for lighting will light three 2!-c.p. 4-volt 
lamps for 30 hours withone charge. Eachcell contains two peroxide of 
lead positive plates and a basket-shaped negative plate of lead and 
antimony. The plates are kept apart by means of a deep celluloid 
separator fixed to the bottom of the cell, the space being such as 
to render an internal short-circuit impossible. The whole is 
enclosed in a strong celluloid case, hermetically sealed at top, but 
with openings for filling and inserting the compound which are 
provided with suitable caps to prevent spilling. The sole agents 
are Messrs. KRuPKA & Jacoby, 61/62, Watling Street, London, Е.С. 


For Sale.— The Burgh of Kilmarnock is offering a 


Crossley gas engine, dynamo, &c., at the Dick Institute for sale. 
Some particulars will be found among our advertisements to-day. 


LIGHTING and POWER NOTES. 


Aberdeen.-—On the recommendation of the Gas and 
Electricity Committee, the T.C. has resolved toapply to Parliament 
for a prov. order to extend the area of supply for electrical energy, 
so asto be co-extensive with that for the supply of gas by the Cor- 
poration. 


Birmingham.—The official opening of the Corporation 
power station in Summer Lane, is to take place on October 10th. 
The ceremony is to be performed by the Lord Mayor. 


Brighton.—The T.C. on September 20th decided by 
26 votes to 16 not to rescind a recent resolution deciding to open 
central premises as & showroom, &c. It was contended that the 
opening of a showroom would interfere with the electrical contractors 
who carried on business in the town, but it was pointed out that 
the Council had no power to supply fittings or do wiring work. 


Continental Notes,— SeAIN.—According to Гнезне 
Electrique, the number of public and private electricity works in 
existence in 1904 was 1,151, having a total capacity of 99,514 K.; 
this gives an average of 86:5 Kw., so that many of the installations 
must be very small. The output is mainly for lighting. There are 
three power transmission stations, of 1,487 kw.; eight traction 
stations, of 6,347 Rw., and the rest, including 356 private plants, 
are devoted almost entirely to lighting and power. There is 
enormous scope for electrical development in the country, 
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AusTRIA-HuNGARY.—The four communes on the Stanzer Valley 
in the' Tyrol (Nassereit, Pettnau, Fliesch and Strengen) have com- 
~ bined to erect a power station for common utilisation. 

ITrALY.—A concession has been granted for the erection of hydro- 
electric works on the River Aso for the production of electrical 
energy for public and private lighting in the seaboard district of 
the Adriatic embraced between Porto San Giorgio and Grottomare. 

Numerous minor hydro-electric stations are being established 
throughout Italy, almost daily, for a variety of industrial purposes. 
Among others, the Society Contificio Francesco Turati has received 
sanction to erect a station at the waterfall of Dezzo, Mazzunno, for 
the production of 7,962 н.р. for the working of the cotton spinning 
mills now in course of construction at Cogno Borno. 

FRANCE.—A recently -formed syndicate has purchased the 
Guillestre electric works with a view to the erection of an installa- 
tion sufficient to light all the communes in the valley of the 
Durance from Guillestre to Chorges. 

Two schemes are mooted for the electric utilisation of the 
waters of the River Ain, the one contemplating the erection of a 
station at Bolozon and the distribution of electricity to Bourg and 
the vicinity, and the other the erection of a hydro-electric station 
at Miribel, near Lyons, the waters of the Ain being brought 
thither by means of a canal to be constructed. 

BELGIuM.—La Société Electrique de Vielsalm has just been 
formed at Vielsalm, with a capital of £2,400, to establish an electric 
lighting station in the town. 

GERMANY.— The Communal authorities of  Vulsken, near 
Hanover, have decided to erect an electricity works ata cost of 
40,000 marks. 

SwEDEN.—The Magnet Electric Co., Ltd., has decided to take 
over the Holmia Electric Co., Ltd., and Adolf Unger's Industrial 
Co. Ltd., and to increase its share capital to a minimum of 
two million and a maximum of six million kroner. 


Cheltenham.—It will, perhaps, be remembered that in 
October, 1904, Mr. James Swinburne was called upon by the 
Corporation to report on the financial condition of the electricity 
undertaking. The accounts forthe year ended March 31st last 
have been recently issued, and from them we are glad to note there 
is an improvement in the working. Considering the number of 
lamps, it must, however, be admitted that the revenue received 
from public lighting is somewhat high. The undertaking is con- 
siderably handicapped with a heavy accrued deficit. In regard to 
the latter, a loan of £18,457 was authorised under a prov. order of 
May, 1905, to meet this. The debit balance at March, 1905, amounted 
to £16,869. Financial charges amount to considerably more than the 


total working coste, and we agree with Mr. Bache, who, in his 


report, says that the Lighting Committee should obtain more 
information as to these charges, by asking the Finance Committee, 
who appear to control this matter, for a detailed statement, or that 
the Lighting Committee should have a separate banking account 
for the undertaking. The following figures relate to the year’s 
working, ended March last :— 


Revenue from private lighting and powor, Ke. as sia £9,801 

Revenue from tramways ee n - x “+ 825 3.5 

Revenue from public lighting .. 8,924 

Revenue from meter-rents, &c. 1,016 
t 

Total £23,576 


Working costs, including public lighting and management 
charges : à à My e 


к 95 fx 10,149 
Gross profit, less bad debts nd ee vá jos $5 13,312 
From G.D. Rate for interest and repayment of deticitloan .. 1,370 
Sinking fund - M * n af - i 3,991 
Interest (including deticit loan and bank) charges $5 R,14R 
Balance, not allocated  ,. x m oe gs T s 2,573 


Capital expended .. Vs А 
Units sold, private and contract 
Units sold, public lighting 
Units sold, traction 


oe ГЕЈ ee oe £154,074 
ee oe oe ee 502,551 


Total va $ : bo 1,701,370 

Number of public lamps.. 80 ss . S883 arcs, 21 inc 
Maximum load  .. ee “ә T т E v 5 1,316 K. v. A. 
Capacity of plant .. Pu ә S si as. 805 n 1,980 KW. 
Average price obtained, Private supply ce T ee 68d. 

Public lighting „ BN пе P 8:430. 

Traction . és 2. ae a 1:64. 

Total. à "s Vs e ‘è 832d. 
Total working costs Ке iu ed vs ad $6 1'13d. 


Crewe.—The borough treasurer has reported a surplus of 
about £4,000 on the electric light undertaking, and the Finance 
Committee has decided to invest £3,000 of the sum. 


Dalkey.—The U.D.C. has received a communication 
from the Irish Electrical Agency, Ltd., in reference to a proposal 
to promote a Bill for the publie aud private lighting of the coast 
towns between Blackrock and Killiney. The Council of the latter 
place suggested that before any steps were taken there should be a 
meeting of the representatives of Dalkey and Killiney. The 
Finance Committee is to report on the subject. 


Dunfermline.—The T.C. has again decided to open 
negotiations with the Fife Electric Power Co., to ascertain the 


lowest terms on which that company would agree to supply the 
burgh with electricity in bulk. 


Erith.— Specifications and plans, prepared by Messrs. 
Ilawtayne & Zeden, for water softening and purifying plant, &c., 
and the re-arrangement of condensers, pumps, &c., at the electricity 
works, have been approved by the U.D.C., and it has been decided 


to apply to the L.G.B. for sanction to aloan to cover the estimated 
cost of the works. 


Exeter.—The Exeter Trades Association will hold an 
electrical and industrial exhibition in Apri! next; and the E.L. 
Committee has recommended that in consideration of the syndicate 


giving the Council space in the: Exhibition Hall, energy for not 
exceeding 300 8-c.P. lamps shall be supplied free of cost. 


Falkirk.—The Т.С. has reduced the price of energy for 
lighting purposes from 44d. to 4d. per unit. Ав to power, the price 
will remain as at present, but consumers who install motors to the 
aggregate of 15 xw. or over will have the option of being charged 


at the rate of £2 108. per Kw. installed and 2d. per unit for energy 
consumed. 


R. M. S. Mauretania.“— The new quadruple screw 
turbine Cunarder, launched on the 20th inst by Messrs. Swan and 
Hunter and Wigham Richardson at Wallsend, and which will be 
the largest vessel afloat, has some special electrical features in its 
construction. Electric lifts are provided for the conveyance of 
passengers, as well as electric baegace and other lifts ; a complete 
telephone system gives communication between the state rooms and 
the pursers' offices, &c. А very complete electric light system, and 
electric power installation for driving the fans, both in the engine 
rooms and passengers’ quarters, will be provided. Nearly 5,000 
electric lights will be fitted throughout the ship, there being 
about 200 miles of mains installed. 


Hornsey.—Mr. Norman Staniland, the borough electrical 
engineer, has arranged for the holding of an electrical exhibition 
at the Christ Church Schoolroom, Crouch End, from October 2nd 
to 6th inclusive. The opening ceremony will be performed by the 
Mayoress of Hornsey. 


London.— KEnsincton.—In a reply to a communication 
by the L.C.C. asking if the B.C. would be prepared to support the 
Spring Gardens authority on the question of regulating the opening 
up of strects, the borough engineer has expressed his opinion on the 
subject, and takes a more sensible view of the matter than the 
county authority. He expressed the opinion that it would be 
undesirable that work done by statutory authorities in London 
should be carried out simultaneously, as many of the principal 
thoroughfares in the Metropolis would be annually barricaded at the 
same time. He further pointed out that if a certain period in the 
year were arbitrarily, fixed during which any company or authority 
might open up streets, some saving clause would have to be inserted 
to provide for the opening up of roads in cases of emergency, and that 
it would be found in practice that fully 90 per cent. of the work 
would prove to be emergency ” work. It was, however, suggested 
by the borough engineer that useful legislation might be promoted 
to strengthen the hands of the Metropolitan B.Cs. in supervising 
and controlling the works carried oat by statutory companies, pro- 
vision being made by such legislation for the framing of regulations 
to deal with the following matters, viz. : (1) The position, depth 
and direction of mains ; (2) the maintenance of the surface at the 
expense of the company for a period nfter the surface has been dis- 
turbed by such company; (3) the time during which intended 
works may be carried out after reasonable notice has been given by 
a B.C. to a statutory company, of such Council's intention to renew 
the surface of given streets. The Works Committee has concurred 
in the views of the borough engineer, and & communication 
embodying the substance of the report is to be addressed to the 
L.C.C. in reply to its letter. 

FurnuaAM.—With reference to the B.C.’s application to the L.C.C. 
for sanction to borrow £17,328 for E.L. purposes, the suggestions 
of the latter body, that the period of repayment should be reduced 
from 42 to 30 years, and the amount decreased by £3,327, have been 
agreed to. 

GREENWICH.—The town clerk has been instructed by the B.C. to 
акк Major Cardew, of the firm of Messrs. Preece & Cardew, whether 
he would be prepared to advise and report to the Council on the 
question of purifying the atmosphere of the sewers by means of 
ozone, electrically produced, for a fee of £50. 

Hackney.—The Works and General Purposes Committee bas 
agreed, in consequence of the decision to substitute flame arc lamps 
for ordinary arc lampe in the extension scheme now being carried 
out, to pay £12 per year for each lamp, instead of £11, as previously 
arranged. The borough electrical engineer has reported that flame 
arc lamp carbons are more expensive than those used in the white 
arc Jamps, and owing to the greater complication of the lamps, their 
maintenance costs a little more, but, in view of the greater illu- 
minating effect, the Committee has adopted the flame arcs for the 
105 lamps about to be erected, though it will involve an additional 
total expenditure of £147 per annum, or about 10} per cent. above 
what would have to be paid for ordinary white nrcs. 

PopLAR. Application ів to be made to the L. C. C. for a loan of 
£500 for wiring consumers’ premises. The engineer reports an 
increase in the output during the five months to August 31st, over 
the same period of last year, of 352,095 units, the figures being 
1,269,922 units, as against 917,827 units in 1905. 

CAMRERWELL.—At а special meeting of the B.C. on Wednesday, 
the Works Committee brought up a report, recommending that a 
memorial be sent to the B. of T. asking for a prov. order to supply 
electricity for public and private purposes. Three deputations 
attended against the scheme, and handed in petitions signed by 
nearly 6,000 ratepayers in support of their view. After a heated 
discussion, the Mayor ruled the report out of order on a point of 
municipal procedure. 

Sr. PANCEAS.— The estimates of the Electricity Committee for 
the half-year to end March 31st, 1907, show a total expenditure of 
£37,270, and an income of £45,100. The chairman of the Elec- 
tricity Committee circulated his annual report last week. From 
this it appears that the number of additional consumers connected 
during the 12 months, was 268, making a total of 2,763, represent- 
ing a demand of 97,329 (16-c.P,) incandescent lamps, 1,197 arc 
lamps, 545 motors, and 548.amperes for cooking and heating pur- 
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poses. The total units sold during the year were (exclusive of 
public lighting) 5,047,974, and realised £59,997, equal to 2:85d. per 
unit sold. The profit during the year was £9,441, as against 
£13,098 in the preceding year, and £20,583 in 1904; 37 additional 
are lamps were erected during the year, making a total of 792 arcs; 
43 Nernst lamps have been erected in some of the by-strects. A 
letter was received from Messrs. Parsons & Co., asking that an 
arbitrator should be appointed to scttle disputes in regard to their 
contract for turbines with the Council. The matter has been referred 
tothe Electricity Committee. 
The Guardians have decided to postpone further action as 
regards substituting electric light for gas in the workhouse. 
In the annual report of the Baths Committee it is stated 
that there is a saving of £120 in the cost of electric driving 
at the Whitfield Street Baths as compared with steam working. It 
is expected that a substantial saving will also be effected at the King 
Street Baths, where electric motors have just been substituted for 
the old machinery. 
MARYLEBORE.— The Electric Supply Committee has approved of 
a scheme submitted by the resident engineer for keeping the cost 
of generating electricity as low as possible, by means of a bonus to 
be given to the men employed at the station. The scheme is being 
tried during the present quarter and will be continued during the 
December quarter. The total number of units which will be gene- 
rated during that time is estimated at 4,500,000, and the bonus is 
to be paid on the ascertained works cost of units sold, the repair 
cost of plant to be included. The average cost per unit for the 
period under review would be approximately 54d., but with the 
bonus scheme in force it is anticipated that this figure will be 
reduced to 44d. This saving will mean, roughly, £1,900, of which 
£200 will be paid in bonuses to the men. The bonus is to be paid 
to those persons only engaged in the actual generating of the 
supply. Employés discharged for insubordination will forfeit all 
rights tothe bonus, but any man discharged for slackness or who 
leaves to better himself will obtain the amount due to him. 


Londonderry.— Last week the Law Committee of the 
Corporation presented a report, which stated that it had adopted 
2 resolution asking Mr. Balfour, representing Messrs. J. G. White 
and Co., to make a definite offer to the Corporation for the pur- 
chase of the undertaking, and to state what tramway system he 
would be prepared to lay down, and what prices he would be pre- 
pared to fix for the supply of private and public lighting. This 
was put to the meeting and agreed to by a majority of 14 to 12. 


Mexborough.—The U.D.C. has reduced the price of 
energy for private lighting from 44d. to 4d. per unit. 


Port Glasgow,—Negotiations have been opened by the 
T.C. with the Greenock Corporation to ascertain whether or not 
the latter can arrange to supply Port Glasgow with electricity for 
lighting and power purposes. The burgh electrical engineer of 
Greenock has been instructed to report on the probable cost of 
extending the electricity supply tothe neighbouring burgh. 


Portsmouth.—The new generating station which has 
been erected at Portsmouth Dockyard was formally opened by 
Rear-Admiral Sir H. D. Barry, the Admiralty superintendent, on 
the 15th inst. In addition to providing power for the whole of 
the dockyard, the new station will eventually supply energy for 
Whale Island (the gunnery establishment) and the Royal Naval 
Barracks, It is also intended to run a very large amount of the 
machinery in the yard by eléctric power. 


Selby.—The U.D.C. on September 20th decided to apply 
to the B. of T. for an E.L. prov. order. 


South Africa.—TransvaaL.—The Krugersdorp T.C. 
has approved of the electric lighting scheme, which will be sub- 
mitted to the Government for confirmation. If it is passed, 
tenders will be invited for carrying out the scheme. The pro- 
moters of the private Draft Ordinance (electrical concession) have 
notified the clerk of the Legislative Council that they do not intend 
to proceed with it during the present session. . 

A new power distribution scheme for the Rand has bcen sug- 
gested by Mr. McMullen, who says that the company which first 
puts down a large gas-producing plant at any colliery within 
reasonable reach, and runs pipes to a series of gas power electrical 
generating stations along the reef, will reap a rich harvest. 


МАТАТ. —Ав a result of the general movement for retrenchment, . 


Mr. Stobies, the Harbour electrical engineer, Durban, has been 
requested to send in his resignation. Henceforth the Harbour 
will receive its electrical energy for lighting and power from the 
central power station at the railway works. The Harbour elec- 
trical installation has proved a most expensive one. Originally it 
was a small plant for lighting only, and it has been gradually added 
to piecemeal as requirements increased. 


South America.—The scheme for the utilisation of the 
waters of Lake Titicaca for electrical purposes conceived by 
Prof. Emile Guarini, of thc Ecole des Arts et Metiers, of Lima, is 
on a grand scale. Lake Titicaca is the highest navigable lake 
in the world, standing at an altitude of 3,500 metres above sea 
level; it has & superficies of 6,630 km., and contains a volume 
of water amounting to 503,880 billion litres, equal to a 
potential energy of 21,308,134 н.р.-уеагв. It із situated partly in 
Peruvian and partly in Bolivian territory, being drained by the 
Bolivian river Desaguadero, which feeds Lake Pampas Aullagas, 
situated at the lower altitude of 2,655 m.; tbe latter lake is again 


“drained by a smaller river whose waters, discharging a volume of 


only 1 metre cube per second, are mostly lost in evaporation and 


infiltration in the pampas. Prof. Guarini's scheme contemplates 
saving the volume of water lost by evaporation and infiltration 
by tapping Lake Titicaca direct, the waters thus obtuined, after 
being made to generate electricity by means of turbines at several 
artificially constructed falls, being tinally used for irrigation purposes 
in the Peruvian coast lands. Before this is achieved, however, 
considerable physical difficulties have to be surmounted, for Lake 
Titicaca lies at the bottom of an amphitheatre of mountains 250 m. 
high, and its waters will have to be withdrawn thence by a tunnel 
through the Andes. It is estimatcd that a volume of water of 100 
metres cube per second can be transported over the 150 km. dis- 
tance between the lake and the Pacific Coast, and used for the 
generation of 5,000,000 н.р. theoretical, or 2,000,000 н.р. effective, 
for the working of railways and mines, for use in industries such as 
electro-metallurgy, electro-chemistry, nitrate manufacture and 
agriculture, for electric telpherage, river and lake navigation, 
lighting of towns and villages, &c. The scheme being laid on 
unusually broad lines, the hydraulic installations will be on a scale 
exceeding anything hitherto practised, and the use of turbines of 
greater power than the 13,000 н.р. employed at Niagara, and of 
pressures surpassing the 60,000 volts used in California, is 
contemplated. A rough calculation of the cost of installation 
works out at 200,000,000 fr., or 100 fr. per horse-power effective, or 
40 fr. per horse-power theoretical installed, and the undeveloped 
natural and industrial resources of Peru are said amply to justify 
the expenditure. 


South Wales.—A meeting of consumers and prospective 
consumers of electrical power in Glamorgan and Monmouthshire 
was held recently to consider proposals which had been made by the 
South Wales Electrical Power Distribution Co. for amended terms 
on which the company is prepared to supply power. Asa result of 
discussion, а committee of representative consumers was appointed 
to confer with the committee of debenture-holders of the power 
company with a view to discussing the terms proposed. 


Southampton.—The Electricity Committee has recom- 
mended the T.C. to adopt the following new scale of charges for 
energy :—Cieneral rate for all consumers, 4d. per unit; for over 
17,000 units used during the March and June quarters taken 
together, or September and December quarters taken together, 21d. 
per unit ; beyond, 2d. per unit. 


Stourbridge.—In regard to the proposed transfer of the 
Council's E.L. prov. order to the Shropshire, Worcestershire and 
Staffordshire Electric Power Co., the draft deed of transfer, as 
amended by counsel upon the instructions of the B. of T. in the 
Council's favour, has been adopted by the Council. 


Wallsall.—The T.C. has received sanction for a loan of 
£1,000 for electricity purposes. 


Wellington (Salop).—Subject to the consent of the 
B. of T., the U.D.C. has decided to transfer its E.L. order to the 
Shropshire, Worcestershire and Staffordshire Electric Power Co., 
which undertakes to pay £100 towards the cost of obtaining the 
order. 


TRAMWAY and RAILWAY NOTES. 


Australia.—ADELAIDE.—A Bill has been presented to 
the South Australian Legislative Assembly by the Premier for the 
purchase and electrification of the present horse suburban tramway 
system. The agreement between the different tramway companies 
and the Government, providing for purchase for the sum of 
£250,000, has been ratified. The undertakings purchased are to be 
vested in a trust composed of six members, two being appointed bv 
the Government, two being elected by the City Corporation, and 
two by tbe suburban Corporations. Within three years from 
December 31st, 1906, the trust is to complete a system of electric 
traction between Adelaide and its various suburbs, and further 
extensions are to be carried out as soon as these lines 
are shown to be profitable. The Government will, in the first 
place, finance the whole scheme. The gross receipts are to be 
applied to paying working expenscs, and providing a renewal fand at 
the rate of 2) per cent. on the capital cost of renewable parts, and 
the balance is to be handed to the Treasurer for meeting interest 
and sinking fund charges. Surplus moneys are also to be dealt with 
by the Treasurer. If, after five years, the enterprise does not earn 
sufficient to pay interest and sinking fund on the debentures, the 
Government may foreclose and take it over. The liability of the 
various municipal authorities for the debentures is distributed by 
Adelaide taking half and the remaining half being shared between 
the suburban Corporations, When the Government advances are 
repaid, the assets of the trust are to belong to the Corporations tree 
from Government control. The Bill also confers on the trust powers 
to supply energy for electric lighting and power. ‘The existing 
agreement between the Corporation of Adelaide and the South 
Australian Electric Lighting Co., which expires in 1908, is, how- 
ever, safecuarded. "The right to compulsory purchase of the com- 
pany's undertaking is conferred on the trust. The trust kas actually 
& monopoly to use electric tramways within a 10-mile radius of the 
G. P. O. The tramway construction is to be done by contract, but no 
contract is to be made without the consent of tbe Governor. 
Exception from taxation is granted.— Australian Mininy Standard, 
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Cheshire Lines.—A Lancashire correspondent says it is 
reported that the Cheshire Lines Committee intends electrifying 
its line from Manchester Central to Wigan through Urmston, 
Flixton, Islam, Glazebrook and Lowton. 


Continental Notes.—ITaLy.—An electric omnibus service 

without rails on the overhead trolley system has been inaugurated 
between Spesia and Portovenere. The route, which follows the 
coast line, is very sinuous, with curves of 7 metres radius and 
numerous steep grades. The transmission lines consist of two 
copper wires, hung 5°50 m. above the ground in the same horizontal 
plane, at a distance of 35 cm. one from the other. The energy is 
. Supplied from the same central station that supplies the Spezia 
tramway system, at a pressure of 500 volts. The cars, of which two 
perform the service, are fitted with 4-H.P. continuous-current 
motors mounted on the back axle and directly driving the back 
wheels by means of clutches. The Cantono type trolley used has 
given every satisfaction, negotiating without difficulty curves of 
the smallest radius at a speed of 20 to 25 kilometres. The weight 
of the cars is about 1,500 kg.; they are electrically heated and 
lighted, and carry 14 persons. The controller allows of four speeds 
forwards and two backwards, as well as the electric brake, besides 
which last there is another mechanism worked by foot or hand. 
Each vehicle runs about 140 kilometres a day, and the consumption 
of energy does not exceed an average of 200 watt-hours, a moderate 
figure in view of the difficulties of the route. 

The scheme for uniting Rome and Naples by means of an express 
electric railway has been on the board for several years, without any- 
thing practical being achieved. Now, however, according to the Fel- 

"tricista, steps are being taken to give it realisation, the banking 
firm of La Cana having applied for a concession to carry out a 
scheme drafted by M. Pivetta. According to the stipulations, the 
concession will run for 70 years, when the line will lapse to the 
State without any pecuniary payment, the latter furnishing no 
subvention. The line will be 198 kilometres long, and it is pro- 
posed to cover this distance in 1 hour 40 minutes, 2 hours, and 
2 hours 45 minutes, according as the trains are express, partly 
express, or to stop at all stations. 

Sparn.—A concession has been granted for the construction and 
operation of an electric railway between Sarria and Vallvidrera 
(Barcelona). 

PoLAND.— Up till 1905 little was done in the application of elec- 
tric traction to the tramways of Russian Poland. І? the political 
troubles do not hinder it, however, an electric service will be 
inaugurated in Warsaw on October 1st. But to carry out the com- 
plete electric traction programme, which contemplates the exten- 
sion to 35 versts of the present network of 28 versts, two viaducts 
will have to be built, and this work is not likely to be completed in 
the course of the present year. The installation of the electric 
light in streets not served by the tramways is also contemplated. 
AL Eclairage Electrique. | 

SwiTZERLAND.—For the provision of tractive energy for its 
working, the company owning the Jungfrau Railway contemplates 
erecting an electric station on the Liitschine River at Berglauenen. 
The river is to be dammed witha view to purifying its waters from 
sand and mud. It is anticipated that this station will provide 
sufficient power to work not only the Bernese Oberland lines, but 
also those of the Wengern Alp.— Zritschrift für Elektrotechnik. 

GERMANY.—A society styled the Siichsische Elektricitiits und 
Eisenbahngesellschaft has been formed in Berlin for the con- 
struction of an electric railway from Hohenstein-Ernstthal to 
Olenitz. The plans are already prepared for submission to the 
Royal authorities at Dresden, and work is shortly to be begun. 

A concession has been granted to the city of Mayence for 
the construction of an electric railway from Mayence to Gonsenheim, 
and from Kastel to Kostheim, with the stipulation that both rail- 
ways shall be working by January lst, 1908. The concession 
lapses on June 1st, 1954. | | 

AUSTRIA- HUNGARY.—À conference was recently held in Nauders 
between Austrian and Swiss officials on the subject of the junctions 
of the Rhcetrar Railway with the Tyrol line. Besides the Schuls- 
Martinsbruck-Nauders railway, consideration was given to the pro- 
ject of a railway over the Ofenberg. At its start the line lies 919 m. 
above sea level, rising to 1,973 m., and falling to 1,500 m. at Ferny, 
its total lengtn being 52 kilometres. Electrical energy will be 
employed for. its working, which will be obtained from the Etsch 
River.— Schweizerische Bauzeitung. : 


Ministerial sanction has been given for the preliminary surveys 


for two electric tramways in the district of Krynica. 


Dadley.—An accident took place on the tramways on 
Saturday, the fusing of a controller on one of the cars causing con- 
siderable alarm amongst the passengers. Two of them left their 
seats, and in jumping off were injured. 


Hong Kong.—In regard to the typhoon experienced in 
the neighbourhood on the 18th inst., the head office of the Electric 
Traction Co. has been informed by its manager that the service was 
resumed on September 19th, and that the damage to its property 
was small. 


Rowley.—The Tramways Committee of the U.D.C. has 
considered a draft of the Dudley and District Light Railways 
(Amendment) Order, 1906, the application for which is being 
made by the Dudley Corporation, but it does not recommend any 
amendment of the present order. The Committee has also reported 
that a settlement has been effected with the Birmingham and Mid- 
land Tramways Co. with respect tc the new tramway from Old 
Hill to Blackheath, and that there is left a balance of £2,904 upon 
the loan. i 

(Continued on page 503.) 


MESSRS. RICHARDSONS. WESTGARTH AND 
CO.“ S8 STEAM TURBINE DEPARTMENT. 


AMONGST the engineering firms of world-wide reputation 
who have made the North-East Coast share with the Clyde 
the distinction of being our most important centre of marine 
and general engineering, few, if any, are more widely or 
more favourably known than the firm whose name heads 
this column. With an engineering record founded upon 
shipbuilding and marine engine building, and an extensive 
connection with iron and steel works, shipping companies, 
&c., Messrs. Richardsons, Westgarth & Co., Ltd., were 
favourably situated for adding to their varied interests the 
business of electrical engineering, and to tbis end they 
formed an alliance about 10 years ago with Messrs. Brown, 
Boveri & Co., of Baden, whereby they were enabled to 
secure the benefit of the valuable experience gained by 
the latter concern, and to handle their business in 
this country.“ When the steam turbine, a few years 
ago, made its unprecedented leap to the front, it was a 
natural step for the company to make arrangements with 
Messrs. C. A. Parsons & Co., of Newcastle-upon-Tyne, 
and also with Messrs. Brown, Boveri & Co., who were then 
large manufacturers of the Parsons turbine, to manufacture 
turbines under licence. This took place in 1903, when 
the existing works at Hartlepool were already well 
provided with work, and as the manufacture of steam 
turbines necessitates the use of special machine tools of 
the highest class, it was decided to erect new shops for this 
pufpose. These were completed and work was started by 
the autumn of the same year. 

The illustration on p. 499 shows part of the main turbine 
shop, which covers an area of 3,050 sq. yards, and provides 
accommodation for a large number of workmen. The 
adjoining boiler house and test room cover an additional area 
of 250 sq. yards. All the machine tools are electrically 
driven, the system employed being three-phase alternating 
at 200 volts, 40 cycles per second; the marine engineer- 
ing departments of the works were electrically equipped 
on this system as long ago as 1897, and the generating 
а was extended for the supply of power to the new 
shops. 

The larger machines are driven by separate motors, while 
the smaller ones are grouped together and driven by line 
Bhafting. Thus there аге one 50-H. P., one 25-H. P., and 
three 10-H. p. motors driving lines of shafting, and motors 
aggregating 85 H.P. are coupled direct to machine tools. 

The shops are divided into two bays, which are served hy 
overhead travelling cranes of 20 and 10 tons lifting capacity 
respectively. The larger crane is provided with а 20-н.1. 
motor for travelling, a 6-H.P. motor for traversing the crab, 
and a 25-n.r. motor for hoisting ; the 10-ton crane is 
similarly equipped with motors of 15, 5 and 20 H.P. 
respectively. | 

The buildings are of steel-frame construction, extremely 
well lighted from the roof, and the walls are faced with 
white enamelled brick ; ample space is available for extension 
to meet future requirements. 

Besides a variety of lathes, shapers, drilling machines &c., 
of ordinary size and type, there is a large boring ‘machine 
driven by a motor and fitted with a five-speed back gear; 
a view of this is given on the opposite page. There is 
also a planer large enough to deal with the castings for а 
3,000-KW. turbine, special machines for boring out cylinders, 
key-seating machines, &c. | 

Separate departments are provided for tool and Jig 
making, the manufacture of blades, and the blading of 
turbines. Interchangeability is a feature of the works 
organisation, and is strictly carried out. 

The test room is equipped with Weston standard direct- 
reading instruments, with large open scales, and resistances 
capable of carrying 2,000 amperes—the latter consisting of 
condenser tubes through which a stream of water is passed ; 
these are used in conjunction with two large Tudor storage 
cells for standardising purposes. Heavy copper bus-bars 
are connected with the machines on the test bed by 


* In consequence of the formation of the English Brown, Boveri 
Co., in June of this year, the arrangement between Messrs. 
Richardsons, Westgarth & Co. and Messrs. Brown, Boveri & Co. 
with respect to the sale of their electrical material has now 


qun 
ез 


З ] STI?" Bon UN Ay, 


Ё 


Рт 
Л 


SP 


a 


or „„ 
r 
P . 


- densing plant is 


Vol. 50. No. 1,805, Виғтвмвив 25,1900] THE ELEOTRICAL REVIEW. . . 499 


underground cables, and with a large sea-water resistance 
outside the test room, which can be regulated by means of 
cords passing over pulleys from the test room. od 
»The boiler plant consists of a **Nesdrum " water- 
tube boiler, with a separately fired Hornsby  super- 
heater; the con- 


fixed underground, 
between the boiler 
house and the test 
bed. Due provision 
is made for weigh- 
ing the condensed 
steam in carrying 
out the consump- 
tion tests. 

Amongst other 
turbines in course 
of construction at 
the time of our 
visit was a 600- 
KW. set destined 
for the extension 
of the works power 
station, which con- 
sisted of a tur- 
bine driving in 
tandem a 500-K W. 
three-phase alter- 
nator and a 125 
KW. D.C. generator; 
the speed of the ad 


combination was 2,400-R.P.M., the frequency being 40 cycles 
per second. ' | 


The principal item of interest, however, was a turbo- 
dynamo just completed for the Lisbon “Elèctric Tramways, 
Ltd., to the specification of Mr. Fearriside Irvine, consulting 
engineer to the company. This mächine has an output of 
1,000 KW., and runs at a speed of 1,250 R. P. u.; until 
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INTERIOR OF Pant OF Messrs. RicHARrSONS, WESTGARTH & Co.’s TURBINE DEPARTMENT. 


recently direct-current machines of this type had been 


limited to a maximum output of 500 KW., owing to the 


difficulties experienced in securing satisfactory commuta- 
tion. Messrs. Brown, Boveri & Co., however, who built the 
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dynamo, have succeeded toi admiration in this respect. So 
far as we are aware, no. direct- current turbine-driven 
dynamo of a larger output than 1,000 Kw. has yet been built 
in this country. ' At the time of our visit the dynamo-was 
running with a load of 2,100 amperes (15 per cent. overload 


current) with re- 
duced field, a condi- 
tion which obviously 
constitutes a more 
severe trial of spark- 
lessness than the 
normal condition ; 
the field was re- 
duced because steam 
was not available for 
the full output. The 
brushes were spark- 
less, and the commu- 
tator cooland bright. 
The turbine em- 
bodies all the latest 
improvements оѓ 
both Messrs. С. A. 
Parsons & Co. and 
Messrs. Brown, 
Boveri & Co. Incom- 
bination with the 
generator it was 
guaranteed to con- 
.* .«  gume not more than 
18:5 Ib. steam at full 
! 7 4 load, 198 lb. at 
three-quarter load, and 22 Ib. at half load, when supplied with 
steam at 150 lb. per sq. in., superheated 100° F. at the stop valve; 
and exhausting into a vacuum of 28 in. with the barometer at 
30 in. ‘Preliminary tests have indicated that the perform- 
ance of the set will be well within the figures of the 
guarantee, but the completé official tests will not be carried 
out until it is installed in its permanent position. 
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The turbine is capable of carrying an overload of 25 per 
cent. for one hour at normal speed, without the use of the 
by-pass ; but the latter will be fitted to enable the tarbine 
to carry the normal load non-condensing. 
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The accompanying illustrations show the turbine and the 
dynamo as erected at Hartlepool for testing purposes, with 
а separate view of the armatures of the generator and 
exciter. The turbine consists of a two-part cylinder of 
cast-iron earrying the fixed blades, while the running blades 
are carried by a steel spindle running in soft metal bearings. 
The “gust” system of steam admission is employed, with 
regulating apparatus of special and very neat design, con- 
trolled -by a sensitive governor; the maximum momentary 


GENERATOR AND EXCITER ARMATUBES. 


variation of speed with the whole load thrown off is not - 


more than 6 per cent., and the permanent variation does not 
exceed 2} per cent. Oil is forced to all the main bearings 
under a pressure of 20 lb. per sq. in. by a rotary oil pump, 
fixed on the vertical shaft of Mie governor, and drawing 
from & collecting. tank ; the hot oil passes through a cooler 
on its way to the turbine. An emergency governor is pro- 
vided, which shuts down the turbine if the speed from any. 
cause exceeds the normal by more than 10 percent. All the 
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parts of the windings overhanging the ends of the core are 
covered and positively held by metal caps cast from a special 
alloy of great tensile strength. The commutator, of hard- 
drawn copper and mica, is strengthened by steel rings 
shrunk on. The four-pole field-magnet system (which іп 
appearance strongly resembles the stator of an induction 
motor) consists of soft-iron core plates carried in a cast-iron 
frame, and well ventilated. The magnet core is provided 
with two distinct windings—a shunt winding, and a 
compensating winding displaced from 
the former by an angle of 90 elec- 
trical degrees. The compensating 
winding enables the machine to work 
with the brashes fixed at all loads 
from 0 to 50 per cent. overload, 
without injurious sparking; аб the 
same time, as it carries all or a part 
of the main current, it can be‘ adjusted 
so as to give the dynamo the character- 
istic of a level compounded, over-com- 
pounded or under-compounded machine. 
The dynamo is to ran in parallel with 
existing slow speed machines in the 
Lisbon Tramways power station, and 
was required to have an aqver-com- 
pounded characteristic. Instead of 
making use of the above-mentioned 
feature of the compensating winding, 
Messrs. Brown, Boveri & Co. have 
provided a special compound winding, 
thus making the brush position inde- 
| pendent of the compounding. In the 
case of the Lisbon generator a direct-coupled six-pole exciter 
is provided, giving.38 amperes at 100 volte, with the arma- 
ture mounted on the end of the shaft. Galvano metallic 
brushes are used, with small morganite carbon pilot brushes 
set slightly in advance. There are 12 copper gnd six 
morganite brushes per pole in this particular generator. 
The rotating parts were most carefully balanced, vibration 
being practically absent, and what little there was being 
traceable to the oil pumps, air suction, &c. The temperature 


VIEW OF TURBINE, SHOWING THE REGULATING GHAR. 


governing gear is connected to the lower half of the turbine 
casing, leaving the upper half free for easy removal. 

The dynamo is of Messrs. Brown, Boveri’s patent com- 
pensated field type, having a normal output of 1,000 Kw. at 
550 volta, and overload outputs of 1,100 Kw. for three hours, 
1,200 Kw. for one hour, and 1,500 Kw. momentarily, all at 
550 volts. The rotating armature is of the slotted drum 
type, with ample provision for ventilation ; the windings are 
held in place in the slota by hard-wood wedges, while the 


limit of the hottest part of the commutator or windings Was 
specified to be 45° C. above the temperature of the surround- 
ing air, after а run of 10 hours at normal full load, and the 
insulation of the generator windings was tested to the frame 
with an alternating pressure of 1,100 volts. Forced ventila- 
tion is used, sir being drawn from under the bedplate by 
vanes on the end of the armature spider, and discharged 
through an opening on ће top of the frame after circulating 
through every part of the machine. 
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As we have already mentioned, the generator is provided 
with.a direct-coupled exciter. The reason for this is as 
follows :—Suppose that for some reason or other the return- 
current switch does not cut off the return current ; then the 
turbo-dynamo will work as a motor, and has a tendency to 
race away altogether, the action of the dynamo running as 
a motor assisting the turbine in increasing its speed. The 
tendency to accelerate may become very considerable should 
the regulation of the dynamo be such that the dynamo is 
not.perfectly compensated, because in this case the compen- 
sating winding may materially weaken the effect of the 
field produced by the main exciting winding. 

If we have a direct-coupled exciter on the turbine shaft, 
the voltage of. the exciter incresses in proportion to the 
increase in speed ; consequently the exciter will absorb more 
energy, besides which the increase in the exciting voltage 
will strengthen the field produced by the shunt winding. 
These two factors, one mechanical and the other electrical, 
put a limit to any increase in speed, which increase also 
causes a larger return current. 

It will be seen from the above that the exciter means an 
additional security to the installation in case the return- 
current switch should fail to act. Messrs. Brown, Boveri 
and Co. consider this auxiliary safety device well worth. the 
additional cost incurred by installing a separate exciter. 

'l'he turbine, as illustrated, is without the planished 


Taking advantage of the opportunity, we visitel the 
older portion of the works, where marine ngines, evapo- 
ratore, condensers, air pumps &c. were in course of manu- 
facture. Amongst the last named was some heavy 
condensing plant for Carville power station, where a similar 


MOTOR-DRIVEN AIR-PUMP. 
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GENERATOR END оғ 1,000-kw. TUBBO-DYNAMO. 


„% CONTRAFLO " CONDENSER. 


steel casing which was to be applied before dispatch. Note- 
worthy features of its construction were the simplicity and 
lightness of the frame, and the convenient arrangement of 
the regulator gear at the side ; the winding of the generator 
was also extremely neat, and far superior to many examples 
that we have seen of British manufacture. 


condenser has already been installed. This condenser, which 
is of the Contraflo" type, is shown in the accom- 
panying figure, and is specially designed to produce the 
highest vacuum possible. 

The interior is divided into compartmente, which are 
traversed in succession by the exhaust from the turbine ; 
vapour and water are led separately, and in opposite direc- 
tions from each compartment, the vapour and air passing on 
through the chambers, and the air ultimately going to a 
discharge outlet leading to the air pumpe, while the water 
is drained into a small hot-well. By this means the tem- 
perature inside the condenser is reduced below that of the 
hot-well, while the water is returned to the boilers at a 
higher temperature than is usual. 

[n addition to the Hartlepool Engine Works, Mesars. 
Richardsong, Westgarth & Co., Ltd., as most of our readers 
are aware, are manufacturing large gas engines at their 
works at Middlesbrough, being amongst the few British 
firms that early realised the importance of this branch of 
industry in connection with the utilisation of blast furnace 
vas. They have works at Sunderland also. 

Mr. D. B. Morison is managing director of the Hartle- 
pool Works, Mr. J. B. Willis the chief of the turbine 
department, and Mr. M. G. S. Swallow the chief of the 
electrical staff. We are indebted to these gentlemen for a 
courteous reception and willing assistance on the occasion of 
our visit to the Hartlepool Engine Works for the purpose of 
preparing this article. 
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ELECTRIC - LIGHTING FROM TRAMWAY í 
FEEDERS. | 


Ix February of this year we described in some detail the 
Chesterfield - Electric: Lighting and Tramway undertakings, 
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. RECORD ОЕ PRESSURE REGULATION, WITH AND WITHOUT THE B.T.-H. VorLrAGE REGULATOR IN SERVICE. 


in connection with which reference was made to the pro- 
posal of Mr. R. L. Acland, the borough electrical engineer 
and tramway manager, to supply a certain outlying district 
through his tramway feeders. As this - proposal has now 
taken definite shape, the following details will be of 
interest. The urban district of Whittington, lying out- 
side the borough boundary, did not, until recently, possess 
the electric light; Mr. Acland, realising that it offered a 
possible source of revenue which would not involve any 
increased generator capacity, drew up various sonemes with a 
view to providing.a supply of energy. 

The tramway route, as will be seen from the map, extends 
as far as Whittington ; the lighting mains, however, end at 
approximately 14 miles from Whittington, and the cost of 
new feeders from the generating station, Mr.‘Acland estimated 
at, at least £23500, a sum too'large to be considered, as the 
income from the sale of energy would not cover the ‘outlay. 
Against this scheme was one of installing a sub-station near 
the end of the tramway line, and putting in a motor-generator 
fed direct from the tramway bus-bars through an existing 
tramway feeder, the supply to the overhead trolley line being 
tapped off this feeder through circuit breakers placed in a 
special feeder pillar. 


SWITCHGEAR IN SUB-STATION, SHOWING THE B.T.-H. VOLTAGE 
REGULATOR. 


As the pressure at this end of itis line varies from 480 to 
520 volts, some method of keeping the pressure of the motor- 
generator constant had to be determined upon, and it was decided 
to install in the sub-station a B. T. H. voltage regulator. 
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This is the first instance in the United. Kingdom, of the 
kind, and the results have fully justified the venture. 

To demonstrate the possibility. of regulating the pressure 
within 1 per cent., the engineer recently, when showing the 
sub-station to a visitor, moved the shunt rheostat controlling 
the speed of the motor, from the point with all resistance ont 

to all resistance in, 
= thereby speeding up 
the motor from 720 
to 800 R. P. M., at 
the same time put- 


idus on the 
H fidi iH then 

E speed and instantane- 

— Е ously pulling the load 
switch, thus throw- 

ing on and off the 
full load of the gene- 
rator The pointer 
of the voltmeter 
was seen scarcely to tremble owing to the rapid operation of 
the d M With the regulator cut out, however, 


generator, 
reducing the 
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SPECIAL TRAMWAY FEEDER PILLAR, EQUIPPED WITH 
CIRCUIT BREAKERS, ^ 


and the above performance repeated, the pointer of the volt- 


meter rapidly oscillated from 220 to 260 volts. 

The electrical equipment of the sub-station consists of a 
B.T.-H. motor, which-operates direct from the trolley wire 
(the voltage of which varies from 480 to 520 volts), coupled 
direct to a generator by the same firm, compound wound for 
240 volts. The rated speed of this set is 790 R. P. u. 
Additional space, with cable ducts, &c., under the floor, is 
provided for another set. The switchboard at present con- 
sists of three panels ; one for controlling the motor end, con- 
taining a circuit-breaker, ammeter, single-pole switch starting 
rheostat and B. T.-H. wattmeter; a second is the generator 
panel, and carries an ammeter, double-pole switch and fuse, 
B.T.-H. voltage regulator and shunt rheostat for the dynamo. 
The shunt rheostat for the motor end is also placed on this 
panel; the third panel controls the feeder, and contains.an 
ammeter, double-pole switch and fuse, B. T.-H. -wattmeter 
and Elliott recording voltmeter, which is connected across 
the dynamo. 

The entire cost for construction of building, electrical 
apparatus, &c., did not exceed £500, as against the first 
scheme of feeders from the Chesterfield generating station at 
£2,500, and a far better service has resulted with less 
voltage variation than could have been secured with the 
latter scheme. 

The scheme could obviously be repeated in numerous 
localities with advantage ; electric tramways in innumerable 
instances pass through isolated villages, and here any expen- 
sive scheme would be absolutely barred, 

We understand that Mr. Acland) is most байый with the 
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successful operation of his sub-station, the voltage curve at 
the latter being far better than that at the generating 
station. | 

The curve on p. 502, taken recently at the sub-station 
shows the voltages with the regulator in and out of circuit. 
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PLAN SHOWING THE SITUATION OF THE SUB-STATION AND TRAMWAYS. 


The whole of the apparatus was supplied by the British 
Thomson-Houston Co., Ltd., of Rugby, to Mr. Acland’s 
specification, and was erected by the Corporation staff, under 
the direct supervision of Mr. H. L. Percy, the late chief 
assistant engineer. : 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 498.) 
Londón.—ST. Pancras.—The B.C. has adopted the 


recommendation of its Parliamentary and General Purposes Com- 
mittee to consent to the introduction of a Bill by the L.C.C. to 
authorise the construction of tramways by that authority in St. 
Pancras. The L.C.C. proposed that certain portions of the tramway 
route should be on the conduit system and other portions on 
the overhead system, but the B.C. decided to inform the 
L.O.C. that it adberes to the resolution passed in January, 1904, 
that it was desirable that one system only should be adopted 
throughout the borough, and requests the County Council to con- 
struct the whole of the lines in St. Pancras on the underground 
conduit system. 

L.C.C.—It is reported that when one of the County Council 
tramway cars reached the top of the gradient at the Southampton 
Row end of thetunnel under Kingsway on Thursday last, the car, in 
restarting commenced to run back, and, in spite of all the brakes 
being put on, travelled at а great pace for a distance of 200 yards 
into the tunnel. 


Manchester.—The Parcels Sub-Committee of the Man- 
chester Corporation Tramways Committee met on Tuesday last to 
consider as to the future of the parcel-carrying enterprise. The 
parcels department has been conducted throughout under circum- 
stances of great and unexpected difficulty, and has involved sub- 
stantial loss. The sub-committee recorded its unanimous decision 
in the following resolution: That, inasmuch as the present statu- 
tory powers of the Corporation are not sufficiently wide to enable 
the Corporation to successfully carry on a parcel-carrying business, 
this Committee is of opinion that immediate steps should be taken 
to confine tbe operations to the tramway area, so as to prevent a 
continuance of the loss which is at present being sustained. That 
the Negotiations Sub-Committee be empowered to take all necessary 
steps for giving effect to this resolution.” Later in the day the 
resolution was confirmed by & full meeting of the Tramways Com- 
mittee. 

The Tramways Committee also decided, at its meeting on Tuesday, 
to commence without delay the laying of a tramway line to serve 
the growing and important suburb of Chorlton-cum-Hardy. A 


single line will be laid from West Point, the present terminus of 
the electric car service in that direction, to High Lane, by way of 
Barlow Moor Road. It is intended to make loops wherever con- 
venient, and the single line will be laid throughout iu such a 
position that when the Withington Committee has acquired land 
for the widening of the road, it will only be necessary to lay 
another line alongside to complete the route as a double-line one. 
By its action in this matter the Tramways Committee will put an 
end to & long-standing controversy. 

For the 13 months ended August, there were only six fatal tram- 
car accidents in Manchester, notwithstanding that 450 cars travel 
along crowded streets, each an average of 100 miles a day. In 12 
months the lifeguards have acted efficiently in 95 cases, and only 
twice have they failed. 


Milnrow,—The U.D.C. has informed the Rochdale T.C. 
that it is prepared to apply for a prov. order for the construction 
of electric tramways through the district, from the present terminus 
at Firgrove Bridge. The idea is for Rochdale to construct and 
work the lines. 


Rawtenstall.—Speaking at a recent meeting, Alderman 
Schofield said that land had been purchased at Hareholme for a 
generating station, and that “ the cost of purchasing the Rossendale 
Valley Tramways and electrifying them would be not less than 
£140,000." 


Rochdale,—In regard to the compulsory taking over of 
the Bury, Rochdale and Oldham Tramway Co., the bill of costs of 
the arbitration amounts to £16,201. Rochdale's share of the costs 
is the largest—£7,068, and the remainder will be paid by seven 
other authorities through which the company had running powers. 
The costs have to be paid by the end of September. 


Salford.—The tramway men have decided to accept the 
terms offered by the Tramways Committee, so that the wages of 
the motormen and guards will remain a 1d. an hour below those of 
Manchester, but the system of long as against "split" shifts will 
be retained. 


South Lancashire.—The official inspection of the new 
lengths just completed on the western side of Manchester by the 
Lancashire United Tramways Co. took place at the beginning of 
this week—it was originally fixed for last week. 


Stirling.—The T.C. has received terms from the new 
Tramway Co. on which the company is prepared to treat with the 
Council. The company proposes to construct a double line of 
tramways through the town, the remainder to be single track con- 
Struction. The company would prefer to be responsible for the 
maintenance of the track, but if the Corporation desired it, the 
company would be willing to pay £50 per mile per annum to 
the Corporation, the latter to indemnify the company against 
any claims for accidents. The company agrees to take energy 
from the Corporation's undertaking at 14d. per unit, the minimum 
payment in any year to be £1,200. The Corporation is to have the 
option of purchasing the undertaking at the expiration of 2%, 35, 
49, and every seven years thereafter. The Stirling T.C., the Bridge 
of Allan T. C., and the Stirling С.С. have agreed to act together in 
this matter. 


Swindon.—In regard to our note last week on the 
working and management of the tramways undertaking, wc are 
informed that for the first 18 months’ running (ended March last) 
the working of the undertaking showed а net profit of £270, after 
putting by the sum of £940 for depreciation. A profit was also 
estimated for the year ending March 31st, 1907, bat since the 
recent accident the receipts have suffered considerably compared 
with the tame period last year, and it became necessary to prepare 
a fresh estimate. The revised estimate shows a small loss after 
providing for financial charges, &c. The members of the T.C. 
deem it advisable to pay their way as they go along, and, notwith- 
standing the heavy addition to the rates to meet compensation 
claims, the Council has decided to include in the expenditure side 
of this year's accounts about £1,600 for the following purposes :— 
(1) Purchase a “tin” extension to the car-shed (estimated to last 
20 years); (2) £300 contribution to the rebuilding of a canal 
bridge; and (3) £970 contribution to the depreciation fund. 

If is not usual for a municipality to allocate such items as the 
above to the revenue account, and under the cirtumstances, and 
considering that receipts are likely to be low for the current year, 
we believe that the Swindon Corporation is certainly doing what 
most other municipal authorities would not do, and especially so 
in respect to the depreciation fund, and we are quite in agreement 
with the Council's decision. It is not anticipated that any call will 
be made on the depreciation fund for some years hence. 

The Finance Committee is not contemplating an inquiry into the 
business management, as quoted from the Wesfminster Gazette last 
week, but a special meeting of the Committee is to be held shortly 
with the object very largely of reviewing the existing fares, 
Swindon being one of the few towns where halfpenny fares are in 
vogue. 


Walthamstow.— An accident occurred on the 23rd 
inst., in St. James's Street. Men were engaged in overhauling the 
overhead wires near the G.E.R. bridge, when the horse attached 
to the tower wagon, on the top of which the men were standing, 
moved on ; the ladder catching in the wires broke them, and the 
men were thrown into the roadway, and subecquently removed to 
the local hospital in a critical condition. 


West Ham.— In accordance with a decision arrived at 
by the Council, legal opinion has been taken upon the question as 
to whether there is power to invest the reserve fund of the tram- 
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ways undertaking in the Corporation’s own securities. The opinion 
obtained is to the effect that the Corporation has power to “ lend 
only its sinking fund to itself,” and that any sums set aside for 
reserve funds in respect of either the E.L. undertaking or the 
tramways undertaking must be invested in securities other than 
those of the Corporation. 


TELEGRAPH and TELEPHONE NOTES. 


Austria-Hungary-Italy,—The Dolletino delle Finanze 
(Rome) reports that a communication of the Hungarian Minister 
of Commerce states that the experiments for regular communica- 
tion by wireless telegraphy between Ancona and Fiume, directed 
by the technical council of the Hungarian Director of Posts and 
Telegraphs, have had good results, and that the line has been 
opened for regular service. 


.. Chile.—A concession has been granted to the Compania 

del Telegrafo Comercial of Concepcion for the installation and 
exploitation of a telegraph line between Concepcion, Valparaiso 
and Los Andes. 

The German Consul at Valparaiso reports that at the end of 1905 
there were in Chile 12,579 kilometres of State telegraph line, with 
287 stations and 896 officers—501 male and 395 female. Besides 
this there are a number of private Chilian and English telegraph 
companies, notably the West Coast Telegraph Co., which is very 
prosperous. Uninterrupted telegraphic communication between the 
Magellan district and Northern Chile is, however, sadly needed. 
It may be stated that experiments have been made on board 
Chilian men-of-war with wireless telegraphy, and the Marconi 
Wireless Telegraph Co. has taken out patent rights in Chile for 
a period of five years. There are in Chile one English and several 
Chilian telephone companies, of which the Chili Telephone Co. is 
the most important. 


Columbia.—According to the reports from Bogota the 
telegraph line between Magangue and l'Achi on the banks of the 
Cauca has just been completed. The towns of Sucre, Palmaril, El 
Retiro, San Antonio, and Majagual will benefit thereby. | 


Cuba.—As in previous revolutions, havoc has been played 
with the telegraph lines throughout the island. The rebels 
isolated Cienfuegos landwards, and a notice was issued by the office 
at Berne that telegrams for all towns in Cuba, excepting Havana, 
Cienfuegos, Casilda, Tunas de Zaza, Jugaro, Santa Cruz del Sur, 
Monzanillo and Santiago de Cuba were subject to delay. Subse- 
quently, however, the lines between Cienfuegos and Havana 
became interrupted, delaying telegrams for all places in Cuba and 
the West Indies beyond, vid Key West.“ Communication was 
subsequently reported as restored. 


Glasgow.—It is interesting to note that the P.M.G. has 
obtained the permission of the Corporation to retain the use of the 
City arms on the instruments and notepaper used by the Telephone 
Department, together with the Royal Arms, with a view to marking 
the origin of the system. Presumably, the Postal authorities wish 
it to be clearly understood that they were not responsible for the 
antiquated apparatus originally installed. 


Greece.—The United States Consul in Greece reports 
that there is a growing discontent in Greece over existing tele- 
phone conditions. The appliances in use are inadequate, and the 
service is unsatisfactory. For this reason the telephones are but 
poorly patronised, and it is stated that they are an unprofitable 
investment to the Government which controls them. It is pro- 
bable that the Government would grant a concession to some 
reliable private company prepared to install up-to-date effective 
telephones. The people are said to be ready for such a telephone 
service, and would support it with their patronage. The value of 
the present plant is about £25,000. 'The French Ader system is 
in use, with German switchboards. There are at present only 
about 600 telephones in operation at Athens, Pirvus, Phaleron, 
Kephissia and Decclia, and one long-distance wire connecting Athens 
and Patras. The present charges are 100 drachmas (about 44), a 
year fora local telephone, 250 drachmas (about £10) where con- 
nection is made between cities, and 1 drachma (about 10d.) for 
five minutes’ conversation between Patras and Athens. Salaries 
paid to officers range from 120 to 400 drachmas per month. The 
Consul considers that there is a profitable opening for American 
capital, as there appears to be a very general desire on the part of 
the people for an improved service. For the granting of this, and 
all similar concessions, a vote of Parliament is needed. 


Italy.— According to the Elettricista, the Italian Minister 
of Posts and 'l'elegraphs is contemplating taking over the entire 
telephonic service of the country, for which object existing private 
systems will be expropriated. The present owners of these under- 
takings will be indemnified hy annuities paid for the terms of the 
existing concessions. 


National Telephone Directory.—The N.T. Co. has 
adopted an admirable plan for bringing before the public the names 
and numbers of new subscribers as they ate connected, without 
walting for the annual new edition of the Directory or fór the 


x 


supplementary lists. Every Monday a list of the subscribers con- 
nected during the preceding week will be published in the West- 
minster Gazette, together with alterations or corrections which may 
become necessary in the Directory. About 200 new subscribers are 
connected per week on the average, and on Monday last the first list 
appeared with about 400 entries. 


New Cable.—It is announced that the German-Dutch 
cable undertaking in the Far East is threatened with competition 
in the near future. Ав will be remembered, this joint enterprise 
was established a few years ago for the purpose of affording a con- 
nection between the Caroline Islands of Germany and Kiau-Chau 
and the American island of Guam on the one hand, and the Dutch 
Indies on the other. The cables have already been laid and are at 
work. By this means, the Dutch colonies in the East Indian 
Archipelago, which, until the completion of the new cables, 
depended exclusively upon English lines for telegraphic com- 
munication with the rest of the world, were afforded a secoud 
connection in the shape of the Dutch-German-American cable 
routes. Now, however, according to the Berlin Tageblatt, the 
Eastern Extension Telegraph Co. has secured a concession from the 
Dutch Government for the laying of a cable which will connect 
Java with the Cocos or Keeling Islands in the Bay of Bengal. 
These islands, which are English property belonging to the Govern- 
ment of Ceylon, form the supporting point of a cable owned by the 
Eastern Extension Co., which connects Perth on the west coast of 
Australia with the island of Mauritius, which in turn has cable 
connections northwards with Zanzibar and southwards with Durban. 
It will be scen that by means of the proposed new cable between 
Java and the Cocos Islands, the Dutch Indies will obtain con- 
venient telegraphic facilities with both Australia and Africa, and 
the Germans expect that the new line will draw traffic from the Sunda 
Islands and will not be of advantage to the German-Dutch cable 
enterprise. If the report as to the concession, which is to be for a 
period of years ending in 1944, should prove correct, it will simply 
show the foresight of the Dutch Government in manifesting 
increased contidence in the British lines. 

Pacific Cable.—It being reported to the Canadian 
Secretary of State that the Australian Government had accorded 
further privileges to the Eastern Extension Co., he made inquiries 
of the Premier, Mr. Deakin, who replied that no concession had 
been made or contemplated. 

In our leader of last week the date of the Daily Graphic article 
on “А Costly Fad,” was incorrectly given. September 14th is the 
correct date. 


Telegraphic Interruptions and Repairs :— 


CABLAS. INTERRUPTED. REPAIRED. 


Trinidad-Demerara (No. 1.) eo ө» e. Aug. 96, 1001.. 
Dominica-Martinique .. ee T - „„ May 7, 1903.. 
Bi. Lucia - Martinique oe oe ee „„ Мау 7, 1909.. 
Reissa-Issa (Yemen) Camaran - ee ee Oot. 94, 
Cayenne-Pinheiro s T - T .. Aug. 18, 1909 .. ue 
Port Arthur-Chifu (Closed) .. T ee „ Mar. 7, 1904 
Tarifa-Tangier .. 3 p. - 2$. 
Garachico (Tenerif)-Santa Cruz ve " 


Bolamo-Bissao .. July 24, 1906 .. i 


Curacao-La Guayra 

Cure enne "IN Closed x „Jan. 11, 1906. 
Mole St. Nicholas-Port au Prince .. Aug. 16, 1906 .. 

Las Palinas-Grand Canary .. Bept. 18, 1906 .. 
Arecife-Las Palmas . Sept. 18, 1906 .. 


LANDLINES, 
Puerto-Barrios ee oe os ve eo ee Aug. 96, 1908 .. b 
Bachkale-Deliman ee ee ee m ee Feb. 19, 1906 ee 
Bagdad-Bassorah.. eae "dee ay .. July 17, 1906.. 


Wireless Telegraphy.—Reuter’s agent at Ghent 
reports that the following regulations have been adopted by the 
Institute of International Law in regard to Wireless Telegraphy :— 

1. The air is free. The only rights that States have in it, in 
peace or war-time, are such as are necessary to their preservation. 

2. In the absence of special circumstances, the rules applicable 
to correspondence by ordinary telegraphy shall be applicable to 
wireless telegraphy. 

3. Each State shall have the faculty, so far as is necessary for its 
safety, to oppose the passage of Hertzian waves over its territorial 
waters, whether such waves emanate from State apparatus or from 
private apparatus placed on land, on a ship, or on a balloon. 

4. In the event of correspondence by wirelcss telegraphy being 
prohibited, the Government shall at once warn other Governments 
of the fact. 

The regulations are rathcr in the nature of legal conclusions, and 
it may be decided fairly that the air must be free, whether within 
or outside territorial limits. In time of peace wireless bolts will 
settle themselves, and in the event of war the most cautious 
country will not send them. It is rather difficult to understand 
how rules affecting communications under proper control can be 
applied to wireless telegraphy, and each Btate will not have any 
need to destroy Hertzian waves, as it is safe to say that none will 
exist in time of war. 'l'he rule for Governments to warn others 
when wireless telegraphy is prohibited does not seem practical. 

A wireless station is being erected at Prince Rupert, which is the 
terminus at Kalen Island of the Grand Trunk Pacific Railway, thus 
connecting it with other coast ports. This system will also connect 
Prince Rupert with the Pacific cable station at Vancouver Islaud, 
an intermediate station being built at Cape Caution. Preparations 
for the installation are now being made under the direction of 
officers of the Dominion Government. 

Messrs. Sir W. G. Armstrong, Whitworth & Co. have received 
Government sanction for the establishment of a wireless telegraph 
station at the Elswick Works, I Neweastle-on-Tyne. The system 
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adopted, says the Tribune, will be that of the De Forest Wireless 
Telegraphy Syndicate, of which company Lord Armstrong is the 
chairman. The installation will enable the Elswick firm to com- 
municate with vessels which may be on their steaming trials on the 
measured mile in the North Sea. 

Mr. Marconi recently stated that he was pleased with what he saw 
at Glace Bay. New machinery, he said, was being installed that 
would add very largely to the transmitting power of the station. 
It was proposed to erect a mechanical department for the manu- 
facture of machinery necessary for the operation of a wireless 
station. The difficulty of obtaining the delicate apparatus would 
thus be avoided. The cost would be about £8,000. 

In regard to his new invention, it is & device for ascertaining 
the situation of a ship at sea in any kind of weather, and Mr. 
Marconi expects to have it ready within a few months. He 
ee it will be of great advantage to the St. Lawrence Gulf and 

iver, 

It is stated that satisfactory experiments have been made 
мү the Popoff system between St. Petersburg and Nauen, near 

erlin. 


CONTRACTS OPEN and CLOSED. 


| OPEN. 
Austria.— October 6th. The Austrian State Railway 


authorities in Vienna are inviting tenders for an installation of 
electric lighting in the railway wagon works at Knittelfeld. 


Birmingham.—September 29th. The Electric Supply 
. Department invites tenders for the supply of 42,000 tons of coal to 
the generating stations of the Corporation electric supply depart- 
ment. R. A. Chattock, City Electrical Engineer. 


 Germany.—The tramway authorities in Cologne are 
about to invite tenders for the supply of 46 tramcars with full elec- 
. trical equipment and 40 trailer cars. 


Isle of Thanet.—The Electric Tramways and Lighting 
Co. invite tenders for general stores. See “Official Notices" Sep- 
tember 21st. 


Johannesburg. — October 15th. Tenders are required 
by the T.C. for single-phase a.c. motors with accessories. See 
“ Official Notices" August 31st. 


Limerick.—October ?nd. Gas plant, gas engine and 
dynamo, switchboard extensions and cables for the Corporation 
Electricity Department. See “ Official Notices " September 14th. 


Metropolitan Railway.—October 8th. The directors 
want tenders for stores for one year. Some of the items are:— 
No. 17.— Electric lamps, carbons, fuses, ebonite, &. 
No. 18.— Electric wires and cables. i 
Nos. 27 and 28.—India-rubber goods. 
No, 42.—Signal iron- work, wire pulleys, switch-hoxes, бе, 
No. 44.--Telegraph fittings, battery jars, zines, insulators, &., 
Particulars and forms from the Storekeeper, adjoining Neasden 
Station, N.W., between October 1st and 6th. 


Netherlands.—September 29th. The Municipality of 
Utrecht invites tenders for the supply of: (1) 12 completely-fitted 
electric motors for the Utrecht electric tramways; and (2) the 
supply and erection of an overhead electric tramway system, with 
all accessories. Tenders to the Municipal Offices, Utrecht. Speci- 
fications, &c., may be obtained on payment of 5 francs (about 
4s. 2d.).— Board of Trade Journal. 


Newport (Mon.). — October 13th. Feeder boosters, 


balancer, electrically-driven pumps, switchboards and instruments, 
for the Corporation. See ''Official Notices " to-day. 


Southport.—September 29th. 
engines, pumps, &c., for the Corporation. 
September 14th. 


Electric motors, gas 
See Official Notices“ 


CLOSED. 


Aberdeen.— The following is a list of the tenders received 
(to the specification of Messrs. Owen Lucas & Pyke, consulting 
engineers) for H.M. Theatre, Aberdeen, on behalf of the Robert. 
Arthur Theatres Co., Ltd. :— 


G. E. Taylor & Co. oe . . £5, 
Drake & Gorham, Ltd... . . 5,890 
Warings, Ltd... к . . 5,264 
Strode & Co. $4 ws . 9,154 
Roger Dawson, Ltd. .. ee 5, 141 
Claud Hamilton, Ltd. . . 4,905 


Belshaw & Co. es ee ee £4,903 
Buchanan & Curwen . .. 4,474 
Leo Sunderland & Co. . ee 4,710 
Cowtan & Sons, Ltd. . . 4,239 
Aberdeen Electrical Engineer- 

ing Co., Ltd. (accepted) 8,994 


Brighton.—The T.C. has accepted the tender of Messrs. 
Crompton & Co., Ltd., for the supply of 1-н.р. and 3-H.P. electric 
motors and that of Messrs. Royce, Ltd., for б-н.р., 10-H. . and 
20-H. . motors. 


— ü se 


Dundee.— Messrs. Thermit, Ltd., have received an order 
from the Corporation for the necessary material and appliances for 
welding 500 joints on its track. 


Ipswich. — The T. C. has accepted the tender of the 
Simplified Underground Conductor Co., Ltd., for underground 
electric conductors for lighting and power, 


Leyton.—The U.D.C. accepted on Tuesday the tender of 
Messrs. Herbert Morris & Bastert, Ltd., for the supply and erection 
of an overhead crane for the electricity undertaking. 


. London.—HackNEv.—The E. L. Committee report that 
they have examined the tenders received for the proposed street 
lighting by means of arc lamps. As a décision upon these tenders 
had to be subject to the type of lamp to be adopted, whether 
“tlame ” or ordinary, the specification was divided into three parts, 
80 as to get alternative tenders (1) applicable to posts and apparatus 
suitable for ordinary arc lamps; (2) to flame arc lamps, and (3) to 
switch-pillars which would be required whichever type of lamp 
was selected. Although the cost of the maintenance of the flame 
arc lamp was about 18 per cent. more /£13 instead of £11` than 
that of the ordinary arc lamp, its illuminating power was 100 per 
cent. greater. ‘There was no doubt that popular opinion was 
largely in favour of the new light, especially for street lighting 
purposes, aud the erection of the ordinary type of lamp for 
extensions would probably be regarded as a retrograde step. With 
the exception of the tenders of Messrs. Santoni & Co., Messrs, 
Oliver & Co., the General Electric Co., and the Union Electric Co., 
all the tenders for the flame arc lamps were incomplete, or the firm 
did not comply with the conditions of the tender. With regard to 
the tenders for the ordinary type of arc lamps, the Committee did 
not consider it desirable to submit the engineer's report upon these 
in view of the feeling in favour of flame are lamps. The tenders 
received for the flame arc lamps were as follows :— 


Improved Elec. Supplies . . £1,153 British Elec. Equipment Co. £1,579 
The Electrical Co. sis ee 1,307 5 


Union Electric Co. vs . 1,604 
Crompton & Со... 5 .. 1,100 ' Santoni& o. us .. 1,671 
British Thomson-Houston Co. 1,151 Brockie-Pell Arc Lamp Со. .. 1,754 


Oliver & Co. icd > 
General Electric Со, 
(recommended) 1, 808 


Armorduct Manufacturing Co. 1.500 1.767 
Johnson & Phillips Pi cs 1.531 


R. W. Blackwell & Co... . . 1,557 


Exhaustive tests had been made by the borough electrical 
engineer of sample lamps submitted by all the best known makers, 


апа the Committee had inspected the lamps in use in Graham 


Road and Evering Road. The Angold lamp, tendered for by the 
General Electric Co., had given the best all-round results, taking 
into consideration not only the burning of the lamp but also the 
cost of carbons. The higher price of the company's tender was 
due to the cost of their better type of contact gear. As an alter- 
native tender they offer a cheaper type of gear, which would reduce 
the amount of their tender to 4&1, 585, and leave it strictly 
comparable with the tenders of the other makers. The Committee 
were advised by the engineers that the higher class gear only 
should be used, and they accordingly recommended that the tender 
of the General Electric Co. for Angold flame arc lamps, at £1,808, 
be accepted. The following tenders for pillars were received :— 


W. I. nex & Co. (recommended) £1,174 | General Klectrie Co. . ‚ £1,543 
Brush Electrical Eng. Co. .. 1.214. | Improved. Elec. Supplies 01,543 
R. W. Blackwell & Co... 01.218 Mackenzie х Moncur .. . . 1.572 
John Spencer i im cs 14201 W. MacFarlane А Co. . . . 1.75 
Rowland Carr X Co .. 1,361 Arinorduct Manufacturing Co. 1,599 
Jas. Allen, Senr., & Son . 1,402 Falkirk Iron Co... “+ . 1,605 
British Flee. Equipment Co. 1,156 J. A. Law EM А we зп 
Johuson & Phillips "m 1,477 S. Pontifex А Со. Ve . . 1446 


W. T. Allen & Co. 42.010 


The following tenders were received for the erection of pillars :— 


British Elec. Equipment Со. .. £362 R. W. Blackwell & CO. .. £196 
British Elec. Engineering Со. . 376 British Insulated. and Helsby 

General Electrie Co. i4 .. 443 Cables T Và s e 2M 
W. Lucy & Co. (recommended) 179 Johnson & Phillips 517 
Iinproved Elec. Supplies.. . 485 W. T. Allen & Со... 82 


The Committee reported that there were good reasons in this casc 
for combining the erection with the supply of the pillars into one 
contract in order to secure undivided responsibility. The lowest 
tender for pillars and erection complete was that of Messrs, Lucy 
and Co., Ltd., amounting to £1,653, while the sum of the lowest 
tenders for each individual section was £1,536, made up as follows :— 
Pillars, Lucy & Co., Lid. £1,174; erection of pillars, British 
Electric Equipment Co., £362. The difference was £117, and under 
the circumstances they considered it would be wise to pay this sum 
to get the work done by the makers of the pillars. The following 
tenders were received for switch pillars :— 


R. W. Blackwell & Co. .. £120 


Р British Insulated and Helsby 
British Elec. Equipment Co. .. 141 , - 


Cables 


Cable Accessories Co, Armorduct Manufacturing Co... 220 

(recommended) 163 J. E. "paunoletti a Co. . . 
Johnson & Phillips. . НЕ .. 170 General Electric Co, " „„ 947 
Improved Elec. Supplies.. . 172 ) Callender's Cable А Cons. Co... MN 


FvrHaM.—In accordance with the report of the borowrh 
electrical engineer on tests he had made with the new © stokers," 
the tender of Messrs. Gillman & Co. tor the supply and 
delivery, during the period ending June 30th next of 1,500 tons of 
“Nutty Slack” from the West Hallam pits, at 9a. 11d. per ton, has 
been accepted by the Council. The tender of Messrs. A. W. Davies 
aud Co. for wiring the new boiler house at the electricity worka, for 
the sum of £355, has also been accepted. 

BATTERSEA. The B.C. has accepted the tender of the Tudor 
Accumulator Co., Ltd., at £195 per annum, for a period of 15 years 
for renewing the cells and maintaining the eflicient working of the 
battery at the central electricity station. 
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St. Pancras.—In connection with the list of tenders pub- 
lished in our last issue, for steam turbine plant, we are asked 
to state that Messrs. Willans & Robinson’s tender of £8,857 was 
not strictly comparable with the others given; it excluded certain 
items offered as extras; these were included in the published prices 
of the other tenders. We understand that, after allowing for the 
extras and taking into consideration the quick delivery promised 
for the plant, the tender of Messrs. Willans & Robinson was still 
considered the most favourable. 


Southampton.—The T.C. has accepted the tender of 
Raworth's Traction Patents, Ltd., for regenerative control equip- 
ments, at £100, and motors at £73 each. . 


Sydney. N.S.W.—The Australian Mining Standard says 
that owing to the great demand at present existing in Sydney for 
electricity, the Electric Lighting Committee of the City Council 
has decided to recommend that the resolution providing for the 
calling of tenders in connection with the proposed extensions be 
rescinded, and that the contracts entered into with the Stirling 
Boiler Co. and others be duplicated, which course would allow of 
the work being carried out more expeditiously. 


Walsall.—The T.C. has accepted the following tenders : 


Bunch & Sons and Mantle & Co.—1ronwork for tramcar covers, 
Rawlinson & Son, Bliekburn.-- Tower wagon. 

Jones & Evans.-- Boiler tluc at generating station. 

Mr. C. Ross. Меселе bells at the Higher Education Schools. 


West Ham.—The Corporation has ordered seven addi- 
tional tramway cars under its contract with the British Westing- 
house Co., and has also accepted the following tenders for coal- 
handling plant, &c., for the electricity undertaking :— 


J. Fraser, 4-ton hopper ea T “© Pu T .. £49 0 
Thames Ironworks and Shipbuilding Co., special Hone 

grab, 20 ewt. capacity уЗ .. (less 24 percent.) 155 0 
Chatteris Envineering Co., 5-ton crane .. sa ss S 875 0 
Dick, Kerr & Co., turntable К “eg a " а 70 0 
Ferranti, Ltd., six panels for sub-station equipment, cach 39 15 


FORTHCOMING EVENTS. 


Friday, October 5th.—At R p.m. Electro-Harmonie Society. First smoking 
concert of the season at Holborn Restaurant. 

Open to October 17th.—Enginecring and Machinery Exhibition at Olympia, 
Kensington, W 


NOTES. 


Self-Exciting Self-Regulating Three-Phase Alter- 
nators.—With reference to the note appearing under this head in 
our issue of August 3rd, p. 172, we are informed by the makers, 
Messrs. FELTEN & (CUILLEAUME-LAHMEYERWERKE ACTIEN- 
GESELLSCHAFT, of Frankfurt-Main, that the Heyland generators of 
this type are made from 15 н.р. upwards, not up to 15 K. P. 


Electrical Production of Steel.—The claims put for- 
ward in interested German circles on behalf of the Héroult process 
for the electrical production of steel, to which reference was made 
in our issue of September 14th, have evoked replies also from 
Teutonic quarters in defence of the ordinary crucible steel method, 
and in opposition to the advantages attributed to the French 
system, as practised at Remscheid. In the latter case it is sub- 
mitted that the Kjellin process at Volklingen has yielded good 
results throughout, and that the advocates of the Héroult principle 
are not without an object if they award to it a greater measure of 
purification of inferior raw materials, &c., than to the Kjellin 
system. The crucible interests, on their part, point out that 
electrical steel has hitherto only been produced by those countries 
which have abundant water power, and consequently cheap working 
facilities, at their disposal. Thus, іп Sweden steel bas been made 
for some time past in this manner, whereas it is only now that 
Germany has taken up the matter. The industry is, however, only 
in its initial stage, and no actual results are yet available. Ав to 
the assertion that clectrical stecl is euperior to crucible steel, it is 
urged that as produced down to the present time the former has 
actually been of an unequal quality, which is not surprising, in view 
of the novelty of the process, and the lack of experience. The 
smelting of steel in the electric furnace, unless electrical energy is 
obtained cheaply by means of water power, is dearer than that 
incidental to the use of Siemens regenerative furnaces. If, then, 
steel is to be made in electric furnaces where cheap water power is 
lacking, the reason is to be sought in the object of producing from 
cheap raw materials steel which it has hitherto only been possible 
to obtain by the expensive crucible process. The lower 
costs of the electrical method in comparison with the crucible 
process 5 5 by the introduction in the electric furnace as 
Taw materials of cheap scrap iron and pig-iron, or of iron emelted 
by the, Thomas (basic) and Martin ayeme. It is, however, in the 


opinion of the crucible interests, wholly erroneous to assume that 
the electrical method is able to transform such inferior materials 
into a high-class steel. It is admitted that by the use of these 
materials a far-reaching purification from injurious contents, such as 
hosphorus and sulphur, is obtained, and that the resulting steel is to 
e regarded of higher quality than ordinary Bessemer and open- 
hearth steel, but tbe quality of crucible steel is by no means 
attained by the elimination of phosphorus and sulphur. Indeed, 
the question arises, for instance, as to the behaviour in the electric 
steel of the copper and arsenic derived from the scrap iron. In 
statements as to the analysis of electric steel the makers are silent 
on this matter, and, in point of fact, because the content of these 
constituents exceeds the extent of that permissible for high-grade 
crucible steel. It is known to every expert that a high copper 
content such as constantly exists in scrap iron materially prejudices 
the quality, and the same observation applies to arsenic. А further 
difference is that at the end of the smelting operation crucible steel 
is ready, and possesses a definite composition. On the other hand, 
electric steel, which is subjected to a purification process, requires, 
as in the case of open-hearth and Bessemer qualities, fluxes at the 
end of the smelting and deoxydising fluxes, such as aluminium 
and silicon. These fluxes give rise, on the one hand, to 
unequal quality; and, on the other, the deoxidising fluxes 
frequently leave behind in the steel residues which incresse 
the mechanical pollution of the metal. In these circumstances 
the crucible advocates contend that electric steel produced 
in this way will not oust the former at the present time, although 
the electric furnace may in course of time yield & product of equal 
quality, provided that the same raw materials are employed as are 
used in the manufacture of crucible steel. The Héroult interests 
have lost no time in giving an answer, stating that the 
observations set forth are correct in regard to the Kjellin method, 
but not in the case of the Héroult process. They declare that in 
&ll other methods an addition is made at the end of the smelting 
operation of deoxidising materials, such as ferro-manganese and 
ferro-silicon, of which a portion is oxidised and passes into the slag. 
But in the Héroult process, manganese ore is added during the 
operation, and the metal is found in the steel to the last one-tenth 
of 1 per cent.; and ferro-silicon is only added in such quantities as 
are necessary for obtaining the desired analysis. Finally, the slag 
resulting from the process ie stated to be so completely free from 
oxide as to be entirely white. The method, in contradistinction 
to all others known, is said to be so reducing that any “ slagging” 
of the constituents of the iron is avoided, and no deoxidising 
means has to be added, and consequently no kind of slag can be 
formed in the steel. It is suggested, in conclusion, that the holders 
of the Héroult patents would probably permit the accuracy of these 
statements to be personally substantiated at the Remscheid works, 
where it would be found, it is added, that the prejudices against 
the process are by no means justified, especially in the case ofthe 
assertion that the quality of the steel produced is irregular. 


Firemen and Live Conductors.—The possibility of 
firemen receiving dangerous shocks from live cables during fires has 
engaved the attention of electrical experts in various countries, but 
hitherto unanimity on the subject of precautionary measures has 
not been reached. А recent discussion by the German Electro- 
technical Society of experiments previously carried out proved 
abortive, as division of opinion was still manifested. According to 
Herr Kuhlmann, it is impossible to direct a jet of water on a cable 
working at a pressure of 3,000 volts without receiving a serious 
shock. On the other hand, Herr Gérges contends, as the result of 
experiments made 10 years ago in Upper Silesia, that a 10,000-volt 
cable may be safely played upon if the fireman stands a metre off 
and wears rubber gloves. To this Herr Kuhlmann retorts that 
neither rubber gloves nor boots are a protection, as they can be 
easily split, and according to him, the best protection is afforded 
by connecting the metallic part of the hose by means of a 6-mm. 
diameter wire with a good earth (a lightning conductor earth, for 
example), or, failing this, а large metal plate, placed on the wet 
ground, on which the fireman stands.— La herue Electrique. 


Electricity in German Government Coal Mines.— 
At the present time a large scheme of extension is in progress in 
connection with the State coal mines in the district of Saarbrucken, 
and a complete transformation in the methods of working the pits 
will be brought about іп а few years by the. substitution of elec- 
trical working on a comprchensive scale for the usual steam 
system. With this object in view, the Saar State Mining Directors 
are having laid throughout the whole district an extensive network 
of cables which will be able to supply any particular point, and 
the numerous independent installations already in existence, 
which represent about 10,000 EH. P., will also be brought within the 
scope of the scheme of development. It is proposed by the State 
mining authorities also to afford asupply in bulk to the communes, 
and to industrial undertakings in the district, and to provide 
power for the working of tramways. 


Electro-pneumatic Brakes.—In eleciric railway service 
the frequency of slow-downs and stops is so much greater than in 
steam railroad practice, that the admirable equipment of the latter 
system is inadequate to supply the repeated applications of the 
former, and in long trains there occurs a time interval] due to the 
serial action of the brakes on the diffcrent cars which often results 
in discomfort to standing passengers. The possibility of making 
rapidly repeated applications has been well provided for in the 
latest pneumatic brake systems for electric railway service; the 
electro-pneumatic system goes a step further than this, however, 
and provides an instantaneous brake action throughout the train, 
no matter how many cars there may be init. This imstantaneous 
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action also provides stops and slow-downs of greater smoothness 
than previous experience has realised. 

An electro-pneumatic system invented by Mr. W. S. Bartholomew 
consists essentially of an electric contact apparatus fitted to each 
brake valve, electric application and releasc magnets controlling 
the supply and exhaust of air to and from the brake cyliaders on 
each car, and a train line of two wires with suitab!e plugs and 
sockets for reproducing the application and release magnet move- 
ments throughout the train. The current supply for the magnets 
is drawn either from the third rail, trolley, or a small storage 
battery carried on the train, and it is of sutticiently low voltage to 
be harmless. This system, which is the latest product of the 
Westinghouse Air Brake Co.'s engineers, may be applied to any one 
of the later air-brake equipments. It is used almost entirely in 
making service applications of the brakes, emergency applications 
being made by the purely pneumatic side of the equipment. The 
addition of tne electric applications and release apparatus prac- 
tically equips each car with straight air"—that is, the auxiliary 
reservoir pressure is applied to the brake cylinder and discharged 
from it without the operation of the triple valve or any indirect 
reduction of pressure. Applications may be made as often as 
desired without danger of depleting the pressure of the air supply 
sufficiently to render the action of the brakes uncertain; and the 
release of the brakes may be graduated with any degree of accuracy 
required. 


Comparative Cost of Steam Engines, Steam 
Turbines and Gas Engines.— We have received the following 
communication on this subject :— 

“At a first reading of the interesting set of tables which you 
reprinted (September 7th) from the Flectrotcchnische Zeitschrift on 
the above subject, it struck me that the capital cost given under 
gas engines for the case examined was excessive. I, therefore, 
went to the trouble of comparing the figures, with a view to ascer- 
taining in what manner the German mind had worked out the 
problem so as to leave gas engines in the position of a good second 
to turbines. 

" I found in the first place (and the item was at once illuminat- 
ing) that the German writer was thinking in horizontal gas engines, 
whereas we over here now make, for this class of work, very 
extended use of vertical engines. This at once brought his charges 
for engine room (£1,750) and generator foundations (£1,100) to 
£1,225 and £725 respectively, reducing the cost on those items 
alone by £900 ; in other words, leaving the figures for those items 
the same for both reciprocating and gas engines—an approximately 
accurate parallel. 

“The next big reduction was in ‘spare parts.’ Why the cost of 
spare parts of the gas engine should be given as equal to the cost of 
those for both reciprocating engine and turbine combined is some- 
thing that perhaps one of your readers may be able to explain. І 
cannot. Indeed, I cannot see a reason for putting this sum (£450) 
any higher than for the turbine, namely, £150, thus further reducing 
the total by £300. 

“ Again, surely, if less fuel is required—as it clearly is—for gas 
engines than for reciprocating engines, and the cost of trucks, rails, 
weighing machines, &c., must therefore be considerably less, it is a 
rather cool proceeding to place this item for the former £250 in 
excess of that for the latter! Let me, in a feeble sort of way, try 
to imitate this German equanimity by placing it at the same figure, 
reducing the bill for these by £250. 

" Lastly, why the cost of ‘coverings for pipe troughs’ should 
differ by £140 ; why the travelling crane should cost £55 more ; and 
why switchboard and cables should run to £65 more in the gas 
engine than in the reciprocatiag engine plant, I should be very glad 
to understand. I have no hesitation in putting the figures down alike 
in each case, thus further reducing the total by £230—total reduc- 
tion, £1,680. f 

* Your readers wiil recall that the German writer's figure totals 
were: ‘Turbines, £18,300; gas engines, £19,860; reciprocating 
engines, £23,730. They nowstand: Gas engines, £18,180 ; turbines, 
£18,300; reciprocating engines, £23,730. 

“ If any of said readers are spoiling for a scrap,’ Iam (with card 
enclosed), Theirs and Yours obediently, VERTICAL ENGINE.” 

To this we may add that, if the comparison is to be converted 
to British practice, the vertical reciprocating steam engines ought 
to be made to run at a speed not less than 300 R. P. u. instead of 
140 R.P.M.; this in turn will cheapen the steam engine plant, 
foundations and buildings, &nd, perhaps, further amendments will 
follow. But where is a vertical gas engine of 700 r.H.P. to be seen 
ranning ? 


Electro-Harmonic Society.—The first smoking concert 
of the season will be held at the Holborn Restaurant (King’s Hall) 
on Friday, October 5th next, commencing at 8 o'clock. The pro- 
gramme includes vocal music by Mr. Harold Wilde, Mr. Bertram 
Mills and the Westminster Glee Singers; instrumental music will 
be rendered by Mr. Alfred E. Izard and Mr. Harvey Tipper; while 
Mr. Edward Minshall, Mr. Fred Rome and Mr. Nelson Jackson 
will be responsible for the humorous items. The music will be 
under the direction of Mr. Alfred E. Izard and Mr. T. E. 
Gatehouse. 


A Steel-Tube Cómbination.—The deadly competition 
which has made tubes a by-word on the markets has ceased, and 
from henceforth until internal strife rends the combination 
asunder, most engineering work will be more expensive. For the 
time being water-tube boilers will not be increased in price, so we 
can confidently recommend engineers to lay in heavy stocks of 
these useful articles, The reason for this exception is that one 
large Glasgow firm remains a blackleg, and is to be peacefully 


picketed, or, in the regrettable language "of Ње Times (September 
15th), is to be “gone for.” That process may be painful for the 
Glasgow firm, as it savours of severe cutting; but, for the same 
reason, it will afford considerable satisfaction to the surrounding 
crowd of blood-thirsty buyers. The Times says that this is one of 
the most important commercial agreements ever made in this 
country, for the gross annual output of the trade is 300,000 tons, 
of a value of nearly £6,000,000, at the average price of £20 
per ton. It meets with the support of the leading American 
producers. 


Appointments Vacant.—A head of the Physics and 
Electrical Engineering Department is wanted for the Victoria 
Jubilee Technical Institute at Bombay (R.600 per month) on a tive 
years’ engagement; jointer (36s) and two junior switchboard 
attendants (25s), for the Wishaw electricity works; a superin- 
tendent of telephones and foreman of electric light service is 
required for Dominica, West Indies (£240); switchboard attendants 
for Portsmouth Corporation (258.); assistant electrical engineer for 
Stretford U.D.C. (£120); shift engineer for Peterborough (30s.). 


Electric Shock Fatalities.—4An inquest was held at 
Enfield Highway relative to the death of Wm. James Winepress, 
who met with his death as the result of an electric shock sustained 
at the North Metropolitan Electric Power Co.’s generating station at 
Brimsdown, Enfield Highway, where he was employed. Mr. 
Ram attended on behalf of the Ilome Office, Mr. Smee repre- 
sented the company, and Mr. J. Avery appeared for the widow. 
The evidence showed that deceased was employed to do small 
mechanical work. Whilst mechanics were engaged in putting plugs 
in the wall of the cable trench—whicl is under the high-tension 
room and the engine room—deceased asked for the loan of a 
quarter-size stock aud die for making a thread in a piece of copper 
tubing which he held in his hand. Ав he was told that he would 
find it in a tool box, deceased made a half turn, and was in the act 
of making his way out in the same direction as he entered, when 
there was a report and a flash. The workmen did not know what 
had happened, but they as quickly as possible made for an opening. 
The engineer in charge was informed, and the engines were stopped. 
Some of the men went through the high-tension tunnel, and saw 
the deceased lying across a joint box; the piece of tubing was 
lying 2 or З ft. away from his hand. Deceased had no business in 
the trench, as notices were placed about warning employés against 
entering it. Winepress wasdead, having probably received a shock 
at 10,000 volts. One of the coils overhead had got alight, and 
pitch was dropping on to the deceased's arm. The fire was 
extinguished by means of sand. A witness gave it as his opinion 
that the deceased stumbled and fell across the high-pressure 
terminal so that one hand pressed heavily, or it might be that the 
insulating tape was pierced by what he held in his hand. The 
jury held that deceased went to a place where he had no business 
to go, and a verdict of Misadventure ” was returned. 

The inquest was opened on 21st inst. on Thomas William 
Allsopp, a young man employed at a Derby pork butcher's, who was 
killed on Thursday last week through coming into contact with & 
" live" electric wire. TL e proceedings were resumed on Wednesday. 


Fatality.—On Tuesday an inquest was held concerning 
the death of a painter named Bodenham, who died on Saturday 
after meeting with an accident three weeks previously at the Hart's 
Hili depót of the Dudley and Stourbridge electric tramways. 
Ernest Withy, 19, tram conductor, said that on the morning named 
he and motorman David Massey, were about to take charge of a 
car which was in the sheds when witness went to the controller at 
the front and moved the handle. At the time the motorman was 
inside the car. Witness had no idea that the current was on, and 
was surprised to find the car move and collide with another car 
which was standing a few inches distant on thesame line. Witness 
applied the brake immediately and stopped the car. He heard 
shouting, and found that Bodenham, who, without witness's know- 
ledge, had been engaged painting at the bow of a third car, was in- 
jured. Witness admitted that as a conductor he had no right to inter- 
fere with any working part of a car without first obtaining permission, 
and this he had not done. David Massey, the motorman, could 
give no information as to who put the handleon the controller, and 
he could not state who switched the current on. "The jury returned 
a verdict of Accidental death," adding that there was negligence 
on the part of the company's servants. 


Electrolytic Disinfectant.—Referring to the extra- 
ordinary disinfecting and deodorising power of electrolysed salt 
water, in connection with the plant installed at Poplar, the Lancet 
says: — There can be little doubt that it is of the utmost import- 
ance that the electrolysed saline fluid should be permanent as 
regards its strength, as represented in terms of available chlorine. 
Many improvements in a practical direction have been made, so 
that not only is an active antiseptic tluid turned out continuously 
and needing little attention, but one which keeps at a staudard 
strength and is permanent. The solution used contains magnesium 
chloride and sodium chloride. Magnesium chloride used alone 
does not give satisfactory results, while it more readily furnishes 
active chlorine compounds than the sodium salt. 'The solution is 
made faintly alkaline with. caustic soda so as to prevent the forma- 
tion and escape of free chlorine in the cells. The electric current 
is governed automatically in order to give constant resulte and to 
avoid overheating. The stability of the newly clectrolysed fluid is 
secured by the addition of a proper quantity of caustic soda. At 
the Poplar installation a paddle with rubber flaps is rotated in the 
fluid at the moment when it leaves the electrolysers, and it is 
intimately mixed with some caustic soda solution. The resulting 
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solution shows no loss of strength. It is probable that this pro- 
cedure results in the formation of a double hypochlorite of mag- 
nesium and sodium which, unlike the corresponding salt of mag- 
nesium, i8 quite stable. 'The process is extremely simple and the 
plant requires only a minimum of attention, the output of the 
disinfecting fluid, constant in strength, being perfectly regular and 
continuous. Mr. F. W. Alexander, the medical oflicer of health of 
the borough of Poplar, has devoted considerable energy and time to 
reducing the installation to a thoroughly practical concern, with the 
satisfactory result that the plant works with complete smoothness. 
It is capable of turnivg out an almost unlimited volume of efficient 
disinfectant by merely supplying a saline fluid and switching on the 
current. Intime of epidemic such an installation should be in- 
valuable." 


Tramear Aceident.— An inauest was held at Sunniside, 
Houghton-le-Spring, on the 22nd inst., into the circumstances of 
the death of a man named Michael Paton, who was crushed by a 
tramcar, which left the rails at that place on the 19th inst. From 
the evidence it appeared that as the car was coming down the hill 
near Graswell, where there is a curve, it left the line, and crushed 
the man against the wall of a house. William Adams said that he 
was the driver of the car that crushed Paton. He was proceeding 
in the direction of Newbottle. At the top of the bank just on the 
outskirts of Houghton, he made the compulsory stop provided by 
the regulations ot the Board of Trade. From that place to where 
the car left the line, he thouvht the distance would be about 
200 yards. He did not know the length, nor the gradient of the 
bank. At the top of the bank he applied the magnetic brake. The 
car had gone about six yards when he found the brake had failed 
to act; he threw sand out and applied the hand brake, but he could 
not pull the car up, and it left the metals after having gone about 
20 yards. He had never known the brake to fail before. Before 
he applied the brake the car was not going at more than three or 
four miles an hour. He did not think the bank too steep for the 
safe working of the cars. Не did not put on the brake too strongly. 
He never had had any difficulty in negotiating this curve before. 
A letter was put in from one of the passengers on the car at the 
time to the effect that he was sure that the driver did all that he 
could to avoid the accident. Henry T. Watkins, resident engineer 
to the Sunderland and District Tramways Co., Ltd., said that 
taking all the circumstances into consideration, it was probable that 
the failure of the magnetic brake was the cause of the car going off 
the line, On the previous occasions to which reference was made 
when the car went off the line, it was due to the flange of the 
wheels breaking. At that time they used cast-irou wheels. 
Although they were very largely used, the company found that they 
were very unsatisfactory for this district, owing to the fact that 
they got chipped, and in consequence they had commenced to use 
steel tires, which would not chip. These had been fitted on all 
the cars. The wheels of the car which ran off on the 19th inst. 
were quite sound. There was nothing the matter with the curve, 
it had been checked and gauged since the accident, and was found 
to be in good order. Mr. Heath, on behalf of the company, ex- 
pressed their regret at what had happened. А verdict of 
„ Accidental death“ was returned, and the driver was exonerated 
from all blame. 


Oxford Tramways: The Dolter System Adopted.— 
It is reported that on Wednesday the question of the electrification 
of the Oxford tramways was settled by the City Council's acceptance 
of the National Electric Construction Co.'s tender to lay down the 
Dolter system. 


Junior Institution of Engineers, — A party of 
members of this Institution, approaching 100 in number, availed 
themselves of the invitation given by the Associated Portland 
Cement Manufacturers (1900), Ltd., to visit their Northfleet works 
on Saturday afternoon, September 22nd. All the processes in the 
manufacture of Portland cement by the most modern methods were 
seen in operation, including the amalgamation of the raw materials, 
chalk and clay, the slurry mixing, the treatment in the rotary kiln, 
in the cooling cylinders and the pulverising cylinders, tbe final 
product coming out in the form of fine powder. Electrical power 
is largely employed at the works, and considerable extensions are 
being made. 


| 
Canal Lighting.—It is reported that the maritime 
canal, 1,000 miles in length, between the Baltic and the Black Sea, 
the construction of which is about to commence, will be lighted by 
electricity. 


Moore Vacuum Торез, А correspondent asks whether 
these are supplied in this country, and if so, by whom? 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnnmorBICAL Rmvrew posted as to their movements, 


Central Station Engineers,.—Mr. W. HORSFALL, of 
Dgollen, has been selected for the appointment of resident 
engineer at the Ebbw Vale electric light works. 


The Hebden Bridge U.D.C. Electricity Committee, on September 
20th, selected Mr. W. HARwoop as assistant engineer at the elec- 
tricity works out of 30 applicants. 

Upon leaving Lymington, where he had been in the service of 
the local electric lighting company for the past six years, to take up 
a position at High Wycombe, Mr. FRANK Соорен was presented 
with а sovereign purse. 

Soutbampton Electricity Committee has recommended the T.C. 
to make the following appointments:—Mr. H. L. Mrrrs, chief 
assistant electrical engineer, £210 per annum, rising by £10 a year 
to а maximum of £250; Mr. J. B. B. Howat, second assittant and 
Btation superintendent, at £170 per annum, rising by £10 a year to 
a maximum of £200. 5 

The Falkirk T.C. has increased the salary of Mr. J. McMILLAN, 
the resident electrical engineer, by £20 per annum. 

Mr. J. A. McMvrrEN has resigned his position as station 
engineer of the large gas-driven electric generating plant of the 
Johannesburg Municipality, and will be returning to England about 
the end of October. 


General.—Mr. J. MILNER, of the staff of Messrs. Dick, 
Kerr & Co., at Swadlincote, who is leaving for South Brazil in 
the firm’s interest, has been presented with a dressing case by the 
staff and friends. 

Mr. W. SrEPNEY Rawson, M. A., M. I. E. E., consulting electrical 
engineer, announces that, after September 29th, his business 
address will be 23, Fitzroy Square, London, W. (near Tottenham 
Court Road). 

Messrs. Stevenson & M‘Guffie, consulting, mechanical and elec- 
trical engineers, of 87, Union Street, Glasgow, announce that, 
owing tothe death of Mr. George Stevenson, they have assumed 
Mr. ALEX. MILNE ав а partner. The business will be carried on 
under the name of Stevenson, M:Guflie & Milne, at the same 
ad dr. ss. 

Mr. HEnuERT Laws, WrnB has just returned from his annual 


telephone inspection trip on the Continent, having visited 


Denmark, Germany, Bavaria, Austria, Switzerland and France. In 
Copeuhagen the telephone system is being converted to common 
battery working. Both in Germany and in Austria experiments 
are being made with automatic exchanges, but so far no automatic 
exchanges of any size have been equipped. In the meantime the 
conversion of the Berlin system to common battery working is 
proceeding, and two large exchanges are now equipped with the 
new plant. It is the intention of the French Administration to 
adopt common battery working in Paris. 


Obituary.—The 7'/»es records the death on September 
14th of Mr. Davin HENRY GooDsALL, who was for many years a 
director of the Western Telegraph Co. 


i CITY NOTES. 


Willans & Robinson, Ltd. 


THE twenty-fifth half-yearly report of the directors, to be sub- 
mitted at the meeting to be held at Cannon Street Hotel, on 
Wednesday next, says that the accounts for the period show a profit 
of £4,085 for Rugby, and a loss of £10,620 at Queen’s Ferry, or a 
loss of £6,535 in all for the half-year (against £13,075 in the pre- 
ceding half-year). 

„The above correctly states the results of the trading operations 
of the half-year by itself, after providing for depreciation. But it 
must be pointed out that serious losses will have to be faced, 
arising out of transactions of earlier date, not connected with 
Queen's Ferry, which must eventually lead to a considerable 
writing down of some of the assets. As regards the Queen's Ferry 
items, this is already understood by the shareholders, who will 
realise that it would be, premature to attempt to assess the loss 
until the Queen's Ferry works are actually disposed of. As regards 
the other items in question, some are in part ascertainable at pre- 
sent, while others can only be estimated. Without going into 
details, it may be said that the financial position of certain of the 
electric power companies, recently disclosed, makes it inevitable 
that there will be a heavy loss under the head of “Debtors,” and 
for the same reason “Shares and Debenture Stock in other Com- 
panies” require to be largely written down. А considerable 
amount has been expended upon patents and experiments, and 
development work generally, in connection with large gas engines, 
including considerable losses resulting from the first orders taken. 
In view, however, of the successful development of the steam 
turbine business, it is improbable that it will be worth while to 
make gas engine building a permanent part of the company's busi- 
ness, and under these circumstances the whole expenditure ought 
to be written off. Recent improvements in the Willans engine 
have affected the value of many of the spare parts of older pattern 
kept in stock, and although the value of these spare parts has been 
heavily written down in recent half-years, yet it is desirable to 
write off a considerable further sum. From the foregoing causes 
(which are independent of Qucen’s Ferry) it is estimated that an 
amount of £92,875 4s. 11d. may ultimately require to be written off. 
It is desirable that this should be dealt with at the same timc as 
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the Queen's Ferry loss, rather than by writing off by instalments 
as exact figures are obtained. A suspense account has therefore 
been opened, to the amount stated, which is balanced by corres- 
ponding amounts written off under various credit items of the 
balance-sheet." 


The United Electrie Car Co., Ltd. 


Мв. К. Н. PREsTWICH, of Manchester, presided at the annual 
meeting of the above company, which was held on Thursday last 
week at Preston. The Chairman of the company, Mr. George 
Richardson, was unable to attend through indisposition. The 
directors, Mr. PRRSTWICH said, regretted having to recommend a 
reduced dividend. The Hadley and Trafford Park Works were 
purchased in the hope that, by their removal from the field of 
competition, their own business would benefit. Their anticipation 
of larger profits, however, had not been realised.. In the orders 
placed with the company and the number of cars they had pro- 
duced and delivered, tuey had had a busy year. The purchases 
referred to had been, in the directors’ view, a thoroughly sound 
and business-like proceeding; but in all businesses incidents 
occurred, now and again, which must remain undisclosed. Some- 
times they affected the personal ability and character of 
individuals; at other times they had reference to transactions with 
municipal corporations whom it was essential to conciliate and 
please. The directora were able to trace distinctly a very large loss 
on one important contract to a mistake which, in their judgment, 
might have been avoided. Had this contract not been undertaken, 
their dividend would have been appreciably more satisfactory than 
it was. There was no des re on the directors’ part to shirk respon- 
Bibility in matters relating to the conduct of the business, but it 
was only fair to state that certain particulars which led 
up to the unfortunate transaction referred to were withheld 
from them until it was too late. The experience of the year's 
trading, whilst disappointing, had been useful to the board in many 
ways; they now saw where mistakes in relation to control and 
management could be avoided. The statement he had made was 
far from cheering, but he had endeavoured to acquaint the share- 
holders mainly with the actual position without going into details, 
which were best omitted. In what had occurred there was nothing 
which affected the future prosperity of the concern. They had 
still plenty of orders on hand, and the works were assured of 
employment at full strength for some months. He moved the adop- 
tion of the report. 

The motion having been seconded by Mr. J. KERR, the report 
was adopted, and a dividend at the rate of 5 per cent., less income- 
tax, on the ordinary shares was declared. It was also decided to 
write off £1,645 from the preliminary expenses in connection with 
the purchase of the Hadley and Trafford Park works, and to carry 
forward £2,135. 

. Replying to questions, the CHAIRMAN said the extensions at the 
Preston works had enabled the company to execute all orders, and 
it had not been found necessary to continue the Trafford Park 
works, which were at present idle. 


British Thomson-Houston Co., Ltd. 


Tue report for the year ended March 31st last, to which we made 
‚ а brief reference last week, states that the buildings and machinery 
at Rugby have been maintained in first-class condition during the 
year, and the directors have followed their usual practice in pro- 
viding for depreciation thereof. They have also provided for 
depreciation of patents and stock in hand, besides making reserves 
sufficient, in their opinion, to cover risks in connection with bad 
debts, depreciation of shares held by the company and for other 
contingencies. The number of hands employed, excluding the 
office staff, at March 31st was 1,877, and has since increased. Up 
to date the company has sold in the United Kingdom heavy traction 
railway motors having a capacity of over 250,000 н.р. During the 
period under review the company has acquired from the A.E.G. 
the British patents covering the Winter-Eichberg system for 
single-phase railway work, and with the consent of the com- 
pany the A.E.G. bas entered into & contract for single-phase 
equipments with the L.B. and S.C. Railway Co., which will 
be the first railway in Great Britain equipped with single- 
phase plant. The company also owns for the United Kingdom the 
Latour patents and the patents covering the single-phase system 
developed by the General Electric Co, of New York. During the 
period under review the company has acquired from the General 
Electric Co., of, New York, and the Compagnie Francaise pour 
l'Exploitation des Procédés Thomson-Houston all their British 
patents on very satisfactory terms, and prior to March 31st, 1905, 
it made a similar contract with the A.E.G. During the year the 
company has entered into & number of contracts for high tension 
switchgear, Curtis steam turbines and other apparatus and supplies. 
The company has sold to date Curtis turbines having a total capacity 
of 32,000 xw. The directors believe that the company has good 
value in the enterprises in which it has investments. It was 
mentioned in last year's report that after the closing of the books, 
March 31st, 1905, the company had disposed of a large amount of 
securities and reduced proportionately its liabilities. The securities 
sold realised £372,631, and the entire proceeds were used to reduce 
to that extent the company's indebtedness. The trading profit for 
the year, after deducting general and technical expenses, discounts, 
debenture and other interest, amounts to £31,549. The amount 
brought forward from March 31st, 1905, is £1,696, making a total 
available profit of £33,245. The whole of this profit (with the 
exception of £4,124 carried forward) has been applied to various 


at June. 


depreciations, which the directors believe to be ample. As shown 
on the balance-sheet last year, the balance of the excess cost of 
manufacturing, incident to the establishment of the manufacturing 
business of the company, amounted to £39,261 (£28,000 having 
been previously written off). The amount added during the year 
was £446, making a total in this account of £39,707. From this 
there is written off the further sum of £8,000, leaving a balance of 
£31,707, from which further amounts will be written off from time 
to time until finally disposed of. The directors record with great 
regret the loss by death of one of their colleagues, Mr. 8. Kocher- 
thaler, and also of their works manager, Mr. Charles W. Phipps. 


— 


The eleventh ordinary general meeting of this company was held 
on Wednesday at the offices, 83, Cannon Street, Mr. J. Е. Nauheim 
presiding. 

The CHAIRMAN briefly moved the adoption of the report, and 
said that there were few remarks for him to make. Their report 
for the year was much more satisfactory than their preceding 
one. The settled state of the electrical industry, which it was 
supposed had set in, had so far not affected them, but he hoped 
that next year they would be able to show better results. Their 
report was satisfactory owing to one or two things, chietly their 
reduction in indebtedness. They had also disposed of a larye 
amount of their investments. They owed last year to sundry 
creditors £676,000, and this they had reduced to £339,000. The 
£40,000 debt to their bankers they had brought down to £25,000. 
He considered that their balance-sheet for March, 1906, showed a 
much more liquid state of affairs than any preceding one. 

Mr. FRANKLIN seconded the motion, and the report was adopted 
without discussion. 


Eastern Extension Telegraph Co.—An interim 
dividend of 28. 6d. per share for the quarter ended June 30th has 
been declared. 


Calcutta Tramways Co., Ltd. — The directors have 
declared an interim dividend of 3s. 6d. each on the ordinary (old) 
shares (at the rate of 7 per cent. per annum) for the half-year ended 
Last year’s interim dividend was at the same rate. 


Dundee, Broughty Ferry and District Tramways 
Co., Ltd.—The report for the period from April 4th, 1905, to 
July 31st, 1906, states that the profit amounts to £2,565, and it is 
proposed to extinguish the preliminary expenses by a payment of 
£226, to pay a dividend on the preference shares for the period 
from January Ist to July 31st, absorbing £1,750, and to carry 
forward £588. The profits are derived from seven months’ opera- 
tion of the system. 


Anglo-Argentine Tramways Co., Ltd.—The directors 
have declared an interim dividend to June 30th last of 4s. per share 
on the ordinary shares Nos. 260,008 to 430,007 inclusive, being at 
the rate of 8 per cent. per annum, free of income-tax, payable on 
and after October 8th next. The transfer registers will be closed 
from September 25th to October 6th. 


Utah Light and Railway Company of Salt Lake 
City, U.S.A.—Summary of earnings and expenses for the four 
months ended July 31st, 1906 :— 


1906. 1905. 
Gross income T€ vu a ae ©» .. C506, 988 $132,035 
Less operating, general and maintenance expenses 324,254 276,078 
Net from operating Si T es vd $152,729 $155,357 


Stock Exchange Notices. — The Committee has 


appointed a special settling day as under :— 

Wednesday, October 3rd.—United River Plate Telephone Co., Ltd.— Further 
issue of 20,000 ordinary shares of £5 each, fully and £2 10s. paid, Nos. 90,001 to 
100,000. 

And ordered the undermentioned securities to be quoted in the 
Official List :— 

County of London Electric Supply Co., Ltd.— Further issue of 10,000 6 per 

cent. cumulative preference shares of £10 each, fully paid, Nos. 70,001 to 80,000. 
Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to— 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—Further issue of 12,500 
ordinary shares of £5 each (issued at £2 per share premium), £2 168. paid 
(£2 capital and 16e. premium), Nos. 75,001 to 87,500: and 12,500 preference shares 


of £5 each (issued at 10s. per share premium), 42 4s. paid (£2 capital and 4s, 
premium), Nos. 75,001 to 87,500. 


Cable Meetings.— Yesterday, at 33, Old Broad Street, 
E.C., meetings of the Direct West India Cable Co. and the Halifax 
and Bermudas Cable Co. were held. 


Dick, Kerr & Co., Ltd.—The meeting of this company 
was held yesterday at Cannon Street Hotel. Our report will 


, appear next week. 


Hove Electric Lighting Co., Ltd.—The directors have 
declared an interim dividend at the rate of 8 per cent. per annum 
for the half-year ended June 30th, payable on October 15th. This 
is at the same rate as the 1905 interim declaration. 


Yorkshire Electric Power Со, — The half-yearly 
meeting of this company was held at Leeds on Tuesday, Mr. A. G. 
Lupton, presiding. EN à 
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STOCKS AND SHARES. 


Tuesday Evening, 

Moch anxiety exists with reference to the monetary situation, and 
another rise in the Bank Rate is freely predicted. This gives an 
added note of nervousness to all the markets; scarcely one depart- 
ment escaping the general atmosphere of weakness. At the end of 
September it is, of course, the usual thing for money to become 
“tight,” bat this year the regalar stringency is aggravated by the 
enormous speculation in American Railroad shares in the United 
States.. Besides the ever-popular Yankees, copper has drawn an 
immense amount of gambling to its market, the demand being 
almost ahead of the supply, thanks largely to the increased require- 
ments of electrical industries—most particularly in the telegraph 
and telephone trades. 

As with most of the other investment sections, dulness pervades 
the electricity supply market. It is with some regret that the 
loyal follower of tbe shares has to chronicle a revulsion in the 
better tone that prevailed two or three weeks ago. Indications 
were not wanting at that time that the movement might lack 
stability, and we pointed out that the advertising of a particular 
group was responsible for the little revival. The set-back, how- 
ever, has made no great inroad upon prices. Bromptons, City 
Preferences and County Preferences are } lower, and so are South 
London Ordinary. Smaller falls are marked in Charing Cross 
Ordinary and South Metropolitan Preference. Hove shares 
improved to 8}. 

Falls have occurred in British Electric Traction issues, a few 
sales knocking down the prices of the shares and of the Debenture 
stocks. There is not much activity in the market, and this lack of 
elasticity is strongly brought out at periods of general depression. 
Anglo-Argentine Trams weakened in sympathy with a relapse in 
Argentine Railway securities, and Belgrano shares are à down for 
the same reason. Calcutta Trams continue 4 dull market. London 
United Trams are unchanged, in spite of the decline in British 
Electric Traction. 

Metropolitan Railway stock is still in melting mood, being down 
to 60 upon the continued decreases shown by the traffics. What 
would have happened had the company raised its fares—and a 
revolution—can only be imagined by the stockholders. Districts 
are steady amid all the storm of petitions and indignation meetings. 
Some people—travellers on other lines, and those holding District 
stock—ask why a railway company cannot charge what fares it pleasee, 
so long asthe Parliamentary limits are not overstepped. If the present 
agitation succeeds, why should not passengers by other lines also 
bring their fares to Parliament and demand remission? Travellers 


by the Central London, for example; the company's Ordinary stock 


steadily sinks, as though in some apprehension of what the Two- 
penny Tabers might do. City and South London is a point lower 
at 43. 

London Motor Omnibus Preference picked up to 31, the Ordinary 
remaining about 25s. The London General Omnibus Co. has 
evidently some few troubles yet to conquer in regard to its motor 
traction, judging by the tone adopted the other day by one of its 
officials, who was discussing the heinousness of the suggestion that 
omnibus companies should pay rates for the routes they traverse, 
as well as for the ground upon which their premises stand. 
Sunderland District Electric Debentures at 883 are 2 points better. 

In the Telegraph market a fall of 30s. in Great Northerns has 
lowered the price to 37. Anglo "A" is rather easier. Indo- 
Europeans receded to 60. The only rise in this department is one 
of 4 in Eastern Extensions, making them 142. Telephones are 
unaltered. Manufacturing shares have moved bat little, Babcocks 
at 44 are 2s. 6d. down. Callenders, Henley's, and Dick, Kerr show 
no movement. 


The Calcutta Electric Supply Corporation, Ltd.— 
The directors have declared an interim dividend on the paid-up 
share capital of the company at the rate of 64 per cent. per annum 
for the half-year ended June 30th last. The dividend will be pay- 
able on November 15th. Last year the interim declaration was at 
the same rate. The number of unite delivered to consumers during 
the four weeks ended July 27th, 1906, were 574,479, compared with 
416,207 units in the corresponding four weeks of the preceding 
year. The number of units delivered to consumers during the 
five weeks ended August 31st, 1906, were 646,142, compared with 
567,544 units in the corresponding five weeks of the preceding 
year. 


Babcock & Wilcox, Ltd.—An interim dividend at the 
rate of 8 per cent. per annum for the half-year ended June 30th 
has been declared on the ordinary shares. This is at the same rate 
as last year's interim. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


М 1903. | 1904. | 1905. SASER OR 
000 | Amason Telegraph Co.'s shares, Nos. 1 to 95,000 | Nil Nil | s 8%— 9b - 4 je .. ve 
155,600 Do. do. 5 96 Debs., Nos. 1 to 1,860 Red. Nil Nil 5 87 — 92 Ы 
Anglo-American Telegraph... .. .. .. 61s. 8 864 — j 663 
8,148,700 Do. do. do. 6 % Pref. ee e» 6 96 6 jh 114 пз Й 
8,148,700 | Do. do. do. erred MN Эв. il 4% 888—2 | B | —2 
50, Ап lo-Portuguese Tel., 5% Mort. Deb. Stock Red. ee ee ee 101 —103 * ыы ee 
44,000 Telephone Nos. 1 to 44,000 .. .. .. 1% „ | 8% 61— 71 -- 
1,009,856] | Commercial Cable Sting. 600 year 4 % Deb. Bk. Red. 4 ‹ X 4 97 — 99, gag | mMm | -å 
16,000 Cuba Telegraph ee ee ee ee ee oe 10 * 55 5 84 — 9 ee oe 
11001 Do. iah по Етер Ord. ee эө ee * * 0 17 — 18 ° ee oe 
Direct Span eiegrap "1 е ee ee ee * . 9 ee ee oe 
6,000 Do. do. 10 Cum. Pref, ee 10 9 O b 10 hes of M ee е 
000 . Do. do. 4$ Debs. eo ee 43% * 96 —101 е е oe 
60,710 | Direct United States Cable .. 3 .. .. .. 8 9 a 4 15$— 16 153 
65,500 | Direct W. India Cable, 43 % Reg. Deb., 1 to 1.900, R. 449 Y 100 —102 os 
4,000,000 | Eastern Telegraph, Ord. k Re^ „ 1% X 7 144 —147 14 145i 
9,000,000 Do. ‘ vs 849 * 84 90 — 92 91 904 
1,848,772 4% Mort. Deb. Stock Red. 4% ; 4 4 107 —109 is ee 
800, Eastern Extension, Austral China Tele. 1% ; 7 141— 15 143 145 1 
762,400 Do. 4% Deb. Stock ee ee ee 4 % 7G 4 1 1074 ve ss 
800,000 Hast & . Afric. Tel., 4 % Mt. Db., 1 to B,000, red. 1900 4% * 4 99 —101 ER oe 
200,000 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 44 * |a 101 —103 es n 
180,887 | Globe Telegraph and Tru tt 64% % 54 105— 11 11 1043 
180,887 Do. А 6 & Pref. oe we 6 ч 74 6 144— 14 M T 
ne hy Halls and Bor Pans Cable % ist Mort. | pie apes pe WR Md Ner 
. rm М 0 ats 
87,900 Debs ibi Nos. 1 ic 3,800, Red. 4% | 4% | 4% Ho eod AE EA 75 
17,000 | Indo- Telegraph és è% «6 ае 100% 18 % |13 % 69 — 61 60i 60) — 4 
251,127. Marooni's ireless Telegraph oe ee oe ee 1 Ni Nil Nil Nil — 1 oe ee oe 
,680 | Monte Video Telephone Oo., Ltd. Ord. .. . .. 1 8 8 4 we — 1 21/3 oe 
86,492 Do. do. о. 5 % Pret. ee 1 5 5 5 ee à— 1 * — * 
1,968,888 | National Telephone, Pref. Stock us Кя ee | 100 6 6 6 6 169 —111 110 . 
1,966,667 Do. Ў Det: Stock e e. >| 100 44 5 5 5 109 — 111 1103 | 1093 
15,000 Do. do. 6 Cum. lst Pref. ee eo 10 6 6 6 6 11 — 18 ee 
16,000 Do, do. 6 % Cum. 2nd Pref. .. $5 10 6 6 6 6 104 — ri 
2,000000 | Do. do. B} % Deb. Stock Red. | Stock | Bà 83 Ba 84 98 — 100 : 
117 08 | Oriental Tele’ and Elbe 1o HR Бой. с raid 1 | 8 б à 71 11 5 . sis А 
, еп elep. an ео. ӯ w— + А 
50,000 Do. do. do. 6 % Cum. Pref. ee 1 6 6 6 6 ? 1 4 — ly, . of 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 б © 4 yr — 99 1 : 
100,000 | Pacific & European Tel., (% Guar. Debs., 1 to 1,000 | 100 4 4 4 $ 4 4 99 —102 F 
11,889 Reuter’s ee ee ee ee ee ‘ee ee 8 5 5 5 5 71— . ee 
60,000 Telephone Co. of Egypt, 44 96 Deb. Red. ee ee 100 ee ee oe 4$ 101 —104 1 129 е 
8,901 Bubmarine Cables Trust eo ee ee ee Cert, 6 6 6 6 199 —182 1314 129 s: 
70,000 | United River Plate Telephone се is s 5 1 8 B 8 ; 7— d Tk 5% 
40,000 Do. 6 . Pref., Nos. 1 to 40,000 b 5 b 5 6 54— . ee 
170,947 Do. do. б Debe. . ee ee oe Stock b b 6 b 109 —112 oe 
15,6088 West African Tel b, Shares ee ee ee 10 3 4 4 za ic » ° ee 
80,008 | W. Coast of Ame сео шам кы nage ив N N — ie $a Я 
150,000 Do. 4 Debs., 1 to 1,609 guar: by Bras. Sub. el. 100 4 4 4 4 = 1 ee a . 
75,000 Do. , е 6 % Debs. 2nd series, 1906 100 b 6 5 5 lad во — ee oe ee eo 
68,821 | West India and Panama Telegraph .. ‘we es 10 i}. SN . ee 
84,568 Ро. do. 6% Cum. lst t. 8% ee 10 WA 1 Ж" 6 5 % 6, T 
4,009 Do. do. 6 Cum. 9nd Pref. ee ee 10 N Nil m— . eec 
80,0001 | Do. do. 6 Debs., Nos. 1 to 1,800 ee | 100 b 96 5 96 | 5 % 5 % | 99 99 —102 | ° е | oe 
Ificluding arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. | 
17%  ; ADgIO-Argentno 'LTAIUb, 30U,UUD БО 4, .. > 5 EN m 5 D D D Зра Tia | "i— 1% 75 d. rA 
100,000 | Do. Nos. 430,008 to 910,007 and 560,008 to 580,001 .. | 6 Ён үн E 1— 7 Gi— 71 | EC 
960,007 Do. % Cum. Prefs., 1 to 200,007 .. 6 3 6 5 53 64— 6 57 4 £13 
966,000 rmanent, 6 95 Deb. Stock, 1888 | 100 6 6 6 188 —141 138 —141 T sa 
985,100 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock. | 100 e | 8 5 5 108 —105 108 —105 1033 
B00,000 Babcock & Wilcox, 1 to 580,000 ee se Фе 1 ee 17 20 20 42 4 xri 4} { 85 / 81/3 * à 
100,000 Do. о, 6 % Cum. Pref., 1 to 100,000 ee 1 6 6 6 l ly 14— oe ee 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. .. 5 E И 7 7 SA— 4 21— 4 #90. x 
40,000. : Do. do. 1 Cum. Pref... ee eo b Nil Nil 7 7 — 6 6 — 63 ae ee 
90,000 Do. do. "А" 696 Cum. Pref. .. EN b Ni Nil 6 6 6i— 5: 51— 57 vs ы 
20,000 Do. do. 4 Funding Certs. ee ee 5 е» ее 4 | 4 4 —— | 4 — 44 oe ee 
800,000 Do. do. 6 96 1st Mort. Deb. Stock Red. | Stock | 5 96 6 6 5 102 —1€6 104 —108 101 1003 +2 
800,000 | British Columbia E. Def. Ord. Stock .. ee | 100 ra 6 6 6 117 —120 118 —121 1194 T +1 
800,000 Do. 5 V Pref. Ord. Stock 1 oe T 100 wu 6 6 5 110 —113 110 —113 ә ie vs 
115,000 Do. 5 % Cum. Perp. Pref. Stock A ee | 100 o 0| 6 5 5 107 —110 107 —110 E A e 
240,400 Do. lst Mort. Debs., 1 to 6,250 ee ео 40 ee 1084 —1064 104 —1(6 ee ee + 4 
930,000 Do. Vancouver Power Debs., 1 to 2,900 | 100 Ке 101 —104 102 —105 Йй 825 +1 
188,801 | British o Traction УЕ?" ès "P 10 8 6 6 8% <a 6 — бй 5 64545 | — 8 
161,487 Do. do. 62 рош, DU $e өө 10 6 6 6 6 %§ — 9 RS&— 9 9 | — 4 
1,415,432] Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 5 5 b 115 —118 112 —116 11 1134 | —2% 
410,178 Do. do. 2nd Deb. Stock Red. | 100 dx es 4196 4 — 9 924 — - M i 
100,000 | British Insulated and Hels 8 Cables és oe 6 10 8 8 8 64— 6? xd 67 xd | 6 53 - 
100,000 Do. М 6 % . Pref. oo ee b 6 6 6 6 5R— Uh 5 Е bn . . eo 
600,000 Do. do. & % Ist Mort. Deb. Red, 100 4$ 4 109 —105 102 —105 D . ee 
219,000 | British Thomson-Houston 44% lat Mort, Debe. .. | 100 | .. 95 — 97 97 — 100 м к) | $ 
400,000 {B tish Westinghouse 6 % “315,001 «e 475.000 6 e. | 6% | Nil | .. |. H— MH H— į эв | 299 | 
1,016,858 Do. do. 496 Mort. Deb. Stock .. | 100 "T 4% W 4% 71 — 88 TI — 88 T “% $5 
50,000 |TBrowett, Ligaen & Co. Or. =, se pey 1] 1 Nu | Nil 2 Em бы m VE Ne 
60,000 | А до. 6 % Oum. Pref £1 Nil Nil Nil а 14/6 01 14/6 to 1 M oe v 
105,781 | Brush Hilectrical Engineering, Ord., 1 to 105,781 .. 3 Nil Nil Nil 94 H— 1 13— Im РМ | Ке 
150,000 А Non-cum. 6 Le 6 3 6 6 6 6 1 1 15— 16 29:44 ces d^ na 
195,000: Do. $ Perp. Deb. Stock — .. | Stock 96 — 98 fö — 98 К ыы МЕ zen 
195,000 Do. Регр. Ind Deb. Stock | Stock 83 — 84 82 — 84 832 ds P 
100,000 Buenos Ayres & . 00,000 ее es b ee 8 4 8 % Bg — 88 81— 84 65/- ee МЕ, à 
40,000 Do. 46 % Cum. Pref., 1 to 40,0% 5 — |6 6 6 04— 5 bi— a А 
5500 Do “ B*' do. 1 to 27,500 ee ee 6 e 6 6 6 5 — 5 — 6 ee es | oe 
817,700 Do. b Deb. Btock ee eo ee 100 ee 5 5 5 104 —106 105 — 107 oe ee + i 
190,000 Do. 5 % 2nd Deb. Btock аә ee | 100 ss 6 5 b 102 —106 103 —106 5 — } 
106,000 | Calcutta Trams., 1 to 106,000 .. .. .. os b oe 6 8 8 Bi— РД 91— 8i 8% Sc — 
82,610 Do. 106,001 to 187,610 ee ee es 5 ee ee 2 * 8 8 — 84 16— ЕД ee ee = 4 
850,000 Do. % lst Deb. Stock ee ee 100 ee 4 103 — 106 108 —106 | oe ee oe 
85,000 | Callender’s Cable Construction ahares m oe b 15 1 104— 11 104— 11 11 102 e» 
40,000 Do. do. č% Cum. Pref. f.. б b 5 5 5 56 е e 
«491,292 Cape E. 'Trams., 1 to 491,929 ee oe ee es 1 es 15 10 5 § 4— oe А 
450,000 Castner-Kellner Alkali, 1 to 450,000 ee ee ee 1 ee 4 4 6 a 143, 1 12— 1. 21/9 21/3 е 
290,311 Do. до. 44 % lst Mort, Deb. Stock | 100 "E" 4 m —102 91 —102 ki i 
1,989,698 | Central London Railway, Ord. Stock oo oe | Воск | 4 4 4 4 84 — BE 83 — 85 844 824 —1 
530,816 Doo. do. 4% Pref. Stock „Stock | 4 4 4 & 97 — 99 97 — 99 
680,816 Do. do. Def. do. өө ее Btock 4 4 4 4 13 — 16 78 == 76 73) 1 ° 
1,480,000 | Ойу and South London Railway eo ee ec | Stock ^i ц 43 — 46 49 — 4 134 424 —1 
85,000 compton & Со., 8 15 to 85,000 d iot 8 5 · 24% li 1] 18— i 86/8 < 
100,000 |{ gay ы #160, and 901 to 11,000 of 450 Hed. Pis | 6%] 5% | 6% | 5% | %®—% в ed 


- ———  —— ——— — — ——ẽẽẽ 


А period of nine months, + Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all snares are wally paid. § Interim dividends. 
| р And bonis of 10s. { Fro 


(Comtinued om mext PAAS.) 
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SHARE LIST OF ELECTRICAL OOMPANIES.—(Oentinwued ) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL (OMPANIES.—(continues). 


Present МАМЕ, ook Dividends for the Queue Closing ne on Him 
ime; Share. last four years. Sept. 18th. Bept. 25th. Sept. 25th, 1906. Fan— 
t 1909. | 1908. | 1904. | 1905. Highest Lowest. 
960,000 | Dick, Kerr & Oo., 1 to 960,000 es 1 аф si 10 N vs $ e 
805,000 Do. do. 6 Oum: Pref., 1 to 806,000 oe 1 ee 6 6 6 T 7 P 
994,150 Do. do. 43 b. Stock ee se 100 ee 4 4 ee oe 
60,000 | Dublin United Trams. 64805) 1 to 60,000 a 10 ae 6 6 a T 
50,987 Do. 6% Pref. between 1 and 60,000 10 6 6 6 T m 
99,961 Edison & Swan Utd., "А" shre., „48 pa. Lto 00,961 6 Nil af $ ee 83/9 80J. oe 
17,180 Do. “ “А " pad. cz 01—013,189 vi b Nil Nil Ф| .. 4816 | .. 
844,028; Do. b. Stock Red. 100 4 40 а 4 4 oe ee өө 
100,000] Do. Б Ad eg Stock Prov. Certs, ‘all pa. 100 5 т. b b d ee ee ee 
112,100 | Hüectric ction 1 $0 119,100 .. 2 6 4 $ i Nil o MA s 
81,890 Do. do. 3 Cum. Pret., 1 to 81,800 2 7 7 Ab 7 у 4 7 % 40/- ee oe 
200,000 Do. do. 4 „ Ist Mort. Deb. Bk. Stock 4 4 * 4 * 4 % oe ee LE 
96,000 | General Hilectric Co. (1900), 6 % Cum. Pref. de 10 b 6 & 5 & 6% Ks M vs 
200,000 do. 4 Mort. Deb. Stock 4 4 « 4 & 4 - T s 
78,000 | Gt. N. & City Rail Pref, Ord. TA 4 9 1 to 78,000 10 ši 8 ч 4€ 4 s s% sis 
96,000 | Greenwood & Batley ? 95 Cum. Pref. vel ciel 10 85 71% 7° 1 M " 
300000 | Henley" (W 700, Tele Or Works, Ord. mee б * |64 lise | ts p: M Ае. 
* ey's 0 % ета orks, eo ee * Ж oe oe ee 
900,000 Do. do. Pret. 23 b 4o 4. s E 
150,000 Do. do. ort. Deb. Stock x 108) А ө 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 10% 6 «€ 1 os Р es 
87,000 Liverpool Overhead Railway, Ord. ..  .. Фа 10 1$ 19% 13% N oe T P 
` 10,000 + Do, do. Pref. 210 peid ee 10 b 5 ы n b У ‘ 6 eo ee * 
600,070 London United Trams (1901) 1 to 50,007 45 10 ae 8 Ф 6 ч 8 ae 3s s 
899,990 Do. do. 860,008 to 100,000 (26 paid). 10 — | 8% | 6 8% | ө : : 
195,000 Do 48 6 Cum. Pref., to 196 000 ee 10 se 6 м O 5 6 -x oe 
1,881,000 4% 1st Mort. Deb. took ..| 100 s 14 | 4 4 99$ : i 
814,016 е Electric Trams, Defd. .. is vs 1 Nil N N 8 . . 
500, 5 % Cum. Pref. E s 1 5% | 5% 5 5 i e 
850,000 44 % Deb. Stock Red. e ee 100 ee СЕЈ 44 44 oe 
150,000 Peebles (B.) & Co. 6 96 Cum. Pref., 90,001 to 50,000 6 T sä 6 6 - 8 ae 
| Potteries E. Tro., 90,001 to 40,000 & 60,001 to 54,500 | 10 . | 6 b 4 * x 
24,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44.500 | 10 . |5 b b e x : 
945,000 | Do. 44% Deb. Btook .. .. .. .. ..| 10 e | 4 43 4 1008 ii s 
Tele Construction and Maintenance . 19 90 90 15 15 € 
150,000! i 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4 : 
8,599,200 Underpd E. R., Lon., 595 Profit Shar. S. Мы. AE xi 5 6 892 vis es 
640,000 | Waterloo & City Railway, Ord. Stock ы м 100 8} 5k » ae ae К 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 8 il il . P 
66,666 Do. 69 C. P., 80,001 to 80,000 & 195,001 to 141,666 5 Vs 8 Nil Nil "m E <a 
246,806 Do. 4% Ist Mort. Deb. Stock ..  .. «| 100 as 4 4% | 4% 


14,000 | Bromley (Kent) EL. & P., 1 to 14,000 6 X 4 99 bà— bÌ ч je . e 
н o. % 1st. deb. stock 100 * 43% 101 —104 101 —104 is 
90,971 | Brompton 4 Lens. Elec. Li. Sdp., бей. 1 bo 90,000 b ч X 10 X 1 9 i- а ae —i 
10,628 do. Cum. Pref. b ; d ? «€ 1 8 7 8 ks 
B00,000 | Central Eleciric Bu ly : Guar. Deb. Stock .. | 100 i * 4% 101 —104 101 —104 .. 
80,000 | Charing Cross and ectricity Supply pre 6 а. У 5 9 44— 5 4- 4 96/3 91/8 — i 
40,000 Do — "i i % Cum. PL 6 2 8 d4 1— 4 (d 92/6 
е пае . 9 7b “Ж Ж — — oe 
420,000 do. 4 . | 10 | 4% М 4% | 101 —104 101 —104 " 
44,490 Chelsea e Bappy дер. sli b * * 6 $, tj— 54 xd bü—  bixd 57 oe e 
115,0004 Do. % Deb. Stock Red. Stock * * 44% 106 —1C 106 —108 ХА К bs 
70,506 | City of London Mes. Ligh Он» 001—110,506 10 % * 6 * 10 — 11 10 — 11 10:4 10 
40,000 Do. 6 9% Cum. Pref., 1 to 10 X X 6 $, 112— 123 l14— 194 — 1 
400,000 Do. 5% Db. 55 E Вор, (iss. at 115) all pd. - 4 * 5 9% —196 —1% 1934 ee 
800,000 Do. 44 96 Ind Db. Stk., Prov. Orts., all pd. 100 * ү! 449% 101 —104 100 —103 —1 
40,000 County of Durham Electrica | Power, Ord. . vs 3 OF X 4 % 314— 45— af tots i : 
КОО | County of Lonän. Ilectrlo Li C Loy oo | 10 G М 54 = — 9 p x E 
i ün 0 Oy Y 9 — —- 5 
80,600 Bo. do. Prat b. 40,001 60,000 10 Y Y 6% | ui i% 11 12 .. ү E 
600,000: Do. do. b. Stock ae * AE dé 107 —110 107 —110 1094 ae EN 
400,000 Do. do. рев Deb. Stock .. | Btock * га * 101 —104 101 —104 103 ae m 
80,000 | Edmundson's Electric l Ord. Shares 6 * % 4% — 51 a a oe ee ae 
,000 Do. . Cum. Pref.. " a? X 6 & 4í— Же d i 
820,000 Do. do. 4 % 1st Mort Deb. Stk | 100 9% X she A 100 —108 100 —108 wie T ; 
10,000 | Folkestone, 1 $010,000 .. 3 5 X, X, a 5i— " : : vi 
10,000 Do. 5 96 Cum. Pref., 1 to 10,000 ce $4 6 m 5 % 5 — 5 — . oe se | 
15,000 Do.- r Ist, Deb. Stock КК sx ..| 100 T 44% 99 —102 99 —102 à " vi | 
18,000 Hove, to 18, ee ee ee oe [32 oe 6 ee 9 ^ 7 e 8 — ef Ы ее + 4 
10,000 Го. ew (46 10s. paid) ee oe eo ee £8 ee 9 A^ aot 64— е ee 6 
87,800 е 4% Deb. ee eo eo "T ee 100 ee 4 4 5 2 99 — 101 99 —101 ee ee ee 
7,900 | Do. 4$ % Deb. Stock „ 1| 100 xe 43% 99 —101 99 —101 i ЗЯ is 
91,000 | Kensington and Knightebridge Electric Ord. 5 | 10 1 10 % Y— 107 92— 107 . T . 
90,000 Do. do. 4 9% Deben. Stk. | Stock | 4 4 4% 99 —102 99 —102 i M v 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Ni Ni 4% 14— 33 li-— E Vs "T es 
60,000 Do do. 6 % Pref. b 6 6 6 % b — bì 5 — ўж m A 
874,896 do. 4 . let! Mort. Deb. Stk. Red. | Stock | 4 4 4% 96 — 99 | 96 — 99 - - . 
200 Metropolitan Electric Supply, 1 to 100,000 8 6 7 8 10 ? 8 — RH 8 — RÀ 855 8), ; 
76,191 Cum. Pref. 1—71,106, 48 fd. 5 | 4 4 4 hi— б &-— t3 „ ee 
230,000} Do. 1st ist More, Deben. Stock és 4 76 109 —118 109 —113 è . 
950,000 Do. Mort. Deben. Stock Redem. | Stock % 95 — 97 95 — 97 .. EN 
15,000 | Newcastle-on-Tyne, 1 to 15,000 ki 5 ae 8 8 % 1 В 1 ae ae è 
16,000 Do. Б V Pref., 1 о 75,000 ` ex 5 T 5 K 6$ a zi ie 
10,852 | Notting Hill Eleotrio Lighting ae 10 6 $ 0 74% 1 144 18$— 14 " ee Vs 
64,000 do. 4 P Mori. Deb... e. | 100 4 4 4% 97 — 99 97 — 99 А - . 
18,500 | Oxford, 1 to 96 and 407 to 810 i cë M 5 es 64 1% 64— 63 ха 6j— 63 62; ws "А 
60,000 Do. 4% Deb. Stock ee 100 ее 4 4 y ^ 08 —100 98 —100 ee oe 
40,000 | St. James’ and Pall Mall 'Eleotrio Light, Ord. .. 5 1 144 194% 10 — 11 10 — 11 103 
20,000 Do. do. 7 Pref. 90,081 to 40,080 6 1 7 1% 7— 8 7— 8 . ee 
160,000: Do. do. 8j % Deb. BEER ef | 100 i 8} Be | 96 — 07 95 — 97 ө °° L 
12,000 | Smithfield Marketi Electrio “apply, Ord 5 4 4% 2— 2) 2— ia i» ee 
65,000 | South London Hlectricity Supply, Or ort 5 1 8 4% з — 8} 23— 57/9 T — i 
108,700 | South Met. Elec. Lt. & Power ө 1 23% jà— { z 
85,868 | (Late Blackheath and Greenwich 4 1 9% Pret... 1 Nil 7 1% 1 I 1 : + N 
148,292 Dist. E. L. Co.) 43 96 1st Deb. Btk. | 100 4$ 43 44% 108 —106 108 —106 T 
50,000 | Urban Electrio Supply, С Ord. ea is b b b 5 % d- 4 4 75 / $ á 
80,000 Do. 5 % Cum. Pref, 6 6 6 5 ч — 6 5 2з 
00,000 Do. do. а ои Mort Db. Bix. Red | 100 82 уе “4% 99 —102 99 —102 
110,000 | Westminster Electric Supply, Ord. .. si T Б 19 1605 18 & a 163 — И p 875 
93,161 Cum б 5 b 5 & 54— 65 <a 5 Р 


Do do, "ор , Pref, 0 м | i 
(Originally 5 %—Red. to 43 9% from 81st Deo., 1906. | 


Shares not officially quoted :—Mackay Companies, ord., 75—7%. Pref. 74—76. 
t Unless otherwise stated all shares are е fully paid. $ Interim dividends. 
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(Bank rate of discount 4 per cent, September 18th. 1906). 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST, 1906. 


Or the whole the returns of electrical trade for August, given below, 
are a satisfactory record of improving business, especially in 
comparison with the returns of a year ago. 

Although the export total of the month, at £124,031, is 
below the July total, and, in fact, somewhat below the monthly 
average obtaining during 1906, yet that average is £13,000 above 


the corresponding figure for 1905. Furthermore, the re-exports, 
which stand at £12,733, are more than double those of August, 
1905, and have only been exceeded once during the past 18 months. 

The electrical imports, which totalled £163,055, or £19,000 above 


Registered Exports of British and Irish 


——— 


those of July, have only on one occasion (February, 1906) been 
exceeded in value during the past 18 months. The improved 
monthly average obtaining during 1906 is, in this case, even more 
marked; it being some 425, 000 above the correspond ing figure 
for 1905. 

The individual totals of the exports are, of course, generally 
lower than in July, and do not call for special comment; the 
Argentine may, however, be noted as our most prominent customer. 

The import items are generally improved, the cable imports 
especially so; telegraphic and telephonic imports are, however, 
somewhat less in value than last month. 


Electrical Goods from the United Kingdom. 


! 


| 


| i 2 | 1 R . | veg | ‘Some: EE 
| А 228 8 & LE. - ek У 32252 ® OMNE б 
„ 3s | S22) „ ЕЕ i853 3.6 pi 
Country receiving exports and importing. 125 ЕЗ о 59 2 275 $3 | m S 1 25.2 0 ESE FE 
Еа |i „„ | 2 59) р: 
ш LU. ga) в ДД „ 
1 | І 
| RE £ ' æ | £ n £ C E: £ e £ 
Russia, Sweden, Norway and Denmark ... T | 417 815 296 34 10 67 7 | - 7 2 $us 
Germany and German West Africa . 496 | 61 150 | 18 ' 13 | 614 lj ee л 98... 
Netherlands.. 54 310 215 57 .. 45 19 = "E 
Dutch Borneo, Java and Ind. Possessions | 1l... 45, 74 F " NE M 
Belgium sss ЧЕ 217 32 d 3 3 16 286 ee 390 28 
France and French Indo-China ... 53 5 683. .. 9, 221 94 ze P. e 
Portugal, Azores, Portuguese Indies & Portuguose | | | | | | 
Africa ... Ра 929| 63| 279 11 27 56) .. | е 21 3s 
Spain and Canary Isles ... 3138 76 72 1,155 774 xd dex o te — 
Italy and 1 58 ; 5 | 75 123 490 * use ы =f г 
Greece and Turkey... · ese o 0 | 28| 48] 34 10 620 „ е а MEE 
Egypt and Tunis... .. 0. «| 3568 219 320, 10 107 246 10 30 = 
China and Siam и S ы; . 1,690 557 610 103 61 90 11 . 27 83 xs 
Japan n 380 7,701 71 35 1166 4,519 1,620 18 » 593 — .. 
U.S.A. and Philippines 405 164| .. 347 70! 100! 10 е „„ 
Mexico, Peru and кА | 53 2,155 223 65 JO' .. 15 | л 83 3,600 X .. 
Chili. 406 242 328 992232 эп seo | 90... 5. 
Brazil | 360 88 256 | 19 1 528 - 3 31 TE T 
Argentine. ... .. 4,689 9,0911 883 316 50 10, 315 1,124 5 755 40 an 
Channel Isles, Gibraltar and Malta. . 233 241 564 102 20 5 — Р 55 ... x 
British West Africa X „ 104 307 43) — 149 с) 1 4 39 
Cape of Good Hope 2,414 | 165 568 2867 34 2, 134 180 3 22 m 
Natal.. . 1,289 1,287 318 248 106 1,617 18 uon 13 Ps 
Zansibar, Brit. East Айша, and М Mauritius gc 1 ae oe 70 35 i "DE M do 
India.. -— . . 93,959 | 1,013 659 600 425 6,533 239 21 54 95777 an 
Burmah nk. . 22 1,960 558 31 iis "Bo $ m P с 
Ceylon i 430 115 es 39... к И RM q^ ES M 
Straits Settlements, Fed. Malay 8 States & Labuan 171 | 126 351 67 43 129 n OR 107 219 m 
Hong Kong ... 85 | 96 | 36 160 ; 22 T€ 1,376 $us 64 - n sis 
West Australia | .. 368 96 37 235 279 867 17 ы buc gi s 
South Australia : i P 1185; 75] 126. 15, „ n ! 8097 usu ase) eB в 
Victoria Ss к 225 497 223 290 24 349 S 57 we ИО дв 
New South Wales ‚| 1,866 | 467 | 755 424 51 1312 11 9: 237, 1! .. 
Queensland .. s жы у IS 27 — |: ы 48 4 к i s 
New Zealand zd r 8055 ТЯ 218 658 430. 224 » 4,300 33 6 158 | 71 zs 
Canada and Newfoundland tet 200 145 64 30 230 | 1,610 dU. de nes - 
British West Indies and British Guiana x. | dl des nt 22 22 15 ie 
Total, £ 23,673 8,842 | 4,146 4,003 39,58 6,7900 126 2,154 5,917 
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Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


rer 


£ £ £ £ £ 

Russia, Norway, Sweden and Denmark... vis 51 333 25 a 1,159 478 | 7 | 12,634 
Holland bis sa га; ; xs 870 | 2,733 1, 308 | 2,846 347 | 2,114 400 , 4,663 | 1,089 
Germany ©. 1 ,992 |14, 450 1,620 428 87 |13,509 | 4,006 451 | 1,877 
Belgium 826 2,453 1, 174 3,069 83 | 9,944 374 1.864 |16,404 
France . 3,252 | 5,400 1 539 493 | 1,463 | 2,384 446 | 1,890 | 1,947 
United States | 2,005 4,238 | 631 50 56 | 29,165 131 323 631 

5,835 | 9,198 34,582 


Total, £ 


Additional Imports : 


Registered Re-Exports of аи and Colonial Electrical Goods from the United 9 


Ф 


Various countries, mainly as above E 40378 Er . 100 | 


TOTAL EXPORTS: 
£124,031 


8,697 | 29,605 | 6,272 6,911 | 2036 |58,275 
| 


Italy, electrical cable, £354 ; 


TorAL Ке-Ехровтз: 
£12,733 


| 


= South Wales, electrical шасыпеу, £10. 


| £ 
| 2416 | 


ү: 
310 4,557 
| i | | 


ToTAL ЇМРОВТВ: 
£163,055 


„ at ib E 


310 | 3 230 


Nots.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 
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ELECTRICITY IN SCOTTISH COLLIERIES. 


[COMMUNICATED.] 


DunrNG the past two years the developments in the 
collieries of Scotland, especially in the adoption of electrical 
machinery, have been very great. This is very clearly shown 
in the Government report and list of mines in the eastern 
district, wherein Mr. McLaren has noted those pits where elec- 
tricity is in use and those in which coal-cutters are employed. 

Next year it will be seen that there has been an even 
greater increase in the number of managers who have brought 
their pits up-to-date, as, not only is a large amount of 
work at present in hand, but many inquiries are being dealt 
with by the contractors in the country. 

The United Collieries, owners of something like 70 pits, 
under the energetic chairmanship of Mr. Mungall, seem 
determined to retrieve their financial position by judicious 
expenditure on coal-cutters at several of their collieries. By 
this means they are opening out seams which could not 
otherwise be worked at a profit, and they are also boring in 
one or two new fields. | 

Messrs. Wm. Baird & Co., who now own about 50 pits, and 
have hitherto been somewhat backward in adopting electricity, 
are gradzally bringing their collieries into line in a similar 
manner. They have recently been testing in the Kilwinning 
district, so far with satisfactory results, a disk-type, two- 
motor coal-cutter, of a make which has given considerable 
trouble at the Cadzow Coal Co.'s pit near Hamilton. So 
annoyed, in fact, were the latter people with the delays 
which occurred that they abandoned their intention of 
installing electric haulage, and are at present erecting steam 
plant for this purpose. Messrs. Wm. Baird & Co. have 
lighted the new pit near Glenboig, and will shortly be putting 
in electric machinery and possibly coal-cutters there. An 
electric haulage scheme in one of their pits near Muirkirk 
is also expected to mature in a few months. 

Messrs. Jas. Nimmo & Co. have always been amongst the 
most progressive of coal-masters, and claim that they have 
more cutters at work than all other colliery owners in Scotland 
together. Their new pit at Lenzie is likely to be as well 
equipped as any of its size ; the electric generators will 
eventually total 1,500 or 1,600 H. p., and will drive haulage, 
pumping, face-conveyors, and coal-cutters below ground, 
and the whole of the surface plant and coke-ovens above, 
with the exception of the winding and the ventilating fan. 
Quotations are now being considered for the first of the thrce- 
phase generating sets with the power-house equipment. 

The Tarbrax electric winding plant is the first plant 
of its kind in Scotland. From an engineering point of 
view it appears to be eminently successful, and the 
financial results are anxiously awaited. Similarly, the 
three-phase coal-cutters at work in the Bowhill Co.’s pit in 
Fife have acted splendidly for some months but, in view of 
many previous failures to produce a reliable machine of this 
type, it is desirable to wait for the reports of a more lengthy 
trial. | 

Another firm at present considering offers for electric 
plant is that of Messrs. R. & J. Durie, at Tranent. 
In this case the modest size of 100 Kw. is contemplated 
for driving two cutters, and to provide for future 
developments. 16 is interesting to note that this pit 
(Elphinstone) still possesses parts of the first electric 
coal-cutter ever used in Scotland. A neighbouring pit 
belonging to the Ormiston Coal Co. has only recently 
discarded its lighting plant which was installed about 
20 years ago. j 

A very interesting experiment is at present being tried at 
one of the Carron Co.’s pits near Falkirk. This company is 
only just considering the purchase of its first cutter, 
although its ironworks have for some time been electrically 
equipped. In order to decide on the best machine to adopt, 
five firms have been asked to send their machines on hire 
for periods varying from 10 days to a month. These include 
one of the bar type, two English and one Scottish disk-type 
machines, and a chain machine of American design. A 
strong prejudice exists in Scotland against the last mentioned 
for holing in hard material, owing to several types having 
been put on the market which were far too weak for the 
work reqnired of them. The disk machines have, perhaps, 


hitherto given most satisfaction in the neighbourbood, but 
all ugers look with interested eyes to the resulte which should 
be known in October. 

Fife, which, with Lincolnshire, possesses tbe proud dis- 
tinction of using more electrically driven than air-compressor 
coal-cutters, has developed, and is still doing so, enormously. 
Five or six of the principal companies are busy boring or 
sinking now. Two-thirds of the pits have electric plant 
already at work. The most recent additions to the list in 
the way of large plants are the Donnibristle Coal Co. and the 
Earl of Rosslyn's collieries, the latter having adopted three- 
phase machinery. In the autumn a motor-haulage gear in 
connection with the new plant, for hauling the tubs over 
about a mile of roadway to the pit bottom, will be installed. 
Pumping will be required at the Donnibristle pite in the 
near future, and at a later date haulage. "The Coltness Iron 
Co. have been sufficiently satisfied with the resulte of their 
boring operations at Blairhill to commence sinking what 
will eventually be the deepest shaft in Scotland. Thos. 
Spowat & Sons are laying out sidings for a new colliery close 
to the Arthur pit of their Elgin and Wellwood field. It has 
been under consideration whether to install electricity for the 
winding in this case, either from the Fife supply station or 
from a private plant, but, up to the present, no decision has 
been arrived at. Other machinery will-eventually be required, 
but, naturally, there will be many months of hard work ere 
the company is ready to consider this in detail. . 

If the Blairhill pit is the westernmost of the Fife 
collieries, enterprise is not lacking in the east, for near 
Pittenweem, miles beyond the last of the Fife Coal Co.'s 
pite, Mr. Penman is again boring at Falside. It is about 
two years since the last effort was abandoned, but better 
results are hoped for from the present attempt. 

South of the Forth, the Grangemouth Coal Co. have, 
within the last three or four months, purchased their first 
electric coal-cutter. One of the bar type was selected 
(largely perhaps on account of first cost) and, if the results 
prove as satisfactory as were hoped for, further machines 
will be installed before the end of the year. Their 
neighbours, the Carriden Coal Co. at Boness, are suffering 
from what can only be described as “ hard luck." Boring 
for a second shaft on the sea shore was commenced last year 
in the anticipation of reaching coal in the spring at about 
80 fathoms. At somewhat more than double this depth 


_ the bore was abandoned, and a second one tried rather 


further back. This has now passed 280 fathoms without 
touching a suitable seam. Whether there will ever be need 
of the generating plant and motors which should have been 
required long ago it is hard to say. Two miles to the west 
the Kinneil Coal Co., after а life of over 30 years, are con- 
sidering the question of converting some portions of their 
machinery from steam to electric driving. Whether 
business will result at present is somewhat doubtful, but the 
surface lighting will almost certainly be undertaken before 
the coming winter. 

The Clyde Valley Electrical Power Co., who are still very 
short of customers to repay them for their enormous outlay 
on machinery and cables, have obtained a most satisfactory 
consumer in Mr. J. Watson’s Earnock Colliery. A couple of 


' two-phase coal-cutters were ordered a few months ago, and 


nearly a dozen will be needed as the seam is opened out more. 
Motors for other purposes will also be connected and the 
adjacent pits of the same company will doubtless follow 
suit. As one of the Supply Co.’s directors is chairman of 
the collieries, there was naturally a strong inducement to 
show what economy could be effected by eliminating a 
separate generating station. А near neighbour, Messrs. 
Merry & Cunninghame, at Auchenrgith, will very probably 
follow Earnock’s lead if results are good. ‘The same com- 
pany are almost ready also to receive offers for plant, and 
later for cutters, haulage and pumping at the North Mother- 
well Collieries. It is scarcely probable that in this case a 
supply will be taken from the public mains, but, until con- 
tracts are actually placed, it is unsafe to make assertions. 

In the Hamilton district, juet across the Clyde, the elec- 
trically-worked pits almost monopolise the field. The Bent 
Colliery installed motors for haulage only in the spring ; the 
Cadzow Co. have already been mentioned, and so has John 
Watson, Ltd.; others, connected usually with one or other 


of Ње Barr families, form a line on the south of the river; 
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the Ross Colliery put in a plant quite recently, and have 
already one or two cutters at work from it. Their neigh- 
bours at the Bog pit started the new plant almost at the 
same time, and the Allanton pit has for long been in the 
forefront as regards coal-cutting. Although at the beginning 
of the year six or seven machines were at work in this pit, 
two chain machines of a new type and local make have been 
added since. These are for special work, cutting in a band 
of dirt some height from the floor, and they have been designed 
specially light in consequence. In addition a chain heading 
machine was purchased and the surface plant is being con- 
verted to electric driving. Further developments in the 
way of haulage are contemplated in the early autumn. 

After passing Dalserf, another  electrically-equipped 
colliery, the very stronghold of the air-compressing district 
is reached, upheld strenuously by Mr. J. Gemmels and the 
Darngavil Coal Co. at Swinehill. That the plant at the 
latter is superb is undeniable, but, as the same company 
have recently adopted electrical machinery at their pits in 
the Airdrie district, one is free to conclude that the results 
are short of perfection. Practically the only air-compress- 
ing plants now going in are one for the Fife Coal Co. under 
special conditions, and a large scheme at Dailly, where the 
Bargany Coal Co. have a pit which rains down a deluge of 
water in almo:t every part. Even in the case of the Glen- 
garnock Iron and Stee] Co.’s new shafts at Ardeer, where 
air-compression was necessary whilst sinking through the 


sand on the seashore, the permanent plant is to be entirely : 


electrical, and some of this has already been purchased. 

No matter where we turn throughout the Scottish coal 
fields, it is evident that for at any rate the next two years, a 
large amount of electrical machinery will have to be 
installed both for use for plants which are at present going 
in, and for developing the new pits which are being sunk. 
Many mine managers also in the older parts of the coal- 
fields are now face to face with the alternatives of having to 
close their collieries owing to the richest seams having been 
worked out, or installing mechanical cutters and other up-to- 
date appliances in order to work the thinner seams at a 
profit. 


REVIEWS. 


Electric Wiring Diagrams and Switchboards. By NEWTON 
Harrison. London: Crosby Lockwood & Son. Price 
эз. net. 


The author is instructor of Electrical Engineering in the 
Newark Technical School, U.S.A., and the book is intended 
for the guidance of wiremen, contractors, architects and 
others interested in the application of electricity to illumina- 
tion and motive power. | 

The purpose is to give clear ideas of the underlying 
principles of rational wiring, and the apparatus most com- 
monly met with on ordinary installations. "The difficulty of 
referring to technicalities before explaining them is success- 
fully evaded, although sometimes at the expense of the 
natural sequence of subjects. Almost every point is illus- 
trated by examples, tables and diagrams. 

After explaining the importance of wiring in electrical 
eugiheering, the author introduces the fundamental units, 
and gives memory rules, which clearly set forth their connec- 
tion and combination. 

The importance of drop of potential is emphasised. 
Methods are given of calculating this drop for simple and 
complex circuits, finding the circular mils of a cable, and 
arriving at its proper B. and S. gauge size, without a table. 
Numerous diagrams are provided, showing branching and 
networks, arranged for keeping the pressure approximately 
equal, and for various percentages of fall. 

Several of these are somewhat clumsy, and while saving 
copper would, perhaps, make the finding of a fault a matter 
of much lost time. 

The possible economies in laying out an installation due 
to proper proportioning of the three factors—fall of pressure, 
labour and material—are discussed. 

One learns that the architects in America realise the 
benefit of providing runs, ducts, pockets and other facilities 


for wiring when planning new buildings. Incidentally, the 
author. mentions the unique growth of the fan load in cities 
in summer. Оп some days in New York this demand is 
enormous. 

The rules of the Board of Fire Underwriters and the 
conscience of the contractor are the extreme limiting con- 
ditions under which most installations in the States are 
carried out. Extracts from these rules are given; they 
include the provision that the volatilisation of all or any 
part of a wire in a steel conduit, by means of a short 
circuit, must not injure the conduit ; and also, that if water 
i8 boiled inside the conduit the insulation must not dissolve 
but remain in its original condition. 

The most general system in use in America is an iron or 
steel conduit one. Flexible steel and brass conduits are 
much used, however, as are also asphaltic paper conduits 
and one made of woven flexible insulating material. In 
damp situations the author prefers the use of rubber-covered 
wires clipped to insulators rather than conduit. 

The good principle is advocated of treating whatever tube 
may be employed as if it were the actual conductor. This 


is certainly a healthy idea to be in the wireman's mind. In 


dealing with this subject, there is an uncorrected error in the 
middle paragraph on page 145, where “ insulation" should 
be read in place of ** installation." 

Mr. Harrison has so much ground to cover that he does 
not deal with the purely mechanical details of wiring, such 
as jointing, methods of fitting and looping, but he gives the 
recipe of a soldering fluid which is largely made from hydro- 
chloric acid. Even though the joints were afterwards 
cleaned, as he recommends, surely such a solution should be 
avoided. 

Only a few simple methods of testing are described. A. 
large part of the book is devoted to front and back diagrams 
of switchboards, showing connections and accessories for 
various lighting and power arrangements used with shunt 
and compound-wound dynamos and motors. 

Methods of equalising the pressure with varying loads are 
riven, and this leads on to the consideration of the principles 
of shunt and compound-generators and the use of rotary con- 
verters. 

The last chapters are devoted to alternating currents, and 
the author succeeds in giving the non-mathematical reader a 
good and clear, if somewhat rudimentary, working conception 
of the phenomena met with. The explanations are simply 
and logically arranged. Arithmetical methods of obtaining 
the proper sizes of alternating-current mains are given. 

One gathers that, in the States, electric wiring in its early 
days was of a highly imperfect and temporary nature, but 
that now, under stricter rules, it is greatly improving. 
In this country the material and workmanship of many 
of the earliest installations were excellent, while the stress 
of competition has now made inferior work common. 

The book has 272 pages and a searching index, and could 
be read with advantage by most wiremen. It is not written 
for the thoroughly trained engineer, though even he might 
find many useful points to remember. 

While it covers somewhat hackneyed ground, it covers it 
sensibly, and avoids the incoherence and inaccuracy of the 
majority of elementary books of its class. 


Corso di Elettrolecnica. By Prof. Остро Grassi. (Vol. 2, 
1906.) Rome and Turin: Roux & Viarengo. Price 
16 lire. | 


The volume is divided into eight parts, dealing with: 
distinct branches of study, and for convenience again split 
up into 20 chapters. Continuous and Alternating Motors, 
Transformers, Distributing and Transmission Systems, 
Sundry Applications, indicate the leading features of the 
work, which are accompanied by over 200 illustrations. An 
abundance of information is provided for students, and a 
considerable amount of valuable matters of reference for 
practical engineers. Each subject attacked is gone into in 
detail with frequent application, to demonstrate or prove 
results, of mathematical formule and graphic methods; many 
of the latter particularly those concerning the calculation of 
polyphase conductors—appear to be set out on lines of a 
distinctly novel character, and whilst demanding the carefal 
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attention of the reader to grasp the bearing and relation of 
the values that are given linear and angular dimensions, a 
significant result is obtained with a picture impressed on the 
mind that will not be readily erased. The author clearly 
indicates, in a concise summing up of the separate subjects, 
his own views as to advantages or disadvantages of the 
systems and apparatus dealt with, where this is possible, but, 
in other cases where he finds that practice has not yet 
enabled him to make a definite choice between alternate 
methods which are still undergoing practical trial, he quotes 
examples of actual application, from the extended operation 
of which the reader will in due course learn the comparative 
efficiency or excellence. 

The chapters written on “ The Excitation and Regulation 
of Synchronous and Asynchronous Alternators ” contain infor- 
mation over which the author has evidently exercised the 
utmost care to describe clearly, and illustrate fully with 
diagrammatic connections. The opinion is expressed that for 
heavy alternating work the highest voltage at which it is 
practicable to generate energy is 10,000 to 12,000, and that 
beyond these figures it becomes cheaper to install step-up trans- 
formers, whilst for small machines up to about 100 Kw. it 
would be uneconomical to generate at a higher figure than 
about 3,000 volts; for any direct current system of trans- 
mission with a current up to 50 amperes, the limiting 
voltage is about 4,000 per generator. Details are given of 
the high tension direct current system now being erected at 
Montiers and Lione, a distance of 180 kilometres (112 
miles) ; the station will contain 16 series machines, built 
for 3,560 volts and 73 amperes. The description given of 
switchboard apparatus does not compare favourably with the 
rest of the contents of the book, nor are the illustrations of 
this section so interesting. 

Prof. Grassi can claim that he is one of the first to cover 
in his book a detailed account of the recent improvements 
which have made the mercury vapour lamps of some 
practical utility : Scott's system of transforming three-phase 
energy to two-phase, and 77ce versa, is also given attention, 
with an easily-comprehended graphic demonstration. For 
transmission lines over long distances the following formula 
is deduced for the weight (K) in kilogrammes of copper 
necessary to transmit a given number of kilowatts (w) а 
distance in kilometres (L) at voltage (v) and with a per- 
centage loss (Y)— 

р 150,000 x L? w 
Y ү? сов? o ` 
This gives the result for single-phase working ; with three- 
phase conductors there will be an economy of 25 per cent. 


Entwurf von Schaltungen und Schaltapparaten (Schaltungs- 
theorie). Vol. I. By ROBERT EDLER. Hanover: Dr. 
Max Jánecke. Price 6 mark. 


The scheming out of switchboards and switchgears to 
fulfil given conditions has always been carried out by a 
trial and error process, and often, when a solution has been 
reached at the expense of a good deal of time, it is 
difficult to decide whether it is the best possible solution. 


Prof. Edler in this little book suggests a somewhat more 


logical method of attaining the result, and, when once his 
simple rules are grasped, the method should prove a useful 
and time-saving one, especially in the case of the more com- 
plicated switchgears. 

From the nature of the subject, treatment by mathe- 
matical formul: is out of the question, and thought at every 
step is still almost as necessary with the new as with the trial 
and error method, although the result is more directly 
reached, and is more reliable when reached. In. employing 
the new process it is first, necessary to have a clear idea as 
to the various operations which the gear is to perform. These 
separate operations or steps are then recorded in the form of 
simple diagrams showing which connections are essential, 
and also which connections are allowable, though not neces- 
sary. In these diagrams every connection point is lettered, 
and by means of these letters a table is next constructed 
showing, on one side, the necessary, and on the other, the 
additional allowable connections for each step of the opera- 
tions. Ву arranging these connections in columns it is 
possible to see at a glance which connections can be per- 


expect. 


manently made, which remain unchanged for two, tbree or 
more steps, and which have to change at every step, and it 
is then a comparatively simple matter to devise a switch 
which will make the necessary changes. | 

Numerous fully worked-out examples of the application 
of this method to cases of arc lamps, glow lampe, battery 
charging, crane controlling and series parallel tramway 
controllers are given in the present volume, and in several 
cases the writer is able to show that his method leads to 
simpler solutions than those standardised by recognised 
makers. | ' 

In the second volume, to be published during the present 
year, it is proposed to deal with motor starting and regu- 
lating gear, switchboards for power and lighting, and 
arrangements for testing and measuring purposes. 


Mis en Valeur des Moyennes et Basses Chutes d'eau en France: 
La Howille Verte. By HENRI Bresson, Paris: Н. 
Dunod and E. Pinat. 1906. Price 7.50 fr. 


This work is published under the auspices of the Minister 
of Agriculture, and consists of a preface by M. Max de 
Nansonty, and three portions. | 

The first portion dealing with ** Generalities and Theories ” 
occupies about 115 pages—'* La Houille Verte” is defined 
as un revenu dont on use," in contradistinction to “ La 
Houille Noire,” which is “un capital que l'on mange." 
There are twelve chapters giving curves of variable water 
power, hydrographical considerations, water wheels and 
turbines, statistics and their utility, &c. 

The second portion considers © Applications and 
Statistics," and contains about 120 pages giving particu- 
lars of water-power installations in the various departments 
of France. 

The third part consists of 20 pages, and contains maps, 
tables, interesting grapbical statistics, and various other 
information. i 

Replete as this book is with descriptions of all kinds of 
water-power installations, which in many instances are 
illustrated by photographs taken by the author himself, 
it is needless to say it forms a most valuable handbook to 
any electrical engineer engaged in such work. 

The author is to be congratulated on producing a: most 
readable work, as it is by no means the mere dry-as- 
dust" collection of details and statistics which one might 
As it is written very clearly, it will be of interest 
to those of the general public who contemplate utilising any 
available water-power either for lighting houses or driving - 
factories. 


MUNICIPAL TRAMWAYS ASSOCIATION. 


Municipal Operation of Tramways. 


By Councillor R. А. Smrrason (Member of the Leeds Tramways 
Committee). 


(Abstract of Paper read on September 19th, 1906.) 


Lzmps, which was practically the first large town to undertake the 
responsibility of municipalisation of its tramways, was, like many 
other corporations, almost forced into taking over their operation 
by reason, on the onè hand, of the necessity of retaining, or rather 
in its case regaining, the control of its streets and roads, which, 
under the then dual control of the Corporation and the Tramways 
Co., had fallen into a deplorable condition, giving rise to constant 
complaints and much friction. The necessary Act was obtained in 
1896, just ten years ago, and the revolution that has been effected 
in that comparatively short space of time is apparent to all. To- 
day we have in operation upwards of 100 miles of track (single), 
270 electric cars, a generating station, two sub-stations, five engines 
and two turbines, 6,900 н.р. installed and 1,330 н.р, in progress, 
six саг depôts and workshops, and a manent way department, 
making a complete system entirely controlled by one committee 
through its own executive officers. 

The constitution of a Tramways Committee is one of the most 
important factors in the success or otherwise of municipal operation. 
The nymber of members differs considerably in different corpora- 
tions. My experience of both methods leads me, without any 
hesitation, to support the committee of smaller numbers, who are 
much more likely to form an independent judgment on the problems 
they have to deal with, and to work with a clearer understanding 
towards the success of the system as a whole, when unfettered by 
election promises to advocate the claims of some particular district. 
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Another point to be borne in mind is the rapid change which takes 
place in the personnel of the members of corporation committees. 
The average length of service of the present councillors on the 
Leeds Tramways Committee amounts to less than three years each, 
and since 1892 31 different councillora have had a share in the 
Committee's work. This fact appears to me to be a warning to 
committees against too hastily making changes in policy or 
embarking upon new schemes. Electric tramways have, perhaps, 
done more to relieve the congested and overcrowded districts of 
our great cities than any other recent reform. The danger of 
wholesale extensions, however, becomes apparent: when, as is often 
the case, the financial success of the principal routes is used as an 
argument for the opening of fresh lines in every district of a town, 
regardless that some of them may run on roads parallel to those 
already installed. Неге it is particularly that ward representation 
on the committee becomes most dangerous. I have heard of most 
extraordinary suggestions for extensions of this character; indeed, 
at one period there were persons in Leeds so intoxicated with the 
success of the tramways as to predict that in time we should have 
a tramway in every street in the city, and that all other forms of 
vehicular traffic would necessarily disappear. The numerous little 
“caves” that were formed by ward representatives for the purpose 
of getting additional routes in their respective districts made their 
applications exceedingly difficult to refuse, especially abont elec- 
tion times. I cannot too strongly emphasise the stern necessity of 
every member of a tramways committee taking a broad and compre- 
hensive view of the system as a whole, even if it should mean the 
sacrifice of some route for which his constituents may at the 
moment be agitating, and the consequent possibility of a loss of 
popularity and even votes. 

e shall all agree in the advisability of having double lines 
wherever at all possible, both from the point of view of a quicker 
and more punctual service and the general convenience of other 
traffic. Double lines, however, in many cases involve street widen- 
ings, and the question as to whether the whole or any part of the 
cost of such widenings should be paid by the tramways department 
is one upon which general unanimity has so far failed to obtain. The 
Leeds Tramways Department has not as yet paid any direct contribu- 
tion to the very large expenditure which has taken place in recent 
years in the widening of its streets. Powers to do so were sought 
by the Corporation in their Consolidation Bill of 1904-5, but Parlia- 
ment, in its wisdom, saw fit to strike out the clauses in deference 
to the position of the railway companies, who feared that the appli- 
cation of tramway profits on this account might affect to some 
extent their rating liability. The attitude appears somewhat incon- 
sistent when we remember that Parliament has in many cases laid 
upon private companies operating tramways in municipal areas, the 
obligation of paying the whole or part of street widenings on 
tramway routes, and, personally, I think that what is sauce for 
the goose " ought also to be “ sauce for the gander.” 

The question of intercommunication between tramways owned 
respectively by municipalities and by private companies by means 
of joint running powers over each others lines is one tbat has 
agitated the tramway world very considerably during the past few 
years, and I am glad to sec that a spirit of sweet reasonableness has 
developed generally; the idea once apparently prevalent in the 
municipal mind, that the permission for a company-owned tramcar 
to ran on a municipally owned tramline would be intolerable at any 
price, has now practically disappeared. Many cases of such inter- 
communication are now well established with profit to both parties, 
and to the great convenience of the general public. We havea 
notable example of this in the amicable agreement arrived at 
between Leeds and the Wakefield Tramway Co., which has worked 
with absolute smoothness and freedom since its inception some 12 
months ago. 

The policy of every municipal tramway department must be so 
framed as to ensure its being entirely self-supporting. Philanthropy 
at the expense of the ratepayers must be rigidly avoided. The 
rates now obtaining on the Leeds system—viz., two miles for 1d. in 
every direction, with plenty of overlapping stages, so that the 
passenger may get his full value, and half-mile stages for 4d. on all 
routes except three (which may be described as high-class resi- 
dential)—have been evolved from many experimenta, almost all of 
them being in the nature of reductions or concessions. Our 
experience has been tbat high fares beyond a certain point reduce 
traffic; that every reduction has meant increased gross returns, 
whilst proper concessions popularise the service. The tendency to 
increase facilities and to lower fares below cost price for services 
rendered should be carefully watched by committees. 

There is justification for giving all possible advantage to the 
long-distance riders, as this encourages the people to live at a greater 
distance from the centres of population. The policy of the com- 
mittee should be to make their fares proportional on all sections. 
Special favours should not be granted to particular districts. It 
may be a selfish reason, but the exercise of a strict impartiality in 
this respect will save committees a lot of trouble. The policy, 
adopted by some municipalities, of the universal 1d. fare any 
distance may suit particular localities of limited areas, but if 
strictly maintained tends either to cramp further extensions or to 
cripple the finances. 

Halfpenny fares for any distance over about half-a-mile are 
generally a mistake, but if kept within that limit may prove, as 
they have done in Leeds, fairly successful. Care should be taken 
not to stretch the length of the 1d. stages, as they immediately begin 
to encroach on the 1d. fares, with an adverse effect on the gross 
revenue. The ideal policy as regards fares may be summed up 
briefly: “ Let each passenger pay for his ride, and receive full 


value for his money." This may appear a truism, but the rule is by 


no means universally observed. The London County Council is 
already carrying workmen at fares which are admittedly less than 


the cars can be operated for; the same is ssid to be true of the 
Metropolitan District Railway, which recently raised various fares, 
and is probably true of many municipalities, including Leeds. It 
appears to me that even workmen's fares at less than cost price are 
unfair to the rest of the inhabitants. 

The necessity for reserve in addition to maintenance out of 
revenue isa burning topic on many committees. In Leeds a sub- 
stantial sum has been set apart out of each year's profit to form a 
reserve for renewals and depreciation, and the balance of profit 
(averaging during the past five years nbout £54,000 per annum) 
applied in relief of rates. The reserve fund so accumulated now 
amounts to £118,500, representing nearly 10 per cent. on the capital 
expenditure, in addition to the sinking fund account, which now 
amounts to £175,200, making a total of the two funds £293,700, or 
about 22 per cent. on the capital expenditure. 

The Council in 1904 obtained powers from Parliament to set aside 
a sum not to exceed at any one time a sum equal to one-fifth of the 
aggregate capital expenditure for the time being. Wein Leeds ara 
quite satisfied with the financial position of our undertaking, and 
consider it a sound policy for the ratepayers to receive some benefit 
in the relief of rates as interest on the capital employed, for which 
they as ratepayers are responsible. 

As administrators, the committee naturally determine all questions 
of policy, whilst the executive function pertains to the office of the 
manager of the undertaking, whose duty it is to carry out the policy 
decided on by the committee. His work is likely to be much more 
effectively and economically performed if the policy of the com 
mittee be to have a completely self-contained department — i.e., one 
in which the whole of the work of the department, including the 
supply of power and the responsibility for the permanent way, can 
be co-ordinated from one centre. That this contributes to a great 
saving of time and to the smoother working of the whole system we 
have proved by practical experience in Leeds, and that it tends to 
great economies iu working costs can easily be scen by reference to 
ttatistics comparing costs of other places where this same happy 
condition is not carried out. The relations to a committee with 
its employés have been frequently used as an argument against 
municipal management of tramways on the ground of the alleged 
difficulty of making discipline effective. With a well-defined policy, 
however, this matter need not give any inconvenience. The general 
question of wages, length of working day or week, may be regarded 
as legitimate questions for discussion and settlement by tlie com- 
mittee; but discipline must be ruled to be witbout the scope of 
policy—it is undoubtedly the duty of the executive—and the 
general manager must be held responsible by the committee for its 
proper maintenance. If the committee would resolutely decline to 
concern itself with this function, its work would be greatly simpli- 
ficd, its position would be strengthened, and under capable manage- 
ment the efficiency ofthe tramway service would be far greater than 
it could otherwise be. 


Councillor FLINT, of Leicester, opening the discussion on Mr. 
Smithson's paper, said one of the most important points raised by 
it was that as to the relationship of tramway committees and their 
employs, Seeing that the hours of the employés varied between 
54 and 65 per week, and that the pay varied from 5d. to 7d. per 
hour, and there were all sorts of variations as to the question of 
Sunday labcur and overtime, and the amount of holidays with pay 
allowed per annum, it was really necessary that a committee should 
be appointed to give consideration to these matters, not with a 
view to securing absolute uniformity, because that would be 
impracticable, but for the purpose of exchanging experiences which 
would beof great value to the Association and to all tramway com- 
mittees. The trade union officials were going in for a levelling up, 
and he was sure that they would not be long in moving. In regard 
to the chairman's suggestion of arbitration, he heartily agreed with 
the principle; he tnought that there was & good deal to learn from 
the experience of Halifax. He hoped that the executive would 
take into consideration the proposal for a committee which he had 
made. ; 

Alderman Hay, of Halifax, stated that the cause of the strike in 
Halifax was a matter in the hands of the manager of the tram- 
ways, and the Committee did not consider it expedient to take that 
matter out of that gentleman's hands. They felt that it was not 
right that members of the Tramway Committee should go behind 
the manager in such matters. 

Councillor Boorn, of Reading, emphasised the need of paying 
attention to the reserve fund in dealing with tramway profits, and 
in illustration of the disadvantages of any other policy quoted the 
case of Swindon where an accident had necessitated the increase of 
the rates by 18. in the pound. In regard to the labour question, 
he hoped that strong men would be put on the tramway com- 
mittees who would deal with that question on businesslike lines; 
and he agreed that in matters of discipline the manager should be 
backed up absolutely by the Committec. 

Bailie McFaARLANE held that at present tramway committees 
were too large, and the changes of personnel too frequent. He 
was entirely against ward representation on committecs, and 
thought that there was no ground for the fear of intercommunica- 
tion which was expressed in some quarters, The question of protit 
he regarded as one of the utmost importance. Could any of them 
say with assurance that there was any profit? Ile saw the 
importance of a large depreciation fund, and а large reserve fund. If 
they tried to yield а profit to the rates it was only regarded as а 
sort of windfall, and councillors set to work to devise means of 
spending it. He did not approve any contribution at all to the 
relief of rates. 

Sir Влхтев ELLIS (Newcastle) said he regarded the question of 
the conditions of employment as a vital one; they were on the eve 
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of a great difficulty on that question. He described in detail the 
experience of the Newcastle Tramways Committce, and concluded 
by reminding tramway workers that if they tried to drive this 
matter up to the hilt, it would be such a blow to municipalisation 
in this country as they could hardly realise. 

Councillor LITTLER, of West Ham, pressed the point that tram- 
way managers must be allowed to have absolute control of their 
men ; and, speaking of the tendency of corporations to pile burdens 
on the tramway committees, said these departments were treated 
as milch cows. 

Councillor Moxk, of Plymouth, congratulated the Leeds Tram- 
way Committee on having control of its permanent way, and said 
that at Plymouth the control of the permanent way by another 
department was a constant source of trouble. 

Alderman WAINWRIGHT, of Manchester, said that he did not see 
how they could federate themselves into one employers’ union as it 
were; the conditions obtaining in London, for instance, were 
totally different from those in Manchester, Salfurd and Leeds. He 
would altogether object to the appointment of the Committee pro- 
posed by Councillor Flint. He strongly objected to 4d. fares, as 
shutting out the penny and twopenny passengers, and tending to 
prevent the spreading of the population, which was one of the 
objects of a tramway. 

Councillor FENTON, of Sheffield, expressed the hope that even 
the appearance of combination to fight labour questions would be 
avoided. Не spoke strongly in approval of the insistence on con- 
tinuity of policy; all authorities should make a point of stick- 
ing to a good chairman when they had got one, quite regardless of 
his politics. They ought to consider whether they were willing to 
go on maintaining paving which was worn, not by them, but by 
others. 'The'general arrangement in regard to paving was suited 
to the days of borse traction only. 

Mr. Jas. MCTAGGART, of Aberdeen, said his council were troubled 
with ward representation, with the result that they had frequent 
demands for tramways for particular districts, in which it was 
practically certaiu that they would not pay. In Aberdeen they 
contributed nothing to the rates, and did not intend to do so until 
they had a very large reserve fund built up. His Council did not 
run their tramways over their own boundary, but allowed the sub- 
urban companies to run into Aberdeen. They gave these com- 
panies 3d. per car-mile, and collected all the fares themselves. 
They charged the suburban companies 2d. per unit for electricity, 
as against 14d. charged against their own tramway department, 
which was supposed to be the actual cost. 

Mr. GEORGE New, of Sunderland, complained of the great diffi- 
culty of getting men of ability and good business experience on to 
the Councils, which Jay at the root of the difficulty in getting 
experta on the Tramway Committees. They were more troubled 
with conflicts between different sections of labour employed on the 
tramways, than with difficulties between the Tramway Committee 
and the workpeople. | 

The Mayor оғ HuppERSFIELD mentioned the good effect of the 
appointment of a Conciliation Board in that town. 

The PRESIDENT said they had never felt in that Association that 
they were in any way combined together for the purposes of inter- 
fering in any labour question. His intention in his reference to 
thé labour questions was not to suggest more than that the Com- 
mittce might appoint a sort of conciliation board in cases in which 
they were especially asked to do so by local authorities. 

Mr. SMITHSON, in replying on the discussion, said that the only 
point of difference between him and those who had discussed the 
paper appeared to be on the question of halfpenny fares, and they 
might, perhaps, remember that he was fiot very strong on that 
matter. The labour question had been treated in quite a different 
way to that in which he had desired to approach it, and he also 
deprecated any appearance of a combination in that Association 
against the men. : 


Car Brakes. 


Discussion ох Мв. Movr.gv's PAPER. 


Mr. A. L. C. FELL said it was to be regretted that the author, 
reading a paper on Brnkes " in 1906 based on experiments made in 
December, 1902, should ignore all the improvements in magnetic 
brakes since the date of his test, and his final conclusions as to the 
respestive values of brakes were not, therefore, in accord with those 
of engineers who had experimented on the more recent and per- 
fected type of magnetic brake. It was a fact, in spite of the 
author's statement of its impossibility, that the new types of brakes 
could be and were used as a regular service brake on cars nearly as 
heavy as the Burnley cars, and on grades nearly if not quite as 
great, and it was also a fact that the service braking under these 
conditions did not necessarily burn out armatures; so far as his 
own experience with magnetic brakes was concerned, they were not 
uncertain in their action, and could not skid the wheels to a 
dangerous point. He admitted the necessity of distinguishing 
between two very different sets of conditions, such as those of 
Burnley and those of London, for example. Their object in 
London when choosing a brake for their cars was to find the best 
brake for London conditions, and the three qualifications kept con- 
stantly before them when making their choice were:—(1) Safety 
to the general public and the rolling stock of the L.C.C. ; (2) higher 
average speeds without increasing the maximum running speed 
beyond a fixed limit; and (3) tbat the brake chosen should at all 
times be under perfect control. 'The necessity of the requirements 
under point (1) were self-evident. As regarded point (2), to 
fulfil these requirements quick application and quick release were 
& necessity, and the magnetic brake combined these qualities in a 


way which probably no other brake would ever more than equal. 
As regarded point (3), they found that with seven brake notches 
on the controller they were able to obtain extremely satisfactory 
results. Their lines in general were level, but they had somc 
grades and were constructing additional lines which would pro- 
bably have grades as severe as any at Burnley. A few of the 
grades upon which they were working had an incline of 1 in 10. 
With these facts in mind the results of their experiments brought to 
them a very different conclusion to that of the author of the paper, and 
he ventured to say that their conclusions, based upon experiments 
made with reliable instruments, were at least equally logical. The 
author made the statement that the magnets of the Newell 
magnetic brake would not hold a car on a 1 in 9:5 grade. This 
statement in itself was misleading, though probably true; the 
retarding action of the magnets on the rail were only a part of the 
total, inasmuch as it was impossible to use the Newell brake with- 
out applying the brake blocks to the wheels. If a retarding force 
of 4,113 lb. were applied through any type of brake, an 18-ton car, 
neglecting friction, would be in a state of running equilibrium. 
Any additional retarding force would eventually bring the cur to 
rest. The brake shoes with which his experiments were made last 
year in London—and which his Committee adopted for the heavier 
types of cara—each had a pull on the rail, when about saturated, of 
4,500 lb. There were four magnets under the car; therefore, the 
united pull on the rails in the vertical direction was 18,000 Ib. 
The friction between the rails and the track shoes, they might 
safely take at 15 per cent.; therefore, the maximum retarding 
effect of the magnets alone was 2,700 lb. But the track magneta 
brought into effect the wheel brakes, and the leverage between the 
magnets and the wheel-brake blocks could easily be made in the 
proportion of 4, or even 5 to 1. Assuming 5 as the figure, then 
2,700 X 5 x 15 per cent. — 2,025 lb. which added to 2,700 from 
magnets alone = 4,725 lb. "Therefore, without car friction, and 
without any torque of the armatures, the magnetic brake which 
they experimented with would stop a car weighing 18 tons, although 
it was only designed for a car of & maximum weight of 15 to 16 
tons. If there was suflicient space between the braked-wheels in 
the 18-ton cars a still more powerful magnet could be utilised, 
and the leverage ratio also increased, thus increasing the retarding 
effect. From his experience he would say that cars could be, and 
were, handled with perfect safety on gradients such as those in 
Burnley with magnetic track brakes. But these should be used as 
service brakes. In their school they insisted on men learning to 
drive the cars with magnetic brakes before they learaed with the 
hand brake, and they used it now as the service brake, and applied 
the hand brake only as a last resource. If they did not teach the 
men very carefully, they might, of course, apply the brake too 
fiercely. His aim had been to find a brake which could be 
instantaneously applied at any speed from 2 miles per hour to 25 
miles per hour, and which could be made to stop a car in the 
shortest possible time on any grade. The conditions existing 
at Burnley, owing to the great length of the grade, were 
severe, and would require an extra output from the 
motors for a fairly long period of time, but experiments had 
indicated exactly what this extra work on the motors would amount 
to in a day’s run, and they had made their selection of larger. 
motors accordingly. It was, of course, understood that for service 
stops on level tracks the slipper brake described by the author was 
impossible, as it would be much inferior to the ordinary hand 
brake, which, in his opinion, was equally inferior to the magnetic 
brake. It was often overlooked, when dealing with the subject of 
brakes, that-in all cases where the mechanical track brake was in 
use the retarding effect was limited by the weight of the car, 
multiplied by the соећсіепі of friction between the rail and the 
track shoes. This maximum possible rctarding effect was prac- 
tically the same whether it was all .effected by the track brake or 
divided in any proportion between the track brake, wheel brake, 
and rheostatic brake. The author had described a method of 
operating his cars down the grade, which was most possible, and 
added the plain statement of fact that the method worked, and 
worked to his perfect satisfaction, but he spoke of the retardation 
produced by the brake blocks, hand-wheel brake, and rheostatic 
brake, as though they were in no way dependent upon each other, 
and as though they could all be exerted to their respective full 
powers at the same instant, which was manifestly impossible. He 
(Mr. Fell) submitted that, no matter what value was put upon the 
united braking effect of the three types of brakes, with the magnetic 
brake an additional braking effect of over 40 per cent. could be 
obtained. The figures were as follows:— (Assuming the same values 
as before) Weight of car = 40,320 Ib.; assume coefficient of friction 
as 15 per cent. Then the maximum possible brakiug effect with 
the slipper, or combined slipper, wheel and rheostatic brake in 
retarding effect would be 6,048 lb. With the magnetic brake they 
could increase this maximum retarding effect by 2,700 Ib., which 
was 44 per cent. increase. The following was also submitted for 
the author's consideration :--As previously shown, to bring his car 
to rest on the grade stated, and neglecting car friction, a retarding 
effect greater than 4,113 lb. must be applied. The author stated 
that two shoes only would safely control the car. They would 
naturally presume that he had tried this and was stating facts; 
but if they adhered to the figure for the coefficient of friction of 
15 per cent., it was readily scen that unless more than one-half of 
the weight of the car could be applied to two of the track shoes, 
the car would continue to accelerate оу a force equivalent to 
2,097 lb. He admitted that 15 per cent. was a low coefficient to 
take, but even if they accepted a much higher one, it was readily 
seen that with only two of the shoes available there 
would be very little margin, if any. It must also be borne 
in mind that the maximum braking effect under these conditions 
could be obtained only by taking the entire weight of one-half of 
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the car on the shoes, and this wasa bad condition in which to 
place a car which might have a curve to negotiate at the foot of the 
grade. Не could not reconcile the author's statement that for an 
emergency stop the rhcostatic brake is used, and ita effect is very 
efficient and will stop a car at 6 miles per hour on 1 in 9% in 3 or 
4 yards,” with his general assumption that the whole arrangement 
was made useless if, instead of wasting the energy generated by the 
motor, as in the rheostatic brake, it was used for magnetising 
supplementary track brake shoes. Tramway engineers bad given 
this question most careful consideration, and the fact that tho 
magnetic brake was in operation on over 3,000 cars at the present 
moment showed that, although a few antiquated sets failed in 
Burnley some years ago, a large number of engineers were prepared 
to pin their faith on the efficiency of the latest developments. It 
must also be боге in mind that very few cars fitted with magnetic 
brakes had met with serious accidents. 

Mr. Nance (Belfast) said he had had to come to a conclusion 
as to which brake to operate, and the firet element in his calculation 
was that no brake was independent of the human element, and 
that if the motorman was stupid or careless or nervous, it did not 
matter how perfect the appliances of his car were. Indeed. it was 
possible that the more perfect his appliances were, the less likely 
he would be to use them, or to rememter how to use them. He 
could not imagine anytbing superior to the hand brake as a service 
brake. With regard to emergency, he thought the rheostatic brake 
satisfied every requirement. He adopted the mechanical slipper 
brake for the track brake, because he felt most comfortable with it. 
The great virtue in this, to his mind, was that they could use it all 
the time, and both the driver and the conductor could put it on. 
In Belfast at the top of every down grade of any importance the 
motorman was bound to stop the car and put the slipper brake on 
sufficiently to allow the car to run at the properspeed. As the 
motorman on every car used his slipper brake constantly, he had 
not the slightest doubt as to how he should apply it if an emergency 


arose, On one of the gradients not only had the car to be brought . 


to a stand at the top, but it had to be stopped three times on the 
way down, whether there were passengers or not. A good thing 
was to pay careful attention to keeping the sand very dry. In 
Belfast, so far, there had not been the slightest sign of a runaway, 
though tome of the gradients were very stiff. In regard to the 
magnetic brake, in two opt of the last three bad accidents, the cars 
were fitted with such brakes, and, in their terror, tbe drivera did 
not seem to have known how to use them. He unhesitatingly gave 
bis judgment in favour of the mecbanical slipper brake. 

Mr. ALDWORTH (Nottingham) said he was working on gradients 
of 1 in 11, and below that, with mechanical slipper brakes, and bad 
carried very large numbers of passengers without a single runaway 
car or accident. 

Mr. Үлввовосан (Sheffield) asked whether Mr. Mozley had ever 
carried out an experiment with energising the magnetic track 
brake from the trolley wire. It appeared to him that good results 
might be obtained in that way. | 
` Mr. CLovaH (Bury) expressed great regret that Mr. Mozley had 
based his conclusions on tests made three years ago, and with 
magnetic brakes which had now been superseded. Mr. Mozley's 
figures, in his judgment, were vitiated by the manner in which 
they had been arrived at. He himself had 40 cars fitted with 
magnetic brakes, and he had not had the slightest ехрегіеосе of 
tbe burning out of the armatures, which Mr. Mozley referred to. 
Mr. Fell had shown by his teste that the magnetic brake would 
only increase the temperature of the motors 14 per cent., whereas 
the increase of temperature with the rheostatic brake was 25 per 
cent. The rheostatic brake as an emergency brake was, in his 
opinion, most unreliable. The hand brake had proved more 
reliable and effective than the rheostatic brake in some tests. His 


experience was that the motorman at once reverted to the band 


brake when the rails became greasy. He held that the track brake 
recommended by Mr. Mozley could not be used for emergency ; 
aud that Mr. Mozley was bolstering up the case for that brake by 
recommending the use of the highly destructive rheostatic brake. 


With regard to conclusion No. 3 at the end of the paper, Mr. - 


Mozley did not show anywhere in the paper how he arrived at that 
conclusion. 

Mr. SPENCER (Halifax) said that he did not think he was in 
favour of the magnetic brake unless it could be worked from the 
trolley wire. But in the case of the recent accident at Halifax it 
was shown conclusively that the motorman had not used the brake- 
power that wasat his disposal, and that was the crux of the matter. 
He thought that the hand and slipper brakes were sufficient to deal 
with any gradient in the country, but if a brake could be devised 
which got ite current from the trolley wire and acted as an 
auxiliary to the supper brake, it would certainly be an advantage. 

Mr. Fenton (Sheffield) said the general tendency was to increase 
the speed of running, and the all-important question appeared to 
him to be, What was the type of brake theuse of which would lead 
the Board of Trade to allow an increase of speed ? He remembered, 
in this connection, that the result of the trials in London by Mr. 
Fell was that the Board of Trade had increased the speed by as 
much as 40 per cent. Could Mr. Mozley say that such an increase 
would be sanctioned by the Board of Trade if tramway managers 
acted upon his conclusions in regard to the choice of brakes? 

Mr. C. J. SezxcER (Bradford) said that, thuugh much could be 
said in favour of the magnetic brakes, it was unfortunate that the 
car had to attain a certain definite speed before it was known that 
it was out of order, and the temptation was to allow the car to 
travel just a little bit faster than it should, just to see whether 
it would act. In his opinion, this had been the cause of some of 
the accidents with magnetic brakes. The principle underlying the 
action of magnetic brakes seemed to him to be ideal. To get the 
whole of the necessary friction for retarding the cardirect between the 


moving car and the stationary rail, without in any way interfering 
with the weight of the car itself on the wheels, was a very great 
advance, but the danger was in using the motors as the source of 
energy. If some separate supplier of current could be found, as 
apart from the motors being used as generators, that would be a 
very large stride towards solving this great problem. But the idea 
of using the trolley wire for current suggested to his mind some 
serious disadvantages. Не thought that Mr. Mozley bad touched 
new and rather valuable ground in his reference to the use of cast- 
iron as compared with wood blocks for slipper brakes. Wood 
blocks had served in Bradford very well for tome years, but the 
complaint was that the cónstant renewals made them very expen- 
sive. If it were found that cast-iron would do as well, the main- 
tenance would certainly come down, providing the track was not 
worn. An experimental car had been fitted with cast-iron blocks 
at Bradford, and he was disposed to think that there was a good 
future before the cast-iron block. 

Mr. MozLRx, replying to the discussion, complained that if Mr. 
Fell was going to read a paper as he had done, it should have been 
printed and circulated, as his own had been. Не had no personal 
feeling at all against the magnetic brake, but in Burnlev they bad 
been bound to give it up. As to wood blocks, they bad found tbem 
quite useless on a greasy rail, whilst with cast-iron blocks the 
braking was perfect. The readings of volts and amperes which he 
had given were taken by the greatest experta in this couutrv, and 
there was no doubt about the figures being correct. He would hke 
to see corresponding figures given by Mr. Fell, from whose paper 
they had been entirely absent. In reply to Mr. Fenton, he might 
say that they had just obtained from the Board of Trade per- 
mission to increase their speed to 12 milcs an hour, which was the 
Maximum fixed for them by the Act of Parliament. 

At this point the Conference adjourned until Thureday. 


The Dinner. 


In tbe evening the Corporation of Leeds entertained the 
Association to dinner in the Victoria Hall, the Lord Mayor 
presiding over a large assembly, which also included influential 
local ladies and gentlemen. Sir Jas. Kitson, Bart., M.P., the Hon. 
Arthur Stanley, M.P., Sir J. Baxter Ellis (Lord Mayor of New- 
castle), and Sir John Ward (chairman of the Leeds Tramway 
Committee), Alderman E. Broadbent (Mayor of Huddersfield), the 
president of the Association (Mr. J. B Hamilton), and Alderman 
F. Smith (of Liverpool), were the chief speakers. 


The Business Mecting. 


. The usual business meeting was held on Thursday morning at 
the commencement of the day's proceedings, the President (Mr. 
J. B. Hamilton, of Leeds) again occupying theehair. The meeting 
was held in strict privacy so far as the Press was concerned. 

The report presented by the Executive Committee contained the 
following reference to the question of amalgamation : —“ The Com- 
mittee have during the year further considered the question of the 
widening of the basis of the Association, and they are still of the 
opinion that it is desirable, in the general interests of the tramway 
industry, that there should be one powerful and widely representa- 
tive Association for the whole country ; but, in view of the many 
expressions of opinion which have been conveyed to them as to 
the danger of subordinating or jeopardising municipal interests, 
they recommend that 12 corporation representatives (chairmen or 
vice-chairmen of committees) be appointed to confer with tbe 
Executive Committee, with a view to their reporting as to whether 
or not the constitution can be so framed as to grant wider repre- 
sentation on the Association, and yet at the same time thoroughly 
conserve and safeguard municipal interests.“ ^ 

We are officially informed that this recommendation was sub- 
mit ed to the business meeting, and atter full consideration of the 
whole subject, а resolution was adopted to the cffect that the 
thanks of the Association were tendered to the Executive Com- 
mittee for their consideration and report in regard to this matter, 
but the members deemed it inadvisable to proceed further with the 
matter. 

The treasurer’s report was submitted, and showed a balance of 
£92 odd. З 

The PRESIDENT moved the election of Mr. J. M. McElroy as his 
successor in the chair. He stated that Mr. McElroy, who had done 
such valuable service as secretary and treasurer for the past five 
years, had desired to resign his position, and the council had agreed 
that he should be allowed to do so on the condition that he should 
accept the presidency. The resolution was carried unanimously, 
and Mr. McElroy responded in suitable terms. 

Nr. J. Aldworth, of Nottingham, was elected vice-president, 
and Mr. A. R. Fearnley, of Sheffield, secretary of the Association. 

The three vacancies on the Executive Committee were filled by 
ballot by the re-election of Mr. A. Ellis (of Cardiff), and the 
election of Alderman Wainwright (Manchester), and Mr. J. 
Lancaster (Blackpool). Mr. H. Mozley was elected auditor. 


Annfield Plain Lighting.—The C. D.C. has engaged 
Messrs. D. Balfour & Sons, of Newcastle, to advise on the question 
of the Council undertaking an E. L. scheme. 


————————À 
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THE OUTLOOK FOR BRAZILIAN TRADE. 


THE number of the New York Electrical World to hand by this 
mail contains a reprint of a report which has been prepared by Mr. 
W. J. Johnston (whose connection with the Electrical World in its 
earlier years some of our readers may remember) on the trade con- 
ditions in Brasil, and the opportunities for doing American business 
there. Mr. Johnston, who is now running the American Exporter, 
recently travelled in South America in company with Secretary 
Root, and the present observations are one outcome of that tour. We 
have already published in our series of articles on“ N eutral Markets 
of the World" a good deal of information concerning Brazilian 
trade, and we print the present report in order that British electrical 
house. may be in possession of all information of value—though 
not written expressly from their own point of view—to guide them 
in the development of their plans for dealing with this market. 
We quote: — 

There is undoubtedly а large market in Brazil for manufactured 
articles from the United States—machiaery, hardware, novelties, 
agricultural implements, automobiles and other vehicles, type- 
writers, shoes, textiles, drugs and proprietary medicines, food pre- 
Parations and beverages, perfumes, paints, oils and varnishes, 
furniture, roofing, clocks and watches, steam and electrical 
specialties and the like. Manufacturers of such articles are 
probably more interested in some practical suggestions as to how 
they can market their produ:ts in Brazil thaa in an essay treating 
of the general commercial situation. 

To begin with, the fact should be borne in mind that the con- 
ditions all favour a large trade between the United States and 
Brazil. The United States is Brazil's best market, taking more 
thau half of her entire exports. We admit free of duty her coffee 
(to the extent in 1905 of $64,136,008), her india-rubber 
($ 28,476,252), her cacao ($1,238,859), her hide: and skins ($2,364,207 
free, besides $507,936 dutiable), her manganese ore and oxide of 
manganese (3990,044), making with other articles a total of 1905 
free of duty of $97,966,274. It will thus readily be seen how 
seriously the prosperity of Brazil would be affected were we, for 
example, to impose even a smal! tax on her coffee. 

„The important special concessions recently made by Brazil in 
favour of certain lines of American goods and the answer which 
Brazil has made to other countries, which objected to the 
preferential arrangement with us, and which claimed equal privi- 
leges (under the favoured nations’ clause in their treaties), demon- 
strated that the statesmen of Brazil appreciate the situation. They 
frankly point out to these other countries that the commercial 
relations existing between the United States and Brazil are unique, 
and that this is the reason why the special advantage is given to the 
United States. 

It is considered not unlikely that rebates will be made from 
time to time on other lines of American manufactures ; in fact, 
American exporters may be able to secure additional concessions 
if they will only present the matter forcefully before the State 
Department. . Secretary Root takes more than the ordinary 
patriotic interest in the exteusion of American foreign trade. He 
1$ Dow personally kaown to, and highly esteemed by, Brazilian 
officials. Never before hare the Brazilians received a foreigner 
with such marked attention. A request later from the State 
Department is likely to receive careful consideration. If American 
manufacturers do not get further tariff advantages in Brazil the 
fa1lt will be entirelv their own. 

“The merchants of Brazil complain that while their customers 
demand and they are anxious to handle American goods, they are 
handicapped by the fact that the manufacturers of the United 
States insist on spot cash payments while they themselves can only 
sell their goods by giving their customers extended credit. True, 
they get liberal iaterest—u:ually 12 per cent., but as German and 
British manufacturers шаке no objection to giving credit, 
American manufacturers certainly lose many orders by not following 
the practice of other nat:ons iu this respect. Even where a 
Brizilian is able to pay cash, he resents as a personal slight 
insistence upon prompt payments. The Brazilian prides himsel? 
upon keeping his financial obligations and comparatively little is 
lost in bad.debts. 

" Manufactu-ers of the United States who are in a positioa to 
grant credits, and who wish to do something approachiag the 
inaximum business open to them in South America, may find, on 
Investigation, that the risk involved is less than they have imagined. 
In nine cases out of ten when I ask a merchant what American 
manufacturers should do to increase their volume of trade in Brazil, 
the matter of credits is what he mentiona first. 

Dealers complain, too, that while the first letter they receive 
from an American manufacturer usually gives promise of opening 
up satisfactory business relations, the second one, in answer to their 
Inquiry for prices and terms is so full of restrictions and an 
apparent lack of confidence in their commercial honesty that hope 
of inauguratiug & business connection vanishes. 

“Germans are doing much of the business in Brazil that was 
formerly carried on by British manufacturers. This is due, pri- 
marily, to the fact that the German salesman is particularly well 
equipped in business training, languages and adaptability to secure 
the confidence of the Brazilians ; and secondly, to the fact that 
German houses will modify their goods to meet the special 
Brazilian requirements. At the same time, German goods are 
not well thought of in Brazil, and where the proper effort is made 
American goods will always sell in preference to German goods, 
even at а considerably higher price. For example, nine-tenths of 
all the electrical machinery in Brazil is American.” 


* 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. Р. Тномрвох & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


20,070. “Improved electrical safety lamp." А. EpELMANN and N. A. WALLIN. 
September 10th. 


20,118. '* Improvements in or relating to surface contact electric traction 
Systems." E. A. MircuELL and Н. LunBOcx. September 10th. 


20,114. '' Improvements in or relating to surface contact electric traction 
systems.“ E. A. MircuELL and H. Lussockx. September 10th. 


20,115. *' Improvements in telegraphic apparatus." C. E. YETMAN. 
tember 10th. 


20,180. ''Improvementa in electric current collecting trolleys.“ 
Happan. (J. A. Caldwell, United States.) September 10th. (Complete.) 


20,181. *'Improvements in connection with telegraphic or secret codes." 
B. McNEiLL. September 10th. | 


1 " Electric burglar-alarm system." E. A. Preverre. Beptembo 
t . 


Bep- 
H. J. 


20.201. Improvements in or relating to electric switches." Тик ELECTRIC 
Івмітіом Co., Lro., and Е. H. Hatt. September lith. 

20,2009. Improvements in or relating to metallic glow-bodies for electrical 
apparatus." А. LEDERER. September lith. 

20,210. * Improvements in supports for metallic glow fllaments.“ A. 
LEDERER. September 11th. 

20,231. ‘‘ Improvements in or relating to electric-current collecting trolleys.” 
J. T. HAUDENSHIELD. September llth. (Complete.) 

20,238. '*Improvements in single-phase alternating-current electric 
machines.“ ELTEN & GVILLEAUME-LAHMEYER-WERKE Acr.-GEkS. (Date 
applied for under Patents Act, 1901, October 2nd, 1905, being date of applica- 
tion in Germany.) September llth. (Complete.) 

20,285. “ Improvements in mercury vapour or like electric lamps." L. A. 
AUDIBERT. (Date applied for under Patents Act, 1901, September 20th, 1906, 
being date of application in France.) September llth. (Complete.) 

20,294. ''Improvements in electric incandescence lamps suitable for 
theatrical, decorative and other purposes." W. J. CrawsHaw and R. AFFLECK, 
September 12th. 

20,297. Improvements in electric dynamo-motors for use on motor road 
vehicles and various other purposes.“ F. S. CoL Es. September 12th. 

20,327. ‘‘Improved method of operation with lead-peroxide-zinc storage 
batteries." R. ZIEGENBERO. September 12th. 


20,328. “Improvements in the process of charging lead-peroxide-zinc 
storage batterics." R. ZiEGENBERG. Beptember 12th. 

20,332. “ Method of ascertaining the comparative power of X-rays, high 
frequency rays and the like and apparatus therefor.” W. P. Perry. 
Septempter 12th. 

20,369. “ Improvements in or relating to switches for use in electric circuits.” 
Е. BnoAbBENT. September 13th, 

20,37). “Improvements in galvanic batteries.“ Вікмемв Bros. & Co., LTD. 
(Sicmens & Halske Akt.-Ges., Germany.) September 13th. (Complete.) 

20,880. “Improvements in electrolytes for the clectro-deposition of copper.“ 
B. О. CowrkR-CoLks. September 13th. 

20,323. ‘Improvements in and relating to protective systems for electric 
supply conductors especially applicable to electric railways and the like.“ 
Tue BRITISH 'l'uoMBON-HOUSTON Co., Lrp. (The General Electric. Co., 
United States.) September 13th. 


40,395. '' Improvements in and relating to electric transformers and the like.” 
Tur Britist THomson-Houston Co., Lip. (The General Electric Co., 
United States.) September 18th. 


reactances 


20,896. “ Improvements іп and relating to electric transforme 
(The General 


and the like." Tur British THomson-Hoveton Co., LTD. 
Electric Co., United States.) September 18th. 


20,898. ''Improvements in electric batteries." THE A. B. P. ACCUMULATOR 
Co., LTD., and T. P. Влккки. September 13th. (Complete.) 

20,399. Improved form of galvanoscope, galvanometer, or single-needle 
instrument." W. PowLrs and E. E. Moonk. September 18th. 


20, 116. Improvements for regulating the excitation of dynamos and motors 
with special reference to variable speed generators.” . Г. R. Fraser. 
September 14th. 


20,442. Improvements in electric drills." 
ber 14th. 

20,450. Improvements in and connected with commutator bars for dynamo- 
electric and like machines, and in the method of fastening the armature coil 
connectors to such bars." В. KLsHorr. (Date applied for under Patents Act, 
1901, September 14th, 1905, being date of application in United States.) Beptem- 
ber 14th. (Complete.) 

20. 462. Improvements in clectric heaters.” THE BRITISH THOMSON. 
Houston Co., Lrp. (The General Electric Co., United States.) September 14th, 

20,168. ‘* Improvements in and relating to electric arc lamps.” Tur BRITISH 
THomson-Hovston Co., тр. (Allgemeine  Elektricitáts Gesellschaft.) 
Beptember 14th. 

20,464. “Improvements in and relating to the control of electric motors.“ 
Tur British THomson-Houston Co., LTD. (The General Electric Co., 
United States.) September lith. 

20, 472. INA UE for altering the self-induction in alternating current 
circuits.” J. W. MACKENZIE. (The firm of C. Lorenz, Germany.) September 
14th. (Complete.) 

20,490. Improvements in the manufacture of shade holders, shade 
fittings, lamp or globe holders for lampe, electric lights, gas, candle and such 
like fittings." J. Hinks & Son, Lrp., and 8. H. Brittain, Septembér 1:th. 

20,518. Life-guard for electric tramcars.” G. T. JORDEN, Beptember 15th. 

20,545. ''Process and apparatus for the separation of substances having 
different magnetic excitabilities with the use of crossing conveying devices.” 
THE CORPORATIONS MASCHISESBAU ANSTALT HUMBoLUT and MELALLURWNCHE 
GESELLSCHAFT. (Date applied for under Patents Act, 1901, January 20th, 1906, 
being date of application in Germany.) September 15th. (Complete.) 


E. M. T. Boppax. Septem. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THowPsoN & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1908. 


MEANS AND APPARATUS FOR TEMPORARILY PRODUCING ALTERNATING CURRENTS 
IN AN ELECTRIC CIRCUIT AT ONE OR MORE OPTIONAL POINTS OF THE CinRcviT 
AND THE APPLICATION THEREOF TO THE WORKING OF PRINTING TELEGRAPH 
APPARATUS., Siemens & Halske Akt. Ges. (Date applied for under 
International Convention, March 21st, 1905.) 4,813. February 27th. 


REGULATION or ENcLosED Авс Lamps. J. Brockie. 6,300. March 15th. 


ALTERNATING CURRENT Авс Lamps. The firm Ehrich & Graetz. (Date a plied 
for under International Convention, September, 6th, 1905.) 6,682. arch 
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No. 1,506. 


THE GRANTHAM RAILWAY ACCIDENT. 


THE recent railway accident at Grantham furnishes another 
sad instance of the dangers attendant upon the traveller by 
railway, and calls for the utmost sympathy with the unfor- 
tunate sufferers and their friends. Up to the present the 
immediate causes of the accident are unknown, and it is 
probable that the deaths of the unfortunate driver and fire- 
man will prevent the exact events leading to the disaster 
from ever being known. 

It is not desirable at this time to attempt to apportion 
blame for the occurrence. The official inquiry by Colonel 
Von Donop on behalf of the Board of Trade, may be relied 
upon to elicit all the evidence available. For the reason given 
above, such evidence as may be available can only be of an 
indirect character. Conjecture has been rife as to which of 
numerous imaginary defects of train equipment, on the one 
hand, and mental and physical conditions of the driver and 
fireman on the other hand, are most likely to have been 
responsible for the accident. 

Whilst not asserting that any evidence exista to prove that 
the accident was due to defective human control, it may be 
pointed out how, to a certain extent, the preliminary 
occurrences to the final disaster approximate to the circum- 
stances attending the Slough accident of two or three years 
ago. In that case the driver neglected and ran past more 
than one set of signals at danger, in broad daylight, and it 
was only when too late that the fireman called his attention 
to the signals being at danger. No satisfactory explanaticn 
was ever given for the signals being neglected, but there is 
no reason to doubt tbat pre-occupation of mind had led to 
temporary obliviousness to the things immediately surround- 
ing him. The Slough accident and others which it is 
unnecessary to recall, simply prove tbat man is not at all 
times able to concentrate his attention on even the most 
important duties. When his actions are of the monotonous 
sameness of those of a long-distance express engine driver, 
and the other conditions of his work are taken into 
account, little wonder need be felt that at times his 
attention wanders. The infrequency of accidents traceable 
to such a cause is the best testimony to the vigilance of 
drivers. The danger, however, is always there; the ques- 
tion for immediate consideration is what remcdy can be 
provided for such a condition of things. 

Of late yeara the question of delivering signals in the 
engine cab has attracted very considerable attention in this 
country, and at the present time several railway companics 
are experimenting with apparatus intended more or less com- 
pletely to advise drivers of the positions of signals that 
govern their progress. The more forcibly these indications 
are brought to the attention of the driver the better, and 
the more completely they supply the whole of the information 
the driver ordinarily obtains from the line signals, the more 
valuable they will be. Not the least valuable of such 
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indications would be one which informs the driver that he 
i8 approaching a signal, in time to draw his special attention 
to that signal. Whilst such apparatus as is here referred to 
has been mainly devised with a view to supplementing the line 
signals during fog when the latter are not readily visible, the 
Slough accident (and it may be those at Salisbury and 
Grantham) shows that there is need for some such apparatus 
to be continually in use. Apparatus that will rouse a 
driver from a reverie which prevents him from paying due 
attention to his duty, has a real value in view of such 
occurrences as have followed involuntary inattention. 


Too much stress should not be laid upon the fact that 
there are two men on an engine, and that, therefore, the 
neglect of one of them may be neutralised by the other. 
The duties of the driver and fireman on a train are entirely 
different in character, and on fast heavy trains the duties of 
either absorb all his energy. The fireman's physical dut/es 
are especially heavy, and he has little or no time to assist 
the driver in looking out for signals. What little time he 
may have may not be at the time when extra vigilance on 
his part would neutralise inattention on the part of the 
driver. Moreover, engine cabs are not, and cannot be, 
lighted in such a way that inattention on the driver's part 
will be readily noticeable at night-time, and it is by no 
means easy at any time to say that a driver, occupying his 
usual position, is or is not paying due attention to his 
duties. | 

It may be pointed out that the accident was really 
apparently due to the train taking a curve at too high a 
speed, and that that curve was not on the line on which the 
train would have continued its journey in the ordinary 
course of things. Assuming that the train was“ accepted " by 
the signalman into the station section, the question why tlie 
points were set for the Nottingham line instead of for the North, 
becomes of importance, but a satisfactory answer to this 
question has not transpired. Had the points been set for 
the continucd journey of the train, the probability of a 
serious accident occurring would have been remote, assum- 
ing, of course, that the driver had found his position. The 
setting of the points for the continued journey of the unfor- 
tunate train.was quite the proper tbing to do, as a reference 
to the regulations governing the giving of the * line clear“ 
signal will show. 

. The severe condemnation of the use of gas for lighting 
trains which was uttered bv the Board of Trade inspector in 
the case of the accident at Slough will doubtless be echoed 
in the report on the present disaster. Beyond all question, 
the most ghastly feature of these terrible catastrophes is the 
fact that some of the victims are roasted alive, in the sight 
of would-be rescuers. These shocking scenes will continue 
to recur until railway companies entirely give up the use of 
gas for train lighting and adopt one or other of the many 
excellent electrical systems which have been developed for 
this purycse. Let them be wise in time. We do not like 
compulsion, but inevitably the Board of Trade will resort to 
this in the end, if the companies do not take the necessary 
steps voluntarily. 


THE Halifax Tramways strike is now 
virtually over ; although some 150 of the 
strikers are still out, their places are 
practically filled by men who are daily 
becoming competent for their posts, and these are being 
belped on by the efficiency of 28 motormen and 15 con- 
ductors who,have gone back to their employment, and 
by the eight motormen and seven conductors who refused 
to come out on strike. It is a fact remarkably suggestive 
that about one-half of the present employés on the 
Halifax Tramways are Halifax men. The number of 
men who gave in their notices was .225; these men 
were guided by the collective results of the so-called 
ballot which was admittedly not a ballot at all, as the men, 
by an unheard of process in the annals of a “ ballot,” had to 
sign their names, and this precluded that action and pledge of 


The Halifax 
Tramways 
Strike. 


secrecy which is the spirit and aim of a ballot. It is admitted 
by the Halifax public, apart from the section who cleave to 
the action of the Labour party and their leadera, that if the 
secrecy of the ballot had been genuine and thorough, there 
would have been no strike until more time had been devoted 
to trying to get their demands by friendly negotiation with 
the Tramways Committee, or in the event of failure from 
that quarter, by an appeal tothe municipality. The demands 
of the strikers were formulated under three heads: (1) The 
re-instatement of Driver Chadwick; (2) a week's holiday 
per annum with pay ; (3) an improvement in the conditions 
of service. The first demand has already been relinquished 
for reasons which appear in the official report as to the tram- 
way disaster which occurred on June 20th last where 
Chadwick was the driver of the car. With regard to the 
week's holiday question, it was admittedly a subject for 
further negotiation, and in case of failure for appeal to the 
Town Council, and as regards the demand for better 
conditions of service, the same argument is equally 
applicable. In short, the strike was precipitate, hasty and 
ill-advised on all grounds of equity and commonsense, and 
it has proved unfortunate not only for the strikers, but 
eventually more so for the local Labour party, who will feel 
its effects in the future more than the present sufferers. Mr. 
J. H. Palin, the branch secretary, in his letter of May 31st 
last formulating the grievances of the men in stating the 
demand with regard to wages, has the following clause in 
his letter to the Tramways Committee. He says :— 

In this connection we frankly acknowledge that your Committee 
so far as the drivers are concerned behaved most generously in the 
past in paying arate of wages which we could hold up to other 
Corporations as a commendable example which they might well 
follow, with the result that you have secured a body of men of 
whom you may be justly proud, inasmuch that Halifax is, and 
always has been, almost immune from serious accidents, which is 
all the more remarkable in view cf the heavy gradients and narrow 
streets which are to be found upon nearly every route upon your 
system. 

Seeing that these drivers and motormen were so well 
paid for work to which they had served no apprenticeship, 
but had received their instruction from their employers, it 
surely ought to have led the local Labour leaders to advise 
the men to pause, and to urge prolonged attempts at con- 
ciliation as regards the low рау " for the car-cleaners and 
undermen, instead of countenancing a strike and including 
in this the admittedly well-paid drivers. For the 26 weeks, 
February to August 28th, the average earnings of the motor- 
men amount to 33s. 7d. per week ; the average carnings of 
the conductors were 24s. 11d. for the same period, and of 
the car-cleaners 278. 7d. ; these are facts, stubborn facts, 
and despite Labour principles and views they have great 
weight with the working men of Halifax. The whole ques- 
tion and cause of the strike is an unfortunate business, and 


the Labour party who have strongly supported the strike, 


may well reflect on the results of their indiscreet inter- 
vention. One result may be accepted with confidence, 
namely, it will be a long time before Halifax Tramway 
employes again accept the guidance of the Labour leaders 
in a like contingency. | 


| THERE could. be no more typical 
Se instance of the loose economic thinking 
District. that characterises such a great deal in 


modern movements political and social, 
than the agitation which has arisen over the legitimate 
raising of fares upon the District Railway. From the 
remarks made one would imagine that a combine as ruthless 
as the Beef or Ice Trusts across the Atlantic had, after 
securing opulent dividends, given another turn to the screw. 
As a matter of fact, fares were reduced to too low a level, 
probably in a panic miscalculation. Having enjoyed the 
fruits of travelling at less than cost рг:се (less, that is, when 
legitimate allowance is made for interest on capital expended), 
travellers, feeling naturally irate at increased fares, are 
protesting in a wholly indiscriminate and exaggerated 
fashion. We would put a query to the non-technical daily 
Press which is voicing these protests. Assume that a 
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tradesman pre 16 advertise himself, or, perhaps, to drive 
a competitor off the field, sells tea or meat to his customers 
for a certain period at an unremunerative price. Realising 
the futile fatuousness of such a policy, he ends what his 
customers think a glorious era by reverting toslightly higher 
prices. Do his customers then hold meetings of protest and 
‘write to the papers about the iniquity of his refusing to 
follow a policy which will drive him into the bankruptcy 
court? Or, during a period of high metal prices, such as 
the present, do our leading firms of cable-makers hold 
indignation meetings, and ask for Government interfer- 
ence because copper, tin, and steel cost more than they 
did two years асо? The action of the railway directorate 
in raising fares is quite legitimate. III-balanced minds have, 
however, assumed that sections of the general public have a 
right to certain facilities of transport at less than cost price, 
and they agitate accordingly. · 

More sound business-thinking is certainly a need of the 
age. We do not imagine that the Socialist demands which 
are becoming so persistent, will do much towards affording 
clear economic considerations of financial operations. No 
section of the community has any moral right to demand 
that it shall travel at less tham the actual cost, the deficit 
being thrown either upon shareholders or ratepayers. In 
the case, for instance, of cheap fares for workmen upon early 
morning trains or tramcars, it is not enough to take the cost 
of an average passenger train-mile, or car-mile, and by 
reckoning the receipta of the train or car conveying work- 
people, declare that such traffic yields a profit. 1# the com- 
munity decides that the evil effects of overcrowding in slum 
areas аге best met by conveying part of the community at 
less than cost price from distant suburbs to its daily occupa- 
tion, such a policy should demand specific grants in and 
from the rates, and not be met by extortion from the share- 
holders of a railway company or by a disguised taxing of the 
ratepayers to afford such facilities. But no section of the 
community should be subsidised at the expense of the rest. 

The fares are still, we believe, less than a hd. per mile in 
many cases, and are far lower than they used to be before 
electrical working was adopted. It is alleged, with much 
plausibility, that suburban building agencies, which have 
been reaping a golden harvest during the lust few years, are 
largely responsible for the agitation. 


ON Wednesday the International Con- 

5 ference on Wireless Telegraphy com- 

menced its sittings at Berlin. The 
avowed object of the German Government i convening the 
congress is mainly to arrive at an international agreement for 
the regulation of wireless telegraphy at sea ; but the real root 
of the matter lies far deeper. The fact is that the Marconi 
International Marine Communication Co. has established 
its system so firmly throughout the world, by enterprise for 
which it deserves due credit, that the German Government 
has been obliged again to come to the assistance of its protégé, 
the Telefunken Co. The Marconi company steadfastly 
refuses to allow ite stations, or ships equipped with its 
apparatus, to communicate with ships or stations employing 
any of the rival systems, and this embargo extends also to 
the stations of Lloyd's Shipping Agency, and even to British 
warships, thanks to the agreement concluded between the 
Admiralty and the Marconi interests in 1903. 

The desire of the German Government, therefore, is to 
break down the monopoly which has been established in effect 
by the Marooni companies, by securing an international 
agreement to compel all wireless stations and ship installations 
to communicate indiscriminately with all others within their 
range, thus placing all systems on an equal footing. The 
British and Italian Governmenta, however, which led the 
way in fostering the development of wireless telegraphy, are 
not likely to accept any such proposal—even were their 
hands not bound by their agreements with the Marconi com- 
panies. It is not unusual, we believe, for the British Govern- 
ment to sacrifice the interests of the nation with the vain hope 
of promoting kindly feelings on the part of its rivals; but in 
the present instance such a proceeding would be so unpopular, 
even with the party in power, that the precedent instituted 
at the conference of 1908 will, in all probability, be followed, 
and the result will be that nothing will happen. 


ELECTRO-MAGNETIC CONTROL OF 
GOVERNORS. 


By HARRY R. SPEYER. 


CENTRAL stations supplying energy for light, power and 
traction must necessarily have, when running alternating 
and continuous-current machines coupled up to the 
same engine, some means or other for steadying the bus-bar 
pressure ; otherwise serious fluctuations will be set up in the 
voltage, due to the rapid variation of the traction load. 

It has generally been the custom in the past to prevent 
this dropping of the bus-bar pressure by employing a battery 
and “boosting” machine. The extra apparatus not only 
increases the first cost of the station, but as the battery, in 
order to be kept in first-class working condition, requires 
constant and careful attention, it forms a large item in the 
running and maintenance costs of the station. 

The above method of keeping the voltage constant may 
be replaced by another, in which an electro-magnetic coil is 


Fig. 1. 


attached to one end of the lever of the engine governor 
(fig. 1). The working of this arrangement is as follows :— 

The current in flowing back from the traction load to the 
negative terminal of the dynamo is passed round ihe 
electro-magnet H, with the result that the core M is pulled 
down to a greater or less extent according to the strength of 
current flowing through its coils, or, in other words, the 
amount the core M will be pulled down is directly proportional 
to the load. 

As seen from fig. 1, this core M is attached to the governor 
(N) in such a way as to help it in its working, with the 
result that the opening and closing of the steam admission 
valves, corresponding to the varying load, is regulated in a 
far shorter time than is possible when the mechanical 
governor is used alone. 

It is not really necessary for the whole amount of current 
passing in the return cable to be sent through the electro- 
magnet; a certain percentage of it will do the work just as 
well. This percentage can only be found by experimenting, 
and mainly depends upon the manner of working, and the 
kind of governor in use, as well as upon the effect the coil 
is intended to exert. 

Looking at fig. 2 (p. 524), without the use of the electro- 
magnet, the speed of the engine, as the load increases, will 
gradually fall from the normal speed of 90 to 86 r.p.m. (Curve 
A), with the result that there will bea corresponding percentage 
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drop in the voltage; now, one can design the clectro- 
magnet, either with strength enough to pull down the 
governor to such an extent that the revolutions of the engine 
at full-load are the same as at no-load (Curve B), or with 
such a strength that with the increase of load, the revolu- 


tions of the engine are also increased (Curve C). In both 
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cases the number of turns in the coil can remain the same, 
the difference being brought about by sending a greater 
or smaller proportion of the return current through the 
electro-magnet. 

When only a portion, and not the whole amount of 
current is used, the electro-magnet is connected up to a 
part of the circuit as a shunt. 

At the Wiesbaden Central Station, which was the first one 
to adopt this method of regulation, only one-seventh part of 
the total current is used, this proportion being found to give 
the best resulta. 

Though this method of keeping the bus-bar pressure 
constant possesses the distinct advantage of doing away 
with a battery, it does not allow one to run the engine and 
work the boilers at their most economical and constant load, 
with the result that there may, perhaps, be a greater coal 
consumption than when one is working with a battery ; for 
with the latter it is possible to have constant steady load on 


LO. PULL 


AMPERES IN COIL 
Fic. 3. 


the engine, and to arrange for the extra load to be taken up 
by the battery. Therefore, in comparing the two methods, 
one of the points that has to be considered is whether the 
possible extra coal expenses of the station will come out 
higher than those rightly chargeable to the maintenance of 
the battery, and if they do so, one must further consider 
whether the results achieved are worthy of this extra 
expenditure. 

In fig. 3 we have a curve showing the relation between 
the current circulating in the magnet coil, and the 
pull in lb. that it exerts. The greatest pull that the 
magnet can exert on the core takes place when the 
distance between the centre of the magnetic coil 
and that of the core is, between certain fixed limits, д 


maximum. When these two centres come together, the core 


will lie in a neutral magnetic field, with the result that the pull 
which the coil can exert upon it will rapidly fall away. Should 
the core be allowed to pass the middle of the coil it would 
no longer be attracted but repelled, with the result that it 
would then act against the mechanical governor, and pre- 
vent the engine from being overloaded. 

The core м, which can be adjusted by the small wheel х, 
should be so set that it only reaches the middle of the coil 
when the engine is fully loaded with the greatest allowable 
load. On looking at the curve (fig. 3) which has been 
drawn from the results obtained in a central station, it will 
be seen that when the maximum current of 250 amperes 
(corresponding to the highest load likely to come on the 
engine during peak hours) is flowing through the coil, there 
will be a maximum pull of 25 lb. / | 

It must not be forgotten that the coil acta before the 
influence of the growing load has made itself felt in the 
revolutions of the engine, and thus before the voltage has 
had time to flactuate. 

This method of voltage regulation has been adopted in 
the Wiesbaden central station with the most satisfactory 
results. Before its use, in order that the fluctuations in the 
voltage should not be excessive, it was always necessary to 
run two sets of machines—one for lighting and the other for 
power. Now, with the use of the electro-magnetic regulator, 
it is quite an easy matter, without employing a battery or 
booster, to keep the voltage constant, in spite of the fact that 
only one machine may be running for supplying energy for 
both light and power. 

The variation in the traction load may be anything from 
100 to 700 xw., and with this there is never more than a 
8 per cent. pressure drop on the 600-volt tramway system. 

On the low-pressure side of the alternating-current plant 
for lighting purposes, &c., the voltage drop never exceeds 
more than 2 per cent., and, as the engines are supplied with 
large and heavy fly-wheels, this drop occurs so gradually 
that it is impossible to detect any flickering of the lamps. 

The Breslau and Charlottenburg central stations, which 
have heretofore employed a battery for keeping the bus-bar 
pressure constant, are now contemplating superseding this 
older method by adopting electro-magnetic regulators. 

In closing, I might mention that the patent (D.R.P. No. 
150,249, Class 60), as well as the manufacturing rights of 
this system, belong to the Elektrizitäts-Actien-Gesellschaft, 
vorm. W. Lahmeyer & Co., Frankfurt a.M., Germany. 


é 


THE CALCULATION OF 
ERROR. 


PERCENTAGE 


By H. G. SOLOMON. 


À GREAT deal of misconception prevails in connection with 
the determination of the percentage errors of an instrument. 
The whole object of the percentage error is to enable the 
user of ar instrument to ascertain directly from its reading 
the actual error at this part of its range, and thence the 
value of the reading. The percentage error then refers to 
the figures read, and can be used in а simple and logical 
manner. In many cases, however, the 5 error has 
not this meaning, but refers to absolute accuracy, when it 
cannot be used without special interpretation. i 
Usually the purchaser of an instrument is unacquainted 
with the methcd employed in computing the percentage 
errors, Which he is told his instrument does not exceed within 
certain limits of its range. In deducing from the known 
‘value of the percentage error and his instrument reading, the 
‘actual error and the true value of the reading, he almost 
invariably procee’s in one way. Не first multiplies the 
instrament reading by the percentage error divided by 100. 
‘The product is the actual error. If his instrument be indi- 
‘cating high, he subtracts the actual error from the original 
reading, and the difference is the absolute value required. 
If, on the other hana, his instrument be reading low, he 
finds the absolute value by adding the actual error to the 
figures read. The results obtained in this -manner are 
correct when the percentage errors refer to the figures 
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given by the instrument or to figures directly dependent 
upon them, but will be quite incorrect if these percentage 
errors refer to absolute accuracy. For small, values of the 
percentage error the differences in the results are certainly 
very slight, but they become very large as the percentage 
errors become high. The point, however, is not the actual 
difference, small or great, between the two methods of com- 
puting the percentage error, but which method shoyld be 
universally employed so as to avoid ambiguities and 
mistakes. a S 

Both the value and the meaning of the percentage error 
depend on the method of its calculation and not in uny way 
on the basis of reference. For instance, it is merely a 
matter of convenience in arriving at the percentage error of 
an electricity meter whether the basis of reference be the 
time, the constant of the meter, the load (watts or amperes 
according as the instrument is a watt-hour or ampere-hour 
meter), or the speed, if the meter be of the motor type; the 
value will depend on the method of computation and, of 
course, on the load and the state of the meter. It will be 
at once seen from the above that there exist two methods of 
calculating the percentage error, the values found from any 
particular instrument reading and the corresponding reading 
of the standard used in testing not only being different, but 
requiring very different methods of application when, sub- 
sequently the actual error and the absolute value are to be 
ascertained. 

The percentage error is a pure fraction, and the difference 
between the two methods lies in the meaning assigned to 
the denominator of this fraction. For the sake of complete- 
ness, it may be as well to point out what is meant by a 
positive percentage error (+ . per cent.) and by a negative 
percentage error (— т per cent.) A positive percentage 
error means that the instrument is indicating too much, and, 
therefore, the correct value is less than that given by the 
figures read by an amount equal to the actual error of the 
instrument ; in this case the actual error must be deducted 
from the reading given by the instrument to obtain the true 
value. A negative percentage error has, of course, just the 
opposite meaning, and the actual error must then be added 
to the intrument reading. | | 

Method A.—The percentage error refers to the figures 
read and can be applied directly. | 

In this method the percentage error is expressed in the 
following manner :— 


p = + 100 0 p 9 bor eee (1) 
where р = percentage error. 
D = reading of instrument under lest. 
р’ = " standard testing instrument, 


The actual error at any load, i.e., D — p', is obtained at 
once by multiplying the reading of the instrument 


р by 10 б? and the sum or difference of the instrument read- 


ing D and this product (the actual error) will give the absolute 
value D', according as the instrument is indicating low or 
high. A numerical example will make this quite clear. 
Suppose that the watts given by an electricity meter 
are 635, and that at this load the percentage error is — 2 per 
cent., t. e., the meter is under-registering. The actual error 
is 635 x 425 == 12:7 watts, and the true value of the 
power ів 635 + 12:7 = 647°7 watts. If, on the other hand, 
the meter be 2 per cent. fast at this load, the actual error is 
the same, viz., 12-7 watts, but the true load is 635 — 12°7 
== 622°3 watts. Formula (1) is the method used by the 
writer on account of its practical usefulness, as it gives 
percentage errors which admit of direct application in a 
simple and easily-understood manner, | 
Method B.—The percentage error refers to absolute 
accuracy and cannot be applied directly. 
In this case the formula for the percentage error becomes 
р = + 100. — — e (2) 


D and b“ have the same meanings ав above, the percentage 
error is now р’ and differs from р given by formula (1). 


It is at once apparent that the product of 100 and the in- 


strument reading p will not give the correct actual error. 
According to this method the percentage error is the per- 
centage ratio of the actual difference between the instrument 
reading and its absolute value to the absolute value itself, 
whereus in the ſormer method it is the percentage ratio of 
this difference to the actual figures rend; the numerators 


of the two fractions are identical, but the denominators are 


different. 

It should be borne in mind that the absolute value D' is 
only known when the instrument is being checked against a 
standard, and that the problem is to find this value p' from 
Ње known values of the percentage error and р. When the 
percentage error has been determined according to Method B, 
the solution of the problem is not so simple as in Method A. 
To obtain the actual error and the absolute value of the 
instrument reading, it is necessary to determine a change 
factor from the percentage error. Further, the change factor 
varies with the nature of the error, i.e., it is different accord- 
ing as the error is positive or negative. 

It can easily be shown from (2) that the actual error, 
when the instrument is reading high, is given by— - 


J. 
D - D' = op 100 ` р, mi (3) 
which, when the instrument is reading low, becomes 
E EN " 
posses роте e. (4) 
The change factor is сые ы. “OF А according 


Or ——————. 
р + 100 р — 100 


as the instrument is over- or under-tegistering, and the 
product of the change factor into the figures read gives in 
either case the actual error. Suppose that an electricity 
meter at a certain load has a percentage error of + 4 per 
cent. (determined by Metbod B), and that the power gupplied 
to the circuit according to its registration is 315 watts. 
Since the meter is reading high, the change factor 18 


V СЕ and has the value PNG NN . The actual error 
р + 100 4 + 100 
"i | 4 

е — == 19-1 watts, and the true 
is then 815 x 77-759 : 


value of the power is 315 — 12-1 = 302:9 watts. If, on 
the other hand, the meter be reading low, the change factor 


e cer? and for the same numerical values of the 
E. — | 
percentage error and the watts, the actual error becomes 


4 
315 x o 
sign, which merely indicates that the result must be added 
to the power given by the meter). The true power 1s, 
therefore, 315 + 13°1 = 328'1 watts. | | 
The change factor can be expressed in a different form 
from that given by (8) or (4). It follows very readily from 


13:1 watts (omitting the negative 


(2) that— 
7 100 Е 
== — . D (5) 
100 + p 
when the instrument is registering high, and that— 
D = 1002 eo BE o re (6) 
100 — p 


when the instrument is registering low. The difference 
between the two change factors is quite obvious. In the form 
given by either (5) or (6) the product of the change factor 
into the instrument reading gives the absolute value, vot the 
actual error. The latter can be readily found, and in either 
case is simply the difference between р and р. D. 
No possible advantages can be claimed for determining 
the percentage error according to Method D, as the values 
obtained by means of it cannot be used directly, but have 
to be converted in a manner which is not only complicated, 
but would probably not be employed unless specially ex- 
plained. Percentage errors having this meaning serve no 


‘useful purpose. 


It may be of interest to state here that in the Board of 
"Trade Electrical Standards Laboratory the accuracy (or, 
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more strictly, the inaccuracy) of an electricity meter is not 
given as a percentage error, but as a multiplying factor. 
The Board of Trade formula is— 


par „ „ (7) 


Where k = multiplying factor, | 
D = reading of ins/riment under test, 
D = reading of standard testing instrument, 


For electricity meters р and p’ generally refer to the 
declared value of the meter constant and the absolute value 
respectively. The multiplying factor is, therefore, a ratio 
of the absolute value of an instrument reading to the actual 
reading. It will be observed that the denominator of this 
fraction is exactly the same as the denominator in Method A, 
so that identically the same percentage errors are obtained 
admitting of direct application in the same manner. The 
Board of Trade formula is only a different way of expressing 
formula (1); but it is much more convenient, as it gives a 
direct connection between the instrument reading and the 
correct value. Suppose that к = 0°98. This means that 
the true value of the meter constant ів 0°98 of the declared 
value, taking the case of an electricity meter. In other 
words, the meter is indicating 2 per cent. high, and the true 
value of the meter constant is obtained either by taking 
0'8 of the declared value, ог by taking 2 per cent. and 
deducting the actual error so obtained from the declared 
value. Suppose, on the other hand, that к = 1:02. This 
implies that the true constant (or trne power, say) is 1-02 
of the declared constant (or meter watts), i.e., that the meter 
is reading 2 per cent. low. 

The value of the multiplying factor not only enables the 
absolute value of the reading to be determined at once but 
shows whether the instrument be reading high or low. The 

»oard of Trade system has thus the additional advantage of 
completely avoiding the use of the signs + and — with the 
consequent removal of any ambiguity as to their meanings. 
It will be noticed that throughout this article the numerator 
of the fraction — percentage error—ig always expressed in 
the same way, namely, р — р, The numerator, which is 
the actual error, ig the difference between the instrument 
reading and the absolute value, . e., D — р’, and not p' — D, 
which gives the same numerical value but is opposite in 
sign. The definitions already given of a positive and a 
negative error are quite correct provided the numerator, as 
in the article, be expressed as р — р’, If, however, the 
numerator be given as p^ — p, then a negative error means 
that the instrument is reading high and a positive error that 
it is reading low—just the reverse to the usually-accepted 


meanings of positive and negative and, therefore, to be 
avoided. 


ÄT 


MODERN GLOW LAMPS WITH METALLIC 
| FILAMENTS. 


DERING the last few years there has been a procession of 
new lamps with metallic filaments, of which the end, appa- 
rently, is not yet in sight. It is curious to observe how in 
this, as in go many other respects, electrica] science shows a 
tendency to reversion to primitive types and forms. Perhaps 
the most striking reversion is to be met with in the case of 


the turbine, a type of steam engine which ante-dated by many 


accumulators, knife switches, slotted armature cores, the 
homopolar dynamo, arc lamps with carbons side by side, 
and many other examples of reversion can be cited to illus- 
trate the tendency, which is well manifested in the modern 
imitations of the elementary platinum filament lamps of 30 
years ago. 

The distinguishing feature of the new lamps is the use of 
metals of exceedingly high melting points, which, therefore, 
can be raised to an intense degree of incandescence, without 


. longer. 


destruction by melting or volatilisation, and in these respecta 
they are superior even to carbon, the efficiencies obtainable, 
with long life, being even ag high as one candle per watt, 
Tantalum, osmium and tungsten are the metals moat 
generally used, the changes being rung on these; but other 
and rare metals, such as zirconium, molybdenum and 
iridium, are also under investigation. One of the latest 


of these lamps is the Osram," in which the filament 


consists of an alloy of osmium with wolfram (i. a., tungsten), 
as indicated by the title; the chief constituent is tungsten. 
The German Welsbach Co., which has introduced this lamp, 
claims for it an efficiency of one hefner candle per watt, or 
about ‘88 British standard candle per watt (1:12 watts per 
candle). The candle-power is said to be practically constant 
throughout a period of 1,000 hours, and the life to be still 
The voltage range, however, as usual, is limited, 
the lamps being made singly only for voltages up to about 
130, and then only for 29 candles and upwards. 

Tests recently carried out by the Reichsanstalt, and 
reported in the Elektrotechnische Zeitschrift, on the behaviour 
of the Osram lamp with alternating current (derived from 
the public mains, and therefore not strictly constant in 
pressure) showed that 22-c.p. lamps fell only 6:6 per cent. 
in candle-power on the average, and lamps of 28 с.р, fell 
4 per cent. in 1,000 hours; the candle-power increased 
slightly for 200 hours, and then fell, passing through ita 
original value at 560 hours. More than half the lamps were 
in perfect order after 1,000 hours' burning, and it is stated 
that the lamps behave equally well with А.С. and p.c. The 
mean consumption of power varied from 1-26 to 1:34 watts 
per British candle in the case of the smaller lamps, and from 
1:25 to 1°30 in the case of the larger ones. Osram lamps 
have been made of 35 C. p. for 220 volts, and they can be 
made up to 200 candles ; the efficiency is lower in the case 
of the former, the consumption of power being 1-12 watts 
per candle. . 

_ Particulars of the Osmin lamp were given ina paper read last 
April before the Vienna Elektrotechnischer Verein by Herr 
A. Libesny ; this lamp, in spite of its name, has really a 
is made by the Osmiumlicht 
Unternehmung, of Vienna. Lamps of 85 с.р, have been 
made for 120 volts, and 70 c.p. for 200 volts. The power 
consumption is about the same as with the Osram, and the 


The filament of pure tungsten, in Germany called wolfram, 
cannot be made by drawing the metal into wire ; it has to 


filament is one of the principal objections to ita use, and, in 
fact, taken together with the comparatively low specific 
resistance of the metal as compared with carbon, renders it 
impossible as yet to construct tungsten filaments of high 
voltage and moderate candle-power. Ав with osmium and 
tantalum, the limiting voltage for 25 or 30 с.р. is in the 


Both the tungsten and the Osram lamp must be used pre- 
ferably in a vertical position, owing to the plastic nature of 
the filament when incandescent, 

With the tantalum and osmium lamps our readers are 
already familiar ; they have been on the market here for a 
considerable time, and have proved their merit. They, 
unfortunately, are only made for low voltages (in which we 
include pressures np to 115 volte), and the former is not 
suitable for alternating current. 

Viewing the matter broadly, it cannot be said that any of 
these new lamps will exert а material influence upon the 
progress of electric lighting in this country in the near future. 
Seeing that the vast majority of British electricity supply 
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systems employ voltages in excess of 200 volts, it is 
obvious that the field for these lamps is very limited. But for 
private installations, and in exceptional circumstances, as, for 
instance, where a transformer can be installed with profit to 
furnish a suitable pressure, the new lamps are likely to have 
things all theirown way. While the metallic filament lamps 
are more expensive than carbon lamps, and appear likely to 
remain so, on the other hand the burnt-out lamps have a 
definite scrap value, much higher than that of carbon lamps, 
in which only the platinum counts. The new lamps give a 
whiter light than the carbon lamps, a feature of value in 
competition with modern gas lamps. The greater candle- 
power may prove a distinct advantage; the 16-с.р. lamp во 
widely used was adopted mainly to replace the batswing 
burner of about the same nominal value, but the success of 
the Welsbach mantle of about 40 c.P. shows that a more 
powerful unit meete with public approval. Moreover, duplex 
paraffin lamps average about the same value. In many 
positions а lamp of small candle-power, about 8 C. p., 
is very useful; but the average &-c.P. carbon lamp 
takes about 40 watts, and so does the 32-c.p. metallic 
filament lamp, so that the only advantage in using an 
8-C. P. carbon lamp is the lower initial cost—assuming that 
the increased candle-power of its rival in such places is of 
no value. This is precisely equivalent to the relations 
between the incandescent mantle and the small gas-jet 
under like conditions. 

Whether metallic filaments will eventually be made of 
small candle-power with good efficiency remains to be seen ; 
he would be a bold man who would declare ‘the feat 
impossible, or even improbable. In view of the extraordinary 
results which have been attained in the manufacture of alloys 
of high specific resistance for use at ordinary temperatures, 
itis quite possible that similar results may be secured in the 
case of the more refractory metals, and they may also bé 
accompanied with ductility sufficient to permit of the fila- 
ments being drawn in the form of wires, with a great increase 
in strength, uniformity and cheapness of manufacture. 
The possibilities open for research are obviously unlimited ; 
ао immense amount of work in this direction has already 
been accomplished, and we regret to say that not an iota of 
it can be credited to British investigators. Our American 
friends vie with us in watching with interest the development 
of new filaments at the hands of German and Austrian 
scientists; but that is all. The question is of greater 
moment to our trans-Atlantic cousins than to ourselves, 
owing to the prevalence of low-voltage supplies in the United 
States; but this fact is to our detriment at the moment, 
though we are not prepared to admit that we were wrong in 
adopting high-voltage supply. The Nernst lamp ів 
not far inferior in efficiency to the new metallic fila- 
ment lamps, and may yet be greatly improved as experience 
is gained; and we doubt not ihat higher voltage will 
triumph in the end. 

In the meantime, there is no occasion for panic. The 
people most concerned are the carbon lamp makers, and it 
would but be common sense on their part to take thought for 
the future. Should metallic filaments come into general use, 
an enormous expansion of electric lighting would quickly 
ensue, and those who were best prepared for the change 
would be the gainers. But such a change could not be 
sudden; the Osram lamp, which appears to be the most 
promising of the newcomers, has only just come on the market, 
and unless great improvements are effected, it will be a 
matter of years before it materially affects the position. The 
metallised carbon filament may make a good fight for sur- 
. vival, thought it seems to hang fire at present ; and there 
wil always be many people who, regardless of cost, will 
favour the yellower light of the carbon lamp, just as many 
still use paraffin lamps, gas, and even candles! But the 
introduction of & one-watt-per-candle .200-volt lamp of 
moderate candle-power will be of immense benefit to the 
electrical industries, and we shall cordially welcome it when 
it comes. | 

The Times Engineering Supplement recently censured the 
technical Press for neglecting to make a sensation of the 
revolution in lamp-making. When the revolution begins to 
take shape, we shall not fail to call attention to the fact. It 
is a highly desirable kind of revolution ; but the time is not 
pet, and we cannot expedite its progress by hysterics. 


RAIL CORRUGATION. 


AT any time the information contained in the replies from 
Continental tramway managers to questions asked by the 
Committees of the International Union of Tramways and Light 
Railways would be highly interesting, and at this time they 
are particularly so because one series is devoted to rail corru- 
gation. 

It is not an easy matter, if, indeed, it is possible, to make 
a correct analysis of the replies, but this is what can be 
gathered from an approximate investigation :— 

Out of 85 tramways returning, 30 have corrugations 
more than slightly, 24 have them slightly, while 31 
have them not at all. The suppositions as to the 
causes of the waves are numerous, but not original. 
Ten put them down to а condition of the metal due 
to the process of rolling, or to non-homogeneous stecl. 
One thinks the steel too soft ; one suggests a choice between 
elastic seating, badly fixed rails, bad joints or defects in the 
metal; one puts the blame on hard tires; at least three 
think loose rails have something to do with it ; weakness of 
the head or web, says one for some obscure reason ; high 
speed, says another, with more probability on his side ; bad 
drainage of the foundations is selected. by two; and 
without troubling about the numbers who notice the pheno- 
menon at curves, and put it down to the wheels slipping, 
we may mention two who hope to cure that trouble by 
super-elevating the outer rail in the way which is easy 
enough on a railway but is not yet feasible ina street. Is 
there any reason why our surveyors should not help us in 
this matter ? 

Then two contributors favour irregular cold rolling by the 
car-wheels ; one thinks that side rolling of cars on straight 
track may produce waves, one distinctly holds the Panton 
theory of a single ended drive doing the mischief, while two 
more attribute it to “the system of driving by gears.” 
Whether that means particularly the single-gear arrange- 
ment, or that any gearing would do it, is not clear. One 
bold, bad man accuses © electric traction“; three consider 
braking sufficient ; two suggest the differing oscillations of 
the rails and cars, and, lastly, three, including Glasgow and 
Lyons, have been driven to conclude that the concrete bed 
is too rigid for the rail, and the places named are trying the 
effect of padding with wood or lead between the base of the 
rail and the bed. 

That statement shows clearly how little is known about 
the matter, and how much is wanted a systematic inquiry 
of a higher order than the limited questions and answers 
before us. 

The Grosse Berliner Tramways say emphatically that the 
corrugations have nothing to do with electric traction per se, 
for the Berlin Stadtbahn and other large steam railways are 
troubled in the same way. 

The Breslau Tramways find the waves as much on the 
straight as on curves, and on rails which have been supplied 
at various times, while, on the other hand, one of the Parisian 
companies find their corrugations on rails of one date, and 
attribute them to bad metal. 

The puzzling nature of the riddle is indicated by the 
Brussels Tramway Co., who say they come where the ser- 
vice is very heavy, yet in other places where the service is 
just as heavy, they do not arise, and, moreover, they appear 
on sections where there are not more than 8 or 10 cars an 
hour.” | 

In Cologne they are coming out mostly on straight line, 
but only where the track is paved in a particular way, and 
they are on firm as well as on loose rails. Nuremberg-Furth, 
too, says that the fault i$ present equally on rails which have 
an elastic bed as on those which are fixed rigidly. Glasgow 
ought to inquire into that before it goes in for sleepers very 
largely. Only from Hamburg comes good news. There the 
corrugations are disappearing. 

The experience on the St. Gall Tramways is worth 
noting. First the waves came on curves, on sections with 
bad drainage, and where speeds were high, but now they are 
visible on all parts of the track, even where the speed is only 
8 to 11 M.P.H. 

At Wurtzburg the corragations occur chiefly on curves on 
rising gradients. 
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Perhaps the speeches at the Congress will help to boil 
down the unwieldy number of theories which now flourish, 
to something more easily handled. At present we must 
confess to feeling overpowered by the conflicting multitude. 

Notwithstanding this wide-spread and growing disease, 
the Continental tramways are sanguine about the life of 
their rails, for in another return a good many of the figures 
are much what we are beginning to question in England ; 
кен is to вау, many of them err too probably оп the high 
side. 

The table below shows how very different the estimates 
are. 


Lire or RAMS IN YEARS. 
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1 — 25 | e 

е 1 — 15 to 30 — 

7 — — 0 4 to 5 

17 — — 1 to 10 
4 — — 5 to 15 
1 — — 7 to 20 


Is it possible that discrepancies so great can exist? We 
at least do not dare to take upon ourselves the responsibility 
of denying, and if we do not, we are | 
faced with the necessity of acknowledg- 
ing that the estimates which figure so 
largely in the promotion and re-sale 
of tramway property are of little or no 
true value, for invariably they are 
upon the previous experience of the ex- 
perts who make them, whereas it would 
seem that every tramway is more of a 
law unto iteelf than mogt people have 
been inclined to admit. 

There is a letter in the September 
Street Railway Journal which reviews 
briefly a few of the theories mentioned 
in this journal some weeks ago, and, 
wisely enough, urges caution on those 
people who have flown to some special 
theory and try to clothe it with evi- 
dence, to the exclusion of all others. 
The writer says, for instance, that the 6 
return current theory is based on false 
premises, as ordinary segregation does 
not occur in that part of the ingot 
which becomes the head of the rail, but in the web. 

At this stage of the discussion of such an obscure subject, 
the use of rigidly positive terms should be avoided, and much 
ав we respect the opinion of a writer in the Tramway and 
Railway World for September, his conclusion savours too 
much of the infallible to be palatable—“ In all cases the true 
solution will undoubtedly be found in greater flexibility of the 
running gear and more elastic road beds, or less uniform 
rolling stock.” 

A little doubt is a wholesome thing. 


Watertight Signalling Key.—4A new pattern of water- 
tight signalling key for mining purposes has been brought out by 
the STERLING TELEPHONE AND HELrcorBI0 Co., of 200, Upper 
Thames Street, Е.С. This device, which is illustrated and described 
in Pamphlet No. 121, of mining, engine house and ship telephones, 
is of very substantial construction, witha heavy cast-iron case. The 
lever, which can be operated by hand or by a pull-cord or chain, is 
carried on strong bearings, and actuates the contacts (which are of 
the Morse type, and therefore provide, if desired, for both call and 
reply signalling) through a metal diaphragm, which ensures perfect 
water and gas tightness. The conductors are brought into the 
interior through a stuffing-box provided with a screwed gland and 
rubber packing. А strong spring returns the lever to its normal 
55 and 1 are арун It would be difficult 
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A NEW METHOD OF. EMPLOYING TWIN 
LEAD-COVERED WIRE FOR ELECTRIC 
LIGHT WIRING. 


A PAPER was read on the above subject on Tuesday, the 
25th ult., by Mr. E. L. Berry, before the London Section of 
the Electrical Contractors’ Association. 

The object of the author is to devise some method of 
cheapening the cost of electrical installations, and his 
opinion is that this can be done by the use of twin lead- 
covered wire. There has been a good deal of correspond- 
ence in our columns on the use of this system, and its 
advantages were explained in an article in our issue of 
April 20th last, p. 625. | 

In his paper Mr. Berry pointe out the disadvantages of 
the present methods, namely, wood casing and 
tubing methods, the disadvantages being already well 
known. One of the chief difficulties hitherto in the use of 
twin-lead wire has been the want of a satisfactory method of 
jointing, and probably had a satisfactory jointing box been 
in existence the twin-lead wire system would have made 
much more progress than it has done. It is in this direc- 
tion, therefore, that Mr. Berry’s firm have been working, 
and they have devised a joint-box, shown in the accom- 
panying illustration, which consists essentially of a porcelain 
base having contact plates, and wire ways moulded in the 
porcelain in which the wires are laid. Mr. Berry is of 
opinion that the troubles which have in the past been 
experienced due to pitting and corrosion of the lead have 
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And the terminals B? and B* are connected by bare copper wire. 


been due largely to a want of continuity and efficient 
earthing of the lead covering. He makes provision for this 
in his joint-box by means of a brass plate with clamping 
saddles fixed in a rebate in the sides of the joint-box. The 
lead covering is clamped down to the earthing. plate, so that 
all wires entering the box are efficiently bonded together, and 
they are then earthed by means of a brass clamp connected 
to a water pipe. | | 

This is the essential feature of the method proposed by 
Mr. Berry, other features of his proposal deal with the 
method of protecting the lead-covered wires where laid under 

laster. 

: For sunk work it is proposed to cut a chase in the wall 
deep enough to take the wire, which is then laid in the chase 
and covered with hoop steel 2 in. wide, secured by clont nails 
driven into the joints of the brickwork, Where passing 
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through brickwork it is proposed to draw the wires through 
bitumen tubing. As a precaution against damp in sunk 
work it is proposed to insert a layer of water-proof paper or 
tape or something of a like nature between the hoop steel and 
the lead wire. | 

Mr. Berry considers there would be a considerable saving 
in the cost of erection of installations carried out on this 
method over existing methods, and that there would be a con- 
siderable reduction in the amount of stock. In his reply to 
the discussion which followed the reading of the paper, he 
eaid that with piping systems his firm found it necessary to 
keep in stock upwards of 120 different patterns of fittings, 
and from an analysis of various installations, he found that 
the cost of fittings as compared with the actual cost of close 
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N.B.—In the diagram the joint-boxes are shown vertically and with the 
end, having no earth plate, at the bottom ; this is the same position as in 
the detailed illustration of the joint-box, fig. 1. 
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joint conduit ranged from 100 to considerably over 200 per 
cent., the average being about 150 to 160 per cent. of the 
cost of the piping. 

In the discussion which followed, Messrs. W. R. 
Rawlings, Frank Broadbent, Leonard Tate, Elgar (New- 
port), Charles Rawlings, Frank Suter and Josephs took 
part, many of the speakers referring to troubles which they 
had encountered in their experience with lead wire due to 
corrosion. Some were of opinion that the joint-box shown 
by Mr. Berry ought to have been watertight. Another point 
raised was that there would be considerable surface leakage 
and electrolytic action between the lead and brass covering. 

Mr. Berry, in his reply, gave details of some insulation 
teats he had carried out on some of the boxes when sub- 
jected to the action of steam. The insulation across the 
terminals in one case was found to be 250,000 ohms, and in 
another case where the joints had been painted over with 
P. & B. water-proof paint, the insulation resistance under 
the same conditions was under 10 megohms. Не undertook 
to give at a later date details of actual costs of some installa- 
tions he was now putting upon this system, so that members 
might compare this with the cost of work on casing and 
piping methods. 


^ Aecumulators for Canada.—The BRITISH EMPIRE 

Motor TRADES ALLIANCE, LTD., has received an inquiry from a largo 
Canadian firm who are desirous of purchasing the Canadian rights 
of а really good electric accumulator. British manufacturers are 
requested to apply to Mr. J. B. King, secretary, 11, Red Lion 
Square, W.O. al ies 


OORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannet appear 
until the following week. Correspondents should forward their com- 
muntoations at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Cost of Suction Gas Power. 

The article on “Suction Gas Power" in your issue of 
September 21st, is a distinct libel on this excellent little 
plant, and the remarks of your correspondent are calculated 
to inspire dread in the uninitiated ; in fact, it would appear 
more dangerous to work a suction plant than to work in a 
powder factory. 

Now, what I have seen of these plants is quite the 
reverse. They seem very simple and safe, and are looked 


after by unskilled workmen ; no one has been poisoned or 


blown to pieces, in spite of the unskilled workmen. There- 
fore the unskilled operator for a suction plant is nof a myth. 

Again, your correspondent would make it appear that any 
navvy would be sent to work one without being instructed 
in the work. This, of course, is utter nonsense, the operator 
being usually instructed for a week or two (according to his 
capacity for taking things in), or until he is able to manage 
by himself, even to starting the engine and advancing the 
ignition. "This latter operation, I assure your correspondent, 
i8 quite simple. 

Another statement is very much enlarged upon, viz., the 
escape of poisonous gases. This, of course, would be possible 
if the plant were enclosed in a place void of air or ventila- 
tion. Now, asa rule, these plants are placed in the open 
air, with a cover over them, or, if in a brick place, at least 
one side is open and plenty of ventilation, so there is not 
much danger from carbon monoxide gas. 

The other points I will leave to the makers of the plant, 
whom I think yon will hear from. 


Rotherham, September 24th, 1906. 


[We regret to say tbat death by CO poisoning has 
occurred in connection with suction gas plant, and that 
explosions have also been recorded.—Eps. E. R.] 


T. Hagues. 


Mains and Distribution Supervisor—H.M. Dockyard, Malta. 


I write this letter for the information of readers who have 
not had the misfortune to be put ón an Admiralty short list. 
Early in July I applied for the above post. On September 
22nd I was informed that I was one of the selected candi. 
dates. It was desired that I should attend at Portemouth 
during the next week for a personal interview, subject to 
the following conditions :— 

(a) J must first take train to Greenock, there to be 
medically examined by the Naval “ Surgeon and Agent.” 

(c) If pronounced medically fit, it is desired that I should 
travel to Portemouth for an interview. 

(1) No travelling expenses, &c., whatever will be borne 
by the Admiralty. 

I happen to reside in a Glasgow suburb, and it will be 
noted that I have to travel to Greenock and back, then to 
Portsmouth and back, spending £4 or £5, and wasting two 
or three days on the off-chance of being appointed to a 
post in Malta worth the magnificent salary of £200 a year, 
plus the fever and ague of that delightful island. 

If I did not happen to obtain the appointment I should 
have wasted a few days and spent, say, £5 for the pleasure 
of & personal interview with some very mean individual at 
Portsmouth. The terms of the advertisement stated to the 
effect that only ** thoroughly good men need apply." I do 
not say I ат а “thoroughly good man," but I flatter my- 
self that I am too to be humbugged about in the 
manner suggested by these Admiralty officials, nor do 1 happen 
to be starving, or I should probably borrow £5 and toss up 
whether I should go to Portsmouth, or back a horse.” > 

Any corporation, any firm of repute, and any decent indi- 
vidual pays expenses to selected candidates, and the meanness 
of the Admiralty on such an occasion is not only a disgrace 
to them, but would be a disgrace to a firm of Polish Jews. 

Mr. Wordingham, if I remember rightly, always paid such 
expenses during the time he served the Corporation of Man- 
chester, and this kind of thing should make him proud of 
the Admiralty, who are not so dignified as the Manchester 
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Corporation, or any rural district council, as such bodies 
would not lower themselves to:haggle with selected candidates 
over travelling expenses ! 

I have declined the very generous offer of the Admiralty, 
because if they are во mean with a candidate before they 
have booked him for five years, what is going to happen to 
this candidate affer he has been caught? Is it a fact that 
station and main supervisors are not allowed annual leave 
unless their pay is stopped, or does this only apply to the 
poor station supervisors ? Here again I understand that 
Mr. Wordingham’s shift engineers (when he was at Man- 
chester) got three wecks’ holiday on full pay, and their pay 
was £3, not £2 per week. 

I would suggest to Mr. Wordingham that before the 
Admiralty can get thoroughly good men” they will 
have to— 

1. Pay the market value for such men. 

2. Pay the expenses of their short lista. 

3. Give an annual increase in the case of a five years’ 
agreement. 

Because /^oroughly good men are not, as a rule, starving, 
and can generally live comfortably and in an independent 
position in Spite of the fierce competition of to-day. 


Old Trout. 


[While sympathising with our correspondent, we feel sure 
that Mr. Wordiagham is not responsible in any way either 
for the conditions attached to the interview or for the 
salary offered. As Mr. Wordingham's official position prob- 
ably precludes him from replying personally, it is hardly 
fair to bring his name into the matter.—Eps. E. R.] 


Efficiency of Electricity Generating Stations. 


With reference to the article by Mr. C. J. Evans on 
* Method of Comparing the Efficiency of Electricity 
Generating Stations," whilst admitting that I consider he 
is correct in his statement that the present coal costs are 
of little or no value for comparison, I certainly do not agree 
with him in his method of comparison by British thermal 
units per Board of Trade unit. Thermal efficiency is only 
one of the many factors in the cost of coal. There is the 
buying efficiency, and the adaptability efficiency, as we know 
that & coal suitable for one class of boiler is not suitable for 
another, and so on ; theré is also station efficiency, plant 
load factor, and many other points which come into con- 
sideration as a comparison. 

I would suggest that any improvement in the way of 
making comparisons of tables would be to separate the 
carriage and cartage from cost of coal, i. e., the cost of coal 
would be the pit-head price plus brokers’ commission, so 
that every station would be on an equal footing, and the 
difference in coal costs would represent the combination of 
commercial and engineering ability. 

J. Horace Bowden, 
Borough Electrical Enginecr and Manager. 
Poplar Electricity Works, | 
September 29th, 1906. 


Trolley Wire Maintenance. 


With reference to the article appearing in your issue of 
June 22nd on * Trolley Wire Maintenance," by Mr. P. 8. 
Sheardown, M.I.E.E., of the Dublin United Tramways Co., 
I consider the method adopted for overcoming the difficulty 
of the crystallisation and breakage of the trolley wire at eara 
and other points of suspension, is not by any means the best 
method of overcoming the difficulty. I think it is advisable 
to put these anchors or preventers," as they are frequently 
termed, at section insulators and joint-ears at the time of 
erection of the wire, but the fatigue at the ears, especially 
with mechanical clips, is, I consider, not nearly sufficient to 
warrant the erection of these anchors at the end of two 
years’ service. From the diagram given, it would appear 
that soldered ears are used, and it is probable that this is 
the cause of so much trouble being experienced with the 
breaking of the wire. 

Would it not be better, at the end of two years, to move 
the trolley wire во that the clip is attached to 8 place several 


feet from the old point of suspension, thus ensuring a new 
cross-section, where the fatiguing action can start afresh ? 
I think a lot of the trouble which is experienced at the 
clips is due to the trolley wire not being sufficiently strained 
up, thus allowing the trolley wheel to strike the clip with 
much greater force than would be the case with a well- 
strained trolley wire. My suggestion to move the trolley 
wire several feet longitudinally would entail a considerable 
amount of labour if soldered ears are used, and I think this 
is a very strong reason why mechanical ears should be 
adopted. 

Mr. Sheardown states that they have 88 miles of double 
track anchored in this way in Dublin. The sight of three 
clips at every point of suspension is certainly not æsthetic, 
and I should think that it would be more economical in the 
long run to scrap the old wire and erect new wire in its 
place, and use mechanical instead of soldered ears. The 
scrap value of the old trolley wire is considerable, and the 
delay and annoyance caused by a broken trolley wire, even 
if held up by anchors, is a factor worth taking into con- 
sideration when the smooth running of the system is one of 
the most important points to be kept in view. 


Robt. D. Dixon. 
Sydney, August 25th, 1906. 


Manufacturers Selling Direct to Consumers. 


Seeing a number of letters in the REvrEW of late re the 
above, I would like to give a sample of the treatment served 
out here lately by a manufacturing firm to a wiring con- 
tractor, who accompanied his client to their showroom to 
choose fittings for a villa, and spent some considerable time 
in selecting and advising on same. 

Calling next day with list (heights of ceilings, n umber of 
switches on each fitting, fixtures, &c.), he politely asked if, 
in giving prices, they had reserved anything for the wiring 
contractor; they simply laughed, and said they did not give 
any commission to any contractors unless they assured them 
of all their orders, and they denied that they gave discounts 
to consumers or architects. 

This is not the first time this manufacturing firm has done 
the same thing, and the Contractors’ Association are not doing 
their duty as expected of them, or they might have more 
members. 


D. M. U. 
Glasgow. 


As the engineer of a small electric supply works, the 
writer has taken great trouble to induce consumers to use 
good lamps. The advantage taken of the ignorance of con- 
sumers in country towns is very discouraging. Would one 
of the leading incandescent lamp manufacturers please 
explain what policy should be adopted when letters like the 
following from firms representing themselves as ‘‘incan- 
descent lamp manufacturers,” with an English name and 
address, are sent to one of our consumers who owns a draper's 
shop :— 

September, 1906. 

Dear Sirs,—In the hope that you may be able to increase 
business with our lamp, we beg to say that in future we shall be 
pleased to supply you at reduced prices, viz. :— 

High voltage, 8 and 16 с.р. 64d. each 
Low 79 77 97 544. ээ 

Every lamp is guaranteed, and there is no other make whatever 
that is manufactured of better quality, so that we are confident of 
your clients receiving full satisfaction. | 

We assure you of every best attention, and trust that you will 
kindly favour us with your esteemed orders. 

Yours faithfully, 


Per — 


Fair Play. 


Referring to our letter to you of the 14th inst., and 
previous correspondence, this was sent to you without our 
knowledge by a member of our staff who was not authorised 
to do so. | 

We regret that the A.E.G. English Manufacturing Co., 
of 4-5, New Compton Street, London, W.C., was confused 
with the A.E.G. (Allgemeine Elektricitáts Gesellschaft), 
and the Electrical Co., of 121-5, Charing Cross Road, 
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London, W.C., and we feel that our sincere apologies are 
due to the last two named firms for the introduction of 
their names into this correspondence, as neither of them had 
anything to do with the transactions mentioned. 


The Northern Electrical Co. 
. PERCY WATSON, 
Grimsby, Seplember 26th, 1906. 


Chloride Aceumulators. . 


Referring to the criticism in your issue of the 21st inst., 
on Sir David Salomon's book “The Management of 
Accumulators,” it appears to be thought by many that the 
object of our wood diaphragm separator is solely a mechanical 
one for preventing internal short circuits, and, therefore, 

es no novelty. "This is erroneous, and whilst it un- 
doubtedly does fulfil this function, it has the additional 
value, acquired by a special treatment, of maintaining the 
capacity of the cell, over a period of years, in a manner which 
is not possible by the ordinary method of separation. In 
order to obtain this benefit, it is absolutely essential that the 
wood should be specially treated, and the failures in the past 
with wood as a separator have been due to the fact that the 
injurious substances have not been removed from the wood 
before insertion in the cell. 


The Chloride Electrical Storage Co., Ltd., 
FRANK CRAWTEBR, Manager, Sales Department. 


London, S. W., September 25th, 1906. 


The Imaginary Motor-'Bus. 


I have just been reading a leaderette under the above 
title in your current issue. I am evidently not intended to 
take it very seriously, for, apart from várious loose and extra- 
vagant phrases, you imply that I have said things that I 
have not said. 

It might, however, be well for your readers to know that 
the title of my contribution to the Ou/look was somewhat 
different, 7.e., For and Against the Motor- Bus.“ That 
being so, the following remark seems a little out of place :— 
“ We cannot say that Mr. Bright puts his case in the most 
sanguine light, and he would have done better to have left 
the matter after reproducing the old story about the flexi- 
bility of the motor." 

If you or your representative for the moment happen to 
be very much interested in the cause of electric tramways, 
there is no reason why you should assume that those who do 
not happen to share all youf views are necessarily concerned 
with the interests of the motor-'bus. The fact is, I am not 
associated with any system of locomotion, and any views that 
I may have ventured to express “ For and Against the Motor- 
'Bus "— or for and against electric tramways—have, at any 
rate, the merit of being entirely disinterested. I hold no 
brief for anyone, consequently I have no “ case ;" and the 
main tenour of my remarks was that motor-'buses and tram- 
ways have their separate and distinct spheres, the one being 
better suited for one set of conditions and the other for 
another. But I still think that the motor- bus is more open 
to improvement than the tramway. 

Charles Bright. 


Westminster, September 25th, 1906. 


The Penetráting Properties of the Mercury Arc Light. 


I have read the letter from “ 80] " appearing in your issue 
of the 14th inst, and find that he, like Mr. Marinier, 
entirely misses the principal point in my argument, which 
was clearly expressed in my first letter on the subject in your 
issue of August 3rd, and for Sol's benefit I will repeat 
the view therein expressed that “if two sources of different 
coloured illuminants have the same flux of light per square 
centimetre of radiating surface, then the illuminant rich in 
blue light will penetrate the atmosphere somewhat better 
than the illuminant rich in red and yellow light." 

It is an elementary fact, that water seen by transmission 
through a great thickness has a greenish tint, and I think 
that nobody will dispute the further fact that of all colours 
contained in white light, water will allow green to pass most 


easily ; and if we substitute air for water in the above state- 
ment, then it appears reasonable to conclude that air allows 
blue light to pe most easily, and I find corroborative 
opinions as to this in all the principal scientific works on the 
subject which deal with the colour of transparent bodies.” 

* Sol" propounds a theory which I have heard of before, 
but which I do not think will bear examination, because his 
theory requires the admission that the atmosphere is filled 
with uniformly distributed particles of solid matter of 
uniform size, namely, of a size so small that they would only 
be capable of reflecting the short waves of blue light, and 
there is no justification whatever for such an assumption. 

The popular but entirely erroneous idea that red light is 
more penetrative than blue has gained ground simply as & 
result of careless observation. 

Two identically similar oil lamps are taken, and a red 
glass is put in front of one of them, and a blue glass in front 
of the other, and the man in the street says that the red 
light is much the brightest, but he entirely forgets or does 
not appreciate the fact that there is much more red light 
than ‘blue light in the spectrum of these oil lamps, and 
therefore the quantify of red light filtered through by the 
red glass is naturally greater than the quantity of blue light 
filtered through by the blue glass. 

I repeat, however, that in my opinion the question of 
penetration is more influenced by light density than by 
colour. 

C. Orme Bastian. 


London, N.W., September 25th, 1906. 


MANCHESTER ELECTRICITY UNDER- 
TAKING. 


Report By Mr. S. L. Pearce. 


A REPORT by Mr. 8. L. Pearce, the chief engineer, on the capacity 
of the existing electricity works of the Manchester Corporation and 
the need for further extensions has been issued. It has been con- 
sidered and approved by the Electricity Committee, whose recom- 
mendations await the decision of the City Council. 

Mr. Pearce gives the average generation costs of the three 
stations in Dickinson Street, Bloom Street, and Stuart Street in the 
following table :— 


Dickinson Bloom Stuart All 
Street. Strect. Street. stations. 
X X 5% E 
— 2 g . 8.5 RT . E 8 4 
9 Я |$2| d 2 3 | ee 
£ A o Svj- О 2 8 о $2 
9 E S do E o E о 5 
EE <3 25 <3 
= В 3 E | | з 
Coal, &с... is es 24d. | £9,231 | "17d. 21,255 16d. | £39,876 | "17d. 
Oil, waste, water and 
engine room stores.. Hd. | 1,949 | *02d. | 8,590 | 03d. 6,555 | Od. 
Wages and salaries— | 
Generation .. - 18d. 3,994 | Od. 6,157 | Od. 15,507 | Od. 
Repairs and  main- | 
tenance of buildings, 
plant, &c., at gene- 
rating stations 10d.| 2,737 05d. 6,066 | 04d. | 12.895 0d. 


Total generation costa 
exclusive of special 
renewals 


Units generated 
Load factor 


San ae | 


18,159,215 
9-81 % 20° 


38 96 


— 


The figures bring out very strikingly the inefficiency of the 
Dickinson Street Works, as compared with the other two stations. 
The reasons, Mr. Pearce says, it is hardly necessary to consider at 
the present stage. The practical question is how best to utilise the 
more economical conditions obtaining at Stuart Street and Bloom 
Street, and what expenditure the department would be put to in 
carrying out a scheme, including the shutting down of the 
Dickinson Street station for six months in the year. The con- 
ditions existing at Stuart Street are about as good as can be 
expected "; at Bloom Street half the plant is in operation, one 
quarter being stand-by, and the other quarter down for overhaul. 
Dickinson Street takes up the balance of the load as and when 
required, and is also largely utilised as a stand-by station to be 
brought into operation for dealing with storm loads and dark 
weather in the summer months, The problem is, therefore (1) to 
do without the assistance of Dickinson Street during the summer 
months; and, (2) at the same time, keep the necessary amount of 
stand-by and load plant at the City stations requisite for dealing 

a a E 


532 


THE ELECTRICAL REVIEW. 


[Vol. 59. No. 1,506, OCTOBER 5, 1906 


with any circumstances that may arise; and further (3) to justify 
this course by the financial saving effected. 

The solution of the problem is to be found in the fact that the 
stand-by charges can be better borne by the Stuart Street station, 
as the whole matter turns chiefly on the coal question, for the 
following reasons :—' The steam generating plant at Stuart Street is 
more economical than at Dickinson Street ; (2) less boiler capacity 
would be required at Stuart Street for the same stand-by loads; (3) 
the normal load at Stuart Street is higher than at Dickinson Street, 
consequently more plant is in commission, and the former station 
is in a better condition to meet the sudden demands ; and (4) the 
normal maximum load at Stuart Street being about 6,000 xw. 
during the summer months, as against the 2,000 Kw. at Dickinson 
Street, the amount of stand-by boiler plant in proportion would be 
less at Stuart Street than at Dickinson Street. Careful tests have 
shown the amount of coal burnt per day of 24 hours at Stuart 
Street, by the large boilers, in keeping up to pressure on the range 
to be 15 cwt. per boiler. On this basis, and taking the actual 
working costs for the summer of 1905, Mr. Pearce proceeds 
to show in detail what would be saved by the shutting down of 
Dickinson Street for the six months. 

The average costs for the above period were :— 


Dickinson Street .. ‘55d. per unit generated 
Bloom Street f 35d. » T 
Stuart Street 288d. Т n 


To the Stuart Street figure must be added a percentage repre- 
senting units lost in transmission from Stuart Street to Dickinson 
Street, and conversion at Dickinson Street from high tension three- 
phase alternating to low tension direct current. This is ascertained 
to be 17 per cent. The corrected figure would, therefore, be 347d. 
per unit generated. 

For the six summer months of 1905, the units generated at the 
respective stations were:— 


Dickinson Street ..: Ba Ас “АЎ 4,072,811 
Bloom Street os aha on ssa 5,217,972 
Stuart Street iss 14,242,043 


On this output, and with the figures for works' costsas given above, 
a gross saving of £3,445 could be realised by meeting the Dickinson 
Street load elsewhere. This is a moderate estimate of the saving 
that might be expected under this heading, because of the very much 
lower working costs obtaining now at Stuart Street than in the 
summer of 1905. The average for the three months of the present 
year at Stuart Street is ‘243d. per unit generated, and for June, 
the third month of the three, 222d. per unit generated. On the 
other hand, at Dickinson Street—and this is a point the engineer 
wishes to empnasise—the present costs cannot be much improved 
upon, if at all, with the existing steam generating plant, and 
having in view the extremely poor conditions as regards load- 
factor. Suppose, for example, the Stuart Street figure be taken at 
25d.—a fair tigure—the saving expected for the summer of 1907 
would be, for the same output, £4,225. | 

Reference,“ Mr. Pearce goes on to say, has been made to the 
cost of transferring the stand-by changes to Stuart Stuart, or, in 
short, of maintaining the stand-by boiler plant at tbat station. I 
shall deal later on with what this must actually amount to, but for 
the present it may be taken to mean three extra large boilers. 
Calculations show this to work out to 2} tons per day, equivalent 
over the six months to an increase of 0054d. on the fuel costa of 
that station. This represents a figure of 1? per cent. on the works’ 
cost. Taking other points into consideration, such as the wear and 
tear, and increased maintenance on the stand-by boilers, and the 
slight addition to the running staff that may be necessary, І have 
estimated on a total increase to the works’ cost at Stuart Street of 
23 per cent., due to the transference to that station of the stand : 
by’ required for the city stations. The figure, therefore, of £4,225 
given above, needs correcting to the extent of £142; the saving, 
therefore, due to the shutting down of Dickinson Street may be put 
at £4,083. It isa moot point whether the apparent increase that 
may be expected on the Stuart Street costs will not be entirely 
swamped by the gain of the new and exclusively day load that will 
shortly be given to the station.” 

Turning to the wages question, Mr. Pearce says there would be a 
saving on this account, during the winter, as well as in the summer 
months. ZEE 

Next came the expenditure side of the account. The maximum 
combined traction, lighting and power load hitherto reached on the 
city stations for a stormy day in last summer was 9,860 kw. Taking 
into account this normal annual increase, it is not too much to say 
that for the summer of 1907 a total of 11,000 kw. may be reached 
under similar conditions and which the Dickinson Street and 
Bloom Street stations must be prepared to meet. Assuming 
Dickinson Street shut down, the plant available to meet this 
demand is as follows :—Bloom Street, three steam sets 5,400 K w., 
Dickinson Street, four sub-station converter sets 2,000 Kk w.— balance 
required 3,600 xw. Allowing for a margin of spare plant, three 
new sub-station sets of 1,500 xw. capacity each, or a total of 
4,500 Kw. would be required, together with the necessary high and 
low tension switch-gear, and their complement of high tension three- 
phase mains from Stuart Street." In any case, additional high 
tension three-phase plant will be needed at Dickinson Street next 
year. The following estimate of the cost of carrying out the pro- 
posals now submitted is given :— 


4,500 kw. of sub-station plant erected .. vs ci „ £12,000 
н.т. and L.T. switch-gear and gallery (Dickinson Street). oe 2,000 
42,400 yards of duct work for Uu. T. mains ee ee oe ee 7,900 


Two 25 sq. in. H.T. mains T" es ee es ee ee 8,000 
Contingencies, 6 per cent, on £14,000, вау „ э „„ „t 150 


- 


And there will be an additional annual charged on revenue of 
about '£1,999, although it should be noted that a large proportion 
of the item of £7,500 for mains duct work is not strictly incidental 
to the scheme. 

The installation of further sub-station plant at Dickinsen Street 
will entail the removal of Nos. 9 and 10 Goodfellow sets, costing 
originally £5,524, towards the liquidation of which a sum of 
£1,368 has been set aside from the sinking fund, leaving £4,156 to 
be accounted for out of revenue. | 

The position is thus summarised :—On the one band, there is an 
estimated annual gross saving of £4,083, and, on the other hand, ап 
additional yearly charge for interest and sinking fund of £1,999, 
leaving a net annual saving of, approximately, £2,084 if the pro- 
posals set forth are adopted. 

There is a supplementary report by Mr. Pearce, dealing with 
the plant capacity at Stuart Street. The present installation has a 
capacity of 16,500 xw., of which one large unit of & capacity of 
3,750 Kw. forms a reserve, leaving a margin of working plant of 
12,750 kw. The maximum load at Christmas, 1904, was 7,200 xw. ; 
1905, 9,400 kw. ; and it is estimated that the two next winters will 
see the load reaching to the following figures :—Christmas, 1906, 
11,000 kw. ; 1907, 12,500 kw. For reason stated, Mr. Pearce con- 
siders it desirable to extend with a unit of 5,000 Kw. capacity. No 
addition would be needed to the existing boiler plant. As to the 
type of unit, he strongly recommends a turbo-generator. The 
delivery and erection of this could not be completed under 18 
months. This time would be little enough, and it is the main 
reason why a report is brought forward at this juncture bearing on 
an extension at Stuart Street. 

The Electricity Committee, having considered this report, has 
authorised Mr. Pearce to prepare plans, &c. 

An estimate is given of the cost of the Dickinson Street and 
Stuart Street extension schemes. 

Dickinson Street scheme :— 400, O00. 
Stuart Street scheme :— 


One 5,000-x w. turbo-alternator erected X a 4 £21,000 

High tension switchgear. , Me 25 > s 9 x 2,500 
Pipe work T T we аа T © T - 

£24,000 

Contingencies (for both stations), meters and motors .. T 25,656 

Total .. ns .. £79,656 


The item for motors and meters is to provide for future needs 
arising from the exhaustion of existing borrowing powers. 

Deducting from the above total of £79,656, mains work (£15,500) 
for which borrowing powers already exist; and balance of loan 
outstanding on plant displaced (£4,156), there will be left a net 
sum of £60,000. То provide this the Council is recommended to 
make application to the L.G.B. for the necessary borrowing powers. 


THE ENGINEERING AND MACHINERY 
EXHIBITION AT OLYMPIA. 


(Continued from page 486.) * 
Leonard Shaw. 


Among the several electric copying machines on view must be 
mentioned the continuous rotary copier shown by this firm. This 
machine consists chietly of a vertical semi-cylindrical sheet of 
glass, over which the tracings slide, and 
an arc lamp, which is made to travel 
up and down the axis of the cylinder. 
As will be gathered from the illustra- 
tion, the sheet of glass is supported by 
a light metal framework, and its cylindrical 
form completed by a sheet-iron guard, 
At each of the vertical edges of the 
glass a small roller is fixed. An end- 
less band of canvas, of a width equal to 
the height of the ‘glass, passes from one 
roller round the back of the glass to the 
* other roller, and thence back to the first. 
Tze two folds of canvas are kept clear and 
AM at а proper tension by two idle rollers at 
the back. The tracings, with the printing 
paper behind them, are slipped in between 
the canvas and glass on the right of the 
machine, and, being dragged round by tbe 
canvas, are delivered from the opposite side 
with the exposure completed. Ап arrange- 
ment of speed cones is used to regulate the 
rate at which the canvas travels. Two light 
rollers are fixed to the front of the machine 
to wind long tracings from and on, asthey 
emerge again. 

From the above description it will be 


CONTINUOUS seen that, apart from the width of the 
Rotary PHOTO- tracing, the capacity of the machine is 
PRINTING unlimited. Prints of great length, such 
MACHINE. as those used for railway work or in 


shipyards, can be taken by it as easily as smaller ones, and only 


require a ortionately longer time. 
Fero palai (blue) prints can be d through at the rate of 
14 lineal feet per minute. Ferro-gallio (black) prints take about 


| | 
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twice as long. A machine for copying tracings 40 in. wide occupies 
a floor space about 2 ft. 3 in. square, is about 8 ft. high, and uses 
about two B. of T. units per hour. It will turn out about 2,000 sq. 
ft. of blue prints in eight hours, and the lamp will run at least a 
day without attention. T 
This type of machine is made in various sizes up to 54 in. wide. 


Excelsior Engineering Co., Ltd. 


"Excelsior" pumps are the special attraction of this company's 
stand, six high-speed pumps fitted with Gutermuth patent valves 
being on view. The various types include single, double and treble- 
barrelled vertical and horizontal patterns, arranged for speeds of 225 


W. H. Willcox & Co., Ltd. 


Mesars. Willcox's well-known specialities, which include anything 
from lubricating oils down to pumps, injectors, engine fittings, 
boiler mountings, and leather belting, occupy stands Nos. 138 
and 139. 


T. H. & J. Daniells, Ltd. 


Messrs. Daniells are exhibiting one of their 25-в.н.р. improved 
suction gas plants, which is utilised for driving two engines. One 
of these is a 14-н.р. engine of modern type, and operates a 
Westinghouse dynamo through а belt drive. The other engine is a 
converted Trusty oil engine, and its satisfactory running. since 
alteration illustrates a branch of business in which the firm 
specialise. | | | 

The Daniells plant offers special facilities for rapid starting up, 
and is adapted for working on fluctuating loads. 


Fig, 2.—ARRANGEMENT OF VALVES, 
"HICELSIOR" PUMP. 


to 350 1. 7.1. The main feature of the exhibit is, of course, the 
high-speed working made possible by the use of the Gutermuth 
valve, which incidentally enables these pumps to be efficiently 
driven by electric motors. 

The Gutermuth valve was referred to at some length in the 
ELxEcrricaL Revrew, July 29th, 1904, but in view of the interest 
attaching to this ingenious device, and of its probable wide adoption 
in the near future, some further details appear desirable. The 
valve consists of a strip of phosphor bronze sheet (fig. 1), one end of 
which is coiled upon a spindle to form a spiral, leaving a part of the 
sheet (which is also thicker than the coil) flat, to form the valve flap 
proper. 

As seen, the centre coil of the spiral is bent at a sharp angle, 
which fits into a slot in a spindle, securing the two parts firmly 
together. The projecting ends of the spindle are rigidly held in 
bearings, so that the flap is always in its correct position over the 
port. It will be seen that the entire opening of the port only 
entails a minimum coiling strain on the spiral, which is therefore 
of unlimited durability. Nevertheless, the spiral exerts sufficient 
spring power to close the flap gently immediately the current of 
water ceases. 

The prominent feature of these valves is their extreme lightness. 
In the pump illustrated in fig. 4, the weight is less than 6 oz. each, 


and of this, only the flap, weighing less than 14 oz., is put into . 


motion. These flaps will stand a pressure of 150 lb. per sq. in., and 
can be made for any pressure up to 1,000 Ib. per sq. in. 


Ета. 3.—CoNicAL VALVE Caaz, “ ExOELSIOR " PUMP. 


Figs. 2 and 3 show the arrangement of the suction and delivery 
valves for the pump shown in fig. 4; for all three barrels they are 
fitted in one conical valve cage. The latter can be bodily with- 
drawn from the pump, if desired, by removing one end cover. 

Fig. 4 illustrates a vertical three-throw high-speed pump, driven 


through single reduction gear by a 2-в.н P. Aston shunt-wound motor 


with a speed of 1,400 B. ..; this pu be running 
the Exhibition, ic x 


Fic. 4.—HLEOTRICALLY-DRIVEN HIGH-SPEED “ EXCELSIOR” Pour. 


Consolidated Pneumatic Tool Co., Ltd. 
The exhibit of the Consolidated Pneumatic Tool Co. comprises, 


among other things, a number of portable electric drilling and 


grinding machines. This firm make machines which are cooled 
by forced ventilation, and, therefore, have ventilating openings on 
either end, as will be clear from fig. 1, which shows a machine 
capable of drilling 14 in. holes. The machines exhibited include a 
breast drill, drilling up to gin. and a series of tools capable of 
drilling holes from 4 in. to 24 in. diameter. Practically all the 


Fic. 1.— VENTILATED PORTABLE Evzcrarg DRILL. 


tools have a planetary gear which distributes the strain on the gear 
of the machine equally all round the shell; in this respect the 
mechanical construction of the machine is superior to that of many 
tools, because the frame work is not subjected to any twisting strain, 
which would be the case if spur gearing were used. 

The larger machines capable of drilling from 1$ in. to22 in. dia. holes 
have two or three armatures running in a common field. A machine 
having two armatures is shown in fig. 2. The arrangement of the 
armatures and the disposition of tlie field and the exciting coils of 
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a three-armature machine will be clear from fig. 3. It is claimed 
that such multi-armature machines are lighter than drills with a 
single armature of corresponding output. 


Fra. 2.—TwOo-ABMATURE ELECTRIC DRILL. 


A hand electric grinding machine is also on view, having an emery 
wheel 5 іп. х in. This machine is used principally for grinding 
off the ends of girders after they have been cut, or removing the 
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Fra. 3.— SECTION THROUGH THREE-ARMATURE DRILL. 


rag from the edges of holes which have been drilled. A magnetic 
drill post capable of holding a drill when drilling 4 in. holes is also 
shown on the stand. 


J. H. Heathman & Co. 


This firm are exhibiting specimens of their well-known ladders, 
which find favour for a variety of purposes; Mesars. Heathman's 
tower wagons and ladders for arc lamp andtrolley wire repairing 
are already very familiar to our readers. 


Boardman Bros. 


Lj 

Messrs. Boardman are showing a great variety of their speciality 
" Kleenall Cloth." This is made from the finest quality cotton 
yarn spun and woven by a special process, so as to render 
the material as absorbent as possible. It isclaimed that no material 
on the market can compare with it for cleaning purposes, it being 
free from dust and grit, and also from fluff or loose ends. It is 
much more economical in use than the ordinary cotton waste or 
mutton-cloth, owing to its greater power of absorption, and it can 
be cleaned if required by rinsing through soda-water. It is 
especially recommended for cleaning commutators. “ Kleenall” 
can be obtained in various size rolls, and if it is desired colours can 
be woven in as a distinguishing mark. This cloth is also cut into 
Squares, hemmed and bound, thus enabling it to be washed 
many times. Messrs. Boardman also show their Royal Mail and 
Antifrix packings, much of which is in use in power stations 
throughout the country. 


Crossley Bros., Ltd. 


This firm exhibit two of their well-known gas engines and a suction 
gas plant. One engine, of the high-speed electric lighting type, is 
direct coupled, by means of a flexible coupling, to an electric gene- 
rator, utilised for lighting the stand. The engine runs at 220 fl. P. M., 
and will develop 39 в.н.р. on suction gas ahd 49 в.н.р. on town's 
gas. ү 

Another slightly smaller engine is employed in driving machinery 
in the exhibition; both engines run on suction gas from the plant 
on view, and are fitted with electric ignition. 


The Davies Patent Boiler, Ltd. 


The merits of the Davies boiler have already received due 
recognition in our pages, a lengthy and illustrated description 
appearing as recently as August 24th last. 

In design the boiler follows common-sense lines, which we need 
hardly add, include a furnace and combustion chamber 80 arranged 
as to ensure the best possible utilisation of the heat generated ; an 


Het Ree 


THE Davies Patent BOILER. 


— 


efficiency of over 86 per cent. is claimed, as the result of authorita- 
tive tests. Our illustration shows the boiler installed at the 
exhibition for the purpose of supplying the exhibition generating 
plant. ‚ 


The Autoloe Syndicate, Ltd. 


The "Autoloc" is a patented automatic irreversible locking 
device of very simple design, and susceptible of profitable applica- 
tion in various directions. It is especially suited for replacing 


TELEGRAPH DRAW-TONGS, WITH “ AUTOLOO" ATTACHMENT. 


ratchet movements, notched quadrants, A cone away with their 
accom ing hand grips, triggers, pawls and springs. 

The device will be Dottor understood by reference to the illus- 
tration here given of a telephone and telegraph draw tongs, on 
which the ratchet movement for holding the wire in tension is 
replaced by the “ Autoloc.” In this case the locking device is in 
duplicate; it consists essentially of two balls lying in an annular 
space between a projecting oval-shaped boss of the straining pulley 
and an outer casing or cup. Each pair of bells is separated by a 
spring, which forces them apart into the narrow parts of the annular 
recess, as shown in the illustration. 
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To put strain on the wire, the central spindle is rotated in either 
direction by a lever or tommy bar” fitting over the square end of 
the spindle. This spindle in turning first moves the two lugs, shown 
in our view, separating the pairs of balls, unlocking the latter; 
then rotates the pulley with its oval projection (by a loose con- 
nection not clearly shown) thus putting on the strain. The 
tendency of the pulley to run back is obviously checked owing to 
its oval projecting boss locking with the balls and outer casing. 

The device is, of course, applicable in any number of ways, and 
is especially suited to apparatus exposed to vibration. 


BUSINESS NOTES. 


The Secrephone.—Some time ago we noticed the 
introduction of this device, which is an attachment fitting the 
mouthpiece of the standard patterns of transmitter, by means of 
which it is possible to carry on conversations in an undertone; the 
chief advantage of this is, of course, to do away with the annoy- 
ance and interruption commonly experienced by persons at work in 
an office when someone is using a telephone in the same room, and 
our experience shows that this object is admirably attained. The 
makers (the SECREPHONE Co., of 10, Coleman Street, E.C.) have 
now modified the design of the apparatus by substituting aluminium 
* for the ebonite parte, which were liable to breakage, and we under- 
stand that the device has met with a cordial reception at the hands 
oftelephone users. The same company make the ''Telaupad," a 
rubber cushion for the receiver, which excludes external sounds and 
prevents the pain experienced when the receiver is held to the ear 
for a long period. 


New Illuminated Sign.—Last week we paid a visit to- 


the offices of Messrs. Horace бтмох & Co., at 2, Mincing Lane, 
E. O., to see a new automatic sign which they have brought out. 
Unfortunately, patent considerations prevent us from describing 
the details of the invention, though we hope to do this on a future 
occasion; all we can say for the moment is that by an extremely 
ingenious and simple device, striking and ever-changing colour 
effecta are produced with the minimum expenditure of energy, and 
at small capital cost. The pictorial or other designs can be changed 
as often as desired without affecting the mechanism, the whole 
apparatus is portable and waterproof, and both front and back of 
the sign are equally effective. It can be used in or out of doors, 
connection being made by means of a flexible cord and plug, and 
it eerves perfectly well as an unilluminated sign in the daytime. 
'Those who are interested in electric signs can obtain further parti- 
culars on application to the makers. 


Nernst Lamps.—A large installation of the“ Multiple“ 
type Nernst lamps can be inspected at Mesers. Edwards & Co.’s 
premises in Tottenham Court Road, W. C. Messrs. Edwards are, 
we understand, prepared to give any information required. The 
lamps were supplied by the ELECTRICAL Co., Lrp., of Charing 
Cross Road. We are informed that for street lighting Nernst 
lamps have been particularly successful, lamps being supplied by the 
Electrical Co., Ltd., to considerably over 100 electric lighting 
stations. 


Book Notices.— Battery Record Book.—This а log-book 
which has been issued by the A.B.P. Accumulator Co., Ltd., of 
Stockton-on-Tees, for the use of battery attendants. It is prefaced 
by a brief set of instructións on the management and care of 
accumulators, and diagrams of connections. The remainder of the 
book consists of ruled record forms, each of which provides a 
column of entries relating to the state of the battery, amount and 
duration of charge, &c., on each of 16 days. Spaces аге pro- 
vided for remarks and for the signature of the attendant. 
Methodical inspection and systematic recording of facts are the 
life and soul of battery attendance, and a log-book of this kind 
ought to be religiously used by everyone in charge of a storage 
battery. 

Telpherage Electriguc.— By E. Guarini. Paris: Н. Dunod and 
Е. Pinat. Price 2 fr.— In this brochure the author describes the 
recent advances which have been made in the application of 
electricity to telpherage, with & large number of illustrations of 
actual examples, mainly drawn from the United States. These 
include aerial cable-ways and rigid structures, some of which are 
employed for passenger as well as goods traffic. The advantages 
of the system in new and undeveloped countries are obvious, but it 
has also a wide scope elsewhere and might often be usefully applied 
in this country, where it is at present represented by very few 
examples. Prof. Guarini’s work, therefore, should be of considerable 
utility. 

L.G. O. is the name of a publication which commenced appearing 
a few weeks ago in London (50-52, Ludgate Hill,E.C.) It is not 
an organ concerning itself with the interests of omnibus share- 
holders, for L.G.O. means Local Goverwment Officer. It can hardly 
be called a new journal, for it is our old friend the Public Health 
Engineer under the altered title and in an improved form. It 
takes its title from the fact that it is the official organ of the 
National Association of Local Government Officers. 

Messrs. STANLEY, POPPLEWELL & Co., Lro., patent agents, of 
Chancery Lane, have issued a three-fold circular giving some general 
information concerning the new Patent Law. 7 

“ Turbines.” By W. H. Stuart Garnett. London: Geo. Bell 
and Sons, 88. Gd. net. | 


“Report of the Council of the City and Guilds of London 
Institute to the Members, 1906." London: Head Office, Grosham 
College, E.C. 

“Alternating Currents.” By С. G. Lamb. London: Edward 
Arnold. 10s. 6d. net. 

" Modern Buildings, their Planning, Construction, and Equip- 
ment.” By G. A. T. Middleton, A. R. I. B. A. Vol. IV. London: 
The Caxton Publishing Co. 108. 6d. net (per volume). 

“Science Abstracts.” Parts A. and B. Vol. 9, No. 105, 
Sept, 25th, 1906. London: E. and F. N. Spon, Ltd. 1s. 6d. net 
each part. 

* Electricity of To-day: Its Work and its Mysterics.” By Chas. 
R. Gibson. London: Seeley & Co., Ltd. 5s. net. 

" Journal of the Franklin Institute.” Vol. CLXII, No. 3, 
Sept., 1906. Philadelphia: The Institute. 50c. - 

“Journal of the Western Society of Engineers" Vol. XI, 
No. 4, August, 1906. Chicago: The Society. 50 c. 

The following books are published by Messrs. E. and F. N. 
Spon, Ltd., 57, Haymarket, W.,and in New York by Messrs. 
Spon and Chamberlain, 123, Liberty Street :— 

“English Weights with their Equivalcnts in Kilogrammes.” 
By Fredk. W. A. Logan. , 1s. net. 


„The Stoker's Catechism.” By W. J. Connor. 18. net. 

“Experimenting with Induction Coils.” By H. S. Norrie. 
1s. 6d. net. 

“A Treatise on the Grouping of Electric Cells.” By W. F. 
Dunton. 1s. 6d. net. 

“The Management of Electrical Machinery.” Ву Е. B. Crocker 


and S. S. Wheeler. Sixth edition. 4s. 6d. net. 

“The Care and Management of Electric Plants.” 
Schneider. Revised edition. 5s. net. 

."'The Smith and Forgeman's Handbook of Practical Smithing 
and Forging.” By Thos. Moore. 58. net. 


Exhibition Awards. — THE FRICTIONLESS ENGINE 
PacKING Co., LTD., have been awarded a gold medal at the Milan 
Exhibition. This makes the second gold medal received this year 
for the company’s exhibits of Karmal” packing and Roko 
belting, the other awarded being from the Tourcoing Exhibition, 

rance. 


India.— From Jndian Engineering we learn that the 
G.E. Co., LTD., has recently executed a large order for arc lamp 
carbons for the Bengal Nagpur Railway. 

The PuæNIx Dynamo ManuracTuRING Co. has in hand an 
electric drill, together with a set of high-speed drills, for the 
Khargpur Workshops of the Bengal-Nagpur Railway. 

The British WrsTINGHOUSE Co. is supplying the East Indian 
Railway with four transformers and a 40-в н.р. motor, together 
with spare parts, for the loco. department. 


Catalogues and Lists.—Messrs. Н. G. Mayer & Co., 
67, Aldersgate Street, London, E.C.—A number of illustrated 
pamphlets concerning their special lines. The Thomas soldered 
rail-bonds as made by the Lord Electric Co., of Boston, U. N. A., are 
described in detail, the method of their application being well and 
interestingly shown; a second publication gives in the course of 
some eight pages, an account of the carbon works of Messrs. Schiff 
and Co., of Schwechat, Vienna, with views showing the different pro- ' 
cesses connected with carbon manufacture in progress; a third and 
smaller list gives prices of arc lamp carbons for open and enclosed 
and flame lamps; another list shows illustrations of carbon brushes ; ` 
while yet another is a finely illustrated catalogue with prices of the 
various different types of Nernst lamps and fittings, reflectors, 
accessories, &c., for same. As recently announced the firm has 
lately opened a special department for the sale of these lamps. 
GENERAL ELECTRIC Co, Ітр., London, E.C.—To be abreast of 
the times, the publicity department of a concern with such wide 
and varied interests and manufactures as the General Electric must 
be ever on the alert producing something which shall command the 
notice of the trade, This department has, as the latest example of 
its energy, produced a couple of impressive show-cards of Roberteon 
lamps for traders to display indicating that these lamps are '' sold 


By N. H. 


` here," aleo that they last longest, burn brightest and save 


current." 'lhe design adopted fixes the word '*Robertson" in- 
delibly on your mind—you cannot get rid of it. One of the show- 
cards is a standing device for counter use. Several new 
pamphlets have just been issued. One gives some hints to 
the user as to when to change his lamps so as to economise current 
consumption. One is a picture-card depicting a yacht, whose sail 
bears the words Оп Sale Everywhere; on turning back the sail 
we find the Robertson lamp taking “a shift ” forthe san. Another 
assumes the form of a little folding card, showing how illumina- 
tion matters went from bad to worse—torch ! candle ! ! oil lamp!!! 
then gas!!! until the Robertson lamp came along to set things 
right. Each stage is represented by a more or less appropriate 
attempt at illustration, and beneath each is some versification of 
the order, The boy stood on the burning deck, Roast ing chestnuts 
by the peck.” 

The САввоз Co., Carron.—Eight-page circular giving illustrations 
of the Carron ” gas and water pipes and connections, flange pipes 
and flange pipe connections. Tabulated figures of sizes and weights 
are given. 

SIMPLEX  CoNDpurrs, LTD., Birmingham. — Circular concerning 
their sample cabinets of the Simplex steel conduit system, which 
they are issuing for the forthcoming season. They will be pleased 
to hear from the principals of technical colleges who are able to 
make use of these for lecture, demonstration, conversazione and 
such like purposes. 
` BRADFORD ELECTRICAL ENGINEERING Co, Bradford.— Price 
card. of Caecé's “ Royalito " lamps. 
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Marcon: Wrreress TELEGRAPH Co, Lrp., 18, Finch Lane, 
E. C., and Dalston.—New catalogue (32 pp., 64 in. x 84 in.) containing 


a detailed description, with diagrams and general illustrations, of. 


the direct-reading cymometer, desighed by Dr. J. A. Fleming, 
F. R. S., together with full instructions for its use. The company 
are now able to provide cymometers to cover the whole range of 
waves used in wireless telegraphy and to supply special adjuncts to 
enable the instruments to be employed for the measurement of the 
decrement of the oscillations in an oscillatory circuit. 

The Евістіонгквв Exame Paoxrna Co, Lrp., Harpurhey, 
Manchester.—Lists relating to two kinds of packing lately intro- 
duced by the company, one specially designed to meet the demand 
for packing to withstand boiling water, and the other to stand the 
perhaps still more severe test of ammonia in pumps. 

Messrs. Crompton & Co., LTD, London, E. C.— Illustrated 
pamphlet (D 27) in their usual style and size (6 in. X 9 in.), setting 
forth in some 28 pp., finely illustrated descriptions of their alter- 
nating-current motors and generators. Gencrators, sub-station 
converters, induction motors, single, two and three-phase motors, 
starting transformers, main switches and motor panels, all come in 
for description, and tabulated data concerning outputs, speed, 
voltages, prices, shipping dimensions appear, some useful formule 
and general notes bringing up to the rear. 

CHLORIDE ELECTRICAL STORAGE Co., Lr». 39, Victoria Street, 
S. W.— For the benefit of engineers in charge of plants and all who 
have anything to do with the working and management of battery 
installations this company has issued & useful instruction book of 
36 pp. on the care and operation of the “ Chloride " accumulator. 
Notes on such matters as charging, discharging, taking records, 
inspecting cells, and the causes and effects of troubles, are included 
among this general collection of information which, put briefly, 
tells what to do and what to avoid. The battery room, its lighting, 
ventilation, cleanliness and so forth are discussed, and there is 
& description of apparatus and accessories required to render an 
installation complete. A glossary of battery terms and definitions 

is also included, 


For Sale.—Mrssns. WHEATLEY King, PRICE & Co. 
are offering the premises, works, plant, &c., of the Industrial 
Engineering Co., Ltd., Newton, Hyde, for sale by private treaty, 
by order of the receiver. 
advertisements this weck. 


The Price of Copper.—The copper statistics for the end 
of the month (September) exhibit a further reduction in stocks, the 
total being 7,658 tons, or 780 less than a fortnight ago, and slightly 
under even the low figure recorded at the close of August. Thanks, 
however, to the larger shipments afloat from Australia, the visible 
supplies of 12,483 tons are 220 tons up, so that statistically there is 
small reason for the advance in the quotation during the fortnight 


from £86 178. Gd. to £91 28. 6d. per ton, which was the high level 


reached at the close of September. The total supplies for the 
month were a few hundred tons ahead of the deliveries, notwith- 
standing that the American shipments were 4,300 tons less than in 
August and below those of any month since April last. The very 
high comparative value at which the metal stands now may be 
gauged from the fact that at the end of September, 1904, when the 
visible supplies were only 600 tons above those available at present, 
the quotation stood at no more than £58 per ton, or £35 below the 
current price.— Financial Times. 


Dissolutions and Liquidations.—The Empire ELEC- 
TRIC Licht AND PowrR Co., LTp.—A compulsory winding-up 
order having been made against this company, described as of 
Effingham House, Arundel Street, Strand, W. C., the statutory first 
meetings of the creditors and shareholders, were held on Tuesday at 
the Carey Street offices of the Board of Trade, Lincoln’s Inn, W.C. 
Mr. H. E. Burgess, Official Receiver, presided ; and Mr. Foy (Busk, 
Mellor & Norris) attended for the Tudor Accumulator Co., Ltd., 
upon whose petition the winding-up order was made on August 22nd 
last. Proofs to the amount of £20,224 were tendered on behalf of 
creditors. The chairman reported tl at the company was promoted 
in November, 1902, by Mr. Alfred Slatter, assisted by Mr. J. 
Paxman, with a nominal capital of £50,000 subsequently increased 
to £100,000. Mr. Slatter had entered into arrangements with the 
Chesham and Romford District Councils to supply them with elec- 
tric power for lighting and tramway purposes, and the company 
was promoted to pass on the benefit of the contracts, Mr. Slatter 
being personally unable to finance such extensive undertakings. 
His salary as managing director was originally fixed at £500 per 
annum, but was reduced from October, 1904, to £250 per annum. 
He also acted as secretary and electrical engineer to the com- 
pany, and now claimed to be a creditor for £825 in 
respect of salary, &c., and a further sum in lieu of notice. The 
company agreed to give Mr. Slatter £3,500, payable half in cash 
and half in fully paid shares in consideration for his interest in the 
Chesham electric lighting undertaking, the Romford electric 
lighting order, and the Romford Electric Tramway Act. Only 
£1,000 of the purchase price had been paid in cash, which was 
immediately reinvested in shares of the company, and the fully 
paid shares;had not been allotted. A prospectus was issued in 
November, 1903, privately to friends of the directors, offering 
87,142 shares for subscription. Altogether 14,626 shares had been 
issued for cash. Shortly after promotion, the company took steps 
to acquire from various publie bodies the right to supply them with 
electric power, and in this way large sums were expended. The 
only work, however, actually undertaken was the Chesham electric 
vontract, over which the company had expended £24,173. They 
farther disbursed nearly £9,000, with a view to obtaining the 
Rotnforü Tramway Act, £1,115 over the Romford electric light 
provisional order, £518 over a similar order for Halesowen, and 


Some particulars appear among our 


£129 upon sundry other electrical negotiations. The £14,000 sub- 
scribed for shares, together with £6,200 obtained on loan 
from the bankers was expended, and the company now 
owed nearly £20,000 to unsecured creditors, and £1,100 on second 
debenture bonds issued to their solicitors in satisfaction of their 
claim to £2,200 for costs. The statement of affairs had not been 
lodged, but was in course of preparation, and a summary of it, 
together with full observations upon the failure, would shortly be 
issued to the creditors and shareholders. The freehold property at 
Obesham, consisting of the land, buildings, machinery, mains, &c., 
was valued at over £20,000, and the other assets comprised a deposit 
of £1,301 with the Paymaster-General in connection with the 
Romford tramway scheme; cash, £33; stock-in-trade, £510; and 
book debts, £434. Mr. Walter Allnutt, incorporated accountant, 
5, Lime Street, E.C., was, on August 23rd last, appointed receiver 
and manager for the first debenture-holders of the undertaking at 
Chesham, and he was carrying on the contract there. Mr. T. O. 
Callender (Callender's Cable and Construction Co., Ltd.) supported 
& resolution moved by another creditor, that Mr. Allnutt should 
fill the post of liquidator. He stated that it was intended to form 
а new company that would take up the old company's undertakings 
and carry them through. An amendment was moved by Mr. A. B. 
Pescatore, representing the petitioning creditors, that Mr. C. 
Middleton Kemp should act as liquidator, but after a discussion the 
amendment was withdrawn, and Mr. Allnutt was unanimously 
elected to the post. The following gentlemen were selected as 
members of the committee of inspection, viz. :—Mr. Т. О. Callender 
(Callender's Cable and Construction Co.), Mr. A. В. Pescatore (The 
Tudor Accumulator Co., Ltd.), Mr. W. C. C. Hawtayne (Hawtayne 
and Zeden), Mr. E. V. New (New & Son), and Mr. Wm. Paxman 
(Davey, Paxman & Co,Ltd.). ' 

Messrs. WARAM & ВовһгАМр, Grove Engineering Works, 
Claypit Lane, Lecds.—Messre. W. Wharam and F. J. Borland have 
dissolved partnership. The assets have been assigned to Mr. Alfred 
Hutley, 50, Albion Street, Leeds, for realisation and for the purpose 
of winding up. The sale has been fixed for October 22nd and 24th. 
Claims against the firm should be notified to Mr. Hutley. 

ELECTRICAL TuRNERY, Ltp.—This company is winding up volun- 
tarily, with Mr. T. M. Gordon, 1, Kenway Road, Earl's Court, S. W., 
as-liquidator. 

Вехнлм & Евоср, Lrp.—Mr. W. B. Peat, the Receiver and 
manager, notifies that the works of this company are closed down 
from September 29th, and no further orders will be iseued by him or 
on his behalf. 

INTERNATIONAL ELECTRIO TRACTION AND POWER SYNDICATE, 
Lrp.— A meeting is to be held at Northern Assurance Buildings, 
Albert Square, Manchester, on November 9th to hear an account of 
the winding up, from the liquidator, Mr. John Morris. 


Trade Announcements.—In consequence of their 
removal from Bradford to Doncaster, all goods and communications 
intended for the works or registered offices of the RHODES 
ELECTRICAL MANUFACTURING Co., LTD., should be addressed to 
them at Riverside Works, Doncaster. 

The offices of the RIVER PLArRH ELECTRICITY Co, have been 
removed to 79, Coleman Street, E. C. 

The address of the offices, factory and warehouse of the Онтон 
CABLE Co., LTD., has now been altered to Eagle Wharf Road, 
London, N. 

Consequent upon increased business in carbons, incandescent 
lamps and electrical accessories, the SLOAN ELECTRICAL Co., LTD., 
have taken further premises at 11, Fore Street Avenue, E.C. 

THE Smarr Power DyNAMO AND Motor Co. have removed to 
Old Lane, Openshaw, Mancbester. 


Electric Derricks for Hamburg.—<According to the 
B.of T.Journal, tenders were recently invited for 18 electric 
derricks for the Customs Harbour on the Veddel. 


LIGHTING and POWER NOTES. 


Acton.—At a meeting of the Council this week а resolu- 
tion was carried protesting against the Council embarking upon 
municipal trading. It was estimated that £7,314 would be realised 
from the sale of electricity for the whole year; the actual takings 
for one quarter were £1,012. 


Barking.—The U.D.C. has decided to supply energy to 
owners for groups of not less than 12 houses at 3d. per unit. 

Both the LGB. and the B. of T. have informed the Council that 
they have no authority to grant powers for hiring out motors, 
electrical apparatus, &с., and the L.G.B. has also intimated that it 
would seem that the Council is not authorised to execute any 
repairs upon consumers’ premises beyond the terminals. 


Bray.—The U.D.C. electricity undertaking was one of 
the first to be put down for public supply in the U.K., it being 
originally started by Messrs. J. E. H. Gordon & Co. іп 1891, and 
purchased by the U.D.C. in 1896. Considerable additions to the 
generating and distributing plant were cerried out in 1894. 'The 
arc lamps in use for street lighting until recently were of the first 
Brockie-Pell type manufactured by Messrs. Johnson & Phillips, and 
fitted in lanterns similar #0 those erected in the City of London in 
1801. Thest lamps, which had been in cOntintdns use for 15 yours, 
have nów been replaced. Swati-neck brackets have been fitted to 
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the existing pillars in the principal thoroughfares, and handsome 
carriers to the pillars along the sea front. The new arc lamps were 
supplied by the Gilbert Arc Lamp Co., and are of their double carbon 
type, burning 30 in series on an alternating 60 ~ circuit. The work 
has been carried out to the specification and under the supervision of 
Mr. W. J. U. Sowter, electrical engineer to the U.D.C. 


Canada.— Emerson (Man.).—A project is on foot to 
establish an extensive water and power plant on the Roseau River, 
at a point about 22 miles from the town. Experts have been over 
the ground, and report that the scheme is one that is likely to 

rove very profitable. The volume of water passing over the bed 
s sufficient for the development of 12,000 н.р. The initial cost for 
installing a dam and plant, sufficient to meet all demands for lignt 
and power within a radius of 40 miles, has been approximately 
estimated at $200,000. а 

Orrawa (OxT.).—The Ontario Hydro-Electric Power Commission 
has now decided to furnish a public power plant for the city 
under the provisions of the recently enacted power Bill, passed 
by the Legislature. With this object in view, the commission has 
sent its chief engineer, Mr. P. W. Sotham, to the city to look into 
the situation. The Chandiere Falls, on the outskirts of the city, 


are mentioned as admirably adopted to meet the Commissioner's . 


requirements. 

ONTABIO.— Many cities in Ontario are applying for a supply 
of electric energy for power. The Berlin Municipality has 
applied for 3,000 н.р. per annum; London, 10,000 н.р.; Waterloo, 
900 H..; Galt, 2,900 H.., while the City of Toronto a short time 
ago applied for 30,000 н.р. from the Great Cataract. Port Arthur 
requires immediately 2,000, and has made a further application for 
20,000 н.р. to bo taken from Dog Lake, 30 miles from the city. 


Continental Notes.—FnaxcE.— The French Minister of 
Public Works haa appointed, as members of the committee of 
electricity, in accordance with the law of June 15th, 1906, 15 pro- 
fessional representatives of large French electrical undertakings, 
and 15 members representing the departments of the interior, 
9 works, post and telegraphs, war and agriculture. M. Mascart 

as been appointed president, and M. Monmergqué, secretary. 

SwirzERLAND.—Plans are being prepared for a generating station 
of a capacity of. 3, 400 R. P., which it is proposed to establish at 


2. 

TuREEY.—La Société des Tramways et de l'Electricitó de 
Beyrouth has lately been floated in Brussels with a capital of 
£144,000, to acquire and work a concession for electricity supply, 
and a system of electric tramway in the town of Beyrouth. 

IraLy.—La Società Elettrochimica Pont St. Martin has secured 
a concession from the provincial authorities of Turin to erect a 
plant on the River Dora Baltea for generating electrical energy for 
power purposes. 

The British Consul at Venice reports that the Cellina hydro- 
electric installation is now working, and the principal industries 
in the town are being supplied with electrical energy. 

A Rome paper states that recent statistics compiled by the 
special commission appointed to inquire into the water powers of 
Italy show that about 5,000,000 н.р. is available in the country. 

Sralx.— The municipal authorities of Viver (Castellon) and 
Cebolla (Toledo) have lately invited tenders for the electric lighting 
of their respective towns. 


Cotton Mills.—A Lancs. correspondent says that Messrs. 
Thos. Dugdale Bros. & Co., of Blackburn, have decided to adopt 
electrical driving in the Griffin mill, which contains nearly 100,000 
spindles. | 


Dudley.—The T.C. proposes to borrow another sum of 
£3,000 for additional mains. Arrangements are being made with a 
London firm to let out electrical motors on the hire system. 


Durham County.—A special meeting of the C.C. was 
held on the 26th ult. to consider, infer alia, a number of resolutions 
which had for their object the taking of preliminary steps towards 
inquiries as to the proposed establishment of a system of electric sup- 
ply by thecounty. It was moved that the Electric Supply Committee 
be reappointed to resume its inquiries, and to report as to various 
particulars in connection with the proposed scheme. The resolu- 
tion was ruled out of order. Another motion was then put 
expressing the opinion that the Council had power to promote 
Bills in Parliament, and asked that the clerk be instructed to give 
the necessary notices that a resolution would be put to the next 
meeting, that a Bill be promoted in Parliament for a county scheme 
of electric supply for Durham, but this was rejected by the casting 
vote of the chairman. Other resolutions provided forthe collection 
of various particulars as to the powers, obligations, failures to carry 
out obligations, &c., by existing private schemes of electric service 
in the county, and for asking the clerk to advise as to the mode of 
procedure to be adopted to secure the amendment of the terms 
üpon which existing companies had secured monopolies of service 
in the county. These resolutions were carried. 


Epsom.— The U. D. C. has decided to extend the electric 
cables at a cost of £232, and to light two roads with 35 tantalum 
lamps. 

Hornsey.—A municipal electrical exhibition, in which Mr. 
N. Staniland, the borough electrical engineer, is the moving spirit, 
was formally opened in the Christ Chureh Schoolroom on Tuesday by 
the Mayoress Among the well-known firms exhibiting, may 
be mentioned the Western Electric Co, and the Dowsing 
Radiant Heat Co., the latter prominent with its electric heating 
apparatus. A number of local firms are also taking part. Art 
metal lighting fittings, of which there are a large variety, 
make a very attractive display. Unfortunately for the borough 


undertaking, there is little prospect of a substantial day load, as 
there are practically no industries within its area, Judging by the 
amount of literature on the Electricity Department's stand at the 
exhibition, the Department is fully awake to the fact that it is 
necessary to push the sale of energy. With a view to increasing 
the number of electrically lighted shops, the Electricity Committee 
has decidéd to supply energy for arc lighting at a fixed price per 
quarter, or per annum, with a specified number of hours’ consump- 
tion, a clock meter being provided to register the number of hours 
run. A little booklet giving detailed information respecting this 
departure has been issued by the borough electrical engineer. 
Admission to the exhibition is free and it closes to-morrow. 


India.—G EnsoPPA : FaLLS.— For sentimental reasons the 
Government of Bombay. has refused the application of Messrs. 
Eardley Norton & Sutherland, of Madras, for a concession for the 
use of that portion of the water power of the falls which lies within 
its jurisdiction, for the purpose of supplying electrical power for 
smelting manganese ores and for manufacturing steel from iron ore. 
Indian Engineering says :—The applicants were informed that pre- 
vious applications for the water power of these falls had been 
received and refused, that the Government of India considered that 
any industrial or economic advantage would be dearly purchased at 
the permanent sacrifice of one of the greatest wonders of the Eastern 
world, and that under no conditions could a company be permitted 
to make use of the water power of the falls. 

JAMALPORE.—The generating plant in the electric power house 
at the Jamalpore workshops of the East Indian Railway, not- 
withstanding a recent addition, is still found inadequate to fully 
meet requirements. It is accordingly contemplated to provide 
an additional 300-Kw. turbo-generator, with the necessary accessories 
&c., in the existing power-house. The supplemental installation is 
estimated to cost a sum of about £5,000.— Indian Enginceriyg. 

RooRkKEr.—An installation of electric light and fans and overhead 
supply lines for the Thomason Civil Engineering College Buildings, 
is to be put down, and tenders were recently invited for carrying 
out the work. 


Japan.—The British Consul at Kobe reports that there 
is now under consideration a plan to furnish electricity to Osaka 
and Kioto. The power house will be established at a village some 
28 miles distant from Osaka and about 8 miles from Kioto, and it 
is stated that with the water power available about 32,000 Kw. can 
be generated. No special scheme has as yet been decided upon, 
but it is hoped that British manufacturers and capitalists will 
secure at least a share in the undertaking. 


London.—SuorepitcH.—An L. C. C. loan of £23,555 ig 
to be taken up by.the B.C. for E.L. purposes. 


Malvern.—On September 25th a L.G.B. inquiry was 
held into the application of the U.D.C. for a loan of £4,500 for 
E.L. purposes. It transpired that £1,630 represented money 
already spent. The inspector objected to certain “etceteras,” and 
eventually the sum asked for was reduced to £4,334. There was 
considerable opposition on the ground that the undertaking was 
unprofitable. 


Portrush (Co. Antrim).—The U.D.C. has, on a recom- 
mendation by its Lighting Committee, decided in favour of an 

eement between the Council and Messrs. Curran Bros., of Belfast, 
for lighting the town by electricity. 


Salford.—The Electricity Committee has recommended 
the T.C. to adopt an alternative charge for energy for power of £1 
per quarter per в.н.р. demanded and 4d. per unit. | 


Stourbridge.—The U.D.C. has submitted to the B. of T. 
a draft deed transferring the E. L. order to the Sbropshire, Wor- 
cestershire and Staffordshire Electric Power Co. 


South Africa.—East LoNpoN.—Mr. J. Mordey Lambe, 
the municipal electrical engineer, has presented to the Council his 
report as to the advisability of the Corporation accepting the offer 
of the East London Harbour Board, to sell to the Council its 
generating station and plant at present being used for the purpose 
of lighting the wharves, offices, &c. The offer of the Harbour 
Board was to sell the station and plant outright at cost price, 
including the cost of raising the loan and interest to June 30th last, 
for £39,019; the land on which the station stands to be handed 
over in exchange for other land belonging to the Corporation. The 
Harbour Board further stipulated that it should be supplied by the 
Council with all the energy it required at 3d. per unit. 

Mr. Lambe, in his report, says that the buildings are, in his 
opinion, of excellent design and construction, whilst the plant and 


‚ operating arrangements are also the best that could have been adopted 


for a station having an outpnt such as this station has at present, 
and then points out the alterations necessary to increase the coal 
storage capacity and render the bunkers suitable for use with 
mechanical stokers; he also proposes to re-erect two of the existing 
water-tube boilers from the Council's power station at the Harbour 
Board stat ion; and to replace the existing generating sets by the larger 
sets last installed in the Council's power station, as, in his opinion, 
the generators in the Harbour Board station are unsuitable for town 
lighting supply. The condensing plant he proposes to retain, but the 
switchboard .will require very considerable and costly alterations. 
The Harbour Board station being on the west bank of the Buffalo 
River, whereas the bulk of the town of East London (including the 
Council's station and the whole of the tramway system) is on the 
east bank, the question of cables under or over the river has 
been considered by the electrical engineer, and he advises that 
cables be laid in the bed of the river, which wonld have to be 


dredged for the purpose. The following is the estimated cost of 
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carrying out the necessary alterations and additions to the Harbour 
Board station, including the neceseary cables, &c. :— 


Re-erection of two Babcock & Wilcox boilers taken from 


Council's power station .. T г và 1,600 
Water purifying plant Pe ka x ss vi “> 300 
Coal-conveying plant ч Рр $^ os T ea . 4,060 
Piping ae ee ae ee @e ө 6 е о ее >. ae 700 
Two 500-Kw. alternators .. et ay is 85 i5 "m 9,000 
Combined 400-xw. set ‚+ T з E x € ee 3,600 
200-kw. D. C. generator to meet Harbour Board requirements for 

power (to be coupled to engine at present in Council's 

station) ds "T ee s - - is - " 600 
Switchboard .. vs E ya T vs s es Ue 1,200 
Mechanical stokers for Lancashire boilers .. as ex " 1,200 
Superheaters .. it e T Ge ju T dh és 600 
Additional cost of cables, ke. tur hs 3 bs .. 4,050 
Contingencies and sundries "n is = T js 150 

Making a total expenditure of .. £27,600 


The total cost, however, of reorganising the clectric light and 
tramways scheme, should the Council decide to purchase the 
Harbour Board station, instead of erecting an entirely new power 
station as previously proposcd by Mr. Lambe, would be as 
follows :— 

Cost of alteration and equipment of Harbour Board station as 


above., : 7,600 
Purchase price 2 Rs MT bs ле i 83,019 
Reconstructing distribution system  .. Ps d Vs ss 1,500 
Alterations to tramways .. x - © е” is ix 5,000 

£79,119 


Say, £80,000 as compared with a total estimated cost for building 
and equipping an entirely new power station of £50,000. Mr. 
Lambe concludes his report by saying that he has consulted Mr. 
Roberts, the borough electrical engineer of Durban, who expresses 
his entire agreement with the main points set forth in bis report, 
and expresses the opinion that it would not be to the advantage of 
the Corporation to purchase the Harbour Board station, but recom- 
mends the building of an entirely new station. 

The T.C. has decided to adopt the report of Mr. Lambe, and to 
take the necessary steps to proceed with the building of the new 
power station. 


Walthamstow.—VU pon the recommendation of the elec- 
trical engineer, the following reduced charges for energy for light- 
ing will come into effect at the end of the December quarter :— 
First 750 units, 4d. per unit; second 750 units, 34d. ; all above, 3d. 
The following scale of charges for energy for power will also come 
into effect at the same time: Up to 250 units per quarter, 2d. per 
‘unit; for the next 3,750 units per quarter, 144. ; for all in excess of 
this number, 1d. Ав a further inducement to power consumers 
they are to be allowed energy for lighting purposes up to 10 per 
cent. of the amount used for power at 2d. per unit. The question 
of establishing a showroom and advertising the electric light bas 
been referred to a special committee. The Council on Friday 
adopted a hire-purchase scheme for the supply of arc lamps at a 
charge of £4 per lamp per annum for 500 hours' burning, euch sum 
to include maintenance. . 


West Bromwich.—The Electric Lighting Committee 
has issued a report on additional wiring regulations for more 
effectually ensuring the reliability and safety of electric wiring and 
fittings on consumers’ premises. 


West Ham.—The chairman of the E. L. Committee and 
the electrical engineer have been empowered to represent the 
Council at the conferences which are proposed to be held between 
the owners of existing electrical undertakings in London with а 
view of considering the policy to be adopted in the next session of 
Parliament. 


Worcester.—The L.G.B. bas informed the Т.О. that 
with respect to the application for a loan of £5,850 for electrical 
purposes, it can only sanction £5,109. The deduction includes 
£458 applied for, for motors, wages of permanent employós, and 
accumulators. With regard to the proposal to borrow £2,600 for 
expenditure incurred since March 25th, 1905, the Board is willing 
to consider it if the loan is appliedfor. The Electricity Committee 
has decided to apply for the loan. 


Willesden.— An alternative flat rate of 5d. per unit is 
to be offered to all consumers from the Christmas quarter, on con- 
dition that the system of charge selected shall remain in force 
for at least 12 months. 


Wimbledon .— Application is to be made by the T.C. to the 
L. G. B. for sanction to a loan of £1,000 for 43 arc lamps for street 
lighting. 


TRAMWAY and RAILWAY NOTES. 


Acton.—A petition is to be forwarded to the B. of T. by 
the residents along Acton Vale with respect to the noise occasioned 
by the L.U.T. tramcars. 


Bournemouth,—In accordance with a resolution recently 
passed by the Council, a poll of the burgesses of the town bas been 
taken for and against the running of tramcars in the borough on 
Sunday afternoon and evenings. The poll resulted in a majority 
of 903 agninst running the cars on Sunday. The Т.С. has resolved 
to адстае to the decision of the ratepayers for three years. 


Canada.—HamILton (Охт.).—Ожіпр to complaints 
from the citizens of Hamilton against the street railway, the 
Ontario Railway and Municipal Board bas instructed Messrs. Wise 
and Middlemist, electrical engineers, of Toronto, to make a 
thorough investigation of the condition of the Hamilton Street 
Railway. 


Glasgow.—At the mecting of the Glasgow District Sub- 
way Co. last week, it was stated regarding the electrification of the 
subway, that the negotiations with London parties had fallen 
through, and the subject might be dismissed. 

The traffic receipts of the Corporation tramways for the week 
ended September 29th amounted to £18,793, constituting a record 
week's drawings. 


India.—BownBAv.—The tramway concessionaires have 
paid to the Government of Bombay the sum of Re. 45,000 towards 
the cost of removing the Magnetic Observatory from Colaba to 
Alibag. 

Rancoon.—The Rangoon Tramway Co. has already run trials 
successfully, and the opening for traffic was to take place at the 


end of September.—Jndian Enytneering. 


Japan.—The British Consul at Kobe, in a recent report, 
states that there has been much talk of establishing electric trams 
in the city of Kobe, and another line communicating with places 
west of it. The projects have not matured, nothwithstanding 
that the Hanjin” or the Osaka-Kobe electric tram or railway has 
proved a gigantic success. Traffic commenced in April, 1905, and 
by the end of the year shares had gone up from 55 yen to over 


100 yen, and a dividend at the rate of 8 per cent. was declared. 


The electrification of the Nankai Railway, a line connecting Osaka 
and Wakayama, is in progress. Actually the company have an exist- 
ing inter-urban stcam railway 40 miles long, 9 miles 5 chains being 
double track, and 30:5 milessingletrack. Electric cars are intended 
to take the place of the local steam trains. The generating station 
will be at Sumiyoshi (the fifth station out of Osaka). A scheme 


has been decided on by the Osaka city for an extensive system of 


electric tramways at a total cost of 22,000,000 yen (£2,000,000). An 
electricrailway bet ween Osaka and Kioto was also contemplated with 
a capital of £200,000. Such a line running through a fairly populous 
district, not touched by the railway, should prove successful. There 
seems very little likelihood of any charters for new electric 
railways or trams to run in the vicinity of cxisting railways being 
guarded in future. The working of the clectric railway between 
Osaka and Kobe (Hanjin Electric Railway) has proved too injurious 
to Government railway interests. 


Leyton.—In spite of its tramway manager's warning 
against the introduction of 4d. fares over the new electrified tram- 
way system, the Council has instructed the Tramway Committce 
to report on the matter and arrange for 4d. fares where practicable 
in the district. The Council has been warned that if the id. 
stages are extended there will be a certain loss of £1,500 annually 
on the service. 


Manchester.—The D. of T. has consented to the laying 
of a double line of tramway in lieu of the existing single line in 
Ashton New Road, Manchester Road, and Ashton Road (Droyls- 
den) and Droylsden Road (Audenshaw). 

The Tramways Committee has decided that the horses and vans 
which now deliver parcels to various addresses from the tramway 
termini shall be abolished. Boys are to be employed to deliver the 
parcels, and only to short distances. 


London, — WoorwicH.— A conference was held in 
Woolwich last week at which 72 trade unions, co-operative and 
friendly societies, &c., were represented, when a resolution was 
carried calling upon the L.C.C. to construct tramways to Eltham and 
Abbey Wood. Mr. W. Crooks, M.P., remarks seemed to imply that 
the L.C.C. had shelved Woolwich because the Finance Committee 
was looking after the best paying parts instead of the most ncedy. 

L.C.C.—Two more drivers have been fined by Mr. Hopkins, 10s. 
and costs, for exceeding the speed limit. e 

LaMBETH.—The B.C. has decided to accede to a request from the 
L.C.C. to contribute £3,493 to the cost of the necessary street 
widenings along the proposed route of the tramways in Wands- 
worth Road. The Highways Committee of the B.C. brought up a 
report recommending that consent be given to the L.C.C.'s pro- 
posal to extend the Norwood tramways to the Crystal Palace. No 
mention was, however, made of the desired contribution of 
£10,200 towards the cost of street widenings. The B.C. referred 
the report back with instructions to the Committee to give further 
consideration to the application for the £10,300, provided the 
L.C.C. agreed to the adoption of the underground conduit system. 

G. W. AND Merrororitan RaiLWAYS.—Tria! trips with the new 
electric trains intended for service over the Hammersmith and 
Aldgate line have been conducted by the Great Western Railway 
Co. It is stated that the first electric trains for pubtic use will be 
run about a fortnight hence; but probably not until the end of 
January will the complete new service be in operation. It is 
intended that the service shall be a five-minute one, instead of onc 
of 10 minutes, as at present. 


Willesden.—At the last meeting of the LU. D. C., the 
G.P. Committee stated that it regretted to have to report that the 
B. of T. had decided that no suflicient reason had been shown for 
the disallowance of by-laws to be made by the Metropolitan Elec- 
tric Tramways with reference to the carrying of excess passengers 
on their cars under certain conditions. 


y ( Continued on page 543.) 
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PERTH (W. A.) ELECTRICITY WORKS. 


IN our issue of December 8th, 1899, we gave a brief still increasing, and in view of the growth of the city, which 
description of the electricity supply undertaking of the shares in the prosperity of the progressive State of Western 


Perth Gasand Elec- к Australia, there is 
tricity Co., which | | no likelihood that 
at that time had MERE LPS 3 a. limit will be 
not long completed Tea 1000 ARS — T | reached for years to 
the change-over to WM. MW ИШИ! ИЛ fy ШР MN „ВИЩ a | ч. come. | 
higher voltage. | ! Bu TU a seta Sa ian | (>! The new station 
Since that date ТТЛ... TAM mi — d was erected in the 


rapid progress has | — т ИШ ТД Се ЖЕЗ — гў Fear 1904, and 
been made with the | ; 4 marked а consider- 


extension of the | | | d able step in advance 
system ; new plant "d ЇЇ! TI pe т N | K ! | 7 А of the older installa- 
has been installed, Du. y "t | tion, which dates 


and an entirely new ү «ООШ ШЕ Шш from 1897. The 
generating station 
has been erected to 
cope with the in- 
creasing demand for 
electricity supply. 
As evidence of the 


latter, however, de- 
serves a word of 
praise, having ful- 
filled its purpose 
admirably, often 
under very trying 


importance which conditions. Some 
the electricity de- WinLANS-Dick, KERR 000-kw. GENERATING SET. years ago new plant 
partment fhas ac- was ordered to meet 


quired in the company’s affairs, we may mention the fact that the need: for extensions. but went to the bottom of the sea on 
last year the output was 2} million units, and the total revenue its way out, through shipwreck. This resulted in the existing 
£45,000 ; the net revenue from the sale of electrical energy plant being heavily overloaded (not for the first time) for a 
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VIEW ОЕ STEEL-FRAME BUILDING, WITH STEEL CHIMNEY IN PROCESS OF: ERECTION. 


was:'£20,000, while the profits on the sale of gas in the considerable period, an ordeal through which it came with 


same period were only £7,000. Moreover, the business is flying colours. The generators were all of the dies type, 
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made by Messrs. J. H. Holmes & Co., of Newcastle-on- Tyne, 
the original contractors, and were driven by Willans engines ; 
the only breakdown recorded in connection with them was an 
armature burn-out due to lightning striking the overhead 
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FRAME OF COOLING TOWER AT THE OLD STATION. 


distributing mains—a contingency for which the plant was 
naturally not to blame. The new generating set was of 
500-Kw. capacity, and consisted of a multipolar dynamo of 
Messrs. Dick, Kerr & Co.’s make coupled to a Willans three- 
crank triple-expansion engine. This was first installed in 
the old station, but was transferred to 
the new one on its completion. 

The construction of the new station 
presents several interesting features. 
It was built to the designs of Mr. 
Herbert Broadbent, M. I. E. E., elec- 
trical engineer to the Perth Gas Co., 
with the aid of local labour, only the raw 
material being imported in the shape we 
of angle-iron, steel plate, &c. The build- 
ing is of steel frame construction, as 
shown in the view on the preced- 
ing page. The concrete founda- | 
tion having been laid, and the ver- | 
ticals erected, a heavy wooden balk | 
was put up at one end of the site; 
the roof members were then built up | 
on the ground, hauled up between | 
the balk and the building, and slid 
along the top of the frame into posi- 
tion. The framework was afterwards 
covered with galvanised iron. | 

The steel chimney was built up | 


on the ground, of steel plates bent to 
shape in a local forge, and riveted | 
together. The foundation consisted of — 
concrete and brickwork, upon which 
were provided iron lugs correspond- 
ing with lugs riveted to the base 
of the chimney. When ready, the chim- 
ney was rolled along into line with the foundation, jacked 
up to the right height, and hinged to the foundation by bolts 
passing through the four lugs. The timber balk used for 
erecting the roof of the building was then re-erected in line 
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with the chimney, and securely guyed. The permanent 
stays were fixed to the chimney shaft, and additional heavy 
tackle was attached to it at points between half and two- 
thirds of its height. The chimney was then slowly hauled 
upright, care being taken to maintain equal tension on the 
tackles and to steady the chimney with guys. The operation 
of erection took 70 minutes. When upright, the chimney 
was firmly guyed in place, and the tackle removed. The 
dimensions of the shaft were 130 ft. high from the founda- 
tion, 7), ft. diameter inside, and it was lined with firebrick to 
a height of 90 ft. The total weight was estimated at 22 tons. 
The upper plates were made to overlap the lower ones, 80 as 
to leave no ledges for the lodgment of water outside. The 
boiler, seen in the view, is of Messrs. Babcock & Wilcox’s 
make, of 1,000 H.P. capacity, and there is a large water tank 
in the foreground. 

Another view shows the first generating set, mentioned 
above, installed in the new station. It will be noticed that 
the dynamo is protected by a galvanised iron roof from falling 
moisture ; this was necessitated by the tendency to sweat 
in the semi-tropical climate, resulting in the formation of 
drops of condensed moisture on the roof members. То 
exclude dust when the machine is standing idle, a roller- 
blind arrangement of screens has been fixed round the 
edges of the cover. 

A second generating set, of similar capacity, consisting of a 
General Electric Co.'s dynamo coupled to a Willans engine, 
is on order, together with condensing plant for both sets. 
An additional boiler, and a number of minor additions, are 
also in hand. 

At the older station, which continues in operation, a 
steel shaft has been erected in place of the original brick 
chimney, in a manner similar to that described above ; but 
the presence of surrounding buildings greatly complicated 
the process, rendering it very difficult. А steel-frame 
cooling tower was also erected, to the designs of Mr. 
Broadbent ; one of our views shows the structure, which was 
afterwards clothed with wood and fitted with baffle plates. 

Coal is brought to the old station by rail, but the siding is 
on the opposite side of the road. To bring the coal into the 
station, an electric telpher system has been installed, con- 
sisting of a steel bearer wire and trolley, and two overhead 
power wires. The apparatus was supplied by Mesars. Siemens 
Bros. & Co., and is capable of carrying 1,000 lb., the round 
trip occupying 4 minutes, and the power consumed being 25 
amperes at 220 volts. 
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TROLLEY CROSSING STREET ON TELPHER LINE. 


From the foregoing it will be gathered that in West, Australia 
energy and resource, and ability to back them, are not wanting. 
We are indebted to Mr. H. Broadbent for the photographs from 
which the accompanying illustrations have been reproduced. 
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PEEBLES-LA COUR MOTOR CONVERTER 
INSTALLATION AT MANCHESTER. 


Осн readers are fairly familiar with the extraordinary popu- 
larity of the Peebles-La Cour motor converter as instanced -by 
the many installations which have been 
carried out during the past year or two. 

The special qualities of these machines 
and the novel points in their design 
were dealt with at some length in the 
ELECTRICAL REVIEW of May 11th last, 
in connection with the 120-Kw. units 
installed at Stoke Newington. 

A much larger installation comprising 
three 500-Kw. units has been running in 
regular service at the Dickinson Street 
sub-station of the Manchester Corpora- 
tion for many months past, and as these 
machines were designed to meet excep- 
tionally severe conditions, some particu- 
lars will be of interest. "These machines 
are being worked in conjunction with 
the Stuart Street station, enabling the 
latter to supply energy to the central 
portion of the city. 

They are used for both lighting and 
traction work, necessitating a pressure 
variation of from 100 to 550 volts: 
the lighting pressure actually varies 
from 400 to 460 volts, averaging 435, 
and the traction pressure variation 18 
from 500 to 550 volts, averaging 520. 

Thus, extremely good pressure con- 
trol was an essential feature, which 
discounted the use of the rotary, while, on the other hand, 
the motor-generator was also unsuitable on account of 
its lower efficiency at light loads as compared with the 
Peebles plant. 

The Manchester machines, which we illustrate, consist on 
the alternating side of an ordinary induction motor, with a 
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rotor соге, 1,029°8 mm. outside diameter, and 325 mm. wide, 
is also of the distributed slotted type, with 90 semi-enclosed 
slots. The winding in the latter case is of the bar type, with 
presspahn and Empire cloth insulation. 

. The direct-current armature is 950 mm. in diameter, with 
108; slots, and six coils ‘in each. We understand 
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PERTH, W.A., ELECTRICITY Works: CURVE AND TERMINUS OF TELPHER LINE IN 


CoaL SIDING. 


that the official tests of these machines were in every 
way satisfactory, while it is anticipated that some further 
tests for the purpose of comparing the commercial 
efficiencies of the various sub-stavion equipments in use at 
Manchester, will prove the superiority of the motor-con- 
verter type of plant. 


im PEEBLES-LA Cour Motor CONVERTERS AT DICKINSON STREET SUB-STATION, MANCHESTER. 


rotor wound for 12 phases. The stator core is of the dis- 
tributed slotted type, 1,033:8 mm. inside diameter, with 
72 semi-closed slots. 

The 6,500-volt. п.т. winding is wound by hand in mica 
tubes capable of withstanding 30,000-volt pressure. The 


To Messrs. Bruce Peebles & Co., to whom we are indebted 
for the accompanying illustration, we offer our congratulations 
on these very desirable results. We gather from the official 
reports of the Corporation, that many similar equipments are 
to be installed. 
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THE WELLINGTON (NEW ZEALAND) MUNI- 
CIPAL ELECTRIC TRAMWAYS. 


Ix an article from the pen of Mr. F. C. Perkins, our esteemed 
contemporary the Electrical Review of New York, for 
August 18th, gives some interesting details of the Wellington 


= 
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Municipal Tramways These, е gather, have a total length 
of 215 miles, built (о а gauge of 4-ft. The rails are of the 
British; Standard section No. 2, weighing 95 lb. per yard, 
and are*laid on a concrete bed. 

No. 0000 "stranded;'copper bonds are employed for track 
bonding. The overhead work is suspended from welded 
steel tubular poles, the latter being fitted with artistic bases 
and scroll work?; the trolley wire is No. 0000 gauge of hard 
drawn copper, fixed | | 
with sweated ears and 
flexibly suspended. 

In connection with 
the > undertaking, а 
commodious power 
house has been erected 
on reclaimed land near 
the harbour and close. 
to the new coal wharf 
which is being erected 
for the harbour board. 

The site is fairly 
central for the tram- 
ways, and obviously, 
well situated in regard 
to coal and water vu 
facilities. Some con- C MI o D 
sideration was re— 1 Dam 
quired as to the 
type of chimney to 
be erected, Welling- 
ton being subjected 
to earthquakes ; finally 
a brick chimney 
130 ft. high and 10 
ft. internal diameter 
was constructed, and 
this, it appears, has 
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already satisfactorily 
weathered one severe 
test. 


The buildings comprise engine, boiler- and condenser ~- 


houses, together with a feed pump room. 

The boiler house, which measures 70 ft. x 81 ft., contains 
at present three Lancashire boilers, each 30 ft. long and 8 ft. 
diameter, built for a working pressure of 160 Ib. per sa. in., 
and space is available for four extension boilers, two of which 
a"e on order. 


А mechanical coal-handling plant has been installed; the 
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coal, once tipped ‘into the bunker, is fed by means of a 
series of motor-driven conveyers, made by the New Con- 
veyer Co., into the hoppers of Erith mechanical stokers. 
These are of the ыс. tyr ; the coal is forced in with a 
simple ram action below the fire line, and as the fresh coal 
rises it is brought to the coking stage at which the gases are 
liberated to pass upward through the fire. Forced draught 
is provided by means of motor- 
driven fans of the Cyclone Fan 
Co.s manufacture, which maintain 
a high, furnace temperature. Two 
Weir feed pumps, each with 7 in. dia. 
piston, 94 in. cylinder, and 21 in. 
stroke, and with a capacity of 4,000 
gallons per hour, are installed for 
boiler feeding. The feed water passes 
through a Green economiser of 640 
tubes; the scrapers are electrically 
driven. An auxiliary by-pass flue is 
also provided as a standby during 
overhaul. There are two steam branches 
from each boiler, one leading direct 
to a 10-in. range, and the other to a 
Bolton superheater with a heating 
surface of 190 sq. ft., set at the rear end 
of each boiler. 

The steam superheat is about 100? F. 
Geipel steam traps, placed in suitable 
positions, are provided for draining 
the steam range. Four engines of the 
Belliss & Morcom  triple-expansion, 
high-speed, self-lubricating type, direct 


coupled 'toi Electric Construction Co. six-pole direct current 


generators are installed in the engine room. One of these 
isof 250 H.P., and three of 500 н.р. each. The foundations 
аге in place, however, for two additional machines. one of 
which, of 1,000 н.р. capacity, is on order. 

For municipal lighting the small set is used, supplying 
energy at 220 volts pressure. This set is also used from 
midnight to morning as a traction unit for car-shed work 


THE ;TRAMWAYS GENERATING PLANT: WELLINGTON, NZ. 


‘The.speed of the small set is 500 R. P. M, and of the others 


375 R. P. M. 

The engine room is spanned by a 15-ton three-motor 
Jessop & Appleby crane. 

The condensing plant is of the Korting ejector pattern, 
the use of which was, of course, facilitated by the. plentiful 
supply of sea water at hand. qua 

Three Gwynne centrifugal pumps are installed for lifting 
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condensing water from a large culvert to an overhead tank, 
from which it gravitates through the ejector condensers 
attached to each engine. An average vacuum of 27 in. is 
maintained. 

It may be noted that the engine room walls have been 
sheathed with Wunderlich stamped steel facings, painted 
suitably, owing to the difficulty of following the usual 
practice of glazed tiling, &c. 

The switchboard is situated on a gallery at one end of the 
building ; it contains the following panels in blue-grey 
marble :—Four generator, one Board of Trade, one sum- 
mation, and nine feeder panels with standard tramway 
switchgear and instruments. 

A car-shed 384 ft. long and 101 ft. wide, is provided for 
housing the rolling stock ; the shed contains extensive paint 
and repair shops, with an equipment of motor-driven tools. 

The rolling stock consists of 46 cars of various types, 
including single and double deck, combination, side door 
and open-ended patterns, the majority of which are mounted 
on Brill trucks, and fitted with two 25-H. P. G. E. motors. 

Westinghouse magnetic brakes, Bowring life-guards and 
Holmes-Allen trolley heads are other features of ithe ſequip- 
ment. 

A great many extension schemes to the suburbs are pro- 
posed, and some are practically completed. 

Messrs. Macartney, McElroy & Co. were contractors for 
the tramway construction, cars, &c., while the Electric 
Construction Co. carried out the power house work. 

We are indebted to Mr. L. E. Davids, late of Wellington, 
N. Z., for the accompanying illustrations. 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 538.) 
Oxford.—On the 26th ult. the City Council considered 


tenders for the electrification and reconstruction of the present horse 
tramways in the city. Two tenders were sent in; one by the 
National Electric Construction Co., which proposed to lay down 
the Dolter system, and the other by the Oxford Tramways Co., 
which gave conditionally the offer of three systems—the Lorain, 
the Griffiths-Beddell and the conduit. The members of the Cor- 
ration, it transpired, had visited Wolverhampton, Rawmarsh and 
incoln to see the systems at those places in operation. At Raw- 
marsh a trial trip on the Dolter system was arranged, the line not 
yet being open. Mr. Stephen Sellon was consulted by the Cor- 
poration, and reported in favour of the Oxford Co.’s offer, which he 
arded generally as a sound business proposition, providing 
adequately for the needs of the city. In the course of a dis- 
cussion on the tenders, several alleged inconsistencies were pointed 
out in Mr. Sellon's report, and it was strongly urged that the offer 
of the Dolter Co. was much more advantageous in tbe matter of 
the rental to be paid to the city and the guarantee. It was 
ultimately resolved, by 32 votes to 10, to accept the tender of the 
National Electric Construction Co., as, all things considered, it was 


the best, subject to the guarantees offered proving satisfactory, and 


also subject to an undertaking that, if the Dolter system did not 
prove satisfactory, the company would lay down another, and to such 
other modifications and provisions as might be required by the 
Corporation. 

Paraguay.—The Government has decided to call for 


tenders for the installation of electric light and electric tramways 
in Asuncion. 


Simplon Tunnel Railway.—The administration of the 
Swiss Federal Railways announces that with the exception of two 
periodical trains de luxe, no more trains hauled by steam locomo- 
tives will traverse the Turnel. During the third week in Sep- 
tember 116 electric trains, four mixed trains and 12 steam trains 
р through the Tunnel. The time occupied by the electrically- 

uled trains in journeying between Brieg and Isclle is 204 minutes, 
while in the opposite direction the time increases to 294 minutes. 
It is stated that experts and officials declare the electric service 
satisfactory and reliable. 


: Teddington.—4A driver in the employ of the L. U. T. Co. 
was, at Feltham a few day ago, summoned for driving a tramcar at 
Teddington, at a speed of 16 M. P. H., contrary to the regulations, 
and a fine of 10s. was imposed. 


Walthamstow,—The Board of Trade has confirmed the 
Order for the Tottenham and Walthamstow Light Railways. The 
Great Eastern Railway Co. is to be asked when it proposes to 
proceed with the widening of Ferry Lane Bridge, as until this is 
done it is impossible to proceed with the construction of the light 
railway. 


Wimbledon.—In regard to the question of at once putting 
the remaining sections of the authorised tramway scheme in hand, a 
Times correspondent says that the L.U.T. Co. has been actively 
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negotiating with the owners and occupiers of the hundreds of pro- 
perties affccted, the scheme entailing an expenditure of over 
£200,000 on public improvements in Wimbledon alone. Contracts 
for the construction of the additional lines have now been placed 
with Messrs. Mowlem & Co., for the permanent way and overhead 
work, and with Messrs. Henley, for the cables, the company itself 
undertaking the works of public improvement. Itis hoped that the 
whole of the lines will be in operation by May 1st next, even if the 
Wimbledon Town Council does not regard the commencement of 
operations as a guarantce of the company’s good faith sufficient to 
justify an immediate withdrawal of its embargo upon the ase of the 
line already completed. Notices have been served of the con- 
tractors’ intention to break ground on Monday, October sth, and 
the Town Council will have an early opportuuity of considering the 
new situation. 


United States.—Nrw York.—On Monday last the 
first electrically-hauled train passed over the New York Central 
lines into the city with successful results. "The train consisted of 
eight Pullman cars, weighing 550 tons, and started from a point 
seven miles from New York. The company has 35 electric loco- 
motives, each weighing 100 tons, of the type described іп our issue 
of October 27th last year. : 


TELEGRAPH and TELEPHONE NOTES. 


Iceland.—The Great Northern Telegraph Co. announced 
on Saturday last that the line in Iceland from Seydisfjord to 
Akureyri and Reykjavik would be opened for tratlic that afternoon. 
The rate from any office in the United Kingdom is 82d. per word. 


Post Office Telephone Directory.—Following the 
lead of the National Telephone Co. and the Westminster Gazelle, 
the names of new subscribers to the Post Office Telephone Service 
are being published in the Tribune and the Standeré on Mondays, 
together with other new information relating to the service. 


Post Office Telephone Service.—A number of com- 
plaints bave been formulated of late against the service provided 
by the Post Office system, such as overcharges for messages, delay 
in answering calls, &c. Where large numbers of subscribers are 
concerned, such troubles must always occur. Our own experience 
has been that delay in answering calls on the part of the exchange 
operators is very usual in the case of both the Post Office service 
and the National Exchange. 


Telegraphic Interruptions and Repairs :— 
INTERRUPTED. REPAIRED. 


Trinidad-Demerara (No. 1.) eo ee ee oe Aug. 96, 1901 oe ee 
Dominioca- Martinique ee ee өө ee ee May 7, 1903 .. өө 
8t. Lucia-Martinique .. ee us os .. Мау 7, 1902.. ee 
Бема паа bce Camaran өө ee ee eer Pd ee 

yenne-Pinheiro ee ee ee ee ee ug. . oe ee 
Port Arthur-Chifu (@losed) ee ee ео ee Маг. q, 1904 .. eo 
Tarifa-Tangier oe ee ee oe ee oe Jan. 18, 1904 se ee 
Garachico (Tenerif)-Santa Cruz i Si .. July 12, 1906 .. ex 
. July 24, 1906 .. 


.. Jan. 11, 1906 .. T 


.. Ang. 16, 1906 .. 
.. Sept. 18, 1906 .. es 
. Sept. 18, 1206 .. oe 


доордо es EK 
uracao-La Guayra 

Curacao-Coro } Closed. . 

Mole Bt. Nicholas-Port au Prince .. 
Las Palmas-Grand Canary ; 
Arecife-Las Palmas 


LANDLINES, 
Puerto-Barrios .. = Sé ès T „ Aug. 98, 1908 .. T 
Bachkale-Deliman А s s i$ ee Feb. 19, 1906 .. es 


Bagdad-Bassorah.. өе ee ee ee ee July 17, 1906 ee ee 
Via Fao-Hanekin and El Arich e as .. Sept. 27, 1906 .. Sept. 27 


Telephone Trunk Line Rates.— In order to encourage 
the use of the trunk telephone wires at night, the Post master- 
General has decided that, on and from October 1st next, the charve 
for three minutes’ trunk wire conversation between the hours of 
7 p.m. and 7 a.m. is to be balf the day rate, except in the case of 


calis for which the ordinary day charge for three minutes’ con- 


versation is 3d., 6d., or 9d. In the case of those calls, however, а 
double period of time will be allowed. 


United States,—On account of the great storm at 
Pensacola, the Daily Telegraph correspondent at New York states 
that news is still very meagre, for telegraphic communication ів 
chaotic.” 


Wireless Telegraphy.—It is reported from Copenhagen 
that a Danish engineer, Valdemar Poulsen, who exhibited his 
“‘telegraphone ” at the Paris Exhibition of 1900, has completed 
& new invention in connection with wireless telegraphy, of which 
& demonstration was recently given. The invention is claimed 
to be an entirely new system of wireless telegraphy, in which, 
by means of a simple contrivance, cach transmitting apparatus is 
tuned for the dispatch of any desired frequency, and only that 
particular receiving apparatus which harmonises with it is able 
to receive the message. ‘I'he person transmitting has, therefore, 
only to look at а list which shows him how to set his apparatus 
so as to be able to enter into communication with any one station 
or another. In the case of the recent experimenta M. Poulsen 
established one of his testing stations in a wooded district not 
far from: Copenhagen, while the second was erected at Esbjerg, 


on the North Sea coast. The “tunes,” as the inventor terms 
them, were, therefore, sent over land and sea alternately, and the 
experiments are described as having been highly successful. 
Count Arco wished to purchase the invention, but M. Poulsen is 


years for handing over any improvements which he may make 
during that term. 


latter city with the results of the experiments with wireless tele- 
graphy according to the Popoff-Telefunken system, as undertaken 


has been erected at Nauen. At first a connection was established 
with a warship in Кіе], Harbour, and then communication was 
effected with the lofty station which has becn built at Norddeich, 
on the coastline of the North Sea. This was followed by an inter- 
change of telegrams with the station at Scheveningen, and then the 
trials were gradually again extended. It happened in this Way 
that telegrams dispatched one morning to Norddeich were answered 
about midday from Rigi-Scheidegg, where the Swiss military 
authorities have constructed a “ telefunken ” station, as was men- 
tioned in these columns a few weeks ago. The answer was: 


of about 868 miles measured in a straight line. The apparatus in 
Russia is arrauged according to the Popoff- Telefunken system, 


although the method shows only slight variations from the German 
principle. On Tuesday morning (September 18th), between 5 and 
7 o'clock, wireless messages were forwarded from Nauen to the 
Polkowopole Station, near St. Petersburg. In the afternoon the 
answer arrived that the telegrams had been received well, and the 
experiments are now being continued between the two capitals. 
The next scheme of the Berlin Co. is to open up communication 
with the northern coast of Africa, where a station has been built 
at Derna, in. Tripoli, for the Turkish postal authorities, while & 
second station is to be found at Patara, in Asia Minor opposite the 
island of Rhodos. These stations are each arranged on wooden 


ae 200 ft. high, and are both in working order at the present 
ime. 


18 unfortunate for the company that references to the station in a 


as well as the dispatches and wireless telegraphic apparatus found 
on them. 

ARTICLE VIII.—A neutral State is not obliged to prevent the 

passage over its territory of Hertzian waves destined for а belli- 
gerent State. 
_ ARTICLE IX.—A neutral State is obliged to close, or take under 
its own administration, any radiographic establishment belonging to 
a belligerent State which it had authorised to operate within its 
territory. | 

ARTICLE X.—Every prohibition of communication by wireless 
telegraphy issued by belligerents must be immediately notificd by 
them to neutral Governments, | 


Wireless Telegraphy Conference,— At the interna- 
tional conference on wireless telegraphy, which opened on 
Wednesday, all the maritime States of the world are repre- 
sented except China, Peru and Turkey. The British dele- 
gates are Mr. H. Babington Smith, C.B., Secretary to the Post 
Office; Mr. J. Gavey, C.B., Engineer-in-Chief to the Post Oflice; 
Mr. R. J. Mackay, of the Post Office; Captain the Hon. A. E. 
Bethell Assistant Director of Naval Ordnance; Colonel J. F, 
Daniell, Assistant Director of Naval Intelligence; Lieutenant 
J. G. Loring, R. N.; Colonel R. L. Hippisley; and Colonel F. J. 
Davies, Assistant Director of Military Operations, Egypt is repre- 
sented by Major J. 8. Liddell, Inspector-General of the Telegraphs 


Administration, The sittings of the conference will babl 
extend over ветер] weeks, j zd | А 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Austria.— October 6th. The Austrian State Railway 


authorities in Vienna are inviting tenders for an installation of 
electric lighting in the railway wagon works at Knittelfeld. 


Austria. — The municipal authorities’ of Szaszregen 
(Siebenburgen) are about to invite tenders for the establishment of 
в central electric lighting station in the town. 


Beckenham.—October 29th. Induced draught appa- 
ratus for the U.D.C. electricity and destructor works. Ses“ Official 
Notices ” to-day. 


Dundee.—October 13th. Small coal for the electricity 
department. H. Richardson, city electrical and tramway engineer, 


Hungary.—November 15th. The municipal authorities 
of Veszprem are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Johannesburg.—October 15th. Tenders are required 
by the T.C. for single-phase А.С. motors with accessories. See 
“ Official Notices” August 31st. 


Manchester.— October 31st. Опе 5,000-KW. turbo- 


alternator complete with comdensing plant, for the Corporation. 
See Official Notices” to-day. 


Metropolitan Railway.—October 8th. The directors 
want tenders for storcs for one year. Some of the items are: 


No. 17.—Electric lamps, carbons, fuses, ebonite, &c. 
No. 18.—Electrie wires and cables, 
Nos. 27 and 2*.—India.rubber goods. 
No. 42.— signal iron-work, wire pulleys, switch-boxes, &c. 
No. 41.— Telegraph fittings, battery jars, zincs, insulators, &c. 
Particulars and forms from the Storekeeper, adjoining Neasden 
Station, N.W., between October 1st and 6th. 


Newport (Mon.). — October 13th. Feeder boosters, 


balancer, electrically-driven pumps, switchboards and instruments, 
for the Corporation. Bee Official Notices " September 28th. 


Spain.—October 15th. The municipal authorities of 
Cadalso (Province of Madrid) are inviting tenders for the conces- 
sion for the electric lighting of the town. "Tenders are to he sent 
to El Secretario del Ayuntamiento de Cadalso (Madrid), whence 
particulars may be obtained. | i 


Walthamstow.—Tenders are to be invited for a small 


water-tube boiler. 


CLOSED. 
Bexley.—The U.D.C. has accepted the following tenders : 


Friday & Liing.—Frection of car-sheds, 
Measures Bros., Ltd.—Bteel-work for car-sheds, 
C. P. Kinnell & Co., Ltd.—Heating car-sheds. 


N 


Bradford.—The contract for the electric light installation 
and switchboard for Messrs. James Lee & Sons, Ltd., the Tannery, 
Hipperholme, Yorkshire, has been secured by the Bradford Elec- 
trical Engineering Co. 


Bristol.— Messrs. Meldrum Bros., Ltd., Timperley, have 
received an important order for their“ Koker” stokers combined 
with the Meldrum system of air supply for four Babcock & Wilcox 
marine boilers at the Avonbank Electricity Station of the Bristol 
Corporation. Ench boiler will have & grate 19 ft. Gin. in width, and 


existing 12 boilers at the same generating station are equipped with 
the Meldrum stokers and the success of these has led to thcir 
adoption for the new boilers. . 


Brush Contracts.—The following contracts have recently 
been booked by the Brush Electrical Engineering Co., Ltd. :— 


For the North British Rai Iway Co.—21 corridor first-class carriages and 
bogies; eight non-corridor ditto. | 

For Jammu (India).—Complete lighting and pumping installation, consisting 
of water. turbine driven alternators, transmission line, motors, pumps, &c, 

For Ghatham (per B. T.. H. Co.).—Five donble-deck car-bodies and trucks. 

For the Nottingham Corporation. Ten car-bodies with top covers, mounted 
on trucks, s 

For Burton-on-Trent.—Three car top-deck covers. 


Dartford.—A contract for feeder, pilot and distributor 
cable, together with feeder pillar, boxes and fittings, hus been 
placed with Messrs. Johnson & Phillips, Ltd., by the U. I. C. 
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Derby.—The T.C. has accepted the tender of the British 
Thomson-Houston Co., Ltd., for the supply of a Tirrill regulator, 
at £63 78.164., and the rewinding of four armatures, at £55 10s., 
and that of the British Electric Transformer Co. for a transformer, 
at £35 and the old transformer. 


Dudley.—The Tramway Committee of the T.C. has 
accepted the tender of Callender's Cable & Construction Co., Ltd., 
for the supply of distributing cables. 


France.—La Compagnie Francaise pour l'Exploitation 


des Procédés Thomson-Houston has secured a contract from the . 


Société L'Energie Electrique du Littoral Mediterranean for the 
establishment of a large electricity generating station at La 
Brillane, in the Lower Alps. 


Gloucester.—The T.C. has accepted the following tenders 
for 15 months’ supplies to the tramways:— 

Alger & Blackmore.— Twist drills, bolts and nuts, screws, &e. 

L. Andrews & Co.—Oil tape, ebonite and red fibre sheet. 


Callender's Cable Co.— Cables. 
Cryselco, Ltd.— Lamps. 


Conway, Jones & Co.--Paints, olls, &c. 2 


J. L. Duguid & Co.—Metal! polish. 

Glacier Anti-Friction Metal Co.—-Anti-friction metal. 

Henley's Telegraph Works Со. — Para strip. 

Hadfleld's Steel Foundry, Ltd.— Tires. 

Johnson & Phillips.-—-Grcy dynamo tape, suporfine tape, miennite plate, 
Jones & Son.— Sulphur and paraffin wax. 

London Electric Wire Co.--Presspahn. 

T. B. Powell.—Light car oil. 

C. D. Phillips.—Iron, brass and gun.metal castings, brake blocks. 
Ruberoid Co.—P. and B. insulating tape and electrical compound. 
Clifford 8tanley.—Screws, cotter pins and hack saw blades. 

H. E. Thorne.—Washers and nuts. 


Halifax.— The T.C. on Wednesday accepted tenders of 
the British Insulated and Helsby Cables, Ltd., for feeder cables. 


London.—HackNEv.—Last week we reported at length 
the E.L. Committee's recommendations re street lighting tenders. 
We understand that the B.C. on Thursday, September 27th, out of 
86 tenders submitted, accepted the following, which were those 
marked recommended” in our last week's issue: — 
Section A.—Arc lamps and pillars. -W. Lucy & Co., Oxford.— 1, 174. 
Section B.—Erection and painting of are lamp pillars and switch pillars.— 
W. Lucy & Co., Oxford.— £179. 

Section C.—Flame arc lamps and accessories.—General Electric Co., 
Queen Victoria Street.—£1.808. 

Section D.—Nine switch pillars and accessories.—Cable Accessories Co,, 
Tipton.— £164. 

Messrs. Robert Hammond & Son are the Council's] consulting 
engineers. 

Sr. PANCRAS.—We are asked to state that the order recently 
placed by the St. Pancras B.C. with Bruce Peebles & Co., Ltd., 
covers two 500-K W. and one 1,000-kw. Peebles-La Cour motor- 
converters, and not suolor-qenerators, as previously announced. 


Manchester.—A tender of the United Electric Car 
Co., Ltd., Preston, for the supply of 20 combination tramcar bodies 
has been accepted hy the Tramways Committee. 


Stoke-on-Trent.—The T.C. has accepted the tender of 
Babcock & Wilcox, Ltd., for a water-tube boiler for the electricity 
works, at £1,330, and that of Callender's Cable & Construction Co., 
Ltd., for 1,370 yards of 2 sq. in. single vulcanised bitumen cable, 
at £250. 


Sunderland.— Messrs. Davidson & Co., Ltd., Belfast, 


have received an order from the Corporation for a Sirocco“ 
induced draught fan, direct coupled to a motor. The fan, which is 
60 in. diameter, is to be a duplicate of the '' Sirocco" fan already 
in operation in the Sunderland Electricity Works. 


The Irish Exhibition, — Messrs. D. Santoni & Co. 
(1906), Ltd., have secured the contract for the exclusive supply of 
their Flame lamps to the Irish Internationa] Exhibition, to be held 
in Dublin from March 1st, 1907, to November, 1907. 


Walthamstow.—The U.D.C. has accepted the following 
tenders :— 
British Electric Equipment Co.— Alterations and additions to permanent 
way of the light railways. 
Chamberlain & Hookhain, Ltd.—Annual supply of meters. 
W.'T. Glover & Co.—Fire-proof cables. 
An order has been given the Tudor Accumulator Co. to renew the 
positive plates of the storage battery at the Sanatorium. 


West Ham.—The B.G. has accepted the tender of 
Messrs. Pryke & Palmer for the supply of light E.L. wire, at 
£10 10s. per mile. Johnson & Phillips, Ltd., tendered, at £32 10s. ; 
Troupe, Curtis & Co., at £15; and Neville & Co., at £23. The 
tender of Troupe, Curtis & Co. for contact hinges, at 1s. per dozen, 
was accepted, and that of Pryke & Palmer for receiver cords, at 
28. per dozen. 


Wimbledon. — The T. C. has accepted, at £125, the 
tender of G. & J. Weir, Ltd., for a steam feed pump for the boiler 
house at the generating station. 


York.—The Electricity Committee of the T. C. has 


коо the tender of the Pulsometer Engineering Co., Ltd., 
Reading, for the supply of a water-softening and filtering 


apparatus. 


FORTHCOMING EVENTS. 


Te-day'a Events. At 8 p.m. Flectro- Harmonie Socfety. First amoking con- 


cert of the season at Holborn Restaurant. 


Open to October 17th.—Engineering and Machinery Exhibition at Olympia, 
Kensington, W 

Na tar day, October 6th. — At 8 p.m. Association of Engineera-in-Charge. Visit 
to the New Central Criminal Court. 

Wednesday, October 10th.—At T p.m. Dynamicables' dinner at Olympia. 

Ra tarday, October 13th.—At 8.80 p.m. Junior Institution of Engineers. Viale 
to the Engineering and Machinery Exhibition at Olyinpin. 

At 7.90 p.m, Birmingham and District Electrie Club. At Colonnada 

Hotel, New Street. Mr. W. Lanrdon. Davies and Mr. F. B. О. 
Hawes on“ Some Points about Single-phase Motors.“ 


Ф 


NOTES. 


Action of \-Rays.—We regret to learn, from a letter 
in the British M«dical Journal, quoted by the Doily Telegraph, that 
Mr. J. Hall-Edwards, President of the British Electro-Therapeutic 
Society, has for two years suffered cxtremely from X-ray dermatitis, 
which has caused the eruption of numerous very painful warts on 
the backs of his hands— no fewer than 50 or 60 on each hand. The 
pain is excruciating and inceseant, and the sufferer urges all engaged 
in X-ray work to protect themselves before it is too late. On theother 
hand, Prof. Imbert, of Montpellier, has experienced a remarkable 
rejuvenation in appearance through exposure to the influence of 
X-rays, his hair and beard, which had long lost their colour, having 
been restored to their pristine beauty ! 


Electric Shock Fatality.—As we mentioned briefly in 
our last issue, an inquest was held at Derby on Wednesday, 
September 26th, into the death of Thomas William Allsopp, aged 
21, a journeyman butcher, who was killed on the previous Thursday 
through coming in contact with a switch connected with an electric 
fan in a cooling room on the premises of Mr. W. Cope, pork butcher, 
King Street, Derby, by whom he was employed. The town clerk 


(Mr. G. Trevelyan Lee) appeared for the Derby Corporation, and 


Mr. Gilbert Scott Ram attended on behalf of the Home Office, 
whilst Mr. Sydney Smith, the Government inspector for the dis- 
trict, was also present. | 

Allsopp's father gave evidence that deceased was strong and 
healthy, and had not suffered from heart or any other disease. 

Evidence was given to the effect that two clectric fans were 
fixed in the cellar last June, and that the installation, upon 
examination, was found to be sound, the test being described as 
extraordinarily good. It was tested to 500 volta in the first instance, 
but the voltage was only 200. The deceased had been in the 
habit of turning on the switch, and there had not been any shock 
prior to this accident, nor had any leakage been noticed.  'l'he 
cellar was damp, and brine was used for pickling pork, and it was 
proved that this would contribute to the creation of a leakage. 
The medical evidence showed that the deceased was a strong, 
muscular man, and that all the organs were sound. Death was due 
to sudden failure of the heart consequent upon an electric shock. 

Mr. T. P. Wilmshurst, chief electrical engineer to the Derby 
Corporation, deposed that he examined the fans after the accident, 
and when testing the one grasped by the deceased, he experienced 
a distinct shock of varying intensity, according to the position of 
the switch handle. The fan was in perfect order except for this 
leakage, and this, in his opinion, was due to-the action of brine 
which had been spilt or splashed on the fan and permeated the 
working parts of it. 

The Coroner : Considering that and also that the deceased's boots 
and hands were damp, would that have a tendency to create a 
current through the body of the deceased, although the voltage was 
only 200 ? 

Witness: Up to the time of the accident, I should have said that 
the circumstances were not sufficient to cause death. Не had never 
heard of & similar cause of death under 200 volts, except under 
exceptional conditions of dampness. The fact that the deceased 
was standing in a puddle and that bis hands and the fan were 
permeated with brine would be sufficient to cause death. The 
presence of salt in the water gave an increasing conducting power 
to the water andthe man’s skin. There were thousands of similar 
fans in the country, and there were no regulations requiring special 
protection below 250 volts, which was the regulation low pressure. 
In view of this accident, he should recommend certain precautions, 
but there was considerable difficulty in earthing these fans, as they 
were portable. 

In answer to Mr. Ram, Witness said they generated at 2,000 volts 
at the station, but he had tested the machinery and found that 
there was no possibility of the bigh pressure getting оп the low 
pressure circuits. 

Mr. J. F.C. Snell said he had made a careful examination of the 
premises and fan, and he found that the fatality was due to a coin- 
cidence of five causes: — First, the condition of the unfortunate 
victim’s hands, which were probably saturated with brine; second, 
his boota were probably, and evidence had shown that they were, 
satürated with brine; third, the wet condition of the cellar: fourth, 
the wetness between the switch handle and the casing of the fan; 
and, fifth, the fact that the deceased grasped the standard instead 
of the switch, and was unable to let vo. Prior to this accident he 
would never have suggested that these fans shonld be earthed, but 
in the light of that fatality he would alter his mind. 
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Mr. Gilbert Scott Ram agreed with Mr. Wilmshurst and Mr. 
Snell that 200 volts was looked upon as quite safe, but that case 
was hy no menns an isolated one. It was quite unnecessary to have 
brine as a contributory cause, and the accident might have 
occurred without the presence of brineor water. In a damp cellar 
such as this certain precaution should be taken, but accidents so 
үп occurred with portable fittings that they were not generally 

nown. 

The jury returned a verdict of Accidental death," and added а 
rider to the effect that the Corporation, Mr. E. Haslam (who fitted 
in the installation) and Mr. Cope were entirely froe from blame 
and responsibility. They also recommended that the conditions 
surrounding portable fans and other electric installations should 
be very carefully considered, and the necessary precautions or 
warnings issued to those about to use them. 


Labour Troubles.—Envineering seems to be on the 
verge of a series of labour conflicts which promise certain disaster 
both to our national manufacturing industries and to the vast bodies 
of men who are dependent upon them for their means of sub- 

istence. In one part of the country trade union tyranny is assert- 

ing itself in demanding the dismissal of non-union men, while in 
other parts demands for higher wages have been pressed in utter 
indifference to the fact whether the profits are sufficient to allow 
of their being conceded by employers. Among workmen engaged 
in the shipbuilding industry of the Clyde, the coal-mining industry 
in South Wales and certain parts of Scotland, the north-east 
coast engineering employs, and the coach-builders employed by the 
Brush Electrical Engineering Co., Ltd., at Loughborough, there is 
the same disaffection. Where it will stop no one can yet say, it 
may reach far uglier proportions, but the doings of the last 
Parliamentary Session have helped to set loose among usa more 
militant and more discontented labourspirit which, if it be impossible 
to direct or lead it, will have to be broken unless our position 
as a manufacturing nation is to be permanently sacrificed at the 
shrine of Socialism. It is becoming more and more diflicult for 
our manufacturers to make profits in view of the severity of com- 
petition—home and foreign—and if working expenses be still 
further increased by the payment of higher wages, there must be a 
reduction of even the present low margin of profit, leading to 
perhaps a loss. The working man does not yet seem to realise 
that, generally speaking, no profit must mean no work for him. 

There are 7,000 boiler-makers on strike on the Clyde, and 3,000 
labourers have been thrown out in consequence. 

30,000 miners in the South Wales coaltields have handed in their 
notices. 

Engineers at Stockton-on-Tees, Newcastle and Darlington may 
hand in their notices shortly because the employers have refused 
to yrant an advance of 2s. per week on time rates and 5 per cent. on 
piece work. 

. Manchester engineers have made 
advance. 

The Scottish miners.(70,000) had demanded sn increase of 
125 per cent. in wages. 

Adding to these the strike of 160 coach-builders at the Brush Co.'s 
Loughborough works, and bearing in mind also the recent and 
still expected tramway workers' strikes, as well as the feared 
trouble among railway workers, there is sufficient cause for 
disquietude. 

The disagreement at the Brush Works is a revelation of the 
tactics which are being adopted by the organisation of these 160 
men. The managing director of the company (Mr. W. L. Madgen) 
and the manager (Mr. J. J. Steinitz) on Tuesday met the president 
of the United Society of Coach-builders and representatives of the 
strikers, and a detailed report of the proceedings appeared in the 
Times on Tuesday. The society's claim is that the Brush Co., being 
in competition with other firms, notably the United CarCo., should 
pay the same minimum rates of weekly wages as were paid by that 
firm at Preston. The rates of wages paid by the Brush Co. varied 
considerably. Therefore the men requested that there should be 
minimum standard rates of wages fixed. These were 348. a week 
for painters and 36s. a week for body-makers. It was said on 
behalf of the firm that some of the men were inefficient, 
and consequently were not worth those rates. But, said 
the Union spokesman, inefficient men could not be allowed 
to drag down skilled men. The firm had their remedy; they 
could get rid of the inefficient men. Mr. Steinitz said that 
when he first saw the deputation on behalf of the men, he 
told them he proposed to follow the advice of their president, Mr. 
Kinggate, and put them on piece-work at increascd rates, and that 
if they.did not earn 47s. a week he would discharge them. That, 
he thought, was a fair proposal. The only answer he got to it was 
that the men left the works. His contention all along was—if 
the men thought they were worth a certain sum let them prove 
they could earn it; and if they proved they could earn it the 
company, of course, would pay it. Mr. W. L. Madgen made a 
lengthy statement expressing the views of the company, and he 
showed, among other things, that the demand that at Loughborough 
they sbould pay the same rate of wages as was alleged to be paid 
in other districts not comparable with Loughborough was unreason- 
able. It was shown that corporations in other towns had had 
pressure brought to bear upon them by reason of the present 
troubles to prevent contracts being placed with the Brush Co. At 
Sheffield, it was said, the placing of a contract with the Brush 
Co. depended upon the result of tbe deliberations being favourable 
tothe men. The men's spokesman described Mr. Madgen's address 
as a tissue of falschoods,” said it was “ridiculous” to call them 
there to hear it, and so on. It is not surprising, therefore, that no 
agreement was arrived at. 

, Our trades are во interdependent that there cannot be a cessa- 
tion of work in one line of industry without others being affected. 


applications for similar 


This point was well brought out at the conclusion of a leading 
article in the Times on Tuesday, in dealing with the strike of Clyde 
boilermakers. We quote: —“ The strikers wil probably find that 
some masters are rather pleased than displeased to be relieved of 
the necessity for competing for work at low prices, just to keep 
their yards going and their men employed. Others, with ships in 
hand which the buyers are in no great need of, will regard the 
situation with equanimity. Orders which are really pressing will, 
of course, go elsewhere, and, when it pleases the strikers to return 
to work, they may find that the work is in no hurry to 

resent itself. . . .. Great numbers of innocent people are 
ikely to be very injuriously affected by the strike. Hulls and 
boilers are the raw material which other industries work upon, and, 
when the production of these things is stopped, all the other 
industries languish. The engineering shops will suffer very 
promptly. People will not lock up capital in engines for non- 
existent ships especially in days of ceaseless change. In the ship- 
yards themselves hosts of auxiliary workmen will be thrown out of 
employment—shipwrights, carpenters, joiners, brass-founders, 
paintera and so on. Then, if we go backwards, we find the same 
thing. Less iron will be bought if ships are not being constructed, 
and, if less iron is wanted, less coal will be called for. Hence there 
will probably be depression in the Scotch iron and coal trades, 
which, in turn, have their subsidiary industries, all of which will 
be adversely affected. All this far-reaching mischief to working 
men and their families is wrought by a trade union, which chooses 
a falling market and the approach of winter for its interference 
with the delicate mechanism of national industry.” 

In the National Review for October, Prof. A. V. Dicey has an 
important criticism of the Trades Disputes Bill, 1906. His argu- 
ments are brietly summarised thus :— 

1. Tue Trade Disputes Bill will provoke a series of free fights 
between masters and men, carried on on both sides with energy, 
which will be unscrupulous, because it has been released from legal 
restraint.” : 

2. The Bill sacrifices to the supposed wishes of trade unionists 
the freedom of any person or class unable to resisteextreme moral 
pressure, degenerating sometimes into illegal violence,“ and 
including ''the exposure of working women to gross oppression.” 

3. „The passing of the Trades Disputes Bill will in the long run 
—and it may be a very short time —render morally impossible the 
suppression of boycotting, and, therefore, the maintenance of legal 
order in Ireland.” 

4. “ Тһе Bill corrupts the English democracy." 


Institution and Lecture Notes.—Tramways AND 
LicHT RATILWA VSO AsSsoclATION.— The Official Circular for last 
month contains the report of the Joint Sub-committee, formed from 
the three Tramway Associations, and recommending amalgamation. 
This was submitted to the conference of the Municipal Tramways 
Association in London last year and was referred back. This year 
it was again brought forward at Leeds, and, as already reported in 
the ELECTRICAL Review, it was deemed inadvisable to proceed 
further in the matter. In both instances the Executive Committee 
of the Municipal Association expressed themselves unanimously in 
favour of the report drawn up by their delegates and those of the 
Association of Tramway and Light Railway Officiala and of the 
parent society. | 

ENGINEERING AND MACHINERY EXHIBITION AT Ог,үмрІА.— On 
Saturday last a paper by the Hon. C. A. Parsons and Mr. R. J. 
Walkcr, on “ The Development of the Steam Turbine,” was read on 
the occasion of the visit of members of the Institute of Marine 
Engineers. The paper dealt mainly with marine propulsion, and 
it was stated that Parsons marine steam turbines of over 870,000 
I. H. P. were completed or on order. : 

British Moron-BoAT CruB.—The first paper of the winter 
season will be read before the members of this club at the Craven 
Hotel, Charing Cross, on Thursday, 18th inst., by Lieut. Markbam, 
the subject being Horse-power— What it is—How it is 
Measured.” 

In the Library Hall, Church Street, Stoke Newington, to-morrow 
night, Alderman W. H. Savery, J.P., the Mayor, will lecture on 
“ Electricity: How Made and Stored.” 

Mr. W. A. Tookey will, during the coming winter, deliver a series 
of lectures on Gas and Oil Engines." The first course will be 
entitled The Working Principles of Gas and Oil Engines,” and 
will be delivered between October 22nd and December 12th; the 
second series will relate to “The Gas Engine Indicator and 
Indicator Diagrams,” and will commence on January 21st, ending 
March 13th. During these periods the same lectures will be 
delivered twice per week, on Mondays at the Lecture Hall of the 
Gas Light and Coke Co., at Hackney ; and on Wednesdays at the 
Lecture Hall of the South Metropolitan Gas Co., at Vauxhall 
Bridge, S.W. 

Dr. R. S. Hutton lectured on The Electric Furnace and its 
Applications to the Metallurgy of Iron and Steel” at the opening 
of the winter session of the Sheffield Society of Engineers and 
Metallurgists. : 

Dick, KERR ENGINEERING Society.—The 1906-7 session of the 
above society was very successfully opened by the second annual : 
smoking concert, held at the Bull and Royal Hotel, Preston, last 
Friday evening. Mr. Cox, chief of the testing department, was in 
the chair. 


Appointments Vacant.— Third electrical engineer for the 
St. John Del Rey Mining Co., Ltd., for Brazil, on a two or three years’ 
engagement (£23 to £25 per month); shift engineer for Erith elec- 
tricity works (£104). See cur “ Official Notices” to-day. . 

Switzerland.—The Schweizerische Elektrotechnische 
Verein held its annual meeting in Berne on the 23rd ult. 
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A Johannesburg Dance.—The first dance given by the 
members of the Electrical Trades Society was lately held in the 
Freemasons’ Hall, in Jeppe Street. The society was formed last 
November, and now has a membership of 350. Two hundred 
couples were present at the dance, which was under the patronage 
of Mr. J. W. Quinn, Mayor of Johannesburg, and Mrs. Quinn, 
though they were not able to be preeent. The dance committee 
was as follows:—Mr. I. Cash (president), Mr. J. H. Cork (vice- 
president), Messrs. P. G. Fisher, G. Cox, and C. E. Seward (hon. 
secretary), and S. Blythe (treasurer). Masters of ceremonies were 
Messrs. I. Cash, J. H. Cork, C. E. Seward, F. Wishart, T. F. Smythe, 
and J. Nava. 


Milan Exhibition Awards.—The Sfindard correspon- 
pent at Milan gives a list of the awards made to British exhibitors. 
This includes the following electrical or allied firms :— 

Tbe Grands Prix in their respective sections to:—J. F. 
Hopkinson & Co.; Elliott Bros.; Worthington Pump Co.; 
Sir William G. Armstrong, Whitworth & Co.; Cambridge Scientific 
Instruments Co.; Babcock & Wilcox; John Brown & Co.; Chad- 
burn’s (Ship) Telegraph Co: Willans & Robinson; British Electric 
Transformer Co.; Doulton & Co. 

The Diplomes d’Honneur (the award next to Grand Prix, and 
above gold medal) have been won Бу :—Greenwood & Batley, 
Armorduct Manufacturing Co., Glenboig Union Fire Clay Co., A. P. 
Lundberg & Sons, Nalder Bros. & Thompson, Hele-Shaw Patent 
Clutch Co., Cape Asbestos Co. (South Africa). 

The Hon. C. A. Parsons has been awarded one of the special gold 
medals given by the Milan Chamber of Commerce. 

Diplomas of Bon Merite have been awarded to the National 
Electrical Manufacturers' Association and the Institution of Civil 
Engineers. 


Johnson & Phillips, Ltd.—Messrs. Johnson and 
Phillips, Ltd., have started a motor-van department, and will 
specialise in the construction of delivery vans suitable for railway 
and other work. Mr. W. Hemingway, who resigned the position of 
chief draughtsman of the Daimler Co., in 1902, has joined the firm, 
and will be responsible for the new design. 

We understand that the following tenders have been accepted 
by the firm :— 

Additions to V.I.R. department at their works, Kirk & Randall, 
£6,000. 

New paper-insulated lead-covered cable factory, G. Bollom, £8,500. 

New machine shop, Redpath, Brown & Co., £3,200 (steel work 
only). 


Suction Gas Power.—The following comes to hand as 
we go to press :— ^ 

“The singular fatality that attends the majority of suction gas 
calculations appears to have befallen the able letter of your corres- 
pondent, Mr. R. Weaving, of Peterborough. The cost per unit as 
produced by a suction gas plant is given by him as ‘97d. Nowa 
unit equals 1j H. P.-hours approximately, How, then, does Mr. 
Weaving arrive at the figure of 2°9d. as the cost of 20 в.н.р. for 
one hour? 
Is this another clerical error ?— THE WRITER OF THE ARTICLE." 


Canal Commission.—Evidence was given at Dublin 
this week before the Royal Commission on Canals and Water- 
ways. Mr. Henry Egan, chairman of the County Council of King's 
County, referred to the slowness of the traffic and the insufficient 
supply of water on the Grand Canal. In his opinion an electric 
motor system might be applied with advantage. Mr. James P. 
Macguire, Roscommon County Council, said that, in his opinion, the 
Royal Canal should be improved and deepened, and taken over by 
the State to be developed for the general good of the country. 
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OUR PERSONAL COLUMN. 
The Editors invite electrical whether connected with the 
technical or the commercial side of the profession and 3 


also electric tramway and railway officials, to keep readers of 
ELmOfTRICAL REVIEW posted as to their movements, 


Central Station Engineers.—The Ilford U.D.C. has 
appointed Mr. W. E. CLARET, of South Tottenham, as shift engineer, 
vice Mr. F. A. Taylor, resigned. 

Mr. E. J. Gatvez has been presented with a silver cigarette case 
by the Hoylake Electricity Works. staff, on the occasion of his 
resigning his post as engineer-in-charge (senior) to take up a special 
engineering course at the Manchester University. 

H. Brown, mains inspector, Walthamstow, has been 
appointed canvasser to the undertaking for six months on trial. 

The Bridlington T.C. bas granted Mr. A. J. BECKETT, electrical 
engincer, an honorarium of £20, and Mr. Mort, his assistant, £10, 
for extra services rendered in connection with the extension of the 
electricity plant, &c. . 

The Bexley U.D.C. has appointed Mr. W. PEYTON as engincer’s 
assistant. 

The position of mains engineer at the Erith U.D.C. Electricity 
Works, vacant by the promotion of Mr. H. E. MiparEy to be chief 
assistant engineer, has now been filled by theappointment of Mr. F. 
3 Who was previously shift engineer in the generating 


-Table “A” (revised form) mainly applies. 


Mr. J. а. GRIFFIN, engineer and manager of the Swindon elec. 
tricity and tramways department, has obtaincd the position of 
resident engineer and manager to the Delhi Electric Tramways and 
Lighting Co., and expects to proceed there next month. Mr. 
Griffin went to Swindon just four years ngo, and supervised, under 
the consulting ergineers, the construction of the power station and 
the tramways, and organised the combined department. Both the 
lighting and (until the recent unfortunate accident) the tramways, 
have shown considerable success, financial and otherwise, under his 
management. He is going out to perform identical duties in 
Delbi, and after the construction work is completed will be 
responsible for the undertaking to the directors in London. The 
Swindon Committee is now considering the advisability of 
dividing the duties of the dual position which Mr. Griflin has just 
resigned. 


Tramway Officials.—The Tramways Committee of 
Halifax T.C. bas appointed Inspector W. DBINK WATER os tramway 
traffic superintendent. | 

Mr. E. J. MansH, chief electrical superintendent of the Sheffield 
Corporation Tramways, was presented with a silver tea-service and 
an illuminated address, on Friday, September 28th, on the 
occasion of his marriage. Тһе presentation was made by the 
general manager, Mr. A. К. Fearnley, in the presence of а numerous 
company presided over by Mr. H. E. Yerbury, the chief electrical 
engineer. 


General.—We are sorry to learn that Mr. MAURICE 
GRAHAM (Graham, Morton & Со.) has recently been laid up for 
about 12 weeks owing to a serious operation for appendicitis, and 
has therefore been unable to attend to business. He has now, 
however, completely recovered, the operation having been success- 
ful, and will resume his control of the business of Graham, Morton 


and Co., who, we are informed, have purchased from the liquidators 


of Graham, Morton, Ltd., the whole of the drawings, designs, 
copyrights, patent rights, wood patterns and models, and a large 
quantity of tools and machinery for the cquipment of their new 
works in Leeds, in order to continue the manufacture of their 
specialitics of elevating and conveying machinery. 

Mr. W. L. WINNING, for the last 24 years Glasgow and district 
representative for the British Electric Plant Co., Ltd., of Alloa, is 
leaving this position to take up an appointment with the British 
Westinghouse Electric and Manufacturing Co., Ltd., at their sales 
department, Scottish district. 

Mr. J. D. F. ANDREWS has removed to offices at 47, Victoria 
Street, Westminster, S. W., and has disposed of all his trading or 
commercial interests in consequence of the limiting intluence they 
have hitherto held over his professional pursuits. 

At а meeting of the board of the Electric and General Investment 
Co., Ltd., held on Monday, Mr. J. Сес, Виш, was appointed a 
director of the company, after having acted as secretary since its 
formation in 1890. Mr. К. S.SHaw was at the same time appointed 
“secretary pro tem.” 

Mr. HENRY F. Jorn has changed his address from 31, Wilson 
Street, E.C., to 110, Strand, W.C., where he will practise as a con- 
sulting electrical engineer and specialist on electric motor-cars. 
Mr. Joel has had a lengthy practical experience in electrical 
engineering, being one of the pioneers of electric lignting, power 
and storage. He is the inventor and patentee of the Zone” electric 
motor and of the “ Fors” accumulator, and the joint inventor and 
patentee of the Rosenthal battery. 


Obituary.— We regret to learn from the Times that the 
Rt. Rev. Monsignor Morrov, Vice-Chancellor of the Royal 
University of Ireland, was found dead in his bed at Aberdeen on 
Monday morning. His name will be familiar to our readers by 
reason of his many lectures delivered at Dublin on X-ray and 
wireless telegraph matters. He was in his 73rd year. 


NEW COMPANIES REGISTERED. 


Galvano Chemical Co., Ltd. (90,108).—This company was 
registered on September 19th, with a capital of £10,000 in £1 shares (250 5 per 
cent. preference), to acquire patents relating to the manufacture of chloride of 
magnesia and red oxide paint, to adopt an agreement with G. F. Thomson, and 
to carry on the business of manufacturing chemists, druggists, drysalters, cil 
and colourmen, manufacturers of electrical and other apparatus, Ac. The first 
subscribers (each with one sharc) are: G. F. Thomson, Rutlake House, Beds 
ford, chemical engineer; J. Chadwick, 192, Drake Street, Rechdale, dyer, R. II. 
Pickles, 442, Audenshaw Road, Audenshaw, chemical manufacturer; J. К. 
Ramsdale, 21, Spring Gardens, Munchester, incorporated accountant; F. B. 
Estcourt, Langdale, Steven Street, Stretford, agent ; H. Bibby, Ladybarn Lane, 
Withington, Manchester, manufacturing chemist; and W. Н. Watson, 19, 
Tenby Avenue, Withington, Manchester, accountant. No initial public issue, 
Registered cfüice, 21, Sprirg 
Gardens, Manchester, 


Amalgamated Radlo-Telegraph Co., Ltd. (90,129).—This 


company was registered on September 15th, with a capital of £440,000 in £1 
shares, to adopt an agreement with the De Forest Wireless Telegraph 
Syndicate, Ltd., to acquire and turn to account inventions and rights relating 
to wireless or other telegraphs, telephones, хс., and to carry on the business 
of owners of telegraph and telephone systems, clectriciaus, electrical and 
general engineers, ЖО. The first subscribers each with one share) are: — 
G. E. Sanders, Bloomfield Lodge, Larkfield. Richmond, Surrey, clerk; 
W. Farrier, 40, Brunswick Road, Leyton, clerk; E. S. Harper, 87. Glenfarg 
Road, Catford, S. E., clerk; H. W. Brown, 63, Mackenzie Road, Beckenham, 
clerk; E. Wyatt, Wyndham, Uplands Road, Crouch End, N., clerk; 
F. Н. Goodwin, 7, Narford Road, Upper Clapton, N. E., clerk; and P. M. 
Cullen, 80, Paxton Road, St. Albans, Herts., clerk. No initial public issue. 
The number of directors is not to be less than seven or more than cleven, 
The subscribers are to appoint the first; qualification, £270; remuneration, 
&350 per annum for the chairman, and £125 cach ſor tho others, 
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Goodman Manufacturing Co., Ltd. (90,153).—' This company 
was registered on September 18th, with a capital of £50,000 in £1 shares 
(20,000 “А "апа 30,000 ** B") to carry on the business of manufacturers of and 
dealers in coal and other mining machinery, electric mine locomotives, 
dynamos and mining supplies of all kinds, engineers, founders, smiths, 
machinists, de. The ** A" and “B” shares each carry a cumulative dividend 
of 6 per cent. on the amounts paid up thereon, The surplus profits (after pro- 
viding for reserve fund, if any) are to go tothe “A “shares in proportion to the 
nominal amounts thereof, whether fully paid up or not, and to the B“ shares 
in proportion to the amounts paid up thereon. ‘The first subscribers (each with 
one 'B" share) are:—H. E. Goodman, Halsted Street, Chicago, director; A. J. 
Bloemendal, 144, St. James’ Court, S. W., engineer: Н. H. Court. 69, Aldersgate 
Street, E.C., solicitor; F. G. Smithson, 7, Brookfield Road, Bedford Park, W., 
clerk; J. N. Clarke, 5, St. Helens Road, Westclitfe-on-Sea, director; J. Mann, 
15, Barbican, E.C., builder; and T. M. Bathurst, 55, Downs Park Road, N.E., 
clerk. No initial public issue. The number of directors is not to be less than 
three or more than five; the first are F. 8. Washburn and Н. E. Goodman 
(both of Chicago), A. J. Bloemendal, W. Н. Court and one other to be nominated 
by the said Н. E. Goodman; remuneration (except A. J. Bloemendal), tive 
guineas each per board meeting attended. Registered office, 69, Aldersgate 
Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


St. Austell and District Electric Lighting and Power Co., 


Ltd. (66,382), — Issue on Angust 21st of £200 5 per cent. debentures, part of series 
, created June Ist, 1901, to secure £2,000 charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series: £800. 


General Electric Co., Ltd. (67,307).—This company’s annual 
return was filed on August 8th, when 25,000 preference and 83,122 ordinary shares 
had been taken up out of a nominal capital of £800,000 in 40,000. preference and 
40,000 ordinary shares of £10 each; £10 per share has been called up on 18,000 
preference and 8,122 ordinary, resulting in the receipt of £261,220; £320,000 is 
considered as paid on 7,000 preference and 25,000 ordinary. Mortgages and 
charges: £200,000. 


Spanish Telephone Co., Ltd. (41,589).—This company’s annual 
return was filed on July 25th, when 1,600 ordinary and 641 preference shares 
had been taken up out of a nominal capital of £41,000 in 1,600 ordinary shares 
of £10 each and 1,250 preference shares of £20 each; £20 per share has. been 
called up on 641 preference, resulting in the receipt of £12,520; £16,000 is con- 
sidercd as paid on 1,600 ordinary. Mortgages and charges: Nil. 


D.P. Battery Co., Ltd. (44,084).—This company's annual 
return was filed on September Sth, when the entire capital of £10,000 in 4,996 
„A.“ 4,996 В, and 8 other shares of £1 each had been taken up and paid for 
in full. Mortgages and charges: £14,000. 


Sunbeam Lamp Co., Ltd. (25,498).—This company's annual 
return was filed on August 9th, when 1,765 shares had been taken up out 
of a nominal capital of £25,000 in 2,500 shares of £l0eacn. £10 per share 
has been called up on 908 and £9,080 has been received. £8,570 is considered 
as paid on 857. Mortgages and charges: 48, 500. 


Thomas Parker, Ltd. (40,973). — This company's annual 
return was filed on August 15th, when the entire capital of £75,000 in 7.500 
sbares of £10 each had been taken up. £10 per share has beon called ap on 
6,750, resulting in the receipt of £57,500. £17,600 is considered as paid on 
1,750. Mortgages and charges: £65,000. 


Consolidated Supply Co., Ltd., Electrical Engineers, London 
(R5,838).—Issue on September 5th of £10,500 5 per cent. debentures, part of series 
created July 18th, 1906, to secure £15,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital. Holders: Con- 
s lidated Electrical Co., Ltd., Broad Street House, E. C. No trustees. No 
previous issue of same series. A memorandum of satisfaction in full of deben- 
tures dated October 6th, 1905, and January Ist, 1906, securing in all £3,000, has 
also been filed. 


Monobloc Accumulator Syndicate, Ltd. (64,142).—This 
company's annual return was filed on August 13th, when 10,000 shares had been 
taken up out of a nominal capital of £20,000 in £1 shares, £7,000 has been 
received and £3,000 is considered as paid. Mortgages and charges: Nil. 


Brockie-Pell Аге Lamp, Ltd. (66,602).—This company’s 
annual return was filed on July 17th, when 79,751 shares had been taken up out 
of a nominal capital of £80,000 in £1 shares. 28. 6d. per share has been called 
up, *esulting in the receipt of £9,980 5s. 6d., including £12 5s. 6d. paid on 221 
forfeited shares. 17s. 6d. remains in arrears. £69,776 (17s. 6d. per share) is con- 
sidered as paid on 79,744 shares. Mortgages and charges: Nil. 


Cape Town Consolidated Tramways and Land Co., Ltd. 
(89,037).—-A trust deed dated August Mth, to secure £450,000 debentures created 
by resolution of July 10th, 1906, has been registered. Property charged : 
160,000 fully paid £1 shares in Camp's Bay Tramway Co., Ltd., 75,000 fully paid 
£1 shares in the Cranjezicht Estate, Ltd., and 85,000 fully paid £1 shares in the 
Cape Marine Suburbs, Ltd. Trustees: L. Breitmeyer. 1, London Wall 
Buildings, E. C.; and Dr. F. Rutherfoord Harris, 101, Mount Strect, W. None 
of the debentures have been issued. 


Power Plant Co., Ltd. (79,151).— This company's annual 
ret irn made up to December 31st, 1905, was filed on August Yth. 2,501 shares 
have been taken up out of a nominal capital of £5,000 in £1 shares. 41 per 
share has been called up on seven, and 17s. per share on 2,494, resulting in the 
receipt of £2,126 183. Mortgages and charges: Nil. 


Edmundson’s Electricity Corporation, Ltd. (52,013).—Thbis 
company's annual return was filed on August 17th, when the entire capital of 
£300,000 in 80,000 ordinary, nnd 80,000 preference shares of £5 each had been 
taken up. 45 per share has been called up on 146,500 shares, and £734,000 
has been received. £65,000 i$ considered as paid on 18,200 shares. Mort- 
gages and charges: £435,000, 


Henley’s (South Africa) Telegraph Works, Ltd. (77,781). 
— This company's annual return was filed on July 81st, when the entire capital 
M £2,000 "r shares had been taken up and paid for in full. Mortgages and 
charges: nil, 


Middleton Electric Traction Co., Lid. (68,935).—This com- 
pany's annual return, made upto May 16th, was filed on July 30th. The entire 
capital of £100,000 in 10,000 ordinary and 10,000 preference shares of £5 each 
has been taken up and paid for in full. Mortgages and charges: 450,000. 


Anchor Cable Co., Ltd. (69,073).—This company's annual 
Fin wan filed on July 30th, when 6,500 had been taken up out of a nominal 
capital of £250,000 in £10 shares. 410 per share has been called up on 4,6000, and 


#5 per share on 1,600, resultin the i » А "A 
as paid on 400 shares, Mortgages and кыгы. ү ыы ышаныр 


Easton Lift Co., Ltd. (81,115).—Issue on September 5th of 


£4,000 5 per cent. debentures, part of series created same date to secure 
£6,000, charged on the company’s undertaking and property, present and future, 
including uncalled capital, No trustees. 


Brisbane Electric Tramways Investment Co., Ltd. 
(67,853).--An acknowledgment of indebtedness dated September 7th, 1906, 
creating £25,000 further debenture stock (making, with £425,000 already created, 
a total of £450,000), and being supplemental toa trust deed of November 21st, 
1900, covering £500,000 debenture stock, has been registered. Propert 
charged: Shares of £749,645 nominal value in the Brisbane Tramways Co., Ltd. 
Trustees: Sir H. Seymour King, M.P., 65, Cornhill, E.C.; and E. D. Vaisey, 
89, Threadneedle Street, Б.С. 


Dewsbary Electric Manufacturing Co., Ltd. (85,100).—A 
5 per cent. debenture for £410, dated September 12th, 1906, charged on the com. 
pany's undertaking and property, present and future, including uncalled 
саара been registered. Holder: J. Bentley, 11, Grange Road, Horton, 

radford. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
This company’s annual return was filed on August 7th, when 970 ordinary and 
100 founders’ shares had been taken up out of a поліпа! capital of £100,000 in 
14,900 ordinary, 5,000 preference and 100 founders’ shares of £5 each. £5 per 
Share has been called up, resulting in the receipt of £5,350, in addition to £108 
paid on 54 forfeited shares. Mortgages and charges: £98,618 1s. 4d. 


City of Birmingham Tramways Co., Ltd. (49,458).—This 
company's annual return was filed on July 10th, when 60,000 ordinary and 
40,000 preference shares had been taken out of a nominal capital of £1,000,000 
in 120,000 ordinary and 80,000 preference shares of £5 each. £5 per share has 
been called up on 6,047 ordinary and 40,000 preference and £1 per share on 
£55.953 ordinary, resulting in the receipt of £281,191, including £8 paid on three 
forfeited shares. Mortgages and charges: 4300, 000. 


Yorkshire Private Telephone Co., Ltd. (76,692).—This 
company's annual return was filed on August 24th, when £5,550 shares had been 
taken up out of a nominal capital of £6,000in £1 shares. £1 per share has 
been called up on 3,472, resulting in the receipt of £3,475, 2,075 shares are con- 
sidered as fully paid. Mortgages and charges: Nil. . 


Crompton & Co., Ltd. (27,2(00).—This company's annual 
return was filed on August 17th, when 85,000 shares had been taken up out of a 
nominal capital of £300,000 in 100,000 shares of £3 each. £3 per share has been 
called up on 43,000, resulting in the receipt of £249,000. £6,000 is considered as 
paid on 2,000 shares. Mortgages and charges: £100,000. 


Blackburn, Starling & Co., Ltd. (61,302).—This company's 
annual return was filed on September 15th, when 8,483 shares had been taken 
up out of a nominal capital of £12,000 in £1 shares. £4,583 has been received, 
and £3,500 is considered as paid. Mortgages and charges: nil. 


Sloan Electrical Co., Ltd. (61,528).—' This company's annual 
return was filed on August llth, when 5,000 A preference, four “В” рге. 
ference, and 2,750 ordinary shares had been taken up out of а nominal capital 
of £15,000 in £1 shares (5,000 ** A"' preference, 5,000 ** B '' preference, and 5,000 
ordinary). 41 per share has been called up on four “B” preference, and 
1,220 ordinary. 46,500 is considered as paid on 5,000 “ A“ preference, and 
1,500 ordinary. Mortgages und charges: nil. 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Issue on September llth of £300 5 per cent. debentures, part of series created 
July l4th, 1904, to secure £35,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. Pre. 
viously issued of same series: £33,400. 


British Electric Co., Ltd. (London) (83,338).—Issue on Sep- 
tember 8rd of £200 10 per cent. debentures, part of series created October 138th, 
1905, to secure £250, charged on the company’s undertaking and propery: pie 
sent and future, including uncalled capital. No trustees. Previously issued of 
samo series: £50. | 


Electric Supply Corporation, Ltd. (52,036).—This company’s 
annual return was filed on August 9th, when 41,500 shares had been taken up 
out of а nominal eapital of £250,000, in 50,000 shares of £5 each. £5 per share 
has been called up on 30.800, and £4 per shure on 3,700, resulting in the receipte 
of £168,083. £117 remains in arrears; £35,000 is considercd as paid on 7,000 
shares, Mortgages and charges, £50,000. Б 


Electric Construction Со., Ltd. (39,292). — This company’s 
annual return was filed on August 16th, when 31,390 preference and 112,100 
ordinary shares had been taken up out of a nominal capital of £400,000 in 
50.000 preference and 150,000 ordinary shares of £2 each. £2 per share has been 
called up on 18,245 preference and 2,100 ordinary, and £40,690 has been received. 
£210,290 ts considered as paid on 18,145 preference and 110,000 ordinary. Mort- 
gages and charges, £250,000, 


Malaga Electricity Co., Ltd. (48,076). — This company's 
annual return was filed on September 5th, when 10,000 ordinary and 7,000 pre- 
ference shares had been taken up out of a nominal capital of £57,000 in 10,000 
ordinary and 7,000 deferred shares of £5 each. £5 per share has been called up 
on the ordinary, and £50,000 has been received. 47.000 is considered as paid on 
the deferred shares. Mortgages and charges, £44,738. 


Accessories Manufacturing Co., Ltd. (84,107).— This com- 
pany’s annual return was filed on August 2nd, when £2,448 preference and 1,064 
ordinary shares had been taken up out of a nominal capital of £10,000 in £1 
shares (5,000 preference). £7 has been received, and £3,500 is considered as 
paid. Mortgages and charges: £2,500, 


Altrincham Electric Supply, Ltd. (40,795).—This company's 
annual return was filed on August 2nd, when 25,000 shares had been taken up 
and paid for in full out of a nominal capital of £50,000 in £1 shares. Mortgages 
and charges: £25,000. 

Ltd. 


Private Wire and Telephone Installation Co., 
London (76,588).— £1,000 5 per cent. debentures, created August 24th and da 
September 19th, 1906, charged on the company's undertaking and property, 
present and future, including uncalled capital, have been registered. No 
trustees. Holders: Consolidated Electrical Co., Ltd., Broad Street House, Е.С, 


Fleetwood and District Electric Light and Power Syndi- 
cate, Ltd. (49,666).—A charge securing not more than £1,360 was created by 
the Receiver (pursuant to three Orders of Court) on September 12th. Property 
charged, the company's undertaking and assets (ranking in priority to a trust 
deed dated October 31st, 1899). Holder: W. C. Johnson, Broadstone Farm, 
Coleman's Hatch, Sussex. 

Ltd. 


La Capital Traction and Electric Co., Buenos Ayre 
(62,311).— Particulars of a series of debentures created December 21st, 1900, to 
secure £600,000 (liable to increase to £800,000) have been filed pursuant to Sec. 
14 (4) of the Companies’ Act, 1900, a debenture of recent date being produced 
to the Registrar. Property charged: The company's undertaking and property, 
present and future, including uncalled capital. Trustees: W. Trotter, 3l, 
Throgmorton Street, E.C.; and R. Fleming, 2, Prince's Street, Е.С. 


Morris-Hawkins Electrical Со., Ltd. (81,691).—A board 
resolution under seal, dated September 19th, 1906, creating £11,000 5 per cent. 
debenture stock, has been registered. Property charged: The company’s 
lands, freehold and leasehold properties, patent rights, buildings, works, under- 
taking and uncalled and unpaid capital, present and future. 


Leeds Copper Works, Ltd. (62, 235).— 450, 000 debentures 
(two of £25,000 each), created September 5th and dated September 19th, 1906 
have been registered. Property charged: The company’s property, present and 
future, as a second floating seourity, No trustees, 


* 
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Electric Law Press, Ltd. (London).—Issue on August 30th of 
£50 7 per cent. debentures, part of series created November 9th, 1905, to secure 
£1,000, charged on the company’s undertaking and property, present and future, 
ов uncalled capital, No trustees. Previously issued of sume series, 


Exchange Telegraph Co., Ltd. (6,152 C).—This company's 


annual return was filed on September 19th, when 8,023 A" and 16,200 B.. 


shares had been taken up out of a nominal capital of £246,250 in 8,125 A 
and 16,500 B" shares of £10 each. £9 per share bas been called up on 6,000 
and £l per share on 2,023 A " shares, resulting in the receipt of £56,023, 
£162,000 is considered as paid on the " B" shares. Mortgages und charges, nil. 


| CITY NOTES. 


Dick, Kerr & Co., Ltd. 


Tux ordinary general meeting of the shareholders of this company 
was held on Thursday of last week, at the Cannon Street Hotel, 
Mr. John Kerr presiding. 

In proposing the adoption of the report (sce ELECTRICAL 
Review, September 21st, p. 467), the CHAIRMAN said that 
the financial year just ended had not been characterised by any 
circumstances of an exceptional character. 'The volume of work 
executed had been greater than any previous year, bct, unfor- 
tunately, this gratifying position had been largely discounted by a 
keener competition. In many cases they had had to be content to 
see what should have been good business go past them, through, as it 
seemed to the directors, a cutting of prices to a point which would 
not be wise to follow. He was sorry to say he could not see any 
possibility in the near future of much amelioration in this 
direction. At the moment the productive power ia England of 
electrical engineering works was somewhat beyond the demand. 
The manufacturers in this country had not the absolute command 
of the home trade, or the trade of our Colonies or Dependencies. 
They had to deal with things as they found them, and to be able 
to cope with this keen competition, it was the directors' desire to be 
alert in effecting every economy in production. Not only had 
efficiency in every department to be carefully watched, but it was 
all important to strengthen the company's financial position. The 
payment of large dividends was pleasing, but the directors' first 
consideration was to have the company placed in such security that 
shareholders would be able to pass through a period of depression 
without anxiety, should such a period occur. In addition to tbe 
usual amount of depreciation which had been written off, and which 
the auditors in their report characterised as ample, & sum of 
£15,000 had been set aside to the special reserve for extensions of 
manufactories or replacements of machinery, &c., or special depre- 
ciation of the same. This fund now amounted to £50,000. The 
directors trusted the shareholders would approve of this con- 
servative policy. By reason of the laree business done the 
creditors figured at £432,978, as against £333,287 last year, or an 
increase of about £100,000. "The amount outstanding on contracts, 
Stock of materials, &c., was £669,131, as against £495,456, or an 
increase of £173,675. It would be a satisfaction to them to know 
that the bulk of the amount for accounts due at June 30th last had 
been paid. He had explained at previous meetings that in con- 
nection with most of their contracts they had to accept a clause 
providing for a considerable retention money extending in many 
cases over 12 months. The busier they were, naturally meant the 


- lock-up of a larger amount of money. By having their funds well 


in hand, they were able to buy in the cheapest market for cash pay- 
ments. Last year the balance carried forward was £42,387. This 
year it was proposed to carry forward £56,076, which was equal to 
more than 20 per cent. to the ordinary shares. The directors, 
who held the bulk of the ordinary shares, were satisfied that the 
best policy was not to recommend a dividend beyond 10 per cent. 
on those shares. During the year Mr. Flett, the managing 
director, went out to the East in the interest of the company. 
Among other places he visited Japan, where they had just com- 
pleted a considerable business, and the directors trusted that con- 
siderable benefit would accrue from the experience gained by Mr. 
Flett in his Eastern tour. 

Mr. CLAUD T. CAYLEY seconded the motion, and the report was 
adopted. 


Yorkshire Power Electric Co. 


A HALF-YEABLY meeting was held at Leeds on 25th ult., Mr. A. @ 
Lupton, who presided, said that although the progress of the com- 
pany had not been as rapid as they could have wished, there was 
much ground for satisfaction with what had been done. Increasing 
confidence was being 
the fact that the average length of agreements was between six and 
seven years, and a large percentage of the increase was with cus- 
tomers who had commenced with small iustalments—a satisfactory 
proof that the consumers appreciated the advantages offered by the 
company. Another ground for satisfaction was the better feeling 
that prevailed between the company and the local authorities in 
their area. Fully one-half of their present output was in areas 
"^ which at first were cut off from them. The change showed that 
the local authorities had come to recognise the benefits the company 
offered to ratepayers and industries. The company, too, had been 
able to centralise the whole of their staff at Thornhill. Not long 
ago the directors had agreed to forego one-half of the fees that had 
been voted to them, as most of the initial work of the company had 
not been completed. They had now decided to forego the whole of 
their fees until sach time as the company might be even more 
prosperous. | 


shown in the company, as was evidenced in . 


Halifax and Bermudas Cable Co., Ltd. 


TRE directors’ report shows that the net result of the year's working 
is a protit of £3,274, as compared with £2,698 for the previous year. 
An interim dividend of 24 per cent., free of incume-tax, has already 
been paid, and it is now proposed to make a further equal payment, 
Еб of income-tax, which will leave £774 to be carried forward. 
This will increase the amount to the credit of revenue account to 
£18,010. The company’s cable continues to work efficiently. 
During the year debeatures have been paid off to the amount of 
£8,600, leaving £37,900 outstanding. 


Direct West India Cable Co., Ltd. 


THE directors’ report for the year ended June 30th, 1906, shows a 
net profit of £3,113, as compared with £4,182 for the previous year. 
An interim dividend of 3 per cent., free of income-tax, has already 
been paid, and it is now proposed to make a further equal payment, 
free of income-tax, which will leave £1,313 to be carried forward. 
This will increase the amount to the credit of revenue account to 
£36,125. The company’s cables continue to work efficiently. 
During the year debentures have been paid off to the amount of 
£9,000, leaving £65,500 outstanding. 


The Edison & Swan United Electric Light Co., Ltd. 


THE twenty-third annual report for the year ended June 30th, 
1906, states that the net revenue account shows that the sum of 
£53,710 has been brought forward from profit and loss account. 
Interest on debenture stocks has absorbed £16,730; £11,000 has 
been set aside as depreciation on freehold and leasehold property, 
plant, machinery and tools; £1,508 has been applied in writing 
down values of stocks; and the sum of £1,322 has been reserved 
on account of bad and doubtful debts. An amount of £5,000 has 
been placed to a reserve fund. The result as shown in the net 
revenue account is a credit balance of £18,150, to which must be 
added the sum of £6,835 brought forward from the previous year, 
thus making a total of £24,985, out of which the directors recom- 
mend the payment of a dividend for the year on the “A” shares 
at the rate of 44 per cent. (being 4s. 2d. per fully-paid “А " share 
and 2s. 6d. per part- paid A share), amounting to £15,978, 
leaving a sum of £9,007 to be carried forward. During the year 
48, 381 of this company’s debenture stocks has been purchased and 
cancelled, resulting in a profit of £1,069, in addition to that 
already mentioned. This amount har been appropriated as a 
reserve against stock depreciation. Tne cost of establishing the 
business, goodwill, &c., £443,451, as per last balance-sheet, has been 
reduced by £53,019, being the amount written off the “В” shares 
during the year. The freehold and leasehold property, plant and 
machinery have also been brought forward at the value stated in 
the last balance-sheet, with the addition of the amount expended 
to June 30th, 1906, less depreciation charged in net revenue account. 
There has been expended on capital during the year ending June 
30th, 1906, £7,440. The shares of the Altrincham Electric Supply, 
Ltd., have been taken at par, as іп previous years. This concern 
continues to show satisfactory progress, having this year, for the 
first time, paid a dividend on its shares. Its indebtedness to this 
company has been reduced during the year by £1,565. Subject to 
audit, the directors have decided to recommend the payment of & 
dividend for the year ending June 30th, 1906, at the rate of 44 per 
cent. per annum, being 28. 6d. per cent. on the “A” shares partly 
paid, and 4s. 2d. per share fully paid, each less income-tax. 

The annual meeting will be held on Thursday, October 11th, and 
if approved dividend warrants will be posted on the same day. 
The transfer book will be closed from 28th inst. to 11th prox. 


Prospectuses. — Neecasfle-upon-Tyne Electrice Supply 
Co., Ltd.—' The public has this week been invited to subscribe for 
an issue of £187,500 43 per cent. second mortgage debentures at par. 

The British Guiana hubber Corporation, I til. - This company has 
this week been offering an issue of 40,000 shares of £1 each. The 
company has been formed to acquire certain rubber-plantiug leases 
or licences granted by the Government of British Guiana. It is 
estimated that there are 75,000 mature trees on the property, and 
tapping will commence immediately. 


Pataling Rubber Estates Syndicate, Ltd.—An interim 
Gividend of 2s. per share has been declared. 


New St. Helens and District Tramways Co.—The 
report for the year ended June 30th shows a loss of £37, increasing 
the debit to profit and loss to £2,054. "The amount of preference 
dividend unpaid at June 30th was £21,972. The preference 
share capital redemption fund amounts to £2,344. 


Stock Exchange Notices,— Applications have been made 
to the Committee to allow the following securities to be quoted in 
the Official Liet :— 


Hnadfield's Steel Foundry Co., Ltd.—Further issue of 10,000 44 per cent. 
cumulative preference shares of £10 each, fully paid, Nos. 20,001 to: 000. 

Lancashire United Tramways, Ltd.—4220,000 5 per cent. prior lien debenture 
stock. 


Willans & Robinson, Ltd.—The annual mecting of 


this company was held on Wednesday afternoon. The report (ree 
ELECTRICAL Review, September 28th) was adopted by 32 votos to 17, 
Our account of the proceedings will appear next week, 


550 


THE ELECTRICAL REVIEW. 


[Vol. $9. No. 1,506, OorogER 5, 1906. 


MARKET QUOTATIONS. 


Wednesday. October 3rd. 


Latest Fortinight's 
CHEMICALS, &o, Price, inc or Dec. 
& Acid, Hydrochlorio sa „ рег cwt, 5 / e» 
a T Nitric .. oo ee ee per ewt. 22/- oe 
a „ Oxalic.. es ee .. рег см. 82/- 2 
а „ Sulphuric .. рег cut. 5/6 Vis 
а Ammoniac, Sal. zi .. рег см. 42). ds 
a Ammonia, Muriate (crystal) per ton £33 10 ve 
a ө no se <2 e. per ton £30 ж 
а Blenching powder .. бж „ рег ton £5 10 s 
a Bisulphide of Carbon e рет ton £18 a 
a Borax .. ae Ms ee per ton £15 s 
a Benzole (90 ©) - as .. рег gal. 103d, : 
a T (50 96) P А ee per gal. 10d. А 
a Copper Sulphate .. os per ton £26 с 
a Lead, Nitrate 8 s ee рег ton £928 ` 
a „ White Sugar.. . perton £31 А 
a „ Peroxide А es per ton £27 10 э 
a Methylated Spirit .. sx .. per gal. 2/6 ren 
a Naphtha, Solvent (9095 at 160°C) per gal. 5/6 is 
a Potassium Bichromate, in casks per lb. Bid. NR 
a Potash, Caustic (75/80 95) .. per ton £20 ss 
a Potassium Cyanide ss .. per lb. ва, A 
a Shellac Я 5% Pe . percwt, 220J- е 
a Sulphate of Magnesia per ton £4 10 1 15 
a Buiphur, Sublimed Flowers  .. per ton £6 10 "à 
a E Recovered e .. per ton Eb 10 EN 
a ú Lump se v. es perton £5 ve 
a Boda, Caustic (white 70% .. per ton £10 15 КК 
a „ Crystals is es , per ton £8 6 
a Sodium Bichromate, casks .. per lb. 2d. ne 
а os Cyanide ee oe eo per lb, Jad. ee 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton £200 A 
b is Wire, іп ton lots .. per ton £220 
b n Sheet, in ton lots .. per ton £210 
b Babbitt’s metal ingots  .. .. per ton £48 to £140 M 
e Brass (rolled metal 2* to 12") basis per lb. 93d. d. inc. 
€ „ Tube (brazed) РР .. per lb. 111d. d. ine, 
e » [T] (solid drawn). ° eo per lb. 10 d d. inc. 
е „ Wire, basis 69 .. рег lb. $ uid. jd. inc. 
e Copper Tubes (brazed) .. ee per lb. 1/02 A 
6 is „ (solid drawn) . per lb. 1/1 id. inc. 
g Copper Bars (best selected). рег ton £108 £7 inc. 
g Copper Bheet ee ee ee per ton £108 £7 inc. 
g T] о ee ee oe ee per ton £108 £7 inc. 
e „ (Electrolytic) Bars per ton £98 £4 inc. 
е, " Sheets.. per ton £110 £4 inc. 
€ „ „ .. рег ton £101 £4 inc. 
© os a H.C. Wire per lb 1/04 $d. inc. 
/ Ebonite Rod ee e. c ee per lb. та vs 
[T] Sheet ee eo 0 0 per! 0 ee 
п German Silver Wire T . per lb 1/8 1d. inc. 
& Gutta-percha, fine T ee per lb. 8/- to /. SN 
А India-rubber, Pare fine .. ee per lb. 5/1 dec. 
$ Iron, Charcoal Sheets per ton £18 НА 
„ Pig (Cleveland warrants) per ton 64/6 14d. inc. 
4 „ Forgings, according to size per ton From £11 ae 
$ ,, Scrap, heavy га per ton 47/6 to 50/- UN 
(„ Wire,galvanised No.8 .. per ton 29 15 vs 
g Lead, English Ingot ee . per ton { 215 e } 5/- ine 
g 97 (1) Sheet ее ве рег ton { 421 Во } 5 / inc. 
m Manganin Wire No. 28 .. ee per lb. ү F 
g Mercury si ee oe . per bot. £ n 
d Mica (in original cases) small .. per lb 6d. to 1/- 
LL os oe medium per Ib 2/6 to 47 ee 
4 y " ", large .. per Ib. 4/6 to 8/6 ee 
p Phosphor Bronze, plain castings per lb 1/1 to 1/8 Se 
p ü rolled bars & rods per lb. 1/18 to 1/8 Am 
p " u Strip & sheet per lb. 1/4 -" 
o Platinum š i ee ee рег oz, nominal : ša 
: шсш proni 7 8 E e uf рег e: ee 1/1 es 
teel, Magnet, aco'd'g to desc p'n per ton m 
M „ in dars £15 to £40 a 
g Tin, Block (English) .. .. per ton 105 | £10108. ine, 
a „ Wire, Nos.1to16 .. ee per lb. 2/4 ld. inc, 
p White Anti-friction Metals 
" White Ant brand. per ton £46 to AN 
k Zino, Bh't(Vieille Montagne bnd.) per ton £32 15 15/. inc, 


Quotations supplied by: 


h Edward Till & Co, 

í Bolling & Lowe. 

k Morris Ashby, Ltd. 

т W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Oo., Lid. 


a G. Boor & Co. 
b The British Aluminium Co., Ltd. 
e Thos. Bolton & Sons, Ltd. 

. d Е. Wiggins & Sons. А 
e Frederick Smith & Co, 
f India-Rubber, G. P. and Teleg, 

Works Co., Ltd. 

p James & Shakespeare. 


—— 


Mexico Electric Tramways, Ltd.—At an extraordinary 
meeting held on 'l'uesday certain alterations in the Articles were 
agreed to, the object being to enable a register of shares to be kept 
in Toronto, where the largest number of shares was held, and where 
the entire business of the company would in future be conducted. 


Bruce Peebles & Co., Ltd.—An interim dividend at 
the rate of 6 per cent. per annum on the preference shares has 
been declared for the half-year ending June 30th, 1906, and the 
whtrants have been posted. 


STOOKS AND SHARES. 


Tuesday Evening. 

“The Stock Exchange is a good place," declared one of its 
members, “ to get out of." When prices fall, business shrinks, and 
prices have sunk into bad ruts lately. Money dominates the 
situation, making Consols fiat, and investment stocks dull asa 
whole. The 5 percent. Bank Rate is said to be hovering on the 
near horizon. 

Home Railway stocks are extremely weak. The strike on the 
Clyde has introduced a new element of anxiety into the market, 
and the demands of labour grow more vocative as the time 
approaches for the reassembling of Parliament. Prices of stocks in 
all the trunk lines are on the decline, but the only alteration which 
this has caused amongst electrical railway issues is a drop of 
2 points in Waterloo and City stock, which has fallen to1024. The 
" Tube" lines are unchanged. 

"Sewcr" stocks, however, continue depressed. Metropolitan 
Consolidated has again fallen, this time to 501. Districts keep 
about 22. Judged by the weekly traffic returns, the agitation over 
the raised fares is having little effect, but other evidence shows 
unmistakeably that the advanced prices are driving many travellers 
on to other systems. 

Business in British Electric Traction Ordinary has been done at 
4,",, and in the Preference at 8,9, this week. It is not surprising 
that questions are being raised as to the whereabouts of the support 
which usually comes to the rescue of the market when prices fall 
like this. Inquiries were made the other day by a representative 
of the Westminster Gazette at the office of the company to вее whether 
any explanation of the fall could be given there. But the journalist 
did not glean much in the way of information. There are some 
people who attribute the weakness to realisation of a decreased 
account. It requires little acumen, however, to find out that many 
shareholders were dissatisfied with the last report, and but little 
memory to recollect that some of them challenged the advisability 
of distributing the last dividend on the Ordinary shares, declaring 
it not to have been earned. Already, anticipation looks for the next 
interim dividend to be passed, and the financial methods of the 
company have never,been regarded with great favour by a good 
many people. London United Tramways shares keep up pretty 
steadily, and the Brush Electrical issues show no change. 

Telegraph descriptions are good. In those four words lies the 
only consolation to the loyal followers of electrical securities. The 
gamble in American rails rolls merrily along, and Anglo-American 
Telegraph ' A" stock is decidedly better in sympathy. The "B" 
stock, however, came on offer and is slightly lower, the same 
thing having occurred in Direct United States Cable shares. 
Cuba Telegraphs are 82 for the Ordinary, 174 for the Preference, 
the American occupation of the island producing no change in the 
prices of the shares. Amazons rose to 4, and the Debentures to 901. 
Reuters are better at 78, an alteration being so infrequent as to 
demand particular comment. Western Telegraph rose 3 to 143, but 
“China” shares have lost their recent advance, slipping back to 
144. Yet Eastern Ordinary and Preference are both 4 better. 
Direct Spanish of each kind have recovered the dividends deducted 
last week from the prices. The Direct West India Company declares 
a dividend of 3 per cent. | 

National Telephone Preferred and Deferred are $ better, keeping 
level at 110}, but the 4 per cent. Debenture is easier at 103. 

Falls predominate amongst electricity supply shares. West- 
minsters are } lower at 10, so are St. James’ at 10}. Urban Ordinary 
at 34 and the Preference at 44 are both 5s. down. South Londons 
moved down to 27, while Smithfields simply collapsed upon a very 
slight pressure to sell. The shares are nominally 30s, The only 
quotable rise is one of 4 in Hove shares, which are 83, continuing 
their improvement of a week ago. New Calcuttas weakened to 4}, 
and Oxfords to 68. 

All electric traction descriptions are not flat. British Columbia 
Electric Railway Deferred has risen substantially, partly in 
sympathy with the swift advance in Canadian railway and land 
shares. Anglo-Argentine Tramways are 7}, ex the 4s, dividend, 
and a rise of +; makes the Preference 5j$. Buenos Ayres and 
Belgrano Preferences recovered some of the 3s. per share deducted 
for dividend, and Calcutta Trams at 8} are ex 3s. 6d. 

For Willans & Robinson to have lost only 5s. after the issue of 
the report, must be regarded as satisfactory by the unfortunate 
shareholders, Edison and Swan are up to 13, and 2} for the 
partly and the fully-paid shares respectively. The dividend 
declaration is considered good. Bruce Peebles and Dick, Kerr 
Preference are ex dividend: so are Babcock & Wilcox Ordinary 
and Preference, but these markings have caused no remarkable 
changes in prices. Vickers, Sons & Maxim have eased off а shade 
in consequence of fears lest the labour trouble on the Clyde should 
spread southwards, 
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SHARE LIST OF ELEOTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock | Business done 
Present NAME. or Dividends for the last ens | Quad, | wosk ended "eet 
Issue. E years. Bept. 95th. Oct. 2nd. Oct. and, | Fall — 
908. | 1904. | 190b. Hiebest|Lowest. 
95,000 | Amason Telegraph Oo.“ shares, Nos. 1 $o 95,000 | 10 Nil Nil Nil | $ Bj— 4 E2— 4i 78/13 : *i 
185. 600 s do. 6 96 Debs., Nos. 1 to 1,960 Red. | 160 Nil N Nil b 87 — 99 {— 93 ag ea +1 
Anglo-American Telegraph °з ee ee ee Stock 60/6 2 63 — £84 t8 66 г 
8,148,700 Do, do, do. s% Pref. ee .. | Stock 17 6 95 6 1 114 113 —114 114 113 – 4 
8,148,700 Do. do. do. erred ЕУ Stock - Ў 1 249— 924i 211 2850 t 
60,000 lo-Portuguese Tel. 5% Mort. Deb. Stock Red. 106 ee ae ee ee 101 —103 101 —108 ee °. ee 
44,000 | C Telephone, Nos. 1 to 44,000 333 7% | 8% | в ê- 1 60— 7+ TA р 
1,92892,8561 | Commer Cable Stlng. 500 year 4 % Deb. Sk. Red. | Stock | 4 t% 4 « ќ 97 — 99 (6 — #8 xd 983 7 .. 
Cube Telegraph ее ee eo oe ee es 10 63 10 % 5 % b 84— 84— 9 “9 ея v" 
6,000 Do. 10 96 Pref. s es РЯ xs 10 10 5 & 10 € 10 17 — 18 17 — 18 — è T 
12,981 | Direct Spanish Tele » Ord. са on ee 5 4 4% 4 ^ 4 58 of Ba— 86 ха) 72/6 es А 
6,000 Do. do. 10 Cum. Pret. ee b 10 10 5. 10 X 10 == 9 R1— 91 xd ш ee ө 
000 Do. до. 4 °з .. ..| 60 4 X, 98 —101 98 —101 oa . ds 
60,7100 | Direct United States Cable .. .. .. .. 90 B « X 4 15)— 16 15j— 153 152 154 = 3% 
65,500 irect W. India Cable, 44 e Reg. Deb., 1 to 1, 200, R. 100 4 449 * 100 —102 100 —102 - es 
6,000,000 | Eastern <; elegraph, Ord. Stock vs s .. | Stock | 7 1% 1% 1 144 —147 1444—1474 od 14 + ! 
2,000,000 Do. Pret. Stock s ..| 100 8 84% | 88% | 88 90 — 92 904— 924 9t 91 * 
1,648,772 Do. 4% Mort. Deb. Stock Red. .. | 8tock | 4 4% 4% 4 107 —109 107 —169 1084 108 E 
800,000 | Eastern Extension, Australasia, and China Tele. 10 1 7% 1% 7 144— 15 14:— 141 144 14; = 3 
952,400 Do. 4 96 Deb. Stock € .. | Stock 4 4% 4% 4 1064-1074 1054—1074 50 ee ae 
800,000 | East& B. Afric. Tel., 4 95 Mt. Db., 1 to 8,009, red. 1909 | 100 4 4& 4% 4 99 —101 59 —101 е 
900,000: | Do. < ne . M. Debs. (Mauritius Be b.) 1 to 8,090 25 4 4% 4% 4 101 —103 101 —1e8 ха 
180,887 | Globe Telegraph and Trust es s © 10 |48 54% 58%, 54 $ m. 10 llà 114 11 М 
180,887 0. do. 6 Pref. ee oe 10 6 5 6 y: 6 * 6 14 14 14 pe 144 * ae e 
х 150,000 V * о d 3 1 10 Ж 10 194 1% uX 94 86 — 88 £6 — 88 88 878 е 
: ar an rmudas А ort, 2 E: 
* #1400 Debe, within Nos. 1 UG 1,300, Red] | 100 | 4% | 4% | 44% | a% | 10 —102 ко n 
17,000 an Telegraph es T oe Ve 96 10% |10% | 18 36 | 18 t 69 — 61 (9 — 61 АД $6 oe 
251,127 | Marconi's Wireless Telegraph .. T T ee 1 Nil Nil Nil N — 1 1— 1 22/6 T .. 
72,680 | Monte Video Telephone Co., Ltd. Ord. T өз 1 8 8 4 s 1 1— 1 T zm .. 
86,409 Do. do. 0. 5% e ee 1 b 5 5 ee - 1 22. — ee 
1,968,888 | National Telephone; Pref. Book. .. .. š 100 6 6 6 6 & 1094—1114 1104 109 + 4 
1,966,667 Do. | . Def. Btock Же ‘ .. | 100 44 6 6 59% 109 —111 1104 1094 к= 
15,000 Do. do. 6 95 Cum. 1st | .. aon 10 6 6 6 6 * 11 — 18 ^ F к? 
15,000 . do. 6 % Cum. nd Pref. .. ja 10 8 6 6 6% 104— 123 26 vé sf 
Do. do, 6 96 Non-cum. 8rd P., 1 to 250,000 5 5 b b б & 2. — 515 951 ee 
8,000,000 : do. Deb. Stock Red. | оок | 8% | S 54% —100 99 | « i 
1,689,508 Do. do. 1 Deb. Btock Red. ee 100 4 4 é 4 "b 102 —104 1 ee — 4 
50,000 Do. do. в 6 % Cum. 5 ae 1 6 6 6 6 % Ya С ee + à 
100,000 рь & Enrepean Tel; "EG Debe T 0 1.000 100 Е са |44 99 —103 i H А 
0 uropean [T] паг. $ А b — .. es ee 
60000 | Telephone Co; of Ёвур\, @ % Deb. Rl... . | 100 s% | 5% |5% . 101—104 UE E m s 
eiep one ‚ О U e 0 0 ое ee eo ae ee * A .. ee 
8,201 | Submarine Cables Trust za m we ee | Cort, 6 6 6 6 & 129 —182 * гә Jé 
70,000 United River Plate Tele hone se ee ee 5 1 8 8 8 y 5 af 7 — 7 .. .. ee 
40,000 Do. 545 » Pref., Nos. 1 to 40,000 6 6 b b 5 $ 62-- as ^ - 
179,941 Do. do. b Debe. ee ее ee ее Btock 6 b b b ч D 109 —112 .. ee ee 
15,6002 | West African Tolograph, Shares s ne э 10 a 4 4% £2— 1C 5% $ 55 
80,008 W. Coast of America, 1 to 80,000 & 58,001 to 58,008 14 Nil ET - N 
150,009 Do. 496 Debs., 1 to 1,500 guar. by Bras. Sub. Tel. | 100 4 4 4 1004 — 1 1 108 sie 8 ae 
207,980 | Western elegraph, Ltd., Nos. 1 to 207,980 z 10 7 1 7 6 144— 143 148 — 14i 1413 144 + 4 
75,000 ро. в 5 96 Debs. 2nd series, 1906 100 6 b b 6 ee ™ «as — ee es . 
668,880 Do. do. 4 E: Deb. Stock Red. 100 4 4 4 4 108 —106 108 —106 - ә 
88,831 | West India and Panama Т h .. ee E 10 PN — Ma Б 
84,568 Do. do. 6% Cum. 1st t. 5% ‚> 10 WS WV On 5% — * = 
4,660 Do. do. Cum. and Pref. ee ee 10 i il Nil = 4 | .. . 
4 Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
170,000 | 10-Argentine Trams, 300,005 to 484,003 .. ee 5 M ds "m " q 7 — 7} ха 1. 7.2. ES 
100,000 | Do. Nos, 490,008 OU and ee bei 22000 КА : * a 29 6 д 7— 7 75 P | + К 
А um. 8. А x 54 i + 
966,600 Do. Б nent 6 96 Deb. Btock, 1888 | 108 e 6 " 188 —14I 188 —141 V5 FS ME 
985,100 | Auckland Е. Trams., 5 % 15% Mort. Deb. Stock .. | 100 us b 5 108 —106 168 —105 ws ‚> 
800, Babcock & Wilcox, 1 to 580,000 = T Ре 1 ә 11 20 4— 4 — 4 х 80/73 71,6 
100,000 Do. do. 6 96 Cum. Pref. 1 to 100,000 ee 1 ec 6 6 14— 1 1 1 % ха ec oe ee 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. ..| 5 = к 7 8j— Bi— 80 | +14 
40,000 Do. do. 1% Cum. Pref... T ee 6 Nil Nil 1 es ВЕ 
$0,000 Do. do. "A" 6% Cum. Pref, .. es b Nil Nil 6 — PS 
Do. do. 4% Funding Certs. ..  .. b $3 ЕИ 4 4 — 4— 4 ox т КА 
Ро. йо. 5 Ist Mort. Deb. Stock . | Stock | 6% b 6 104 —108 104 —1(8 1003 25 ВИ 
800,000 | British Columbia E. Rail Def. Ord. Stock .. .. | 100 a 6 6 118 —121 122 —125 194 123 *4 
000 Do. 5 % Pref. Ord. Stoc T T ° 100 v b b 110 —118 110 —113 1’ 11 T 
115,000 Do. 6 Cum. Perp. Pret. Stock ee eo 100 ee b 6 101 —110 107 —110 1 10е . 
,400 Do. 1st Mort. Debs., 1 to 6,250 ее se 40 ео 104 —1C6 104 —1C6 ee ee eo 
290,000 Do. Vancouver Power Debs., 1 to 3,200 | 100 is 102 —105 103 —1(5 ВЕ E ER 
188,801 | British Dleotric Traction s а i «s 10 8 6 8 44— 6 5} 91/8 — 
161,481 Do. do. 6% Cum, Pref. .. . 10 6 6 6 %5 8 8 SMW + 
1,415,429 Do. do. 5 % Perp. Deb. Stock. | Stock | 5 5 5 112 —116 109 —118 xd 111 1094 Ре 
410,178 Do. do. 96 2n Deb. Stock Red. 100 ee ae 4 — — 9 94 ee ee 
100,000 | British Insulated and Helsby Cables še "T Б 10 8 8 64— : Я vs 
100,000 Do. do. 6 . Pref, m as 6 6 6 6 65 ЕХ Ж 2 
500,000 Do. do. 4$ 96 1st Mort. Deb. Red. | 100 éj 4 109 —106 109 —106 > = in 
212,000 ren EC er eii n y 96 2 мо пере. 3: 100 oe 97 —100 94 — 98 vs ee —% 
e 0 Р ,000 an 
400,000 | [British Westinghouse 6% Pref to te 48,000 р .. | 6% ү 1— 13 1— 12 27 
1,016,868 Do. do. 496 Mort. Deb. Stock .. | 100 "m 4 4 71 — 88 71 — 83 78 #7, 
50, Browett, Lindley & Oo., Ord. .. .. | #1 Nil N % і di Hi T 
60, 1 Do. d 6 ee £1 Nil Nil ee 18% 00 100 1 to ee өе ee 
18888 Brush Electrical Enero Ord., 1 to dés ө : Bal, i y OY. ii- 1 — 1 ed 1 
on · um. ees ee * 1 1 T oe 
125,000 Do. 4 A Perp. b. Mook ee Stock Jb 9 — 98 26 — 98 ee ee ee 
125, 0003 Do. Perp. dad Deb. Stock | Stock Y 89 — & 89 — 84 ki И 
100,000 Buenos духов Do 10 00,000 sie T 5 is 8 4 B «€ i EK ie 
40,000 Do. t " 6 % Cum. Pref., 1 to 40,000 6 vs 6 6 6 «€ 8.— а ха ae PM 22 
27,500 Do “В” do. 1 to 27,500 ee е 6 e 6 6 6 y ^ 5 — 4i— xd ee 
817,700 Do. 5% Deb. Stock .. vs .. | 100 А Б 5 5 9 105 —107 105 —107 em 
190,000 Do. 5 % 2nd Deb. Stock s .. | 100 et 5 5 5 X 109 —105 109 —105 К is 
106,000 | Calcutta Trams., 1 to 106,000 .. bs T А b 2 6 8 8 $ 8 — xd Ке 8 
89,610 105,001 to 187,60 .. .. . 6 | X s 0184 1 6 "u- 4 йз : | 
850,000 Do. % 1st Deb. Stock ee .. | 100 22 49 108 —106 108 —106 105 oe ee 
85,000 | Callender’s Cable struction shares oo o 5 15 5% 10§— 11 1 11 11 СЕ ЕЕ 
40,000 ро. do. 6% Cum. Pref. .. .. .. Б Б 5 6 Y 5 B 5 5 s 58 - I 
800,000 Do. do. 44% lst Mort. Deb. Stock Red. | Stock 43 éj Y 108 —110 1C8 —110 " s . 
491,299 | Cape E. Trams., 1 to 491,229 .. 80 oo в.е 1 ә 15 10 x à— 43— e Ка . 
2884411 a Каша Alkali, i x lee Mort, Deb. Btock id ee 4 4 " D 1 1 1 1 өе . ee 
* 0. 8 e —102 — 109 ee ае ee 
1,909,008 | Central London Railway, Ord. Stock M Stock 4 4 4 88 — 85 BB — 85 944 884 vs 
680,$16 Do. do. tà Fre: Book oe Stock 4 4 é 97 — 99 97 — 99 es ое . 
680,816 Do. do. Def. do. ee ee Stock 4 4 4 78 — 176 18 — 76 ee ee ee 
1,480,000 | City and South London Railwa ee ee „Stock 49 — 44 42 — 44 43 ^ es 
86,000 ae Co., 5 les Mer obs. 1 to) 8 6 1 — 1; 18 — 1; ee ec ee 
100800 | 0007; дио, andol to 11,00 ct A0 Rea. | | - | 5% |6% | 6% | 5% 00 95 — 98 97 953 | .. 


* A period of nine months. 


t Quotations on Liverpool Stock Exchange. 
| And bons of 10s. 


Continued om next Page) 


1 Unless otherwise stated all snares are .ally paid. 
fí From Manchester Share List. 


I. Interim dividends. 
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Closing _ 


.| — done | Rise 


— 


| | Stock Closing 
282 МАМЕ, or 88 tor the Quotations Quotations | week ended or 
е Share years. Sept. 25th. Oct. 2nd. | Oct. 2nd, 1906. | Fall— 
t 1902. 1908. 1904. , 1906. Highest Lowest. 
260,000 | Dick, кат А 00,1120 EUN : * 5% 1 . 88 10 96 d ig— 18 là— 14 | 
805,000 | Do. do, 6 % Cum. Pret., 1 #0 805,000 1 ы 8 96 6 96 6 96 lá— 18 la l4 | — da 
994,150 | Do. do. 44 % Deb. Stock 100 Nr do 4496 44% 103 —106 108 —106 | | 

60,000 Dublin United Trams. (1896), 1 to 60,000 . 10 Ба 5a% 6 96 6 96 14 — 15 14 — 15 

59,987 Do. 695 Pref. between 1 and 60, 000 10 ү 6 % 6 96 6 96 14 — 15 14 — 15 — 

99.261 Edison & Swan Utd., '' A shrs., £8 pd., 1 to 99,261 b Nil Nil 44965 T 11— 1 17— 2 37/6 36/194 + + 

17,189 | Do, ' A” shares, 01—017,189 “A 5 Nil Nil 2495 2 2 — 29 24— 3 57/6 52/6 1 

844,023; Do. 4% Deb. Btock Red. 100 1 % | 4% 4% 4% 85 — 87 B5 — 87 А T | T 

100,000; Do, 5 % 3nd Deb. Btock Prov. Certe, ‘all pd. 100 5 5 96 5 ^ 5 96 80 — 05 89 — 94 xd | <= Ke 

112,100 | Electric Construction 1 to 113,100 c 9 6 % 4% Nil Nil 1— } — à | * ^ 
81,890 Do, do, 7% Cum. Pref., 1 to 81,890 2 7 96 7 96 7 96 7 96 1;— 2 11— 9i T s | 
200,000 Do. do. 4 96 Perp. Ist Mort. Deb. Bk. | Btock à 2 4 % 4% 4 96 5 — BB › — BS ee x 

25,000 | General Electric Co, (1900), 5 Y Cum, Pret. 10 5 9 5 96 5% 5 96 9 — 94 9 — 9 ye 

200,000 | Do. do 4 9$ Mort. Deb. .. | Stock | 4% 4% 4% 4% 93 — 97 91 — 94 xd i 

78,000 | Gt. N. & City Rail Pref. ога“ "A"49 1 to 78,000 10 se 8% 4% 4% 84— 4 95— 4 | Ў 

96,000 Greenwood & Batley 7 % Cum. Pref. 10 "7 7% 1% 1% 10 — ll 101— 103 | ^ ed 

80,000 Do. do. 6% Mort. Debs. 100 es 5 96 5 96 5 96 101 —10 101 —102 ү T 

200,000 Henley's (W. T.), Telegraph Works, Ord. 5 20 % 15 % 15 96 15% 12 — 13 12 — 13 12 3 ae 
200,000 Do. do. % Pref. .. Б n^ 44% 44% 44%, 51— 53 51— 54 | v 
150,000 | Do, do. TS Deb. Btock | Stock 44% nta 44% 44% 1074—1094 1074 —109 к „ў 

60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 % 10% Б Ф 10% | 17 — 18 17 — 18 | s 2 

87,500 Liverpool Overhead Railway, Ord. .. н 10 14% 1896 13% Nil lh-— Ilys lój— l% | à T 

10,000 Do. do. Pref, £10 paid 0 | 54 | 54 5% | 5% A— ei . D a - f 

600,070 London United Trams (1901), 1 to 50,007 10 ЕХ 8 96 6 96 8% 8 — 8 8 — 8; 4 * * 
899,930 Do. do. 60,008 to 100,000 (£6 paid) e 10 858 B о 6% 8 96 84— 44 th— 44 - — * 
125,000 Do. do. Б 95 Cum. Pref., 1 to 125,000 .. 10 on 5% 5 96 5 96 81— Yt 81— 9: э 12 КТ; 
1,831,000 Do. йо, 4% 1st Mort. Deb. Stock 100 s 4% 4% 4% 98 — 96 93 — 96 982 ae F 
814,016 | Metropolitan E шоке Trams, Defd. | 1 Nil Nil Nil 8% t— f à— 1 [ка 25 at 
500,000 | Do. % Cum. Pref. 1 6% | 5% | 5% | 6% H—. $3 . | 5 5 Re 
850,000 | Do. A 9% Deb. Stock Red. 100 és 7 44% | 44% 4 —1004 984—100 | . > "A 
150,000 | Peebles (B.) & Co. 0 % Cum. Pref., 20,001 to 50, 000 Б x: 6 96 6 96 44— 68 44— 5 - -$ 
24,500 | Potteries E. Tro., 20, 001 to 40,000 & 50,001 to 54,500 10 5% 5 96 4 96 64— 73 64— 1 "у ч 
24,500 Do. 596 Cum. Pref., 1 to 90,000 & 40,001 to 44,500 10 5 % 5 96 5 71— 82 74— Bd irr 6 М 
945,000 | Do. 44% Deb. Btock .. Y 100 i% 44% 44% 44% 100 —108 100 —108 | ss + 
87,850 | Telegraph “Construction and Maintenance ee 20 96 20 % 15 % 15 96 384— 353 884— 855 EC ee 
150,000! 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4% 4% 4% 4% 100 —102 100 —102 i = 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. B. Nts. a * а 6 96 5 96 90 — 92 90 — 92 9047. es 
640,000 Waterloo & City Railway, Ord, Stock 100 BA% 849% 849%, B% 103 —106 101 —104 102 101 —2 
66,666 | Willans & Robins, 1 to 80,000 & 80,001 to 116,686. b 84 8 % Nil Nil j— 1 4— 1 Р? T — } 
66,666 Do. 69 P., 80,001 to 80,000 & 195,001 to 141,666 A F 6 $, Nil Nil 9j— B 91— B | 62/6 62/- — 
246,806 Do. 4% lat Mort. Deb. Stock А са сс ГУ 4 96 4 96 4 96 77 — 82 Ti — 82 78 p 
ELECTRICITY SUPPLY COMPANIES. 

14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 $C. a 6 és 6 5 — tàxd| .. " T 
,000 0. & 96 1st. deb. stock. .. | 100 101 —104 101 —104 Я А ss 
OTT Brompton & Kens, Eleo, Li. Sup, бта 1 10 90,00 6 1 Lm 83 za 82 s А 

10,698 до. 1 96 Cum. Pref. 6 1 8 7 8 ne ee 
,000 Central E Electric lo Ворріу 4 Ф Goar.. Deb. Stock .. | 100 101 —104 101 —104 єз " : 

000 Charing Cross апа a city ly ee 6 4 — 4 sk — 4$ ee e. ee 

80,000 Do. do. do. Prot. 6 4 5 5 - , Я 

85,000 Do. M" ie ere ertaking” Cum. Prf. b 4 — & 1— 4 82/6 ; PA 

2 1$ | Chel "Electricity В н 070 ee 00 MO UI ar E" 2 Я 
Г ole upp eo eo oe xd — oe oe "E 

175,000: Do. % Deb. Stock Red. .. | Stook 106 —108 106 —109 ы a +3 
„95 | City of London Elec. Lighting, Ord. 40,001—110,596 10 5 & 10 — 11 10 — 11 1C 10} 9 
40,000 Do, 6 96 Cum. Pref., 1 to @, T 10 6 * 114— 124 114— 124 124 - 
400,000 Do. 5% Db. Stk., Borip. (iss. at 115) all pd. жэ 5 & 128 —196 198 —126 2 T 
,000 Do. 4$ 96 2nd Db. Stk., Prov. Cris., ‚| 100 44% 100 —108 100 —108 1021 i PA 

40,000 N Durham Electrical al Power, Ord...  .. - 4% 21— e 27 4— Hu T ys T 
9 о ee 6 — — * °з ee 
,000 кер Ad London. Electric ane ork. 1—40,000 10 4 11— 9 — 9 8? 811 MES 

do. T 21000 10 6 11 12 11 12 ws E i 
400,000 . Do. do. b. Stock ee 107 —110 107 —110 ee ° ee 
Do. do. рер "Deb. Stock . oe Stock 101 —104 101 —104 ee oe es 

60,008 | кшп» Eleotric Carporasion, Ord. phates - b H Н — ы T es F 

9 e eo т, ee ax 
B90,000 Do. do. 4 96 ist Mort ‘Deb. Btk 100 100 —108 100 —108 oe va 

10,000 | Folkestone, 1 $0 10,000 .. a s 5 5 — 5 xd x T P 

10,000 Do. б 9 Cum. Pref., 1 to 10,000 ae ee b - Sis б — sf 4j— 64% xd T Ps si 

15,000 Do. 1st. Deb. Stook ee ee ee 100 ee 99 — 103 99 —102 ee ee eo 

18,000 Hove, 1 to 18, ee ee ee oe ee ee b ee 8 тт, 8 8 ee + i 

10,000 Do. New (£6 10s. paid) ee ee ee oe £8 ee 64— 6 — ee ee ee 
00 Do. 0 oe ее ae oo ee 100 ee 4 99 —101 99 —101 ee ee ee 

7,800 Do. 4 % Deb. Stock oe ee ee ee ee 100 ee 99 —101 99 — 101 ee oe А 

91,000 | Kensington and "шише Bleotrio Ord. 288 b 10 93— 102 92— 103 i 9 8 ЛА 

1110 | London Eleotrio Suppl Corporat u, Limited, Ora, | 8 | 4 * 11 — 1 917 — 7 j | » 
U on арр у оп . E x . ee ee 
000 m. do. 6 Pref.. ee 5 6 6 b * a b — be ee ee РР 
874,806 do. à Stet ort, Deb. Stk. Red. | Stock 4 4 96 — 99 96 — 99 ©з as v 
,000 Metropolitan Electric Supply, 1 to 100,000 b 1 | в — Б] 8 — 8) 8i SN 
78,191 Cum. Pret. 171,106, 28 pd. 5 b à— 5i = i 
990,000 Do, 101 M Mort. Deben. Stock i Ба 109 —118 109 —118 $x sis T 
950,000: Do. % Mort. Deben. Stock Redem. Stock 95 — 97 95 — 97 ee oe ee 
950,000 | Midland Electric poration, 44 96 17% MO Deb. | 100 98 —101 98 —101 А 72 Ks 

75,000 | Newcastle-on-Tyne, 1 to 15,000 54 б ES 8 1 8 7À— 8 T as ss 

75,000 Do. X ‚1 to 15,000 . ee 6 ое 5 d @e ee ee 

10,859 Notting Hill Жоон oe ee 10 6 4 6 184— ud 18$ — 144 P ee as 

64,000 do. 4 % lst Mort.Deb... ee 100 é 4 97 — 99 96 = 98 xd eo ee ee 

18,500 Oxford, 1 to 96 and 407 to 18,81 0 ee ee oe b oe 64 64— 62 64 — 6 oe ee — 1 

60,000 Do. 4 96 Deb. Btock . oe ee 100 e. 4 98 —100 98 — 100 es " oe 

40,000 | St, James’ and Pall Mall Bilectrio Light, Ord. 5 |1 1 10 — 11 93— 103 1045 . ed 

90,000 Do. 22: 777 Prof. 3081 to 40,080 b 1 1 7 — 8 7 — 8 ee ee eo 

150,00 Do. M D ee FIGURE Red. .. | 100 84 05 — 97 96 — 97 904 as S 

19,000 | Smithfield Markets Electric upply, Ord. .. b 4 2— 3 1— 3 es og — i 

60,000 Do. do. 4% Deb. Stock Stock 4 4 74 — 78 94 — 18 N . T 

65, South London Electricity Supply, a ‘uae 6 1 8 9i— 9à— 8 587/13 ie ed 

108,700 | South Met. Eleo. Lt. & Power Ord.. ee ee i N $ t- " D T 

856,888 | (Late Blackheath ond Orem | Y 96 Pref... 1 Nil 1 jm 1 — 1 А i 

148,203 ` Dist. E. L. Co. 4$ 96 1st Deb. Bok. 100 108 —106 102 —105 xd ee ee 

60,000 | Urban Electric Supply, Ord. .. .. .. .. 6 5 b таң 4 83 xd ds : : 

80,000 Do. 40. 5 Cum. Pref. 6 6 6 4 xd ee е 

00,000 Do. 85 pne 100 oe ee 99 —103 97 —100 xd ee ee ee 

поо ейн Electrlo Bupply, sia ОБ 4 n $ 100% — r^ 1 10у, 98 — 1 
LI — ee ee ee 


RE  —————————————————— Se ео —ů— — (—— 


do. Cum. Pref, os 


Shares not officially quoted :—Mackay Companies, ord., 75—77. Pref. 74—76. 
+ Unless othorwise stated all shares are fully paid. 


§ Interim dividends. 


(Bank rate of disoount 4 per cent, September 13th. 1900). 
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METAL MARKET. TRADE STATISTICS OF THE AUSTRALIAN 


COMMONWEALTH FOR 1905. 


Fluctuations in September. 5 
Тнк following statement of the imports of various classes of 


material, electrical and other, is taken from the recently issued 
trade statistics of the Australian Commonwealth for 1905; details 


SPELTER (G.O.B's».) 


for the year 1904 have been added for purposes of comparison :— 


Serr. 3 4 5 6 7 10111213141718192021 2425202718 Goods and countries of origin. 1904. 1905. 
£30 Electrical Matrrials.— 
29 United Kingdom £138,739 138,002 
28 g Germany 28,859 40,275 
27 Е United States 14,994 23,118 
a6 38 Italy .. M i 2,561 1,734 
25 Е Other countries sii 4,293 ` 3,597 
24 L. Total ©... £159,446 205,726 
£^. ^ Lamps and Lampware— 

| United Kingdom £34,027 £32,424 

ec LEAD (ENGLISH) Germany 21,422 23,397 
United States 19,426 22,282 
Sept. 3 4567 101112181417 1819 20 21 24 25 26 27 28 Other countries 1,719 6,838 
Total £76,594 £84,941 
Gas and Oil Engines.— 
United Kingdom £53,076 £53,535 
Germany i 846 578 
United States 13,304 17,997 
Other countries 1,621 1,258 
| IRON. | Total £69,447 £73,368 
Sept. 3 4 5 6 7 101112181417 18 19 20 21 24 25 26 27 28 High-speed and Turbine Engines, Steam and Vater. — 
80 / — — United Kingdom И £17,674 £9,810 
59/- eren АТТ Germany Pe 120 = 
58. ||]. АЕ United States 303 — 
sy- LLL IL LLLLLLLLLI. Other countries 12 97 
%% f ĩ LT —Ó— 
se. LLL LLL Tetevetanb | | [ ] - Total £18,109 20907 
54 / — — — EUN ra Е 
53 : GENE ИШ Portuble and Traction Engines. — 

l- үү EE United F agaon £67,124 £47,455 
52/- BEERE T Germany . 205 — 
51/- oe ` United States 8,293 11,293 
50/- ae Other countries — 9 
ese шй шй ae „„ 
48/- 22222 LE Total £75,022 £58,757 
277 -HHHH 2 Other Engines.— 

1 22 “United Kingdom £83,868 465,651 
45/. E Germany 6,143 1.924 
United States 4,268 82,674 
i Other countries 1,691 496 
TIN. - Total £95,970 £150,745 
БЕРТ. 3 4 5 6 7101112131417 18 1920 212425 26 27 28 аии 
£190 United Kingdom £109,120 © £117,897 
189 Belgium 4,418 1,668 
188 Germany 27,859 11,640 
187 Sweden — 12,521 
196 Switzerland ... — 6,178 
185 United States 86,123 61,329 
184 v. Other countries 853 2,119 
183 & Total £228,373 £213,352 
182 S | ee 
181 BH Mining Machinery.— 
DOSES United Kingdom £98,448 £44,505 
179 Germany  .. 28,517 10,074 
178 United States 18,107 16,739 
177 Other countries moo 5,886 
176 Se келее иш 
175 Total £150,6 640 £77,201 
Machinery and parts not specified (includes boilers and pumps).— 
. United Вагов £386,534 £335,549 
COPPER (G.M.B’s.) Canada . 3,799 2,867 
: New Zealand. 5,279 2,313 
Szrr. 8 4 5 6 7 10 11 12 13 14 17 18 19 20 21 24 25 2627 28 Germany 32,413 37,066 
292 Belgium - 2,013 278 
91 I United States 120,459 149,317 
90 |||)! ® Other countries 2.913 2,973 
89 А 55 
88 Total £554,310 £530,392 
38 Iron and Steel Wire.— 
85 United Kingdom £25,123 £31,077 
Belgium хы; 14,576 2,142 
84 Germany 133,957 161,967 
83 United States 64,668 131,615 
82 Other countries 315 663 
81 „ ENTRE. 
Total £238,639 £327,464 
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DISTRIBUTION OF ELEOTRICAL ENERGY 
BY CONSTANT CURRENT. 


THis system, which is discussed in La Revue Electrique by M. R. 
Rougé, is the converse of that used in everyday practice, the 
variable factor in the power equation being the electromotive force. 
The current remains constant. Generators, motors, &c., must be 
run in series. The following table gives some of the characteristics 
of the two systems:— 


COMPARATIVE TABLE or DISTRIBUTION BY CONSTANT CURBENT 
AED DISTRIBUTION AT CONSTANT PRESSURB. 


Elements eompared. 


Constant current. | Constant pressure. 
| 


ee ee = 


t 


i | 
Constant element of Intensity of current | Pressure. 
the power. 
Variable ditto. 


. ' Pressure Intensity of current. 


Nature of generators ; Dynamo series Dynamoshunt or with 
independent exci- 
А | tation. 
Most favourable kind | Torque fixed; speed | Speed fixed; torque 
of driver. variable. variable. 


4 


Grouping of generators In series .. In parallel. 


Accident cutting off Short circuit ...! Rupture cf circuit. 
the current. 

Accident causing ex- Rupture of circuit | Short circuit. 
cess load. | 


Consequences of this Rupture of insulas Fusion of conductors. 
accident. tion. i | 


| 


Transmission Line. 


Уни less ara? 
| 7% ! 


Variable los« ... | Loss by leakage = 


Fixed loss жы | Loss by leakage p 
P 


Obmic loss В 12. 


: | Pressure compatible | 
with the insulation. 


Limiting factor Intensity of current 
compatible with 
the section of con- 


ductors. 


The constant current method holds undoubted advantages in the 
economical transmission of large powers between distant points. 
In the first place, the transmission line is most simple, consisting 
only of-a couple of wires, one of which сап, in case of necessity, be 
temporarily replaced by an earth return. Insulation stress is also 
considerably less than for any other system, because the pressure is 
regular and without peaks due to resonance effects. Again, the 
dielectrics are not submitted to periodical internal polarisation, and 
there ix no hysteresis to contend with. Moreover, the insulation is 
only submitted to the full pressure by the full power; thus for 
regular transmission, where the full power is only on fora short 
time, as in electric lighting, the daily insulation stress will be on 
the average much less than for a line with constant pressure. А 
countervailing disadvantage is the uniformity of ohmic loss, which 
diminishes the output and efficiency at low powers. 

One of the difficulties of the system lies in the distribution. It 
is necessary, in order to increase the capacity of a circuit, to 
increase the resistance in its path, i.c., hy adding new motors, &c., 
in series with the old; and there must be a sufficient number of 
independent circuits to take the place of an ordinary large 
network. These circuits, grouped in ray or circular formation, 
should be able, in hours of light load, to be put in series upon the 
same group of generating units, and in hours of full load, in direct 
and independent communication with their own particular generator 
groups. 

The most appropriate prime mover for the generating plant 
is an engine of variable speed and fixed torque. With a 
constant field, the constancy of the torque will suffice to assure, 
without other artifice, the constancy of the current produced. The 
steam turbine is out of the question, as its output is economical only 
at a high and uniform speed. The gas engine will not allow of 
sensitive variation in speed. The most acceptable solution seems 
to be the multi-cylinder steam engine without fly-wheel but with 
eonstant admission. 

The difficulty of economical transformation in the sub-station 
bas not yet been suitably solved. This is the weak part of the 
whole scheme, and until there is some satisfactory solution, the 
three-phase constant pressure system is likely to retain its supremacy. 


Volatilisation of Metals.—The results of experiments 
to volatilise the metals belonging to the platinum group by means 
of the electric furnace were recently detailed before the Academie 
des Sciences by M. Henri Moissan. Melting took place 
readily with all these metals when я current of 500 to 
700 amperes at 110 volts was used. With 500 amperes of 
ourrent, 150 gm. of platinum reached the melting stage in one or 
two minutes, and four minutes later that of evaporation. Ruthe- 
nium, palladium, iridium and rhodium were evaporated with the 
same amount of current, but osmium required 700 amperes. The 
distilled metal resulting from the treatment of the same weight of 
metal in each case (150 gm.) was as follows: Osmium, 29 gm.; 
ruthenium, 10 gm.; platinum, 12 gm. ; palladium, 9˙6 gm.; iridium, 
9 gm.; and rhodium, 10°20 gm. D e^ | 


MUNICIPAL TRAMWAYS ASSOCIATION. 


Tramway Track Work. 


Ву R. C. Воггосоон, A. M. Inst. C. E. (General Manager and 
| Engineer, Colchester Corporation Tram ways). 


(Abstract of Paper read on September, 20th, 1906.) 


CONSIDERING that such a large proportion of the capital of an 
undertaking is expended on track work, it is surprising that so little 
heed is given to this branch by tramway authorities. It is only 
after lapse of time, when joints begin to “ knock,” paving lifts, rails 
creep or hogback, corrugation takes place, points and crossings 
require renewing, and curved rails wear out, &c., that track work 
begins to takes it place as an important branch of tramway 
systems. 

Concrete is one of the most important parts of tramway construc- 
tion, and very great care should be bestowed with consequent 
benefit to future maintenance. Pot holes (soft earth) ought to be 
removed, and the places filled up with concrete at whatever cost ; if 
this be neglected the concrete will certainly fail. А quick-setting 
cement may be used, but a slow-setting cement is better where 
there is time to allow it to set. Cinders or brickbats should not be 
used, because the depth of concrete is usually so slight that the 
strongest and cleanest material only should be used, vis., broken 
stone and sharp sand. Every possible care should be taken to 
ensure a perfectly solid foundation, and the writer is of opinion 
that wifere possible the concrete should be laid in situ at the proper 
level to receive the rail, and not packed up at the joint first and 
then the metals filled in; this latter method is usually favoured by 
contractors because it is a little cheaper. The writer saw some 
joints opened out on a tramway which had been constructed in this 
manner, and at every joint the packings (dry stones) had been left 
in, withthe natural result that the joints were all defective. This 
would not take place if the concrete bed were first formed through- 
out and the rails laid upon it. 

Rails.—The writer is of opinion that the chemical analysis of the 
rails for straight track and curved track should vary, the straight 
track being composed of the hardest material consistent with the 
rails not breaking, and the curves being of considerably softer 
material for the purpose of bending, and also to prevent undue 
wear on the wheel flanges. The manufacturers are now making 
curved rails of manganese steel. The writer has not had any 
experience with manganese curved rails, but considering the extra- 
ordinary wear that takes place on sharp curves at the present time, 
both on wheel flanges and rail guards, it does seem to him that 
manganese curved rails are wrong, as the wheel flanges would wear 
away very much quicker. It is not@a very big expense to take out 
a couple of curved rails and replace them with new ones when 
required. The writer is of opinion that this would be very much 
cheaper than lifting cars and re-tiring car-wheels so frequently. 
All sharp curves should be laid with an ordinary “Т” rail, similar 
to those used as a rule in car depóts, and a separate guard might be 
attached to the paving,this paving being ashlar stone laid in 
cement. This separate guard could be renewed when required 
without disturbing much of the paving, and without taking up the 
rails. 

Poinis and Crossings.—The idea of manganese insert plates for 
crossings originated in America, and in theory it appears good, but 
in actual practice the writer has found it to be a very costly thing. 
The plate is made so hard that the rails at each end of the plate 
are worn down very much sooner than the plate itself, and the 
wear and tear on wheel flanges become excessive. Would it not be 
better, instead of having a manganese-steel plate, to have a mild- 
steel plate or a cast-iron plate made of sufficient toughness to with- 
stand the strain? It is not at all necessary to wedge the plates 
down in the manner suggested by American engineers. А sufficient 
bed of spelter should be prepared for the plate to rest upon, and it 
could be fastened with wedges from the surface, which might be 
easily removed in case of necessity. The present system of 
fastening the plates is altogether too difficult to deal with when 
renewing the plates. 

Points are in many cases being made wholly of manganese steel. 
This, in the opinion of the writer, is wrong. Wherever manganese 
is used, it is a terrible strain upon wheel flanges and tires. The 
manganese does not wear at the same rate as the adjoining rails, 
and when these get worn down at the ends knocking” occurs. 
The curved ewitch is all right, but if made of manganese the same 

wheel-flange grinding occurs, and the writer has seen a strip ; in. 
thick and 15 in. long actually pared from a wheel flange by a 
manganese switch. In the writer's opinion, cast-steel box points 
with wrought-steel tongues and renewable plates of mild steel, 
made to the same pattern as tbe present approved ones, are the 
proper points to adopt, the reason being that the wear and tear on 
the wheels of the cars cause far more expense than having to renew 
the points or the crossing-plates frequently. Again, scrap price 
can be obtained for old cast-steel, and that is a consideration when 
taking up old points. 

Tie- Bars are very important; the slightest lateral movement of 
the rails causing irregular gauge tends to do considerable damage 
to the rolling stock, in addition to causing the cars to oscillate to 
an objectionable extent. 

Joints.— Given that the length of the rail is first bedded solid on 
a good foundation of concrete, the first trouble that occurs is at the 
joint; and once the joint becomes loose and defective, then it has 
a tendency to cause either hogback or a sag anywhere along the 
rail. The writer has succeeded in perfecting an “adjustable rail 
joint support,” which has now been used for upwards of two years, 
and which has been reported upon to the»Board of Trade. This 
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device is very simple indeed, and is composed of two steel plates: 
one 6 in. wide as a base plate, and the other 4 in. wide as a sup- 
porting plate. Both these plates are placed on the concrete under- 
neath, and exactly central with the rail joint. The 4 in. supporting 
plate is tapped at each end for 14 in. screws, and when these screws 
are turned they bear upon the base plate, lifting the supporting 
plate and the two ends of the rail to any required position, and 
maintaining them there. The screws are protected by a stuffing 
box. In using this device, short, flat, steel fish-plates may be 
used, these to fit close against the web of the rail, as they are not 
required to take any vertical strain, being there simply for the 

urpose of keeping the rails in alignment and to act as washere. 
Bhorter bonds may also be used at the joint. The device is fhe 
exact opposite to the so-called anchor joint," of which the writer 
has had considerable and sad experience. This device has proved 
an instant cure for knocking " joints in old track and a preventa- 
tive in new track. 

Paving.—Sett paving of some description is the best and most 
satisfactory finish to a tramway track. There are English quarries 
supplying a good hard stone suitable for paving setts. Extra- 
ordinary wear takes place against the tramway rails that would not 
take place if the rails were not there, but one cannot help thinking 
that economy would result in putting hard setts against the rails 
and local setts between. 

The writer could never clearly see the justice of tramway authori- 
ties firet providing, in some cases, one-half the street with the best 
possible paving, and then being compelled to maintain it. This 
tells very hard on small concerns, and it would be an assistance to 
these tramways if such maintenance were carried out at the cost of 
the highways or other department of the corporation. 

The writer is firmly convinced from practical experience that 
anchoring, except in very special cases, is an unnecessary expense. 

Corrugations.—' The writer has had no actual experience of this 
trouble, but has little doubt that the trouble originates at the 
rolling mill. This conclusion may be reasonably arrived at by the 
fact that the corrugation occurs at any place along the tramway 
route; on straight track, on curves, on inclines and declines. If 
it could be located to one particular or similar place always, a 
pertinent question would be: “ Із this where the magnetic brake 
is always applied? 


DISCUSSION. 


Mr. Н. Mozrsy, of Barnley, opening the discussion on Mr. 
Bullough's paper, said that in that town they had had a great deal of 
trouble with broken axles; he thought much of this was due to 
the malformation of their passing-places on the single line, and 
that they should have an absolutely straight lead into the points— 
the curve should begin at the heel of the points. He did not 
agree at all with Mr. Bullough's statement that the corrugation 
trouble originated at the rolling mill. At Burnley they still thought 
that it originated in the action of the rolling stock. 

Mr. Morratt, of Rochdale, said he had had experience of both 
ways of dealing with the concrete, and he thought the best thing 
to do was. to pack the rails up and put the concrete in afterwards. 
The packing which was put in after the concrete had set very often 
disintegrated, water got in and washed it away, and they hada 
subsiding rail. He was of opinion tbat it was mcre costly to pull 
up permanent way than it was to turn the tires. They should keep 
the permanent way down as long as they could, because as soon as 
they began to repair they would find that it was going to pieces all 
thetime. In regard to points he was against the renewable plate 
because they could not retemper a renewable plate of such small 
dimensions as well as they could retemper the large point. He 
believed the Americans were now giving up the renewable plate 
and were trying to temper the crcseing to a very high temper in 
the centre. In regard to anchoring, if they were going in fora 
concrete fcundation, the best thing was to try and make the rails 


and bed one whole, anchoring down as much as possible, and not - 


letting there be any vibration, because they would get the necessary 
elasticity in the depth of the rail. 

Mr. R. B. Ногт, of Leeds, said that the toughest and most 
durable metal should be used in all positions where the track was 
subjected- to hard usage, and the most suitable material for this 
purpose was manganese steel. The very fact that “ extraordinary 
wear” took place on sharp curves, clearly showed that the rails 
were too soft and that there was need of a tougher rail. Soft rails 
wore во rapidly, and were cut away so much by the machine 
tool" action of the wheel flanges that cut for themselves mounting 
steps in both the rail head and the cheek, that a derailment was 
always probable. The cost of renewing a couple of curved rails in 
a solitary instance, and on a simple curve, would certainly not be 
excessive, but if softer rails were used, the frequency of the renewal 
of many such rails would be anything but pleasant to the general 
manager when drawing up bis balance-sheet. Again, where the 
curves formed part of a junction, the cost of which might be any- 
thing between £100 and £1,000, the cost of relaying the curves 
would more than counterbalance any expenditure upon wheel tires. 
But, regarding wheels, he was not aware that good tires suffered to 
such an extent as Mr. Bullough would infer. In Leeds, where the 
service was of the heaviest kind, the wheels ran on an average over 
60,000 miles before re-tiring, and some wheels had 1un 82,000 miles 
without any damage to the flanges, and the curves were both 
frequent and sharp. The wheel treads were 21 in. thick when new, 
and were worn down to g in. He had not heard of a wheel tire 
being stripped, as mentioned by Mr. Bullough, but he had many 
times picked up long pieces of metal which had been sheared from 
the rail head by the wheel flanges. In regard to renewable inserts 
of hardened or manganese steels, he bad from experience formed 
the same objection to these plates as Mr. Bullough, but from a dif- 


ferent standpoint. For example, Mr. Bullongh considered the 
horizontal wear of the rail, but overlooked the vertical wear, ¢.c.,, 
the wear along the running side of the head. He considered the 
principle of having steels of different wearing qualities on the 
same curve a bad principle (taking a vertical aspect), for whether 
the insert plates were harder or softer than the rail, the wear was 
uneven, and caused an unsightly and destructive motion to the path 
of the car, straining the whole of the framework, owing to the 
opposition offered to the progress of the whecls by the harder 
or softer inserts, which had either not worn so rapidly or had worn 
quicker than the rest of the rail. His opinion was that no inserts 
were really satisfactory, and that softer plates would wear so 
rapidly as to become a nuisance in the renewal thereof. Manganese 
steel could not be drilled commercially, but bolt holes might be 
electrically burnt through it, and so far he had contrived to make 
all the alterations he had found necessary in manganese points and 
crossings. Regarding welded joints, he had under his charge at 
the present time 11,000 Thermit welded joints, over one-half of 
which he had personally inspected, and he could assure Mr. 
Bullough that on those pointe which were on new rails and laid 
during the last three years there were no indications of “ hammer- 
ing." 1t was absolutely necessary that the rail ends should be true; 
otherwise, if a gap was left at the surface, the hammering” action 
was sure to commence. 

Alderman Travis, of Southport, said their experience at South- 
port in regard to the relative value of cast iron and manganese 
points and crossings was that manganese lasted longer than 
cast-iron. 

Mr. Monk, of Plymouth, said his committee had tried Thermit 
welding for 12 months and foand it very satisfactory. 

Mr. BULLovGH, in replying to the discussion, said that as to the 
ditference of opinion about the concrete, the Manchester track, 
which he considered as good as any in the world up to the present 
moment, was laid with all the concrete laid first. He said this was 
wrong, and was only due to the fact that the contractors wanted to 
do the work as cheaply 5 He would rather renew the 
rails every two years than e the cars into the shed every two or 
three months to renew the tires. The renewing of the rails would 
be cheaper for his system, but it must not be supposed that he 
suggested that this would be the case on all tramways or on every 
curve, The facts must be ascertained in each instance. With 
regard to anchor joints, a cover plate, whether it were an 
ordinary flat plate, joist or inverted rail, if properly riveted to the 
flanges of the two rails, would strengthen the joint in proportion to 
the depth of the plate, but he failed to see that any appreciable 
anchoring resulted. If the under rail were not inverted, but 
placed with the flange down, anchoring would be effected by the 
amount of concrete on the flange, which would be about 54 in., and 
this, in his opinion, would be negligible; at present they were 
relying for anchorage on the head and web of the inverted гаі), 
which was practically nil. Bat why attempt to anchor the joint 
down? Surely the tendency of the rail ends was to go down 
always, and he was firmly of opinion that the joint should be sup- 
ported, and that this might be done most effectively by the device 
described in his paper. He had never seen a joint between the 
rail and the paving which was perfect in respect of keeping the 
water out. In regard to permanent way work they had hitherto 
been in the Lands of the manufacturers, but the time had now 
arrived when they, as tramway managers, should be in a pcsition to 
say what they wanted and to see that they got it. 


Depreciation and RenewalsjFands{in Relation to Tram- 
ways Undertakings. 


Ву G. W. Hotvorp (General Manager, Salford Corporation 
Tramways). 


(Abstract of Paper read on September 20th, 1906.) 


HaviNG recently had occasion to report to my Committee with 
reference to our depreciation and renewals fund, I forwarded to my 
colleagues, who have charge of the several undertakings in the 
country, certain queries upon the subject generally, and it was 
afterwards suggested to me that, as the matter was one of very 
great importance to all those interested in municipal tramway work, 
this meeting of the Association would form a fitting opportunity to 
introduce a discussion on the subject, and to lay before the members 
of the Association in tabulated forn: the information which had been 
so kindly supplied to me. 

I do not refer to depreciation in the same manner as it is usually 
dealt with in the balance-sheet of a tramway undertakirg, but more 
especially with regard to the provision of a fund to cover the cost 
of renewals which will be required in a municipal tramway under- 
taking before the period for which the borrowing powers have been 
allowed has expired. 

With regard to rolling stock, buildings, and overhead equipment, 
I submit that it is not necessary for a municipal tramways under- 
taking to establish a special renewals fund. 

I, therefore, confine my paper to the subject of the renewal of 
the tramway track or permanent way. 

The two main points to be taken into consideration in dealing 
with this question are :— 

1. The probable life of the rails ; 


2. The probable cost of renewing the metals and relaying the 
track 


From a регива! of the replies which I received, and which will 
be found in Appendix A, it will be noticed that the life of rails 
is a point «pon which but few managers desire to venture an 
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opinion at present; but as far as I could gather from the opinions 
expressed, the life of the rails is estimated at, approximately, 
twelve years. | 

In connection with the Congress of the International Tramway 
Association at Milan in the present month, a number of queries 
were issued to the various tramway authorities on the Continent; 
from a perusal of the replies it is found that the general estimate 
of the life of a rail over which the traffic is fairly light—that is, 
not less than every five minutes—would average out at about 15 
years, and that on a line where the traffic is heavy at about ten 
years. After a careful study of the subject, and from a number of 
measurements I have had taken of the wear on numerous portions 
of our rails, I came to the conclusion that these figures were the 
most desirable to adopt. 

Before leaving this portion of the subject, I desire to specially 
mention two points which came to my notice; first, the excess in 
wear at the rail ends as compared with that about 3 ft. away; and 
secondly, that in grinding the rails to take out corrugation we had 
to reduce the thickness by nearly one-sixteenth of an inch, which 
means a lessening of the life of the rail of probably one year, and 
if the corrugation returns this may possibly have an important 
bearing on the question of the date at which the renewals will be 
required. : 

With regard to excessive wear at the rail ends, the means we 
have so far adopted in dealing with this is to weld the joint by the 
Thermit process. 

On the question of the probable cost that will be incurred in 
providing new rails, &c., and in relaying the track, I am able to 
7 with a greater degree of certainty, as the laying of practically 
the whole of our tramway track was carried out under the imme- 
diate control of the department, and a careful record kept of the 
same. It was found that for reconstruction work, with a concrete 
bed throughout and using new granite setts, the average cost was 
about £6,500 per mile of single track. In the case where new setts 
were not used, the cost was approximately £4,930 per mile of single 
track. i 

It should be borne in mind that it will not be necessary to re- 
construct a new concrete bed throughout, and in consideration of 
this fact the cost of the work will be lessened by, approximately, 
a further sum of £600, leaving the amount at £4,330; but this will 
be further reduced, as the old rails taken up will certainly be worth, 
as scrap material, not less than £2 per ton, and as there will be 
approximately 160 tons of metal to be taken from each single mile 
of track, a further reduction will take place to the extent of £320, 


APPENDIX A (ABBREVIATED). 


leaving the net cost of the work at £4,010—say £4,000—which I 
consider is a fairly high figure, and no doubt may possibly be still 
further reduced when the time arrives to carry out the work. 

Taking this figure for our calculation means that, in order to 
provide an adequate fund for the future expenditure to be incurred 
in the renewal of the track, it is necessary and desirable to set 
aside annually a som of £400 in respect of each single mile of 
tramway with an estimated life of^ten years, and £267 in respect 
of each mile of tramway with an estimated life of 15 years. 

I desire to cail attention particularly to the varied methods 
which have been adopted by several tramway undertakings in 
dealing with the establishment of a depreciation and renewals 
fund. In several instances, I feel sure that ample provision is 
being made for tbe expenditure that will have to be met in a few 
years’ time; in other instances, the authorities have been of a 
perhaps too generous spirit, and whilst making handsome contri- 
butions to the relief of the rates in their respective cities and towns, 
have hardly dealt as they ought with the provision of an adequate 
depreciation and renewals fuüd. Many undertakings, particularly 
the smaller ones, have so far been unable to establish any fund. 
In conclusion, I desire to earnestly impress upon those gentlemen 
responsible for the control of the undertakings in which proper 
provision is not being made the very serious results which will 
follow in some 10 or 12 years' time, when, owing to the non- 
provision or insufficient provision of such a fund, heavy calls 
will inevitably have to be made upon the ratepayers to meet the 
requisite N for the work, causing great dissatisfaction, 
and, no doubt, strong adverse criticism of municipal management, 
which may result in a serious set-back to municipal progress for 
many years to follow. 


.- = 
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Discussion. 


Alderman McCormick, of Belfast, said that Mr. Holford’s 
doctrine, in regard to overhead equipment, would meet with 
general approval, but he found some diffieulty in agreeing with 
Mr. Holford in his policy in regard to permanent way. The setting 
aside of a sum of £400 per mile per year for depreciation of per- 
manent way would impose upon Belfast the very serious charge of 
£28,000 per year. There would be a great deal less wear and tear 
on lines in the suburbs than on lines in the centre,’and surely £200 
per mile would be sufficient for some parts. 

Mr. Monk, of Plymouth, said that their possibilities in regard to 
depreciation depended largely on what they paid for current. At 


SHOWING THE Provision MADE BY TRAMWAY UNDERTAKINGS WITH REGARD TO А DEPRECIATION AND RENEWALS FUND. 


No. No. of | Total amount 
Annual tribution to d "iati r Estimated life f ————. 
Town. ot mes ot м рет renewals Ep "m poe гала at Rails. Cars. | Overhead. 
| RU 6 Е-Е NUR RP Meu ee F TS 
Aberdeen ee | 69 273 | Whole of net profits £14379- |- 15 15 15 
Ayr T" 17 7% 3 рег cent., less cost of renewals £9,021 —- — | — 
Birkenhead  ... 59 234 Whole of net profits 11,466 — — oe 
Bolton ... s 86 42 Track, £360 per mile; overhead, 5 per £33,928 124 | 10 20 
| cent.; cars, &c., 10 per cent. ; 
depots, 3 per cent. 
Bradford 239 96 Whole of net profits | £48,469 15—12 | Can be maintained out of revenue, 
Brighton 50 17 Whole of net profits | 11 05 Cannot say Can be ааг out of revenue. 
Burnle 46 193 Wbole of net profits 411, — | — — 
Bury aa 41 23 Whole of net profits £4,343 15 | Can be maintained out of revenue. 
Darwen. +5 73 £170 for cars 45, 250 20—15 - |- 15 Wire 7; poles 25 
Derby . 39 84 Intended to use all profits £6,529 — — — 
Dundee. 54 124 No fixed amount £20,992 — — 2 
Glasgow 783 1582 Track, £500 per mile; poles, &с., 3 per | £905,254 — — Maintained out 
cent.; cars, 74 per cent.; depóts, | of revenue. 
23 per cent. | 
Halifax... i 96 | 52 Whole of net profits £10,221 — — — 
Huddersfield ... 70 30 3 per cent. of total capital expenditure £44,268 12 15 10 
Hull ian 116 | 27 No fixed amount £63,000 — | — — 
Kirkcaldy 22 74 3 per cent. on cars and tools £858 Under consideration. 
Leeds ... ... | 270 94} Track, £11,565 ; overhead, 24 per £118,493 — | — — 
cent.; cars, 5 per cent. ; depóts, nil П | 
Leicester bea 140 36i Whole of-net profits £27,558 -— -- — 
Liverpool e| 479 103 No fixed amount; £50,639 set aside £214 398. Consider these amounts sufficient. | 
| last year 
Manchester 542 | 142 Track, £400 per mile ; overhead, £249,212. 10 20 Maintained out 
| £50 ditto ; cars, 5 per cent.; depóts, nil of revenue ' 
Newcastle T 187 574 | No fixed amount £28,658 12 Maintained out of revenue. 
Preston... „ 14 All net profits to reserve fund £4,000 — — | — | 
Reading | 06 134 Whole of net profits £5,115 — | — | — 
Rotherbaz ssp 80 AN Whole of net profits £4,980 5 per cent. on 8 sufficient. 
Salford ... 8 vis 544 No fixed amount 430,439 15—10 Maintained out of revenue. 
Sheffield sae | 257 66 £20,000 £108,479 19—7 | Equipment 6 | Line 6 
Southampton .. | 49 16 Whole of net profits Not stated 12 | . 18 Line 8 
Southport ...| 26 194 £1,053 £5,477 — ssa — 
Stockport PA 45 25 Whole of net profits £5,941 — | — — 
Sunderland 64 194 | £6,400 | £25,166 = з aa 
Wallasey 35 12 147d. per car-mile 415,466 — | — — 
Walsall. 28 17} Whole of net profits | £6,163 — | — — 
e DER és 21 64 Whole of net profits | £220 —- — — 
West T 93 26 No fixed amount. £10,092 -— — | — 
Wolverhampton 40 20 No fixed amount 413,498 12 10 Lorain system. 


— 


. Ashton, Barking, Blackburn, Bournemouth, Chester, Colchester, Darlington, Doncaster, Gloucester, Keighley, Kilmarnock, 
Lincoln, Lowestoft, Maidstone, Pontypridd, Rochdale, Southend and Wigan make no annual allowance for renewals ; . Blackpool, 


Great Yarmouth, Ilford, Newport, 
to £6,342. 


orthampton and Oldham make no fixed allowance, but have renewals funds varying up 
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Plymouth they were paying 2d. per unit, whereas he understood 
that in some places the charge was as low as zd. He really doubted 
whether it was necessary, after pay ing interest and sinking fund, 
and keeping up the repair of the line all out of revenue, to provide 
a depreciation fund also. 

Councillor Frit, of Leicester, said that municipalities which 
were not making any provision for depreciation were simply 
preparing a rod for their own backs. They did not know vet how 
great their responsibilities would be, and it was their duty to 
provide against anything which might arise. 

Mr. FisHer, of Dundee, strongly urged that every effort should 
be made to put tramway undertakings ou a sound financial basis. 
In Dundee they had argued before the assessors, that £400 per mile 
of single track, was the correct sum required for renewals. 

Mr. STEPHEN SELLON, of London, who was present as repre- 
senting the Tramways and Light Hailways Association, said that 
he much preferred the view taken by Mr. Holford to that of the 
Belfast representative, but instead of actually putting aside £400 
per mile, he should calculate the sum which when put out at 3} 
per cent. interest, would make the amount necessary for that purpose. 
A great mistake appeared to be made in regard to the meaning 
of the words “sinking fund." A sinking fund was not, and never 
could be, a depreciation fund. It simply meant that a sum of 
money was put aside so that when the term of years expired for 
which a sum of money had been borrowed, it had been repaid. 
Depreciation was a totally different thing, because it meant money 
for renewing all their material before that date had expired. If they 
borrowed money for twenty years, some of their materials would 
necessarily be worn out before that date, and therefore the renewal 
or depreciation fund was absolutely necessary, quite apart from the 
sinking fund, 

Mr. BLaIx, of West Ham, said it seemed to him that so far as the 
reserve and renewal fund was concerned, it should be sufficient for 
that fund to be accumulated to a sufficient extent to cover the cost of 
any portion of the plant, the actual life of which will expire in less 
than the period for which the borrowing had taken place. He did not 
think it would be considered, for a moment, that there was any 
likelihood of any demand being made upon the reserve fund for the 
overhead equipment. That would be maintained every year out of 
revenue. Even in regard to cars, there should not be a great outlay 
necessary within the period for which the loan had been borrowed. 
The: permanent way was the principal item, and it must be safe- 
guarded, but the figure of £400 per mile seemed to him to be very 
high for permanent way which had been laid down under the con- 
ditions of modern practice. Would not £300 with compound 
interest be considered to be quite sufficient to cover depreciation of 
permanent way, and might not the other items very well be left to 
take care of themselves out of the ordinary revenue account ? 

Mr. J. DALRYMPLE, of Glasgow, said his Corporation had 
never set aside one single penny more than they considered 
necessary to meet renewals and depreciation. If he, as an indi- 
vidual, borrowed £1,000 to start business, he must pay that back 
again before he was a free man, and he thought it was the first duty 
of a corporation to free itself of debt, because the business did not 
belong to it until it had done so. 

Mr. Nance, of Belfast, protested against the principle of robbing 
the present generation for the sake of a future generation; let them 
put aside enough only to make themselves safe. Whilst they must 
have a sum which should be inviolate for renewals of permanent 
way, there was no advantage in setting aside too large a sum; £200 
per year was a very safe sum to put aside. 

Mr. Couzris, of Cardiff, suggested that there should be a general 
understanding that members might contribute to the discussion by 
letter to the secretary, the time being short and the president, said 
Mr. Holford, would also deal in the same way with his reply. 

Votes of thanks were passed to the Lord Mayor of Leeds, the 
chairman and deputy-chairman of the Tramways Committee, and 
the Corporation for their hospitality and the use of the rooms, and 
to Mr. Hamilton for his services as President. 

These were acknowledged, and the proceedings were concluded. 


AVAILABLE POWER FROM BLAST FURNACE 
PLANT. 


т 


In а communication to the Western Society of Engineers, Мг. Н. 
Freyn gives figures of blast furnace gas power that are very com- 
plete and useful. He takes the American consumption of coal as 
1.900 lb. per ton of pig (? 2,000 1b. ton), so that a pair of 400-ton 
blast furnaces will use 1,520,000 lb. of coke daily, and this will 
produce 110 million cb. ft. of gas, or 137,000 cb. ft. of gas per ton 
of pig, of an average heat value of 90 B. 7H. u. per cb. ft., or a total 
heat value per 24 hours of 391,500,000 units. 

At full load a large modern gas engine uses less than 9,000 units 
per B.H.P.-hour, so that if all the gas were to be used for power 
purposes it would give 50 н.р. per ton of pig per 24 hours. In the 
earliest test made of blast furnace gas by W. H. Booth on a small 
engine at Wishaw, the gas per E.H.P. at the switchboard, when the 
engine was doing about 60 per cent. of full load, wae about 
140 cb. ft. per ton, or, say, 12,600 B.TH.U., assuming 90 B.TH.U. 
per ft. At 90 per cent. efficiency, this represents 11,340 в.тн.с. 
per B.H.P.-hour, which is practically equivalent to the results of 
to-day, after taking into consideration the small engine and the 
fact of its underloading, and this emphasises the extremely regular 
quality of the gas from furnaces of widely different size and 


methods of working, for all subsequent tests have departed very 
little from this early test on the pioneer engine of Thwaite. 

The author divides the total gas production as follows: Half for 
hot blast stoves, gas blowing engines, auxiliary machinery about 
the works and lighting, cleaning plant and loss ; and the remaining 
gas for external purposes. Usually about 30 per cent. of the total 
gas is used in the stoves. Wehling, however, puts the figure at 18 
E cent., others at 25 per cent., and 30 per cent. will certainly not 

exceeded if it be considered that wheu all the gas is cleaned 
fhe efficiency of the stoves will be greatly improved, for stoves 
are very seriously impaired in efficiency by the dust which entera 
them with the gas. Indeed, Thwaite has long advised that stoves 
should only be supplied with cleaned gas. 

New furnace plant will, it is anticipated, be supplied with one 
steam blowing plant for starting up, and all the rest will be done 
by gas power. Blast is required at the rate of 90 ft. per minute 
per ton of pig рег day. Its pressure is 15 to 18 lb. per sq. in. as 
usual in American practice, but occasionally it may reach 30 lb., 
and the power must be ample, for to compress 100 cb. ft. per 
minute to 30 lb. will demand nearly 10 B. R. P. in the gas engine. 
This means 7,200 в.н.р. for the two furnaces. For 15 lb. pressure 
6 н.р. will be needed per 100 cb. ft. per minute, or 4,320 Н.Р. as a 
minimum, so that normally the engines will work at 60 per cent. 
of full load, at which probably their heat consumption would be 
11,000 B. H. u. per b.H.P. per hour. This works out to a figure 
170,000 cb. ft. per hour less than the 720,000 ft. which will be the 
maximum. Auxiliary plant is allotted 120,000 cb. ft. All the gas 
produced would bs cleaned to a dust limit of 0:5 grain per metre 
cube, while that for use in engines would be further cleaned to 
0:03 grain = 0'0131 grain per cubic foot. Gas thus far cleaned 
will enable an engine to run six months, day and night, without 
internal cleaning. The author seems only to know the Thiesen 
washer, but the box washer, as devised by Thwaite, gives, we 
belíeve, more perfect cleansing in conjunction with the centrifugal 
fan and water spray to keep the fan clean. We believe this system 
is used in Germany in many of the most successful blast furnace 
plants, and that it uses less water than the Thiesen system. 

The author contemplates the stoppage of the supply of gas, 
should the market for pig become slack, but if the gas is needed it 
is surely not necessary to stop a furnace. The supply of ore can be 
stopped, and no pig made, but gas can be made if the supply of fuel 
is kept up, and iron smelting resumed when & demand for iron 
again arises. But seeing that the blast furnace is an ideal pro- 
ducer and that the gas is required, why not continue to make pig 
iron as a by-product, even if not saleable immediately? Its 
making under such circumstances will cost less than if the furnace 
is merely run for gas, and pig-iron will always sell some day, for 
periods of heavy demand recur. 

Estimating the cost of a plant of 10,000 в.н.р. capacity, the author 
proposes eight double tandem 38 in. x 54 in. х 85 R. P. M. engines 
rated at 1,750-1.H.P. or 1,500 B. H.P. each, direct connected to 800-k w. 
three-phase 25-cycle 6,600-volt generators with exciters and switch- 
board complete, including gas-cleaning plant, buildings, founda- 
tions, piping, air compressors, and all necessary accessories com- 
plete for £148,200, or £12°32 per в.н.р. for 12,000 B. H. p. total 
capacity, or £17:90 per Kw. for 8,300 total. He advises a 48-in. gas 
main round the engine house, whence the engines would draw gas. 
This ring main seems to us to be unnecessary. А single main 
reduced in steps at each point of take-off should be sufficient. 

Regulation is proposed by admitting a variable quantity of a 
constant mixture, following a certain volume of air, so as to give 
constant compression, and the engines proposed should work with 
9,000, 10,000 and 12,600 B. TH. u. per B.H.P.-hour at full, three-quarter 
and half-load. | 

Air compressors would supply a maximum of 150-ft. of free air 
per minute, compressed to 150 lb. for starting purposes. 

The operating expenses, including fixed charges, water, lubrication, 
repairs, wages, &c., and fuel have been made on three assumptions 
of full load for a. year of 10,500 в.н.р., three-quarter load of 
8,000 в.н.р. and half-load, a year being 365 days of 24 hours. The 
fixed charges are worked out at 0°1575 cent, 072076 cent and 
0:3171 cent per Kw.-hour for the three cases, or in pence 0:078765, 
0:1038 and 0:1585. Water runs out at 0014374. per Kw.-hour at 
full-load, for all purposes, 0:01757d. at three-quarter-load, and 
002118d. at balf- load. Lubrication works out at 0°0123d., 
0:01461d. and 0:021095d. respectively at the three-loads; repairs 
at 0:01417, 0°01681 and 0:02426d.; wages and salaries at 0°02783, 
0:03476 and 00501; and fuel at 0:0724, 008145 and 0˙0974d., 
assuming the price of gas to be 4d. per 1,000 cb. ft. The cost of a 
B.H.P.-year, will be £3:58, not including the cost of gas. 

Taking actual facts as accomplished, the cost per Kw-hour at 
Seraing fell from 0:884. in 1900 to 0:206d. in 1905, the increased 
output being from 1,789,281 to 9,999,211 unita, in the five years, the 
cost dropping steadily as the plant capacity was increased. In 1901, 
when only 900 kw. of plant was installed, the money invested 
amounted to £30 per kw.; in 1905, with 2,000 kw. installed, the 
investment per kw. was only £23, and it is properly argued that 
though the figures cannot be applied directly to American con- 
ditions, they are conclusive proof of what can be done in the 
utilisation of waste gas. Meantime, our British ironmasters are 
too rich or too satisfied with the profits they are making to pay 
serious attention to the fortune that slips away before their eyes; 
and Great Britain, in which the pioneer movement was made, 
possesses so little in the shdpe of blast furnace plant that in this 
American paper small mention is made of this country, and all our 
big gas engines appear to be built on foreign models. Indeed, 
there is a reference to Great Britain, for it is noted that a certain 
English firm are licensees: for a certain Belgian engine. 
Altogether, this is a good paper, and shows that Americans are alive 
to the advantages of the use of waste products. 
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THE WORKMEN’S COMPENSATION BILL 
(1906). 


EXTENSION TO ALL WORKMEN IN THE RLECTRICAL TRADES. 
By J. DUNCAN, M.A., LL.B., Barrister-at-Law. 


Tue Workmen’s Compensation Act of 1897, at present in 
existence, does not apply to all workmen in the electrical 
trades. It applies to workmen engaged in (1) electric 
generating stations, to workmen engaged in electric employ- 
ment on (2) a railway, (3) mine, (4) quarry, (5) engineering 
work, (6) building 30 ft. high being constructed or repaired 
by means of a scaffolding or being demolished or on which 
machinery driven by steam, water, or other motive power, is 
being used for the construction, repair, or demolition thereof, 
(7) factory which includes dock, wharf, quay, warehouse, 
and electrical station, and all machinery or plant used in the 
process of loading or unloading or coaling any ship in any 
dock, harbour or canal, and to any premises on which 
machinery worked by steam, water or other motive power is 
temporarily used for the purpose of the construction of a 
building, and (8) to workmen engaged in electrical employ- 
ment in agriculture. 

Notwithstanding this exhaustive enumeration, there are a 
number of accidents to workmen in electrical trades which do 
not fall within the present law, for example, an accident 
due to cutting the wires to stop a conflagration in the bus-bar 
boxes (Kidd v. The Charing Cross and Strand Electric Co.), 
or an accident due to falling from a telephone pole 30 ft. high, 
being repaired with the aid of the cross-bars and a waist-belt 
(Deacon v. National Telephone Co.). Again, the present 
law does not apply to the undertakers in the eight employ- 
ments above mentioned if the electrical work is carried on by 
a contractor, and such work is merely auxiliary or incidental 
to, and is no part of, or process in, the trade or business 
carried on by the undertakers.. The only right over is 
against the employer, if he is also an undertaker. 

The new Bill makes the employer equally liable with the 
undertaker, whether he is undertaker or not. 

In addition to all these conditions, the workman, if he 
proceeds against his own employer as an undertaker (which 
includes the occupier of a factory), must prove that the 
said employer was the occupier of his own factory. Wryley v. 
Whittaker & Sons ( [1902] H.L.A.C., 299). 

New Bill.—All these garbled limitations, exceptions and 
conditions are now to be sweptaway. The constitution of the 
United States reserves nine questions for the Imperial Par- 
liament at Washington and delegates the others to the local 
States. The constitution of Canada delegates specific 
functions to the States, and reserves the residue to the 
central Parliament at Toronto. In the same way the old W. C. 


Act dealt with seven employments, whilst the new Bill 


proposes to deal with all employments, saving some limita- 
tions. The Act of 1907 will apply to all workmen defined 
as follows :— 

Workman does not include any person remunerated by salary at 
a rate exceeding £250 a year, or a person whose employment is of 
а casual nature, and who is employed otherwise than for the pur- 
poses of the employer's trade or business, or a member of a police 
force, or an outworker, or a domestic servant, or a member of an 
employer's family dwelling in his house, but save as aforesaid 
means апу person who has entered into or works under a contract 
of service or apprenticeship with an employer, whether by way of 
manual labour, clerical work or otherwise, and whether the contract 
is expressed or implied, is oral or in writing. 


This definition will practically include all workmen 
engaged in electrical trades. The new law does not extend 
the liability of the employer beyond the limits of his own 
factory or building, unless the relationship of undertaker 
(now called principal ") and contractor is established. 

Industrial Diseases.—The present law applics to injuries 
by accident ; the new law is to extend to industrial diseases 
which are not accidents. This extension has been rendered 
necessary by a decision in the Court of Appeal, that if a date 
cannot be ascribed to an injury it is not an accident. 

In January, 1894, a report by Chief Inspector R. E. 
Sprague Oram to the Right Hon. H. H. Asquith, Q.C., 
M.P., Home Secretary, was published, to the effect that the 


manufacture of electric accumulators was a dangerous 
process, dry red lead and dry litharge mixed with dilute 
sulphuric acid being rubbed into embozsed or perforated 
leaden plates with the hands, and the Committee made 
recommendations under the Factory Act of 1891, Secs. 8 
and 9, now Sec. 85 of the Act of 1901. 

The present regulations date from Jannary 2nd, 1894, 
and prescribe a duty on the occupier to supply appliances, 
and a duty on the workpeople to use these appliances under 
penalties. These are baths and lavatory accommodation 
with hot and cold water, soap, nail brushes and towels, 
respirators, overall suits, gloves and aprons. 

No special rules have been laid down with regard to elec- 
trical stations for generating ortransforming electricity made 
а factory by the Act of 1901. There does not seem to have 
become manifest any electrical disease up to the present such 
as is generated by the constant use of the Röntgen rays. 
Any inclusion of the electric trades under the heading 
of Industrial Diseases for the purpose of, Sec. 8 of the 
future Workmen’s Compensation Act of 1907, may, tbere- 
fore, fall under the generic disease of ** Plumbism," more 
prevalent amongst the enamellers of the Potteries, and the 
whitelead workers, one of the provisions applicable to whom 
ів а sanitary drink containing sulphate of magnesia, and а 
dose of the prescribed medicine on feeling unwell. 


ELECTRICAL TRADES’ DISEASES. 


Electric Accumulator Works.—The mixing of the dry 
litharge and of dry red lead raises a dust that is dangerous on 
inhalation. When the india-rubber gloves get worn or torn, 
lead is absorbed through the pores of the hands, leading to 
lead poisoning. The men look pale, suffer from headache 
and colic, and show a blue line on the gums The incidence 
of plumbism in Germany, according to returns made to the 
Chancellor, is as follows :— 


Cases of 


Occupation. Numbers. lead poisoning. Per cent. 
Casting 2s eT 30 3 10 
Pasting dés iss 30 9 . 30 
Soldering... ‘is 16 6 37˙5 
Trimming  .. is 30 4 133 
Plumbing i баз 80 9 30 
Section building . 60 5 83 


1. In casting, an oxide of lead fume arises in melting. A 


hood was recommended. Traces of antimony and arsenic 
were discernible, the latter varying from *1 to 7:9 per cent. 

2. In pasting, the floor should be kept damp, and the 
mixing with the sulphuric acid should be carried on in a 
separate chamber under an exhaust. 

3. 'l'he remedy as to short gloves is to reduce the spell of 
work to six hours a day. 

4. In soldering, the volatilisation of the lead causes the 
danger of lead poisoning. 

The presence of lead in the air can be determined by 


suspending a sheet of moistened blotting paper for a time 


and thereafter treating it with sulphuretted hydrogen. 

Molor-Cars.—Yr. Proust has reported four cases of lead 
poisoning in Paris in women of the ages 18, 19, 25 and 39, 
whose work consisted in coating with oxide of lead small 
leaden rods. Тһе symptoms developed within two months. 
The employers supplied the workers with honey and 
sulphur, iron pills and half a litre of milk daily, and sulphur 
baths. 

Electrice Tramways, Cars and ' Buses.—On October 8th, 
1901, a dozen travellers in Paris were seized with violent pains 
in the abdomen, and syncope, and were obliged to be treated 
at a chemist's shop. The opinion was expressed that the 
symptoms were due to poisoning from fumes of sulphuric - 
acid acting upon the lead of the accumulators. 

The drivers and conductors of accumulator cars may be 
subject to this. There is also a new disease developing 
amongst chaffeurs due to the extreme tension of the mind 
and muscles in driving. It may be called motoritis, in the 
absence of а better name. (See further Oliver's 
* Dangerous Trades.") 

Danger in Electrical Trades.—Workmen are liable to acci- 
dents in the electric trades in an increasing variety of ways 
due to the new uses to which electricity is being adapted. 
In repairing wires, in cleaning machinery, and by accidental 
contact with charged parts of dynamos, workmen have rei 
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shocks that have proved immediately fatal. Моге frequently 
the injuries are burns and shocks leading to temporary dis- 
ablement. Contact with 1,000 volts exposes the workman 
to serious risk, and death has been known to arise from 
contact with 240 volts. In the case of electric railways with 
overhead trolley wires, contact with both poles of an alter- 
nating-current circuit where the pressure exceeded 100 volts 
has been found to be dangerous, but passengers are not 
exposed to coming in contact with both the leads, so that 
the authorities allow 750 volts to be employed. Wearing 
damp boots, or standing on damp ground increases 
the danger. India-rubber insulation renders one immune if 
contact is established with a single object only. Death is 
due to arrest of breathing or cessation of the heart's action. 
Artificial respiration may lead to recovery. It should be 
undertaken immediately and continued for over an hour. 
(See further, Quain's ** Dictionary of Medicine.") 

Compulsory Insurance. A new provision of far-reaching 
consequences is introduced with regard to trades in which 
industrial diseases are liable to be endangered and other 
dangerous trades, namely, the principle of compulsory 
insurance. The Secretary of State shall have power to 
embody clauses compelling every employer engaged in any 
dangerous industry under penalties to insvre his workpeople 
in any mutual trade insurance scheme which is confined to 
that industry. 

A inors.—Minors are to have 100 per cent. compensation 
instead of 50, but not more than 10s. a week nor 50 per 
cent. of the earnings of an adult. 

Casuals.—The employment has to be continuous over two 
weeks before compensation can be accorded ; this abolishes 
compensation to casuals at present existing. 

Thelaw has, however, been extended in another direc- 
tion; the period of quarantine is reduced from 14 days to 
three days, a reduction carried by the Committee against the 
wishes of the Home Secretary, Mr. Gladstone. 

Injuries by electricity caused to merchant seamen, but not 
seamen of the Royal Navy, are also included under the Bill. 
Touching live wires is not an uncommon occurrence amongst 
sailors. In such case the ship, if registered in the United 
"Kingdom, can be detained pending security for com- 
pensation. 

Although the premium payable to the insurers will be 
heavier in future, it does not seem that the percentage 
should be higher, as the most dangerous of the electric 
occupations, namely, at generating stations, is already within 
the law. 


- 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, Сс, 
may be made, Answers are furnished by a duly qualified layer.] 


“ NUN “ writes :—'' I am an electrical contractor in this city, and 
recently completed the installation of electric wiring in four villas 
for a local builder. My contract was that I should wire these villas 
up to the switches and ceilings with 600-megohm cable in Simplex 
split tubing. It was further stipulated that I should be given the 
connecting up of the fittings when the villas were tenanted. After 
completing the abore installations up to the switches and ceilings, 
Itested aud found each and all of them satisfactory, and received 
certain payment on account from the builder. 

"For some reason or other these villas were untenanted fora 
eriod of nine months, and after the expiration of this time, the 
uilder instructed another contractor to proceed with the fittings 

and switches in one of the villas. This contractor completed the 
installation, but after doing so it was found that the test was not 
sufficiently high to meet the requirements of thc supply company, 
and in consequence I was requested to make good the installation. 
This I decline to do in view of the fact that, first, the villas had 
so long since been wired ; and, secondly, that my terms were not 
carried out, in so far as I was not given an opportunity of con- 
necting up the fittings myself. 

* The points upon which I should like your advice are:—(1) Do 
you consider nine months a reasonable time to allow to elapse in a 
new building before connecting up and testing ? 

(2) Do you consider that I am legally responsible for the instal- 
lation which has been finished by another contractor?“ 

% "Nun" does not say whether his contract with the builder 
was in writing or not; if it was it would be well for him to subinit 
a copy, in order that the exact terms may be appreciated. It would 
seem, howéver, that on the facts as stated, the builder has com- 
mitted a breach in not employing Nun” to wire the villa in 


question. It has been decided, in an unreported case, that where a 
man is employed to do a certain piece of work, and without his 
leave or licence another person is called in to do it, the original 
contract cannot be enforced. 

With regard to question (1), it is conceived that 9 montha would 
not be an unreasonab!e time unless it could be shown that the wires, 
&c., would be likely to deteriorate during that period. In view 
of the fact that another contractor has been employed, however, it 
is thought that the attitude adopted by “Nun” is quite reasonable. 
To question (2) the reply is " No." 


“ Bugan ” writes :—“ I shall be oblived if you will inform me, 
through your legal column, if the only way for a municipality to 
obtain powera to carry out assisted wiring or lamp maintenance is 
by Act of Parliament.” 

„ It is clear that in the case of a municipal corporation, their 
powers in relation to the supply of electricity are delimited by 
their provisional order. Unless that order specifically provided for 
"assisted wiring” or lamp maintenance,” it would be ultra vires 
of the corporation to do either. Of course, Sec. 55 of the Schedule 
to the Electric Lighting Clauses Act, 1899, provides that under- 
takers may let for hire meters, and any fittings thereto, but special 
provision must be made for wiring and lamps. Instance the 
Nottingham Corporation Att, 1899 (62 and 63 Vict. c. ci), Sec. 40, 
where the power conferred is ‘to let, &c., but not manufacture 
lamps, meters, electric lines, fittings, apparatus and things for 
lighting and motive power, and for all other purposes for which 
electric energy can or may be used, or otherwise necessary or proper 
for the supply, distribution, consumption or use, of electric energy." 


“Н.” writes: —“ 21 years ago I was appointed, from among а 
number of applicants, to the position of resident engineer and 
assistant manager to the tramways system of a certain corporation; 
the terms of the advertisement, which appeared in the technical 
Press, being that the position was to start at such and such a salary, 
rising by five annual increments of £10 to a maximum of so and eo. 
I resigned from a permanent position, the salary of. which was 
slightly less than that of the new position, and expended about £30 
in removal expenses equal to about the difference of salary bet ween 
the two jobs in 24 years). 

“ When I accepted the position there was no agreement signed, 
but I was appointed under the terms of the advertisement, which 
led me to suppose that the job was good for six years at least. 
Now, owing to the fact that the corporation desire to replace 
salaried officials by ‘working men,’ I am asked to seek another job, 
although there is nothing against me personally or my work. 

“ No definite time is given me, but I am expected to try for every 
job that is advertised, whether I think it a suitable one or not. 
Can you give me any advice as to whether I can legally be com- 
pelled to acquiesce in this arrangement?“ 

*,* This appears to be an extremely hard case; but looking at 
it from the strictly legal point of view, it would seem that there is 
no remedy open to Н.” In the first place, a contract made with 
a corporation is not binding unless made under seal (Hunt v. 
Wimbledon Local Board, 4 C. P. D., 48`; and even if the contract 
referred to were binding, it would seem that the corporation placed 
themselves under no definite obligation to keep Н "for any par- 
ticular time. 


NEW ELECTRO-CHEMICAL LABORATORY 
AT LIVERPOOL. 


A NEw laboratory, known as the Muspratt Laboratory of Physical 
and Electrical Chemistry, the latest addition to the establishment 
of Liverpool University, is on the point of completion. The 
erection of the building begaa in May, 1905. It is the gift of Mr. 
E. K. Muspratt, of Seaforth Hall, Liverpool, a member of a family 
long connected with the chemical industry at Liverpool and 
Widnes. Mr. Muspratt offered the Council of the University the 
sum of £10,000 to build and equip a chemical laboratory, which, n 
its main aspects, should be in advance of any laboratory existing 
in the United Kingdom. Тһе outlay on the laboratory has now 
reached the sum of £14,000. The feature of the equipment is the 
prominence which bas been given to electricity, as an agent in the 
work to be carried on. The building stands within the grounds of 
the University, and adjoins the older laboratory for inorganic and 
organic chemistry. It is faced with pressed red bricks, with 
liberal dressings of ligbt stone, and has three stories and a base- 
ment, The heavier items of the electrical machinery will be 
housed in а light and lofty room in the basement. These will 
consist of an 80-Kw. motor-alternator, to yield a current of 1,000 
amperes at 80 volts, which will supply current transformed to 
8,000 amperes, at 10 volts, for an electric furnace. Power for 
the motor-alternator will be obtained from tbe supply mains of 
the Liverpool Corporation. Also there will be а 30-ку. 
motor-generator to yield direct current at 80 to 100 voite; anda 
Tudor accumulator of 36 cells, with а separate charging 
set. Current from the machines and from the battery 
will be distributed to the different rooms of the laboratory 
by a system of switchboards. For working purposes 104 
benches are being installed. Each of these will command a supply 
of electricity of variable voltage; the voltages now being arranged 
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for are 4, 8, 12, 20, 40, 80, 100 and 230 volts. Each floor will be 
provided with its cwn switchboard, distributirg to tbe students’ 


benches on that floor. The supply of electricity will be used largely 


for electrolytic purposes, but also for heating and for power pur- 
poses. By the side of each bench will be fixed a fireproof ‘slab, 
consisting of very highly pressed red unglazed tiles, set in Portland 
cement and hound together by angle irons firmly keyed to the 
wall. | | 

The lecture theatre, the main teaching laboratories, the instru- 
ment store room, а workshop, а preparation room and а photo- 
graphic room will be on the first floor. On the second floor there 
are five spacious and well lighted rooms, which will be devoted to 
research by post-graduate students. As far as may be desirable, 

. fume cupbcards will be provided, each of which will be fixed in a 
window space to ensure a supply of daylight. 

Fume pipes from the cupboards are carried to the flat roof of the 
building, where they have an outlet within two domes which form 
an architectural feature of the structure. Each student will have 
at ccmmand a full supply of gas, water and electricity. Within 
the rocms distribution has been made on a system to secure the 
maximum of flexibility. The supply wires are carried below the 
girders, across rows of small round insulators of porcelain, and are 
open to view. The wires for each bench are carried down from the 
wires which lie below the girders overhead, and are all movable. 
The ceilirgs of the research rooms have been fitted with wood 
battens, forming small troughs in which water pipes or electric 
wires may be fixed for epecial and occasional work. The floors are 
of concrete, and each one has been provided with semi-circular con- 
duits of Doulton ware, to carry away water or waste liquids. The 
conduits are provided with removable coverings, to admit of access 
to the cpen concuit at any point. On the roof of the building an 
open-air laboratory has been erected, in which necessary experi- 
ments with poisonous or strongly malodorous substances will be 
carried out. This laboratory is roofed over, but is otherwise open to 
the atmosphere. The entire building will be lighted artificially, 
partly by incandescent gas and partly by tantalum electric lampe. 

The electrical machinery is being supplied by Messrs. Siemens 
Bros., of Lendon, and the switchboards by Mr. H. S. Martin, 
13, Cumberland Street, Liverpool, who is carrying out the wiring 
and other work in connection with the electrical installation. The 
building will be heated by hot-water radiators, supplied by Mesers. 
Saunders & Taylor, Manchester. The architects hee the building 
were Messrs. Willink & Thicknesse, Liverpool, and the contractors 
Mesers. Jones & Son, Liverpool. 

The laboratory has been built for the pursuit of physical and elec- 
trical chemistry, and for the study of the more modern aspects of 
chemistry. The old laboratory will continue as the seat of study 
in organic snd inorganic chemistry. The new Muspratt laboratory 
will be under the direction of Prof. Е. G. Dcpnan. 

The formal opening of the Muspratt laboratory has been fixed fcr 
October 13th, ° 


NEW PATENTS APPLIED FOR. 


Ccmpiled рее for this journal by W. Р. Тномрвох & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


60fa. “Improvements in and relating to carcases for dynamo-electric 
machines.“ . H. Lorina. (Date applied for under Rule 5 of the Patents 
Rules, 1905, January 9th, 1606.) feptember 18th. (Complete.) 


20,556. ‘Improvements in electric arcs." Н.В. HATFIELD and F. M. Lewis. 
September 17th. 
20, 580. Improvements in starting and regulating switches for use in con- 
nection with electro-motors." J. BOOKER. September 17th. (Complete.) 


20, (19. Improvements in and relating to connectors for electric conductors.” 
‘THE BRITISH THOMEON-HGURTON Co., Lrp. (The General Electric Co., United 
States.) September 17th. 

20,628. ‘‘ Improvements in dynamo-electric machines.“ J. G. P. THOMAS 
and C. R. McGowan. September 17th. А 

20,689. Improvements in moving metallic cylinders from mandrels on 
which they are ele: tro-deposited." S. О. CowrER-CoLrs. September 17th. 


20,662. Improvements in electric heaters." T. E. R. PHILLIPS. Septem- 
bar 18th. 
20, 7083. Improve ments in electrical resistarces." W. J. Davy. September 


20,712. “Improvements relating to the electro-deposition of metals and 
alloys." D. Ковевтв, M. K. D. Roperts and E. W. Jarrray. September 18th. 
(Complete.) 

20,716. ‘‘Improved method of and apparatus for the electro-deposition of 
metals and their alloys.” D. Коваһтв, M. К. D. Rosperts and E. W. JarrhRaY. 
September 18th. ( Complete.) 

20,719. Improvements in alternating- current electro-magnets.“ FELTEN 
and GuILLEAUME LAHMEYER-WERKF ACTIEN-GESELLSCHAIT. (Date applied for 
under Patents Act, 1901, September 80th, 1905, being date of application in Ger- 
many.) September 18th. (Complete.) 

20,790. Improvements relating to the operation of vapour electric lamps.“ 
P.H. THomas. (Date applied for under Patents Act, 1901, September 27th, 
1906, being date of application in United States.) September 18th. (Complete.) 


(20,733. Improvements relating to conversation counters in telephone in- 
stallations.“ Si ENA Bros. & Co., LTD. (Siemens & Halske Aktien-Gesell- 
schaft, Germany.) September 18th. (Complete.) 

20,752. Improvements in the mounting of dynamo-electric machines.” 
F. H. Lorina, September 19th. 


20,764. Improve ments in electric switches.“ W. Е. Jones. September 19th. 


20.803. Improvements in electric motor control devices." THe BRITISH 
„л оностон Co., Lap. (General Electric Co., United States.) S ptem- 
т . 


20,804. ''Imprcvements in and relating to the lubrication of dynamo- 
electric machines for railways and the like.“ THE British THoMsoN-HoUSTON 
Co., ото. (Allgemeine Elektrizitüts Gesellschaft, Germany.) September 19th. 


20,808. Improvements in and relating to compensated dynamo.electric 
machines having commutating poles." ALLGEMEINE ELEKTRIZITATS GESELL- 
SCHAFT. (Date applied for under Patente Act, 1901, September 20th, 1906, 
being date of application in Germany.) September 19th. (Complete.) 

20,815. ‘‘ Improvements in or relating to the production of electric fluid." 
J. G. Porres. September 19th. (Complete.) 


20,835. ''Improvements in or relating to electrical illuminated devices for 
use for advertising or other purposes." A. B. Greasox. September 19th. 
(Complete.) 

20, 859. Improvements in connection with telephone receivers.“ 
BuLLIVAN. September 20th. 


20,915. ‘‘ Improvements in electrical switches and methods of connecting 
same for the control of lamps or other apparatus.“ A. P. LUNDBERG, G. C. 
LuwpbEnG and P. A. LUNDBERG. September 20th. 


20,928. ‘* Improvements in and relating to systems of operating electric 
motors for braking purposes." Тнк BnuiTrisH THomson-Hovston Co., Lp. 
(The General Electric Co., United States.) September 20th. 


20,929. Improvements in and relating to insulating studs and the like, 
and methods of making the same." Tux Ввгтізн THomson-Hovustox Co., ит. 
(The General Electric Co., United States.) September 90th. 


20,942. ‘Improvements appertaining to current-collectors for electricaily. 
driven vehicles." J. W. KNowLES. September 91st. 


20,980. ‘‘ Improvements in and relating to ignition devices for internal com- 
bustion engines and the like." В. Ввотневноор and C. W. Bryraxr. 
Beptember 21st. 


21,001. “Improvements in and relating to devices for controlling electric 
motors." Tux BRrriag THoMsON-HovsTrOoN Co., LTD. (The General Electric 
Co., United States.) September 21st. 


21,002. “Improvements in dynamo-electric machines." J. E. NoEGGERATH. 
(Date applied for under Patents Act, 1901, September 22nd, 1905, being date 
of application in United States.) September 21st. (Complete.) 


21,008. * Improvements in and relating to collector for dynamo-electric 
machines.“ J. E. NoxdokRATH. (Date applied for er Patents Act, 1901, 
Beptember 22nd, 1905, being date of application in United States.) September 
21st. (Complete.) 


91,004. ‘Improvements in and relating to systems of operating electric 
motors for braking purposes." Tux Barrish Тномвок-Носвтох Co., Lp. 
(The General Electric Co., United States.) September 21st. 


21.008. Improvements in or relating to apparatus for supplying Qr con- 
trolling the current to electrical igniters of explosion engines.”’ . GiBACD. 
(Date applied for under Patenta Act, 1901, Beptember 22nd, 1905, being date of 
application in France. September 21st. (Complete.) 


21,029. ‘‘ Improvements in trolleys and trolley wheels for use in electric or 
other like cars." J. 8. HiLToN and T. Taytor. September 22nd. 


21,048. “ Improvements in or relating to electric batteries. Н. W. van 
Ranex and C. B. RoBiNsoN. September 22nd. 


21,050. “Electric brush-holder of the cartridge type." Үквгтүз, LTD., and 
D. E. Rocers. September And. (Complete.) 


21.0 8. Improvements in electric switches." H. Hirst and H. T. Harrison. 
September 22nd. 


21,059. ‘‘ Improvements in automatically operating telegraphic mechanism 
for transmitting pre-determined messages, particularly applicab.e for fire alarm 
apparatus.“ С. SMITH. September 92nd. 

21.071. Improvements in vapour electric devices." F. W. Le ' TALL. (The 
Cooper-Hewitt Electrio Co., United States.) September 22nd. 

21,077. “ Improved carpet and boots with wiring for electrio light displa 
and the like." H. N. DAKHYL and A. GarnaNTI. September 22nd. Se 

21,081. “ Improvements in apparatus for the manufacture of iron tubes by 
electro-deposition." В. О. Cowper-CoLes. September 22nd. р 

21,089. ‘‘ Improvements in telegraphy.” Е. PiorRowsky. September S2nd. 
(Complete.) 

21,001. Improvements in and relating to electrical switch and Ике gear." 
W. Rosenrts. (J. Roberts, Natal. September 22nd. 

21,004. ‘* Improved arrangement of electric motor-generator for working arc 
lamps." SIEMENS BROS. Dynamo Works, LTD. (Siemens Schuckert werke 
G. m. b. H.) September 22nd. (Complete.) й 

21,100. ‘Improvements ір or relating to the electrolysis of haloid salta and 
compounds." E. A. AsHcROFT. September 22nd. 


H. W. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoMwPsoN & Co., 822, High Holborn, W. C., and at Liverpool, price, rost 
free, 9d. (in stamps). 


1905. 

ELECTRIC SIGNALLING SyY8TEMS PARTICULARLY APPLICABLE TO TELEPHONY. 
British Thomson-Houston Co. (General Electric Co.) 15,196. July 24th. 

CONTROLLERS FOR ELECTRIC Circuits. M. B. Field and Ferranti, Ltd. 17,6994. 
(Date applied for under Rule 5, Patents Rules 1905, September Ist, 1905.) 

APPARATUS FOR CONTROLLING AND SUPPLYING ELECTRIC CURRENT FOR POWER aND 
LIGHT ON CONSUMERS’ PREMISES Durma CERTAIN PERIODS. G. B. Ellis and 
A. M. Taylor. 17,814. September ith. 

ELECTRIC INCANDESCENT LAMPHOLDERS. T. S. Jones. 18,087. September "th. 

WIRELESS TELEGRAPHIC APPARATUS. British Thomson-Houston Co. (General 
Etectric Co.) 19,084. September 20th. 

AUTOMATIC TRANSMITTERS FOR ELECTRIC TELEGRAPHY. W. Judd, A. Fraser and 
А. R. Hardie. 19,099. September 21st. 

ELECTRIC SwitcHes OR CuT.OuTs. British Thomson-Houston Co. (General 
Electric Co.) 20,599. Octoter 11th. 

DvwAMo-ELECTRIC MacHiNES. А. Е. Hills, D. Urquhart and A. E. Honey. 
24,877. November 30th. 

ELECTRIC TRacTIoN Systems. E. А. Mitchell and the Dolter Electric Traction, 
Ltd. 24,962. December Ist. 

TELEPHONE MssaGE TABLET WII FAIL Down NuMBER REGISTER. 
Crofts, Н. C. Smith and G. E. Wells. 26,528. December 20th. 
METHOD OF INCREASING THE CAPACITY oF ELECTRIC ACCUMULATORS. M. Roloff. 

16,008. August 4th. | 
кше 8 H. Warren, G. Busschots and Wood. 17,674. Septem- 
r Ist. 
„ or METALS. I. E. Lewis and J. A. Corey. 17,727. Septem- 
er ist. 
ELZCTRIC INsULATOBS. T. Cushing. 17,997. September 6th. 
ELECTRIC Motor CONTROL Systems. A. Magnuson. 18,195. September "th. 
ENEE E RENTING TELEGRARA TRANSMITTERS. H.S. Е. W. Higgins. 18,694. Septem- 
er ` 
METHOD OF AND INGREDIENTS FOR THE MANUFACTURE OF А SUBSTANCE SUITABLE 
FOR ELECTRICAL IxsuLaTion. G. Hess. 19,111. September 21st. 
ELECTRICALLY CONTROLLED SEMATHORE SIGNALS FOR Ramwars. F. B. Holt and 
A. Wallis. 19,°68. September 28th. 
ELECTRICAL IGNITION Dev.ces FOR Internat Comsustion Exaines. Н. C. L. 
Holden. 21,488. October 2 rd. | 
METHOD OF AND APPARATUS FOR EQUALISING THE ОстРСТ or Mam DYNAMO- 
ELECTRIC GENErATORS SUPPLYING ENERGY TO A FiLuctuamixe EXTERNAL 
Loan. A. P. Wcod and the Lancashire Dynamo and Motor Co. 22,664. 
November 6th. 
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PATENTS AND PREJUDICE. 


“ ONE of the root causes of our comparative manufacturing 
decline ” is “the granting of Patent monopolies in Great 
Britain to non-resident foreigners." This is because of its 
bearing *upon industrial development, and upon oppor- 
tunities of employment at home." So rays Sir Joseph 
Lawrence in an article in the October number of the 
National Review entitled, British Patent Laws and their 
Relation to Industrial Employment.” The remedy which 
Sir Joseph seeks strenuously to enforce is “ the assimilation 
of British Patent Law, so far as regards compuleory work- 
ing, to that in force in the larger European countries," and 
he proposes, in accordance with a resolution of the Associated 
Chambers of Commerce, that the Patent Laws be amended 
во as to “ enforce in the United Kingdom the forfeiture of 
all British Patents for inventions which are worked without 
but not within the United Kingdom, after the lupse of three 
years from the date of application in the country of origin, 
unless the patentee can justify his inaction to the satisfaction 
of the Board of Trade.” A deputation waited upon the 
President of the Board of Trade on April 9th last to urge 
this view, and a tmaller deputation on points of detail is to 
attend on the 18th inst. 

The question is one of much importance, and needs careful 
consideration. The influence of changing conditions, whether 
of manufactures or otherwise, ought certainly to be reflected 
in oar laws, and we hope there are but few who would main- 
tain that a policy adapted to the times of James I is equally 
applicable to the times of Edward VII. But there are 
certain broad principles which are not affected by time. 
One оѓ these is a recognition of the rights of a creator. A 
writer in the Quarterly Review of 1859 says: The pro- 


priety of granting patents, if questioned at all, must be 


questioned on the ground of expediency, not of justice. No 
one can deny that the man who produces anything is entitled 
toa property of some kind in the product. If the crude 
material be abstracted from what may be considered the com- 
mon possession of mankind, as a pebble from the seashore, the 
labour of the lapidary gives him a special title to the polished 
article. It is, therefore, impossible to contend that when a 
man, by the mere exercire of his intellect, taking nothing 
from, but on the contrary adding to, the common stock, 
compiles a book or contrives an invention, he is to have no 
property in what is just as much a product of his brains, as 
the polished pebble is of the lapidary's hands. Common 
bonesty demands that he should be allowed to derive some 
benefit from his own work, and the extent of his interest is 
determined in this country by our system of copy and patent 
right. But while the justice and expediency of a copyright 
in literature are recognised, prejudices still exist against 
patents, as if they were & remnant of the old abuse of mono- 
polies by which an individual obtained from the crown the 
right to the exclusive exercise of some particular trade.“ 
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Another broad principle unaffected by time is that the 
grant of a patent, whilst an act of justice to an inventor, is 
also subject to the expediency of the State. What is 
expedient for the State is likely to be the subject of diverse 
opinions, according to the point of view of individuals or 
the interests of communities. But the principle of © common 
honesty " which has been quoted in connection with the 
erant of. a patent needs also to be considered in connection 
with the conditions proposed for forfeiture of a patent. It, 
therefore, becomes desirable to consider such proposed legis- 
Jation from a wider platform than is represented by the 
interests of any one section of the community, and also to 
examine carefully all arguments that may be urged by 
The wider question we must leave for 
а sn bseqnent occasion, and to-day deal only with some of the 
figures and arguments in Sir Joseph's article which relate to 
one department of the electrical industry. 

* A glance at one single industry," he says, “ will give 
some idea of the havoc wrought in the ranks of skilled 
labour by the absence of a compulsory working Patent Law. 
I allude to the telephone industry.” The company owning 
the patents “ never attempted to make a single telephone in 
this country, though they granted a limited licence to a 
emall concern, which ultimately failed, and not 1 per cent. 
of the telephone material used by the United Telephone Co. 
was ever made in London." 

It is conceivable that зп advocate may have used argu- 
ments more damaging t^ his cause, but, if во, it bas not come 
under our notice. The “limited licence” granted to the 
“small concern“ was a licence by the patentees to manu- 
facture their total requirements for the supply of the only 
apparatus for which they beld any patents. If, therefore, 
only 1 per cent. of the material were manufactured in 
London, i: must have becu because 99 per cent. of their 
require nts lay outside ine scope of their patents. What 
is the application of the instance recited to the demand 
for .ompulsory when it is shown that 
such manufacture was undertaken without any such com- 
pulsion ? And is it to encourage the others that we are 
informed the manufacturer ultimately failed? 

„The amount paid to foreign companies prior to the 
lapse of the patents in 1890, for apparatus which ought 
to, and could easily, have been made in this country, is com- 
puted at £10,000,000 at least.“ 

Sir Joseph, we are sure, will rec.znise the importance of 
accuracy in statements put forward with a view to influencing 
changes in the law. As a legislator himself, he would be 
the first to condemn any attempt to mislead, and would 
insist upon accuracy — reasonable accuracy we mean, of 
course ; there; із no need to g> to five places of decimals. 
When he says that an amount ir computed, and does not say 
by whom it is computed, the figures attain the additional 
importance of being fathered Lv himself. We wonder 


advocates of change. 


u пи cture, 


whether his relinnce on information imparted to him is 


general, or whether he has attempted to check it in any 
way. We wonder, for example, whether it occurred to him 
to ascertain the expenditure of the Telephone Co. up to 
1890. If he will refer to our fles for that year he will 
find that the issued capital of t» National Telephone Co. 
was, at that date, under £2,500,“ )0. 

In the next calculation given b. Sir Joseph, he gives also 
his authority. 16 covers a wider p.tiod, and has necessarily 


more imposing figures. “Since the Patents lapsed 
various companies have tried to secure a footing in the 
manufacture, but with little encouragement from the British 
Government, and none at all from the National Telephone 
Co. This company and our own Government are still 
practically buying their telephones abroad. А practical 
electrical expert, Mr. G. Byng, calculates that the total 
amount so spent since the beginning cannot be much 


under £30,000,000, and that the loss to Great Britain 


in wages has equalled half a million sterling per annum for 
the last quarter of a century.” The “ expert” we know. 
The “electrical expert we have heard of. The practical 
electrical expert" is comparatively new as a matter of 
terminology, but it is trebly valuable in its triple formation. 
We are sure that the readers of the National Review, and 
the advocates of Patent Reform will accept without question 
the calculations of an expert who is not only electrical, but 
who has the additional advantage of being practical. And yet 
we must express our unfeigned regret that such information 
should be conveyed with so serious & purpose on such 
authority as is alleged. The statement does not Jack clear- 
ness. Let us summarise it: Thirty million pounds have 
been spent by the National Telephone Co., and the Govern- 
ment on foreign manufactures, and the loss in wages has 
equalled half u million per annum for the last quarter of a 
century. And the inference :—Compulsory manufacture in 
this country by patentees would have saved the country this 
amount. Notwithstanding that this statement is made by a 
practical electrical expert, let us consider what basis there is 
for it. | 

The accounts of the National Telephone Co. to June 30th 
last show that the total expenditure on capital account is 
£12,000,000, and the report of the Postmaster-General for 
the year ended March 31st last shows that the total capital 
expenditure on Poet Office telephones is under £6,000,000. 
We do not assume that all possible expenditure on patented 
apparatus is on capital account. Some apparatus during the 
life of the service has been charged, doubtless, in whole or 
in part to revenue. With the figures before us there is no 
need to split hairs. A practical electrical expert calculates 
that 30 millions has been spent abroad when 18 millions is 
the total capital expenditure both at home and abroad. 
The greater part of this amount has, of necessity, been 
expended in construction work, manufactured apparatus, 
whether English or foreign, accounting for only a small 
fraction. The amount affected by patents must be smaller 
still, and we do not doubt that proper inquiry would show 
that the amount involved in the purchase of patented 
apparatus of foreign manufacture is, compared with the 
total expenditure, a mere trifle. 

There is much more in the article which we should like to 
deal with, but we have probably said sufficient to enable Sir 
Joseph Lawrence at his adjourned interview with Mr. Lloyd- 
George on the 18th inst. to correct some of those mis- 
apprehensions which Sir Joseph has been instrumental 10 
circulating. The words of the Quarterly Reviewer of 1859 
remain true in 1906—“ prejudices still exist against patents. 
The reform proposed may be expedient or it may not, 
we do not discuss that now—but we are sure that 
it is necessary to consider the matter from another side. It 
may be asked, not what have the nation and the industry 
lost, but rather what have not the nation and the industry 
gained by the adoption of the most suitable apparatus for 
carrying on a service without regard to origin? It is clearly 
useless to ask advocates like Sir Joseph Lawrence and Mr. 
Byng to consider the possibility of a question having mor 
than one side, but they may be reminded that no useful 
reform is obtained by the aid of the lowest appeals 
prejadice or by the dissemination of statements which—well 
lack the essential element of truth, | 
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Wuat is the matter at Oxford? Events 
which have recently transpired in that 
ancient and learned city, in connection 
with its choice of a system of traction to supersede the 
totally out-of-date horee tramways at present in use, lead one 
to surmise that the Corporation, or at any rate, its business- 
like members, must have been on vacation during the past 
few weeks. 

Having decided, rightly or wrongly, not to admit any 
system employing an overhead wire, consideration was (or 
was supposed to be) given to conduit and surface-contact 
systems. Now, while our opinion in regard to the latter, as 
a class, has been frequently emphasised, we cannot repress а 
feeling of mild astonishment that an experimental system, 
totally untried in this country, and, judging from Press 
reports, still incomplete in its details, should have been 
selected in preference to others which are actually operating 
commercially under the public eye. 

That this decision should have been arrived at after 
visiting both Wolverhampton and Lincoln, where, at the 
least, a working tramway could be seen, seems remarkable. 
In both these cases, ordinary English traffic conditions 
prevail, and such working conditions are apparently met to 
the satisfaction of the authorities. But no such essential 
qualification in the case of the system chosen can have 
influenced the surprising decision of the Oxford Councillors, 
whose erratic conclusions are even in opposition to their con- 
sulting engineer's expressed opinion. 

Some light may be thrown on the issue by their 
antagonism to the old tramway company, who, rightly, put 
forward the only tried systems. Воб it is surely not intended 
that the good folks of Oxford are to be penalised in the future 
on the former account, for any hypothetical advantage 
accruing to the town from improved financial terms offered 
by the accepted tenderers is somewhat discounted under 
the circumstances. 

Of course, it is possible that the Corporation is anxious 
to shelve the whole matter of tramway reconstruction for a 
while, in which case, it cannot be denied that its action, 
judging from the experience of other places will bring 
about the desired result. 


Oxfurd’s 
Choice. 


Үнү do American writers persist in 
the habit of inaccurate statement when 
they write for the American gallery? We 
have a notable specimen of this kind of spread-eagle 
journalism in an article by Mr. Archibald 8. Hurd in 
Cassier's Magazine, on what he calls transportation in Great 
Britain. 

To use his own words, the American capitalist and his 
attendant engineer appeared on the scene a few years ago, 
and introduced the *tube' railway from the Dank of 
England to Shepherd’s Bush, a southern suburb.” For 
multiplicity of errors this sentence takes the palm. 
American capital had very little to do with the early tube 
railways, and tube railways were running in London years 
before the Shepherd’s Bush tube. What was American (or 
German) in that undertaking was the power plant and the 
electric equipment of the rolling stock only, and Shepherd's 
Bush is not a southern suburb, though Stockwell is. Before 
Mr. Hurd again puts pen to paper on the subject of 
London, he would be well advised to study the topography 
of the place, and the history of its underground locomotion, 
from Brunel's great double tunnel onwards. If we have 
learned anything in this country from America in the way of 
city locomotion, it is that American methods of railway opera- 
tion are unsuitable for our conditions, and the latest 
example of these has. done mcre to damage the cause of 
electric traction than anything else. Such a crop of 
troubles has not grown up on any «ther electrical line than 
the electrified District, nor is there any other line во 
much under American control. We owe but little to 
American teaching in respect of electric underground 
railways. : 


Electric Tube 
Ratiwa)s. 


CURRENT TRANSFORMERS FOR 
INSTRUMENTS. 


By W. P. F. 


ON schemes of high and extia-high pressure, safety of opera- 
tion, immunity from breakdown and simplicity of н.т. 
connections require that all instruments, relays, &c., should 
be operated from the secondaries of transformers, the 
primaries of the same being connected in the main н.т. 
circuit. Also on low-tension circuits, serious errors due to 
the effects of eddy currents and stray fields are often 
eliminated by working the instruments off the secondaries of 
current transformers, and a considerable reduction in copper 
connections, with the consequent saving, can often be made 
by the judicious use of transformers. 

On high-tension switchboards immunity from breakdown 
and simplicity of connections call for the number of trans- 
formers to be reduced to the minimum. Continuity of 
supply demands that instruments may be added or changed. 
and also transformers replaced, with the smallest delay 
possible. 

In order that the above may be carried out, a transformer 
should be designed so that :— 

1. It will operate the largest number of instiuments we 
may require to connect in series with its secondary (special 
cases excepted) without impairing its accuracy. 

. 2. The number of such instruments may be changed 
without recalibration of the instruments left in circuit and 
without serious error. 

3. Serious errors will not be introduced by the variation 
of frequencies met with in ordinary practice. 

4. Serious errors will not be introduced by the power 
factor of the primary circuit varying from 1 to 5. 

9. Serious errors will not be introduced by change in 
wave shape of system. 

6. The secondaries of all transformers on the switch- 
board may be of similar design and possess similar 
characteristics. 

Although the above requirements call for a somewhat 
more expensive type of transformer than many in common 
use, by careful design such a transformer can be built ata 
very moderate cost, and when it is considered that a trans- 
former designed on these lines may often replace two ard 
sometimes three of the less expensive type, and also save 
considerable delay, expense and trouble in calibration, the 
field for this type of transformer is a very wide one. 

The determining features in the design of such a trans- 
former can now be investigated. It is necessary that the 
secondary current be fixed, together with the maximum 
E.M.F. that, will be required to operate the instruments, &c., 


, and also to overcome the resistance and reactance of the 


secondary winding. 
Let o c* the full load secondary current. 
О E = the full load maximum R. M. F. required at the 
terminals of the secondary winding + the 
E. M. F. necessary to overcome the resistance 
and reactance of the secondary winding. 
О сх = the magnetising amperes corresponding to full 
load secondary current at maximum k. M. F. 
o с" = соге loss component. 
О с" = the resultant of 0 C and с”. 
О С° = the full load primary current. 
ос" — ос" 
ос" 
per cent.; this will increase as o Е" leads o c^ until the 
resultant o с" coincides with o c”, when the per cent. error 
in ratio is à maximum. 

It is also seen that in most cases a difference in phase 
between primary and secondary currents will exist and will 
introduce errors in the readings of wattmetera operated from 
the secondary of the transformer. 

Now except in special cases о E' will lead о с“, by an 
angle dependent on the reactance of the secondary circuit. 
If we consider the power factor of the primary circuit tixed 
for the time being, the error due to this difference of phase 
will be a maximum when О E" coincides with о C', and will 

D 


x 100 


Now the per cent. error in ratio — 


zu. 
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be 0 when 0 с" coincides with o c", that is, when the error 
in ratio is à maximum. 
The angle representing the maximum difference in phase 
. , 0 C 
— Sin 0 cP * 
If cos 0 = the power factor of the primary circuit, then 
the maximum error due to difference in phase in per cent. 


: Ө і ОС" 
TE E — сов (^ - sin i N 


cos Ө 
If for any transformer a magnetising and core loss current 
is assumed, the maximum error due to ratio and phase 


Cp 


Cs 
Fia. 1. 


difference at full load and maximum secondary k. . F. can be 
closely approximated. 


If . ос" is assumed to be 2 per cent. of о с”, 
and ос" ЗА ш 2 „ of OC; 


then the maximum errors, with varying power factor of the : 


primary circuit when о E" coincides with o C, will be as 
follows :— 


— — — — — —— — —— —-——— M À— o —— — e 


: | | с 
Power factor main circuit... oe - 8 85 
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Max. error due to phase difference 
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numbers. 


X 
9, 


increase the secondary E. M. F. necessary to overcome the 
reactance of the secondary winding, thereby increasing tbe 
flux, magnetising current and core loss component, which 
means an increase in the errors of the transformer. 

It will be found that the number of ampere-turns on the 
transformer can not be reduced below a certain number 
dependent on the values of 0 c" and 0 &" required. 

The quality of iron used for the core should be of the best 
quality obtainable, so that core loss and reluctance may be 
reduced to the utmost; the iron must also be free from 
ageing. 

The magnetic circuit should be jointless, as the presence 
of joints materially increases the reluctance of the magnetic 
circuit. 

The density in the primary winding should be run as 
high as is consistent with safety, so that the area taken up 
by the primary winding may be small and the length of 
magnetic path reduced as far as possible. A consideration 
of the above requirements would lead to the adoption of 
the ring type of current transformer, in which the core 
consists of an annular ring made up from jointless laminations, 
the secondary winding being wound next to the core and 
distributed evenly around the same. 

This tvpe also has the advantage of being easily and 
safely insulated for the higher voltages. 

With this construction it will be found that values of 
magnetising and core loss current as assumed above, can 
easily be attained for a transformer which will operate the 
largest number of instruments, relays, &c., that may be 
connected in circuit with the same, when the worse conditions 
of frequency and wave form met with in ordinary practice 
are assumed. - . 

In order that transformers with different ratios may be of 


exactly similar design and possess similar characteristics, 


it is well to choose such a number of secondary turns 
(leaving for the moment the advisability of winding with an 
initial error), that it is divisable by as many whole numbers 
as possible, so that the ratios of transformers may be varied 
by altering the primary turns, the secondary winding 
remaining the same for all ratios, those ratios being whole 


An interesting point occurs when dealing with current 


transformers, and one that is often disregarded. If the 


Secondary of a current transformer be open circuited when 
the primary is connected in circuit with load on, & step up 
transformer exists with highly saturated core and consequent 
heating. The saturation of the core limits the virtual 
value of the E.M.F. between the terminals of the secondary 
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' The maximum error when o с" coincides with o С” will be 
— 2°88 per cent. ; under this condition the phase error = 0 
for all values of power factor of the primary circuit. 

Referring to the errors given in the above table, the errors 
: due to phase difference are for an extreme case, and rarely if 
ever in practice will the error reach the maximum value. 

Also when a wattmeter is worked off a potential trans- 
former, the difference in phase between the secondary and 
primary volts of the potential transformer will partly, and 
under some circumstances, eliminate this error. 

From the above figures it is seen that the extreme 
variation of accuracy will be from 0 to — 3:29 per cent., 
and the probable variation will be from 0 to — 2'88 per 
cent, 

The transformer may be wound with an initial inaccuracy 
of, say, + 1°6 per cent., this will give the probable variation 
from + 1:6 per cent. to — 1'28 per cent. 

In order that a satisfactory transformer may be designed 
leakage must be reduced to the minimum, as its effect is to 


`~ 


winding, but the rapid change of flux in the core (at the 
time when the flux is just reversing) induces high 
instantaneous values of E.M.F. in the coils of the transformer, 
the volt curve being a series of peaks. Due precaution 
should be taken to prevent transformers of this type being 
left with secondaries open when the load is on the primary 
winding. 


Industrial Exhibition at Liverpool.— We have 
received a copy of a preliminary prospectus concerning the Liver- 
pool Polytechnic Industrial- Exhibition, which is to be held from 
December 1st to February 2nd next, with a view to placing 
manufactures and industries before the public in a popular 
manner, and at the same time providing musical entertainments for 
the people during the winter months. The list of sections includes 
one Rein. to engineering and machinery, and one for illu- 
minants and power producers (gas and electricity). Full parti- 
culars can be obtained from Mr. Henry W. Pearson, general 
manager, New Exhibition Hall, Dansie Street, Liverpool. 


/ 
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TRADE STATISTICS OF THE TRANSVAAL. 


THE following statement of the imports of electrical and other 
material into the Transvaal is extracted from the recently published 
Annual Trade Statistics of that Colony; similar details for 1904 


are given for purposes of comparison :— 


Electrical Fittings. — 1904. 1905. 
United Kingdom £20,388 £33,075 
United States 6,553 8,853 
Germany  .. 5,876 2,845 
Other countries 1,137 1,125 

Total £33,954 £45,898 

Electrical Machinery,— 

United Kingdom £062,754 £79,742 
Germany  .. 31,15t 31,766 
United States 21,487 16,150 
Other countries 2.014 5,052 

Total £117,406 £132,710 

Mining Machinery.— | Е 
United Kingdom £475,638 £463,474 
Germany Ps 41,003 125,442 
United States 197,007 155,718 
Other countries 5,184 6,051 

Total £718,632 £750,715 

Other Machinery (execpt Agricultural and Manufacturiny).— 
United Kingdom £192,999 £383,053 
Germany  .. Em dux 28,649 51,207 
United States "T T 48,193 78,667 
Other countries "^ ее 9,843 11,643 

Total ... . £279,984 £524,570 

Tramway Material. —— 

United Kingdom M £99,429 £74,991 
Germany -— m 50,719 63,847 
United States P T 9,230 2,186 
Other countries LO 13,610 6,854 

Total ... .. £172,988 £147,878 

Electrical Cable and Wire — 

United Kingdom iis 438,715 £103,567 
Germany  .. T 2 2,249 4,836 
United States T д; 1,563 1,646 
Other countries Mr m 509 3,692 

Total. £43,336 £113,741 
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THREE-PHASE TRANSMISSION AT 25,000 
\ VOLTS. 


Important electrical works have recently been established by the 
Conti Electrical Undertaking Co. for the supply of energy in the 


industrial area of the Brianza. The River Brembo, with a collect- 


ing watershed nearly 500 kilometres square, is tapped by a canal 
that has been formed for the purpose of the electrical works— 
partly in open cutting and partly in tunnel—for a length of 8 kilo- 
metres. This bas enabled the undertakers to obtain a fall of 
58 metres near Zogno, whilst the capacity of the canal allows a 
flow of 10 cb. metres per second, so that about 7,700 н.р. is avail- 
able at the intakes of the turbine house. The weir is constructed 
of armoured-cement concrete, covered with rough cut stones, laid 
in courses diagonally to the level of the water. The length of the 
weir is 51 metres, and its greatest width near the centre is nearly 
18 metres. In front of the sluice gates giving entrance to the canal, 
deep holes have been constructed in the bed to collect any large 
stones brought down with the torrent that might cause damage to 
the gates; the water passes through strainers at the power house 
to prevent the smaller foreign matter from getting into the 
turbines. At the overflow near the power house, special pre- 
cautions have been taken to avoid the spray that would be 
caused by the water falling in the open; it being taken through a 
sloping tunnel with a final fall of only 6 metres at some distance 
from the high-pressure machinery. 

The turbine house is 404 metres long by 14 metres wide, with a 
height of 12 metres. Advantage is actually taken of 55 metres of 
the total fall of 57 metres, and connections made to four direct- 
coupled turbo-generators, each of 2,000 н.р., of which one is in 
reserve. On the hydraulic side, the machinery has all been con- 
structed by Messrs. Riva, Monneret & Co., of Milan, and the elec- 
trical machines by Messrs. Gadda & Co., also of Milan. The latter 
firm have, in addition, carried out the scheme of distribution. There 

are two direct-coupled sets of exciters. The speed of the large 


machines is 315 B.P.M., giving a frequency of 42, the armatures 
being stationary and wound for a pressure of 2,750 volts, this being 
increased to 25,000 volts for transmission. The coils are all former 
wound and laid in open slots round the armature, with insulating 
material between. The pole-pieces of the revolving magneta are 
bridged across with suitably shaped pieces of bronze to give the 
greatest possible strength against breakage by centrifugal force, and 
the magnets are wound with copper tape, put on edgewise. All the 
bearings are provided with water circulation for cooling purposes. 

The partitions dividing the various parts of the switchvear are 
constructed of armoured concrete. The high pressure sides 
of the step-up transformers are controlled by switches worked 
from hand-wheels, the actual switches being located in the trans- 
former chamber. All the measuring instruments on the distribution 
switchboard, indicating the energy going out to the circuits, are 
connected to auxiliary transformers, so that there is no wire 
on the board at extra-high pressure. The exciters are also controlled 
from apparatus on the distribution board, eo that the lower portion 
of the main board controls solely the supply from the alternators to 
the step-up transformers all at the pressure of 2,750 volts, through 
measuring instruments and oil switches. 

7 The three-phase current at 2,750 volts pressure is raised to 25,000 
volts by four groups of transformers, each group consisting of three 
single-phase transformers of 600 Kw. capacity; they are cooled by 
forced draught provided by electrically-driven ventilating fans, one 
for each group. All the electrical connections are carricd under the 
floor by the shortest possible route to the controlling switches, so 
that there is no encumbrance to free passage to any part of the 
chamber. 

The overhead transmission lines are connected to lightning 
arresters of the Gola, Siemens and Wurts patterns in the roof of 
the building, every pole of each line being so protected. All the 
sub-stations are in direct communication by telephone with the 
generating station at Zogno. 


THE INDUSTRIAL POWER PROBLEM. 
By W. B. ESSON, M.Inst.C.E, M. I. E. E. 


(Abstract of Presidential Address to the Civil. AND MEOHANICAI. 
ENGINEERS’ Society, delivered on October 4th, 1906.) 


EVERYONE is interested directly or indirectly in the cost of power, 
because the lower the price at which it can be obtained, the 
cheaper can articles of daily use be produced and the cheaper can 
they be bought. To us as engineers the subject of producing and 
distributing power at the lowest cost should have special interest, 
and in this paper an attempt will be made to discuss within a short 
space the prescnt position in power affairs. 

Before dealing with the distribution of power from a general 
power house, let us consider the simple case of a factory having to 
be furnished with power from power-producing plant located on 
the premises. We have the choice of steam, gas, or oil engines, 
and we shall assume that the driving requirements will be met by 
an engine of 500 в.н.р. For the more economical distribution of 
the power throughout the works electricity will be employed, so in 
each case an electric generator will have to be coupled direct to 
the engine sbaft. This generator wil give a maximum of about 
470 E.H.P., and, running for 2,800 hours per annum, we will take 
the electrical output as one million E. R. P.-hours yearly. Through- 
out this paper, unless otherwise stated, it will be understood that 
the power is always delivered in the electrical form. 

Beginning with the steam engine, this has in recent years reached 
such a high state of efficiency that little or nothing in the way of 
improvement can be looked for in the future. А triple-expansion 
engine of the size mentioned running condensing at 300 R. P. u. 
with 150 Ib. pressure, and, say, 100° superheat, will require no more 
than 14 lb. of steam per E.H.P. per hour at full load, or 16 lb. at 
half load, or working non-condensing 20 Ib. and 24 lb. respectively. 
The boilers, steam and exbaust piping, feed pumps, heater, &c., 
must all be regarded as part and parcel of the power equipment. 
As in different types of engine tbe disparity between the'fuel 
consumption at full and redwced load is not the same, we will 
take in all cases the mean consumption between full load and balf 
load, and there is no doubt that under this assumption, with the 
power-producing plant carefully designed throughout, we can 
easily get when working condensing and with superheat an E.H.P.- 
bour for every 2:25 lb. of bituminous slack consumed in the furnaces. 
This makes ample allowance for the steam used in the auxiliary 
plant and for the coal used in lighting up, &c. As this class of 
fuel can be obtained in the manufacturing districts at & cost of 
78. 6d. per ton delivered in the boiler house, or about 251b. for 1d., 
it will be seen that for steam plant the cost of an Ek. H. P., so far 
as the fuel is concerned, works out af 090d. per hour. 

Let us see now what we can do with a gas engine using producer 
gas. In the early forms of producer for making power gus, only 
anthracite coal or coke could be used, both of which consist almost 
wholly of pure carbon. For suction gas these are still the only 
fuels which can be employed, and, needless to say, they are very 
expensive as compared with bituminous slack. But the problem of 
using this latter fuel for power gas manufacture has been completely 
rolved in the Mond producer, and there are at present working 
with Mond gas, engines giving an aggregate of about 60,000 B. R. P. 
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When working this system ona large scale, it pays to recover the 
ammonia, which is washed out of the gas before it 18 suitable for 
burning in engines. 

We can gasify, then, for working our engines the dearer anthracite 
or the cheaper slack. Taking the former, which produces gas having 
a calorific value of about 150 B. TH. u. per cb. ft., the makers of the 
plant will guarantee that the consumption of anthracite coal in the 
suction gas installation per hour shall not exceed 8 lb. per E. H. p. at 
full load, or 1:2 lb. per E. H.P. at half load. Taking the average of 
these figures, if we reckon that anthracite peas can be purchased in 
the manufacturing districts at 24s. per ton, it will be seen that the 
fuel cost per E.H.P. is about 129d. per hour. If the power happens 
to be wanted where Scotch anthracite peas can be delivered at 
98. 3d. per ton, as was the case on the occasion of the trials at the 
Highland and Agricultural Society's Glasgow Show in 1905, the 
figure will, of course, be much lower. 

Dealing now with slack, we will assume thatthis can be delivered 
at a cost of 7s. 6d. per ton at the works. The Mond gas made from 
it has a calorific value of about 150 в.тн.о. per cb. ft. A good engine 
will give an E. H. p. for every 75 cb. 1%. of gas consumed per bour, and 
a8 the gasification of & ton of slack produces about 150,000 cb. ft. of 
gas, calculation shows that the сон per E H.P. per hour for fuel 
amounts at full load to about ‘045d. At half-load this becomes 
'057d., the mean being 051d. As confirming thie, the test of a 
500-н.р. engine coupled to a generator has shown, when running on 
two-thirds luad, a consumption of 1:26 lb. of slack per E.H.P. As 
it does not pay to recover ammonia in a plant of less than 
20,000 1 P., we can, in the present instance, get no credit on this 
account. 

Coming to oil engines, oil suitable for Diesel engines now costs 
in London 42s. 6d. per ton, and carriage added will bring the price 
up to, say, 45s. The Diesel Eogine Co. will guarantee that for an 
engine of the size we are considering the consumption of this oil, 
which has a calorific value of 18,000 B.TH.U. per lb., shall not exceed 
48 1b. per k. H.P. per hour at full load, or 56 lb. at half load. Taking 
the mean between these two figures, the fuel cost for the engine 
wcrks out at 125d. per E H. p. 

The Mond gas plant, on the assumptions made as regards the cost 
of fuel per ton, easily distances its competitors in economy. The 
figures are:— 


Mond gas... .. 7051 of a penny per E. H. p. per hour. 
Suction gas 55 9129 Б ЕЯ i 
Steam (condensing) ... ‘090 is 55 " 
Steam (non-condensing) 120 5 m " 
Oil si Siss "+ "125 * М 


These figures have been obtained under usual test conditions, and 
are just a3 valuable in giving an indication of what may be expected 
from the different plants as any figures can be. 

It may be that water has also to be paid for. For the steam 
engine there is some make-up water to be provided for condensing 
and for boiler feed. For the gas and oil engines there is aleo 
make-up wanted for the cylinder cooling water, while fcr the gas 
engine there is required water for the producer in addition. For 
cooling there would require to be circulated round the cylinders of 
the oil engine about 4 gallons of water per E.H.P. per hour, and 
round the cylinders of the gas engine about 8 gallons per E. H.P. per 
hour. The circulating water required for condensation in the 
steam engine would be about 45 gallons per E. H.P. per hour, and if 
we assume that there will be lost in evaporation in the cooling 
towers 3 per cent. of the circulating water, this means that a total 
make-up of 60 gallons, 120 gallons, and 630 gallons is required per 
hour for the oil, gas and steam engines respectively. As regards 
the water entering the gas producer, this would amount to one- 
eighth of a gullon per E.H.P. per hour, which means that rather 
over a ton of water has to be sucked or blown into the producer for 
every ton of coal gasified. Then there is the water for cooling and 
washing the gas, which amounts to 14 gallons per k. H. . 

In the matter of cylinder lubricant, the steam engine has some 
advantage, though otherwise the cost of oil is the same. As regards 
maintenance, many people have the impression that a gas engine 
requires to have spent on,it a much larger amount than does a 
steam engine. No doubt experience in the past has given encour- 
agement to this view, but as time goes on the maintenance cost is 
likely to fall below that on steam plant. In the wages for attend - 
ance there is no difference to speak of. Obviously, as compared 
with steam plant, there is with gas plant about half the amount 
of fud to be dealt with, while in working the oil plant is by 
far the cleanest. | 

Summing up the running charges fér the various plants we have 
the following:— 


| | е; Steam 
SEN Mond ' Suction Steam А 
| gas. | gas. (cond.). AN | Oil. 
eis Be олы ee аш! и. 
Fuel — | -051d. | 1294. 0904. 120d. 125d. 


Oil, water and stores] 030d. 030d. | 025d. | 026d. 0254. 
9704. | "0704. (70d. 
| 
| 


Wages T '070d. | 065d. 
Maintenance and 

repairs ..| "075d. | "0O70d. | 070d. | -068а. | 0654. 

1 — | oe ae === 

226d. -299d. | 255d. 284d. 280d. 


Works cost " | . 


The capital which would be expended on the various plants, 
including the electric generator and main switchboard, but 


excluding everything outside the power house, is set out as 
follows :— 


wear out some day. 


Steam Steam 
Mond gas. Suction gas. (condensing). (ncn.condensing). Cil. 
£6,710 £5,150 £5,400 £4,900 £6,850 


These estimates are made up from firm tenders, but as the com- 
pleted cost would depend, to some extent, upon where the plant is 
installed, they must be taken as approximate only. 

Adding to the figures of works cost, for interest on tbe capital 
outlay and depreciation, 10 per cent. per annum, we have, on the 
basis of a million E.H.P.-hours per annum, to charge each k. H. P. 
hour with an amount as under :— i 


p p Steam | 
Mond Suct Steam : 
= ы, pa ' (cond.). - cond.) Oil. 
Works cost 226d. 299d. 255d. 284d. 2804. 
Capital charges. 161d. 124d. 130d. 118d. 164d. 
Total cost ... | 9874. , 423. 385d. 402d. 444d 


From these ſigures it will be seen tbat when any considerable 
amount of power is required, it can be produced on the consumers 
premises at a cost of between 385d. and 444d. per E. H. P.-hour, 
accord ing to the plant employed. In getting out these costs the 
simplest case of one generator has been taken, which, of courre, 
makes the capital cost lower than if the generating portion of the 
plant were split into two unite, each of one-half the size. The 
object in dividing the plant would Le to secure economy in steam 
consumption in the case of underloading, while incidentally the 
danger of a complete sbut-down of the power plant would be 
removed. With the whole of the works supplied from one power 
house, it is certainly advisable to have two sets of generating unite. 
By this variation, the capital charges are increased by 15 per cent. 
for steam, 18 per cent. for Mond gas, 22 per cent. for suction gas, 
and 25 per cent. for oil. The lowest cost is 4d. per E.H.P.-hour, 
and.in no case is a halfpenny exceeded. The question is, can 
the companies who undertake to deliver power from a general 
power house beat this ? 

Let us consider the circumstances affecting supply of power from 
a general power house, premising at the outset that electricity 
furnishes the only means by which such distribution can be success- 
fully carried out. Though looked after most carefully, and though 
maintained in astate of first-class repair, machinery must necessarily 
It is to provide against this evil day thata 
depreciation fund must be built up, the theory being that the 
actual value of the machinery at any particu'ar time, pius the 
amount stending to the credit of the fund, shall together be equal 
to the original value of the macbinery on the day on which it was 
set to work. Payments to an assurance company in the shape of 
annual premiums equal to 24 per cent. per annum on the sum 
advanced will have accumulated to tLe full value of the sum in 
about 26 years, and it may be taken, therefore, that an all-round 
allowance of 24 per cent. on the capital outlay will constitute 
sufficient provision for depreciation in the case of power generating 
works. The amount allowed by the London Supply Companies for 
last year averaged just over 2 per cent. 

We will take it, then, that 24 per cent. on the capital outlay 
represents a fair annual contribution to depreciation, and it will be 
assumed that, when the undertaking bas reached its ultimate 
capacity, there is the same amount of share and loan capital. 
Calculating on a dividend to shareholders of 10 per cent. per 
annum, and on interest to debenture-holders at 5 per cent., this 
amounts to paying on the whole capital interest at the rate of 7} 
per cent, and with 24 per cent. for depreciation the annual 
obligation in respect of capital amounts to 10 per cent, The amount 
actually assignable to each H.P.-hour depends upon the amount of 
capital invested and on the number of m.P.-hours sold. The 
expenditure on each н.р. of plant capacity depends upon many 
conditions. If it is desired to supply power cheaply, the power- 
house must be built on cheap land ; the Bite must be chosen where 
regard for appearance has not tc be studied, but where the only 
thing which need be kept in mind is the object for which the 
buildings are put up. 

The last and most important factor influencing the outlay is the 
cost of the generating machinery and equipment. If steam 
turbines are used the cost per н.р. installed is less for large 
generating sets than for small ones; as these take up much less 
space for the power installed, the buildings «an be made relatively 
smaller and the capital cost reduced all round. With respect to 
fuel economy, with increase in size ihe steam used per H.P. per 
hour diminishes, and at paitial load large sets may actually use 
less steam for the same power than smaller sets running at ful 
load. There is also economy in labour, as large sets require no 
more attention in running than small ones. 

Recently teveral estimates have been published showing what 
large power houses should cost with turbo-generating plant 
installed and everything carried out on the most up-to-date lines. 
The Carville power house of the Newcastle-on-Tyne Co. has à 
capacity of 13,000 x.H.P., and cost £12 per B. H. p. The Lot's Road 
power house of the Urdergrcund Electric Railways Co, with 4 
capacity of 100,000 K. H. P., is said to have cost £13 per E. H.. Tbe 
latest figures of all are for the power house proposed to be-erected 
at Battersea according to the London County Council's 1906 Pill, 
which was to have a capacity of 107,000 k. H. p., and was estimated 
to cost £11:25 per E.H.P. The cost of the distributing system 
depends upon many circumstances, such as the number, tize, àD 
length of feeding and distrituting mains, the route they bave to 
take, the number of sul-stat ions required, &c., all of which vary 
according to the scheme and the district for which it is devised. 
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To get at the cost at which power can be supplied to customers, 
let us assume that we put down a power house having a capacity 
of 20,000 KE H.. From the foregoing figures it would appear that 
£12 per E.H.P. is а fair estimate for the cost of generating plant 
and buildings, including incidental changes, while the distributing 
system may also be taken as costing £12 per E.n P. This is a much 
lower figure than has yet been found possib'e for the all-round 
cost of any undertaking. If we assume that the H. r.-hours per 
annum reach 40,000,000, which, taking into account the loss in 
distributing, corresponds to a load factor of nearly 29, this means 
that the capital charge to cover interest and depreciation reckoned 
at 10 per cent. on the outlay will amount, in respect of each H.P.- 
hour, to ‘288d. The capital cost of the power house and dis- 
tributing system is £480,000. It may interest you to know that 
іп the Newcastle-on-Tyne concern, which has been brought во 
prominently before our notice, and which supplies the same amount 
of power, the total capital embarked amounts to £1,192,400. 

Taking everything into account, and with the experience to hand, 
it would, I consider, be unwise to assume that the cost of generating 
and distributing could for a powcr house of this size be brought 
under d. per H.P.-hour sold, and this is taking coal at 7s. 6d. per 
ton. After works cost come rent, rates and taxes, then directors' 
fees, cost of administration, and all the miscellaneous items which 
make up the head office charges in the engineering and business 
departments. Ав regards rents, rates and taxes, these litems vary 
with the locality, but at 03d. per н P.-hour we are putting them at 
а low figure. In London the undertaking with the greatest output 
pays more than four times this. At Newcastle-on-Tyne the figure 
is about ‘07d., and at Manchester and Liverpool it is 10d. Then 
we have the cost of administration, and here let me say that to 
find customers for the output of a large power station requires 
constant and unremitting effort and a staff to correspond. In 
putting the cost of this last item and the items not yet accounted 
for at '06d., we have, I consider, got down to bedrock. In tbe 
Newcastle-on-Tyne concern, where the amount of power sold is 
the eame, and where the management is particularly energetic in 
pushing business, the figure reaches no less than 14d. Our cost 
per Е.Н P. is, therefore:— Generating, 25d. ; rent, rates, &c., ‘03d. ; 
administration, '06d.; capital charges, 288d.; total, 628d. The 
conclusion is that unless the undertaking can secure an all-round 
price of about five-eigbths of a penny per E. P.-hour, it will not, under 
the conditions we have assumed, pay the dividends it set out to 
earn, aud if it has to supply below this price, the dividend will 
shrink to correspond. If shareholders would be content with 6 per 
cent. on their investment, and lenders with 4, presuming all our 
figures are correct, the price might possibly be brought down to 
nine-sixteenths of a penny. 

Several of the London undertakings supply power at id. per 
E. H. P.-hour; the total cost of production, excluding capital charges, 
amounts to something over 14., and only because a large portion 
of the output is sold at a comparatively high price for lighting can 
the power portion be supplied at a price which carries no admini- 
stration or capital charges. Dumping units to fill in the valleys in 
load curves is a good thing, but when, owing to the loads over- 
lapping, the generators must be set aside to supply power or 
lighting, but not both, obviously lighting pays better. š 

Taough our figures show that it will pay the large consumer 
better to use home-made power than to purchase companies’ power, 
there are thousands of small consumers, whose power plani, is 
generally of the poorest, to whom a cheap supply from the com- 
panies must prove an inestimable boon. The prizes of all power 
machinery have fallen enormously in the course of the last few 
years. Now, the manufacturer who generates his own power can 
take full advantage of the low prices for plant, and can erect suit- 
able buildings very cheaply. There is not much difference in cost 
per H.P. between the plant for the large power house and the plant 
for the smaller installation, the advantage due to the employment 
of large generating sets in the former being counterbalanced by 
the extreme simplicity of the latter. Again, for an isolated plant 
there is no general distribution system, so the total cost of small 
plant per н.р. falls much below that of the large power house. The 
interest chargeable in respect of the cost of supply mains may, on 
each 11.P.-bour supplied by a company, amount to as much or more 
than the interest chargeable in respect of the generating plant, and 
this the man who has his own installation saves. Finally, he need 
not charge himself for securing his own business; consequently 
administration charges do not figure in the accounts. 

Though it may pay to generate the power on site, considered 
from the purely investment point of view, the margin is not large, 
and if the companies can come within reasonable distance of the 
price I have mentioned they will be eure to secure a goodly number 
of large consumers. "Tbe reason is tbat to compete with the power 
companies the equipment in the factory must be of the highest 
efficiency, and to get up-to-date equipment the power user would 
have to spend money. That, needless to say, is precisely what he 
does not want to do, and often he has not the money lying by to 
spend. Ав a rule a manufacturer will do anything rather than put 
down hard cash to improve his plant, and the companies, knowing 
this, must be ready to put it down for him. 

The Power Gas Corporation has been good enough to hand mea 
complete estimate for a power station of 20,000 E. H. p., equipped 
with gas engines and Mond gas plant. Eight engines arc proposed, 
each giving 2,500 н.р, and provision is made tor recovering the 
ammonia ав а by-product from the gas producers. It may be said 
that gas engines much larger than the above are in satisfactory 
work, so there is nothing speculative about the undertaking. Ina 
week or two a 2,000-H.». engine will be set to work in this country, 
and in America the largest engine yet made giving 4,500 н.р. is 
working regularly and satisfactorily with natural gas. The tender 
for tbe complete power house is £256,000, which works out at £12:8 


per E. H. P., or about the same as a steam power house. As regards 
running costs, I have not been able yet to check the Corporation's 
figures, but one circumstance stands out in the boldest relief, and 
tbat is, that the cost of the fuel is wholly recovered in the value of 
ammonia sulphate obtained from its gasitication. Whether there is 
any ret-off against this in the form of extra labour or expense in 
attending to the gas and ammonia plant over that of attending to 
an ordinary boiler house is at present a matter of inquiry, but that 
only about half the weight of fuel requires to be dealt with has 
been already pointed out. I have the greatest confidence in the 
future of this principle by which waste is eliminated and valuable 
by-products recovered. ‘There is a wide field for its application, 
and it will no doubt influence to a large extent future developments 
in the domain of power distribution. 

I have said that, as a means of distributing power, electricity bas 
no competitor, but recently efforts have been made to distribute 
not power, but fuel in the form of Mond gas, which may suit the 
requirements of some manufacturers better than power delivered 
electrically. The gas can be used either in gas engines for driving 
purposes, or for heating, and the South Staffordshire Mond Gas Co. 
is the pioneer of this development. The company has laid about 
30 miles of pipes, and delivers gas between six and seven miles 
from the generating house. During the first six months of this year 
there were delivered from the mains of the company to customers 
over 1,700 million cb. ft., at an average price of rather under 2d. 
per 1,000. Taking 80 ft. per E. II. P.-hour as the consumption for the 
usual size of gas engine met with, this means that the fuel cost 
amounts to 16d. per E.H.P..hour. This is about what suction gat 
costs when generated on site, labour and capital charges in respecs 
of the plant being included. І learn that the aggregate capacity of 
all the Mond рав plants at work gives an equivalent of about 
240,000 nB.H.P.; but as three-fourths of the gas is used for heating 
metallurgical furnaces and for other purposes where heat ie 
required, it appears that power will not form the company’s chief 
source of revenue. In districts where heat as well as power is 
wanted, the system bas every chance of success. There are no 
serious engineering difficulties in the way, and it must be remem- 
bered that gas distribution on a large scale for lighting isalready an 
existing thing. If all the gas distributed from the eight stations of 
*be London Gas Light and Coke Co. were used for power purposes, 
it would represent 450,000 н р. of gas engines running continuously 
for 3,000 hours per annum. The combined output of the 62 elec- 
trical stations in London represents under 60,000 н.р. for the same 
period. 

Another advance in the direction of distributing fuel gas is pro- 
posed for Cumberland. The idea is to erect power houses at Mary- 
port, Workington and Cleaton Moor, and arrangements have been 
made to utilise the waste gases from the blast furnaces of the 
three greatest ironworks. Part of the gas will be used in engines 
for generating electricity, and the remainder distributed. It is 
estimated that gas representing 60,000 н р. is being dissipated con- 
tinuously from tbese furnaces. Think of it! and reflect also on the 
enormous waste of a similar kind going on all over the country from 
both blast furnaces and coke ovens. 


LEGAL. 


HAS TINGdS ELECTRICO Tramways Со. 


` IN the Vacation in on Wednesday last week, before Mr. Justice 


Bargrave Desne, Mr. Roskill, K.C., moved, on behalf of the Hastings 
Electric Tramways Co., for an injunction to restrain the Hastings 
and St. Leonards Gas Co. from proceeding further with an arbi- 
tration. 

CounsEL said that the question arose under the Tramways Act of 
1870, and the point, though important, was a short one. The tram- 
ways in question were being laid under an Act of Parliament of 
1903, which incorporated the Tramways Act of 1870, and the point 
arose under Section 30, which provided that, for the purpose of 
making, forming, laying down, maintaining, and so on, the tramways, 
the promoters might, from time to time, where, and as far as it was 
necessary to prevent frequent interrupticns or repairs, alter the 
position of the gas mains, subject to giving seven days' notice to the 
Gas Co. and providing them with plans and sections of the pro- 
posed work. If, on receipt of that notice, it appeared to the Gas 
Co. that the construction of the tramlines would endanger their 
pipes or mains, they might, within the seven days, require 
the promoters to lower or otherwise alter the position of the mains 
or pipes, any difference arising to be submitted to an arbitrator 
appointed by the Board of Trade. On June ist the plaintiffs gave 
the notice required by Sec. 30 of the Act, but they heard nothing 
from the defendants until the 26th, and then only upon a question 
as to the depth of concrete. The promoters were under a statutory 
obligation to restore the road for traffic purposes witbin four weeks 
of the notice given to the Corporation, and failure to do so rendered 
them liable to a penalty of £5 а day. It followed under these cir- 
cumstances that there was an absolute obligation on the Gas Co. to 
serve the promoters with what be might call a counter notice 


` requiring the Tramways Co. to alter the position of the mains ог 


pipes, and failure to do so within eeven days put an end to their 
right to arbitration. They must then either alter the mains them- 
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selves or pursue the other remedies under,the Gas Works Claus 2s at 
their own expense. Having allowed the seven days to expire 
without giving the counter notice under Sec. 30 requiring tbe 
promoters to alter the position of the mains, &c., no necessity for 
arbitration arose, and no right to arbitration could, therefore, 
accrue to the Gas Co. . 

Mr. BRaAMwELL Davis, K. C., who appeared for the Gas Co., con- 
tended that on the law the Court had no jurisdiction to grant any 
interlocutory injunction as was nsked for by the other side. 

His LoRpsnHiP said he did not think this was a case in which he 
sbould make any crder in the vacation. 

Mr. RoskiLL asked for a stay pending an application to the 
Court of Appeal. | 

His Lorpsuir: No, I cannot do that, as it would amount to 
granting an interlocutory injunction. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should furward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Lightning Effects on Underground Mains. 


I am pleased to bring before your readers what, to me, 
appears to be a most unusual occurrence ; in fact, I have never 
heard of any previous cases. 

On Monday evening last, October Ist, a very heavy 
thunderstorm passed over here about 7 p.m., accompanied 
by an extremely vivid flash of lightning, and I was surprised 
tolearn next morning that one of our consumers' service 
fuses had been blown exactly at the same time as the flash 
occurred. For confirmation I may say that a neighbouring 
grocer had a large stock of matches set on fire by the light- 
ning at the self-same period. The installation to which I 
refer is a small factory with glass roof, and, as far as I 
learn, the lightning would pass through the glass and strike 
the neutral pole which is at earth potential ; the fuse-box 
in question is one with glass front and a three-core service. 
Again, another installation where the fuses of the service 
were burnt out in the house service cut-out box, but in this 
case both positive and negative fuses were destroyed. In the 
two cases I mention, the lights were burning up to the time 
of the storm occurring. ; 

I may add, in conclusion, no damage occurred at the 
works. It would be interesting to know if any other reader 
knows of any such occurrences. 

Joseph Ainscongh, 
Chief Assistant. Engineer. 

Kendal Electricity Works, 

October 3rd, 1906. 


[A similar phenomenon was recorded in our issue of 
August 31st last, p. 347.—Eps. E. R.] 


Efficiency of Electricity Generating Stations. 


The article entitled “A Method of Comparing the 
efficiencies of Electricity Generating Stations,” by C. J. 
Evans, appearing in your issue of September 28th, 
emphasises the unnecessary trouble occasioned by the 
various different systems of units with which we are still 
burdened. 5 | 

It seems to me that the case before us is one where the 
desirability is pronounced of expressing all quantities 
involving energy, of whatever form, in one single unit, and 
dispensing will all other units for this field of calculations. 
There should not be much doubt to electrical engineers as to 
what is the unit they should employ, as we have the Kw.- 
hour firmly established by the Board of "Trade as the unit of 
electrical energy. 

As all electrical energy supplied and delivered from the 
switchboards is metered in Board of Trade units, ie., in 
KW.-hours, it is evident that the power station engineer 
would do well to express bis coal energy also in the Kw-hour, 
and dispose of the B.TH.U., and with it, so far as calculations 
in his sphere are concerned, the H.P.-hour, the foot-pound 
and the calorie, and all the other energy units. 

Mr. Evans's paper would have been more consistent as 
appearing in an electrical engineering journal, and coming 


presumably from an electrical engineer, had he stated the 
thermal efficiency as the ratio of the energy delivered from 
switchboard to the energy in the coal consumed to obtain 
this energy with the energy expressed in any one unit, and 
this unit preferably the kw.-hour. 

The expression ** British thermal unita per Board of Trade 
unit " conveys no. idea of the efficiency unless one knows the 
relation between the two units (which generally means a 
hunt in a pocket-book), and to state the “ thermal efficiency 
is infinitely superior. 

Further, if we had our coal quality expressed in Kw.-hour 
per ton, we could form at once some idea of how many tons 
of coal would be required for a certain number of standard 
lamps—for instance, whereas that a ton of coal contains so and 
so many British thermal units conveys next to nothing to an 
electrical engineer, as he knows the efficiency of his lamps 
in candle-hours per Kw.-hour (i. e., candle-power per watt), 
not in candle-hours per B.TH.U. 

We have a plaint against the publishers of statistics, if the 
energy in the fuel and in the electrical end are (€ in 
units of opposing systems. This, of course, is due to our 
multitude of units; and why not let us, as electrical 
engineers with our standarised Board of Trade unit, have 
the Kw.-bour throughout as the only unit of energy. There is 
no reason why, because the energy is in a different form, 
whether electrical or heat, it should require a different unit 
for each form. І should like, if you will allow me, in con- 
nection with this matter to refer your readers to an article 
by Mr. H. M. Hobart which appeared in your issues of 
April 27th and May 4th this year, entitled ** The Advan- 
tages of Employing Electrical Engineering Nomenclature in 
Steam Engineering Calculations,’ which demonstrates 
thoroughly the convenience of a single unit, and that the 
kW.-hour. 

For example, if a station supplied during the year 
1:5 million Kw.-hour from the switchboard, and the annual 
coal consumption is 6,700 tons, then if we have stated the 
calorific value of the fuel as 7,500 Kw.-hour per ton, the 
energy taken from the coal pile during the year is 6,700 x 
7,500 = 50 million K w.-hour, and the annual overall effici- 


ency simply 17 = 8:0 per cent. without the worry of the 
5 : 


B. TH. v. or the number of B.TH.U. equivalent to a Kw.-hour. 
This attitude should not be regarded as merely a metric 
fad," (probably the kilogramme meter or the kilogramme 
calorie would be more truly the metric unit), but it should 
appeal as the rational basis, at any rate, to -electrical 


engineers. 
A. G. Ellis. 
London, W. C., October 8rd, 1906. 


* 


Application of Magnetic Brakes. 


As I am unaware that my suggestion at the Municipal 
Tramwavs Conference of energising magnetic disk of track 
brakes direct from the trolley wire has been tried on any 
system (with the exception of Sheftield), it may interest your 
readers to know that the writer carried out experiments some 
few years ago, with an automatic switch which operated 
when a predetermined speed was attained and cut off power 
to the motors and energised the magnetic brakes direct from 
the trolley line through the ordinary resistance carried on the 
car. 16 was found that a car travelling at a speed of 12 
miles per hour on the level could be stopped in from 20 to 
30 yd. by this method, and as it undoubtedly puts much 
extra work on the motors when they are used in conjunction 
with track brakes (which have been known to fail through 
various causes—principally dirty commutators), I see no 
reason why the track brakes should not be energised from the 
power supply, either from the controller or an auxiliary 
switch. 

It may be said that the method would be expensive where 
current is purchased at a high price, yet according to Mr. 
Mozley’s experience it would be cheaper than dismantling 
equipments and renewing armatures. 

As the majority of runaway cars have been caused by the 
vigorous application of the hand brakes, thereby locking the 
wheels and making the magnetic track brakes inoperative, it 
will be seen that the track brake when energised by the 
power circuit, is effective even if the wheels are locked, and 
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in the event of the trolley coming off the wire or the power 
failing, the motors could then be short-circuited in the 
ordinary way (provided, of course, that the wheels were not 
locked by the hand brake). 
| Н. E. Yerbnry, 
Chief Electrical Engineer. 
Sheffield Corporation Tramways, | | 

October 2nd, 1906. 


— 


The Penetrating Properties of the Are Light. 


I was much interested in Mr. Bastian's further letter on 
this subject, for the reason that whereas be bad previously 
given the “blue colour of distant objects " as the chief 
fact (?) in favour of his views, he has now evidently 
realised that distant, objects do not appear blue, hut that the 
atmosphere between does. "Then he states that my theory 
of the blue colour of the sky requires the admission that the 
atmosphere is filled with solid particles of a uniform size, 
whereas it means nothing of the kind. According to that 
theory the smallest particles reflect ultra-violet light only, 
slightly larger ones reflect ultra-violet and also visible violet, 
slightly larger give all the moet refrangible rays as far as the 
blue, and each increase in size means more of the spectrum, 
until with all sizes of the particles we have the whole of the 
spectrum with a preponderance of the violet-blue. | 

If the atmosphere were a blue transparent body the sun 
would appear to become increasingly bluer as it declined froin 
the zenith to the horizon, whereas it actually gets steadily 
redder. | 

We now come to the question of the apparently greater 
absorption of light from more intense sources. 
also ig to be due to tbe greater absorption of red rays. 
Since, in the case of the incandescent solids, the flux of light 
per square centimetre of radiating surface increases with the 
temperature, and since the colour of the light becomes bluer 
at the same time, in general it will be found that a low 
intensity source is redder than a high intensity source, and 
the greater absortion of light from the latter is due, not to 
the greater intensity, but to the light being bluer. 

Mr. Bastian, of course, will not allow this, and so has to 
put the increased absorption down to the increased intensity, 
and eventually arrives at the peculiar snd original statement 
given between inverted commas in the first paragraph of his 
letter—a statement which he should not have any great 
difficulty in visibly substantiating to thore who hold “ the 
popular but entirely erroneous idea that red light is more 
penetrative than blue"—to quote his own vigorous 
prose. | 


York, Oclober Rth, 1906. 


| Sel. 


The Pentane Standard. 


I was interested to note in your issue of Sep tember 28th, 
an account of the experiments which Mr. Dow bas been 
making with the 10-candle Pentane lamp, and to see how 
closely many of his results agree with my own. I agree with 
him that owing to the rapid falling cff in the candle-power 
of the lamp when burnt in a closed room it cannot be used 
for testing a constant source of light over long periode. 
The lamp, however, must be worked in the same way as 
electric standards by calibrating a comparison lamp against 
it—a process which requires only a few minutes. It will 
then give quite consistent results when corrected for 
humidity, &c., if readings be taken during the first 10 or 15 
minutes after shutting down the ventilation of the photo- 
meter room, and about ‘half an hoar be allowed, after 
lighting up, for the lamp to attain a constant temperature. 
I do not think, as Mr. Dow suggests, that the falling off in 
candle-power can be described as due to “a deficiency of 
oxygen supplied to the burner,” else one would expect the 
flame to smoke, but the cause should, perhaps, be looked for 
in a larger proportion of inert gas, chiefly nitrogen, which 
has to be heated up, for each volume of oxygen supplied. 


As regards the correct point to take as the centre of. 


illumination of the flame, which Mr. Dow discusses, there 
can surely be no comparison between the one-candle flame 
which Liebenthal investigated, and that of the 10 candle 
lamp. This one candle lamp has a solid flame with a screen 


This I shall. 


in front allowing a portion only of the Juminons part of the 
flame to be visible, and the incomplete screening for which 
Liebentbal's correction is applied occurs both at the top and 
bottom of the flame. On the other hand, in the 10-candle 
flame, which is hollow, there is no screening at the bottom, 
and the lower portion of the flame is non-luminous. Моге- 
over, any screening effect, caused by the chimney at the top 
can only be slight, owing to the smaller relative luminosity 
and diameter of this portion of the flame. The correction for 
inefficient screening, therefore, which Mr. Dow takes as 
5 mm., becomes reduced to abont 1 mm. in the case of the 


.J0-candle lamp. By placing the photometer slightly above 


the centre of illumination, this can be still further reduced. 

As regards the true centre of illumination of the flame, 
Mr. Е. J. Selby has investigated the subject mathematicallv. 
Altbough the true centre cannot he determined precisely, 
calculations based on data assumed in order to obtain a 
superior limit, show that it will almost certainly not be more 
than 2 tinm. from the geometrical axis, and most probably 
not more than 1 mm. In view of this, and as the universal 
practice both in this country and America is to take the 
geometrical axis as the centre, it reems unnecessary now to 
vary the practice. With a long flame of this type, 16 is, of 
course, very undesirable to use such a short distance as 400mm. 
when accurate work is required. 

The figures which Mr. Dow gives certainly show very large 
discrepancies,” but it should be noted that, if their cause 18 
to be attributed to taking a wrong centre of illumination, 
then, in order to make his last reading at 350 mm. correct, 
this centre would have to be taken as lying 10 mm.from the 
geometrical axis, which would be on the front edge of the 
mean diameter of the flame. 

It would be interesting to hear if Mr. Dow made tests to 
ascertain whether any personal error was introduced due to 
the change in illumination on his photometer screen, of from 
10 to 80 candle meters ; since, in view of the above facts, it 
would Jook as if some other factor must have entered into 
the measurements. I have not myself made many accurate 
tests on the pentane lamp to determine the variation of 
apparent candle-power at very short distances from the flame, 
but when I have had occasion to use shorter distances, even 
as low as 400 mm., I have never found differences of the 
order of magnitude as those mentioned in Mr. Dow's paper. 

Clifford C. Patte son. 

National Physical Laboratory, 

October 2nd, 1906. 


The Woolwich Appointment. 


Your readers may remember the unbusinesslike procedure 
at Woolwich which was brought to light by а recent 
correspondence in the ELECTRICAL REVIEW. Act I was 
rung down by the Town Clerk writing letters to the members 
of the short-list informing them that the advertisement was 
to be considered as cancelled. Act II commenced in the 
same week by the insertion of a box No. advertisement 
very similar to the original, but offering £250 instead of 
£200. No doubt the committee thought that they could 
get the right man by offering £50 more. А large 


. number of candidates replied, and these were eventually 


short-listed to six. Now comes the ccmical side of the 
affair; the committee had evidently become duly impressed 
with their lapse from business etiquette in applying to the 
employers of the first unlucky six. Most likely they had a 
vague suspicion that the candidates had no employers at all. 
So a sub-committee of four was deputed to make a call on 
the candidates af their places of business, and what was the 
surprise of candidates and employers alike to receive visits 
from four worthy councillors, who invaded offices with 
bags and rugs and demanded to eee the candidate for their 
electricity department's commercial vacancy. The pere- 
grinationg of these worthies extended as far as Swansea, 
and no doubt it was by the merest chance that they did 
not take a voyage to New Zealand. 1 said the affair was 
comical ; but it also has its ead aspect. It shows that the 
persons who consider themselves fit to manage our affairs 


„There would seem to be an error in the figures in the last line 
of the table, as the difference in tbis case is not quite in a line with 
those in the remainder of the table. 
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have absolutely no sense of business etiquette or fairness to 
the people who place themselves in their bands. It also 
shows a wanton disregard for economy, which is, unfortu- 
nately, nothing new. I hope the councillors enjoyed their 
change of air, and benefited by it more than the unsuccessful 
five candidates. 

Ratepayer. 


[We can hardly imagine any proceeding more utterly 
fatuous in its folly, or better calculated. to prejudice the 
interests of the candidates whose employers were annoyed 
by this comic-opera house-to-house visitation ; it is pitiable. 
—E»s. E. R.] 


Twin Lead- covered Wiring. 


Will you permit me through your columns to criticise Mr. 
E. L. Berry’s new method of using the above system, and 
to explain for the benefit of your readers a simpler, cheaper 
and infinitely superior method of carrying out this system 
of wiring. 

The system consists simply of looping the twin straight 
from one lighting roint to the next, and using a three- 
contact ceiling rose for points controlled by one switch and 
a four-contact rose and three-wire flexible for points con- 
trolled by two switches. What can be simpler than such 
an arrangement? Why devise a special joint box when 
you can obtain an existing standard article which is superior 
both electrically and mechanically ? 

Twin lead-covered wiring should always be run on the 
surface in preference to being run under floors or plaster, 
but there is no objection to running it along the roof joists 
over the top floor of a house. 

Where it is necessary to pass through walls or floors or to 
lay it in plaster or cement, it should be laid in single straight 
lengths of split tubing unecrewed and well covered after 
erection with tar or other cheap preservative. These lengths 
of tubes should be bushed, but need not be earthed if the 
lead sheathings are well earthed. 

The joint box illustrated in your article is of a peculiarly 
objectionable design, owing to the primitive method of 
clamping the lead, the large number of terminals, badly 
designed porcelain base giving exceptionally small clearances 
and the number of these screw terminals, The terminals 
used necessitate twisting the strands of the wire round the 
terminal screws, which is not nearly ғо sound a job as 
inserting all the wires of the strand into a hollow terminal 
and clamping up with a set screw. 

H. B. Maxwell, 


Burgh Electrical Engineer. 
Partick, October 8th, 1906. 


Cost of Suction Gas Power. 


This subject being one of great interest and importance to 
small power users, it seems a pity that the article which 
appeared in your number of the 21st ult. was ever published, 
being, as it was, utterly void of information, and asa criticism 
quite valueless. Mr. Tookey’s reply in your issue of the 28th 
ult. was disappointing and unworthy of a man of his attain- 
ments. Why, in dealing with suction gas, drag in Jerome K. 
Jerome, King Charles's head and Æsop ? 

It was a relief to find Mr. Weaving’s letter with detailed 
accounts of working costs, but on checking his figures I find 
his arithmetic seriously at fault. How is it that with a cost 
of 97d. per unit he makes out that 20 B. H.P. cost 2:9d. ? 
Surely with his figures 20 B.H.P. cost 2s. 2d. to 2s. 3d., and 
again, surely there is some mistake! And yet on looking up 
the works cost of current supplied by а gas-driven central 
station I find these figures approximately confirmed. 

I have been given some figures concerning the actual cost 
of fuel and water used in a gas producer of the suction type, 
and these work out (over a period of six weeks) at *0939d. 
per b.11.P.-hour, but they do not include labour, oil for engine, 
upkeep or interest and depreciation. It seems probable that 
the catch ** 10 to 20 B.H.P. for 1d." is based on bare fuel and 
water expenses. 

Perhaps some other user of suction gas will be good 
enough to send you actual figures. "This is the only way to 
convince power users as to the desirability or otherwise of 


putting down such plants. Generalities and makers’ figures 
are worth nothing. 
Junior. 


[Our correspondent should note that the article in question 
was a reply to the unqualified claim that the suction gas 
system furnishes 20 n.H.P.-hours for 1d., a claim which he 
himself disputes. The arithmetical error which he notes 
was mentioned in our last issue.—Ens. E. R.] 


The writer of the article calls on me to explain that which 
I thought was obvious—that 2:9d., given in my letter as the 
cost of 20 n.H.P.-hours, refers to fuel only, as did the phrase 
* 20 B H.P. at а penny an hour“ in the article. 

A unit certainly equals 14 в.н.р.-ропгв theoretically, but 
I have yet to find a dynamo of 100 per cent. efficiency. 


i R. Weaving. 
Peterborough, Orlober 8/h, 1906. 


We noted on page 474 of your September 21st issue a 
* Communicated ” article on “ Suction Gas Power," on page 
482 of your issue an editorial notice entitled “Scarcity of 
Fuel for Suction Gas Plante,” and on page 529 of your 
issue of October 5th a letter from a correspondent regarding 
the first-mentioned article and your footnote to this last. 

We write to say that we are pleased to see this last com- 
munication, a8 we think it is high time attention was called 
to the persistency with which you insert remarks in your 
paper which in some way or another are attempts to bring 
this comparatively new form of power into disrepute. 

If we had a complete set of your issues by us we could 
give many other instances of the unfair bias which you 
exhibit in this matter, but you are probably as well aware 
of your prejudices as we are. 

We would point out to you what you are overlooking, viz., 
that if your view is to be of any value to your readers you 
must be able and willing to see more than one aspect of a 
question, and you must be prepared to concede that finality 
in the economical generation of power was not reached in 
1900, and will not be reached in 2000 A. D. 

With regard to the ** communicated " article, we have not 
much doubt that at the first attempt we could tell who is 
responsible for it. We have read similar communications in 
other papers, in which similar extracts from Mr. Tookey’s 
book have been used as an argument against the suction gas 
plant, and we need only say that it would have been fairer 
to your readers if the article had appeared over the name of 
the firm who is responsible for it, when ita true value would 
have been apparent. | 

We have not time, nor do we think it necessary, to 
traverse the whole of the statements made in that article, 
especially as many of them have been dealt with by Mr. 
Hagues in your present issue. We might, however, add to 
Mr. Hagues's remarks that the question of spares for the gas 
plant is a bogey as every user knows, and with regard to the 
absence of the gasholder and the supply of gas, which, if a 
part of the plant, the holder would contain, there is nothing 
in this, as no gas-holder belonging to the average pressure 
plant contains sufficient gas to run the engine for more than, 
вау, 15 to 20 minutes at the most. 

We say confidently that when every expense in connection 
with the running of the gas plant installation has been taken 
into consideration, it is found in the majority of cases that 
there is no power 80 cheap at the present time except the 
forces of nature, such as wind and water. This statement 
does not hold good for special cases where power is only 
required intermittently for, say, an hour every day, and 
possibly or probably where it is required at a moment’s 
notice, neither would a similar statement hold good under 
similar working conditions with a steam boiler. Where, how- 
ever, anything approaching continuous running under ordinary 
workshop conditions is required, this statement is generally 
true for the size of units in which plants of this type are con- 
structed at the present time. 

With regard to the fuel question raised in your issue of 
September 28th, there are more coalfields in Great Britain 
from which anthracite can be obtained than that of South 
Wales, and with a view to informing you of this fact, and 
such of your readers as are interested, we haye communicated 
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with Messrs. Wm. Baird & Co., Ltd., 168, West George 
Street, Glasgow, Messrs. James Nimmo & Co., Ltd., 21, 


Bothwell Street, Glasgow, and Messrs. James Waldie & Sons, 


118, Queen Street, Glasgow, from all of which firms we have 
purchased anthracite for gas production from time to time, 
and have quotations from them for coal suitable for use in 
a suction gas plant, ranging in price from 238. per ton 
upwards, delivered in London. We could give several other 
names if n ‹ 

Further than that, there is always gas coke to fall back 
on as a fuel, even if it is not used regularly in preference to 
anthracite. 

Your footnote to the letter in your present issue states 
that *death by CO poisoning has occurred in connection 
with suction gas plant, and that explosions have been 
recorded." We should like to know how many fatal cases 
yon can instance from the cause mentioned, and what pro- 
portion they bear to the fatalities arising from other sources 
of power. We have never heard of any cases of this kind. 

With regard to explosions, whatever we have heard of in 
this direction has been something of small moment in which 
very little or no damage has been done either to person or 
property, and explosions, fires and fatal accidents are not 
altogether unknown in connection with electric power instal- 
lations. 

À man can be poisoned by fumes from a suction gas plant 
just as he can by fumes from a pressure gas plant or from 
the town main, though the likelihood of it is very much less 
inthe suction plant than in either of the other cases. He 
can also be killed by electric shock and by falling off a 
bicycle, or out of a tree, or by falling down his own stairway ; 
that, we think, no one will deny, but that there is such 
а constant and ever-impending risk of poisoning in con- 
nection with a properly designed and constructed plant, as 
the general trend of your writings would lead your readers 
to suppose, we do unhesitatingly deny, because it is the 
reverse of the truth. 

The ‘suction gas plant has a place to fill in the industrial 
world, which it can and does fill better than any other form 
of motive power, just as the steam engine and the electric 
motor have in their own particular spheres : and although 
your writings may stem the flow of the tide in its favour in 
the same way, and to the same extent, as the pebble on the 
beach, yet it will require something more than the obviously 
biased statements you constantly publish to have any per- 
manent effect on its development. 

The Campbell Gas Engine Co., Ltd. 
Ноан CAMPBELL. 


Halifax, October 6/1, 1906. 


[It is unfortunate that our correspondents have not a 
complete set of our issues at hand ; if they had, they would 
be able to ascertain how groundless is their reiterated sug- 
gestion that we are prejudiced against the suction gas 
system. We have instituted a search extending as far back 
as the middle of last year, and find that out of the 19 
articles, abstracts or leaderettes dealing with gas power 
within that period, 15 were either favourable to the gas 
engine or were purely technical articles or papers. Of the 
remaining four, one was a leaderette on anthracite coal, 
which was based on information coming to us direct from 
the Welsh coalfields ; one was the ** communicated " article, 
for the views in which we are not responsible ; and the other 
two were editorials in which, nearly a year ago, we criticised 
the extravagant and misleading claims put forward on behalf 
of the suction gas system. Our attitude, which haa not varied, 
is correctly summarised in the following extract from one 
of these (Vol. LVII, p. 831) :— 

* We have nothing to say against the suction gas plant, 
which, if installed to meet conditions to which it is suited, 
is, without doubt, an efficient and convenient means of 
generating motive power; but what we do most strongly 
condemn is the publication of figures which do not state the 
whole case and the careful suppression of others which would 
tend to neutralise their effect." 

Of the 15 articles mentioned above, five related to the 
suction gas system, and were in no sense antagonistic to it. 
In April last year we described the suction gas-driven elec- 
tricity works of Church Stretton, and spoke of the system as 
* an ideal installation for & small and purely residential 
district." 


Our footnote to the letter in our last issue corrected mis- 
statements; we publish reports of death by electric shock 
are we to suppress facts relating to gas plant, in order to 
prove our impartiality ¢ This is the kind of attitude adopted 
by the anti-patriotic party, which has unfortunately been so 
prominent of late years—nothing but praise for aliens, 
nothing but blame for our own people—but it is not our 
attitude. 

The death by CO poisoning which we had in mind when 
penning the note was that of a man called Fogo, employed 
at the works of Messrs. Currie & Rowlands, Seacombe. The 
e at the inquest showed that he was poisoned by 
the gas. 

How the “ general trend” of our writings would lead our 
readers to suppose that there is great risk of poisoning we 
do not know, for the footnote in question is the only instance 
in which we have mentioned it editorially, во far as we are 
aware, 

The “ communicated " article was written by an engineer 
who has contributed to our columns for years; no 
“firm” whatever was responsible for it, and we cannot 
imagine what our correspondents bave in their minds in 
making this most unjustified insinuation. 

For a fair statement, of the comparative cost of steam, 
gas and oil power, we may refer our readers to the address 
given to the Civil and Mechanical Engineers’ Society by 
Mr. W. B. Esson, and reported elsewhere iu this issue. 

As we have shown, and as our readers are aware, we have 
never assumed a hostile attitude towards the suction gas 
system ; our quarrel is only with the extravagant figures put 
forward on its behalf by its advocates, figures which our 
correspondents do not attempt to justify.—Eps. E. R.] 


INFORMATION WANTED.—Can any of your readers inform 
us where we could obtain & small motor-car type of engine 
to run with paraffin, suitable for direct coupliug to dynamo ? 
— ENQUIRERS. 

We should be glad to know the address of makers of the 
machinery used in the manufacture of incandescent electric 
lamps.—E. l 


ELECTRICITY SUPPLY IN BIRMINGHAM. 


THE history of electricity supply in Birmingham commences 
in the year 1882, when the Incandescent Electric Lighting Co., 
Ltd., obtained a provisional order for the lighting of a portion 
of the city. The engineers to the company were Mr. R. E. 
Crompton and Mr. Henry Lee ; they installed a small plant 
in the neighbourhood of Paradise Street for supplying the 
Town Hall and some adjoining buildings, but in 1886 the 
company ceased to exist owing to the Board. of Trade 
cancelling its order. 

The next effort at electric lighting occurred in the year 


1889, when Messrs. Chamberlain & Hookham obtained а 


prov. order. 

This was eventually purchased by Messrs. Holmes and 
Vaudrey, of Liverpool, who, late in the year, formed the 
Birmingham Electric Supply Co., Ltd., to work the order, Mr. 
J.C. Vaudrey being the engineer and managing director. 

The company acquired a site in Dale End, close to the 
centre of the city, and there constructed a generating station 
and offices ; а second generating station was built in Water 
Street in the year 1896, and in the same year a sub-station 
was erected in Edgbaston for giving а supply to that resi- 
dential district. 

The whole of the above undertaking was purchased by the 
Corporation of Birmingham in the year 1900, and a muni- 
cipal supply established, with Mr. J. C. Vaudrey as city 
electrical engineer. The plant installed at Dale End is, of 
course, of an early pattern, consisting mostly of small unita. 
It includes six Willans & Robinson compound engines 
direct coupled to 120-Kw. Crompton P. C. generators; three 
engines by the same makers coupled to 160-KW. Crompton 
D.C. generators; and two Belliss & Morcom compound 
engines coupled to E.C.C. 160-K w. D.c. generators, the total 
capacity amounting to some 1,500 kw. The boiler plant 
includes six Lancashire type boilers, each 28 ft. x 7 ft. 6 iu. 
diam., supplied by S. Danks & Co., Ltd., and four Babcock 
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and Wilcox water- —— — | HM 


tube boilers. This 
station is non - con- 
densing. 


The Water Street 
station contains the 
following generating 
plant: — Seven Belliss 
and Morcom com- 
pound engines direct 
coupled to four 
Crompton and three | : 
E. C. C. 208-KW. D. C. 
generators; four 
Willans & Robinson 
compound engines | ; 
coupled to 500-kW. | AF 
Mather & Platt pc. |- > 
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Brock PLAN ОР TRR SUMMER LANE GENERATING STATION. 


cooling towers. Fourteen Lancashire and two Babcock 
and Wilcox water-tube boilers, fitted wjth mechanical stokers 
and superheaters, supply steam to the above plant. 

Two Green economisers, containing 336 and 488 tubes 
‘respectively, are installed in connection with the Lancashire 


@ INDICATES, SÜB —STATION 
© INDICATESs CENERATNNC STATIONS 


— % 


DISTRICT o = 


* =ч — 


PLAN OF THE BIRMINGHAM AREA, SHOWING THE ELECTRICAL SuB-DIVISION OF THE CITY. 


boilers. For the supply of the outer 
districts, three 120-kw., and two 
60-kw. 240/1,200-volt E.C.C. step-up 
motor transformers were also installed. 

The system of supply originally con- 
sisted of a two-wire distribution at a 
pressure of 110 volta, but this was 
gradually displaced in favour of a 
three-wire system, with a pressure 
across the outers of 220 volts. 

The latter in turn (about the year 
1899) gave place to higher pressures, 
the voltage being increased to 440 
across the outers, when 220-volt lamps 
were introduced. 4 

On the resignation of Mr. Vaudrey 
in 1903, Mr. R. A. Chattock, who had 
for some years previously acted in a 
similar capacity in connection with the 
Bradford electrical undertaking, was 
appointed city electrical engineer, and 
his appointment synchronised with the 
Corporation’s decision to municipalise 
the city tramways and to convert them 
to the overhead system of electric trac- 
tion. 

In order to carry out this very 
desirable project, and further to place 
the city in a position to adequately 
meet the growing needs of its many 
industries for energy for both power 
and lighting purposes, the Electric 
Supply Committee decided on a com- 
prehensive scheme, involving the erec- 
tion of a large generating station for 
the supply of both direct and alter- 
nating current, the latter being trans- 
mitted to a series of sub-stations, at 
high pressure, and from there distri- 
buted locally as direct current. 

The Corporation placed the whole of 
the work in connection with this large 
scheme of extensions in the hands of 
Mr. Chattock, the capital outlay in- 
volved being approximately £500,000. 

The Corporation’s new station is 
situated in Summer Lane, adjoining the Birmingham and 
Fazeley Canal, a comparatively central position. The sub- 
stations included in the scheme are situated in Camden 
Street, Dudley Road; Upper Trinity Street, Bordesley ; 
Court Road, Balsall ; and Scholefield Street, Saltley. 
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The accompanying map indicates the relative positions of the 
various generating and sub-stations, which, as we shall fully 
describe and illustrate them in a later issue, will be briefly 
referred to here. 

The station has been laid out to give several classes of 
supply. 

1. A direct current supply for private lighting and power 
purposes, in the neighbourhood of the station, at pressures 
of 220 and 440 volts. 

2. A direct current supply, through a system of trunk 
mains, to the distributing switchboards at Dale End and 
Water Street generating stations at a pressure of 440 volts, 
in order to deal with the increase in the demand for private 
lighting and power supply in these districts. 

3. A direct current supply to the electric tramways 
within & radius of'about two miles from the generating 
station, at a pressure of 550 volts. ` 

4. An extra high tension three-phase alternating current 
‘supply to the sub-stations which have been erected in the 
out-lying districts of the city, at a pressure of 5,000 volts. 

The new station consists of an engine room 275 ft. long x 
100 ft. span, a boiler house 275 ft. long x 89 ft. span, and 
an economiser house 275 ft. long x 47 ft. span. 

A separate building, 71 ft. long x 24 ft. span, accommo- 
dates the centrifugal pumping plant for supplying the 
circulating water to the condensers. 

Accommodation is also provided for offices, stores, repair 
workshop, and storage battery room. 

In the engine room the direct-current plant is installed 
on one side of the building and the high-tension alter- 
nating-current plant on the other side, the switch- 
boards controlling each class of supply being also kept 
distinct in the same manner. 

The plant for which accommodation has been provided is 
as follows :— 


Description. First equipment. Ultimate capacity. 
In engine house :— 
D.C. engines and generators ... 


А.С. engines and generators... 


7,000 kw. 
4,500 kw. 


13,000 kw. 
13,500 kw. 


The p.c. engines and generators consist of four Belliss 
and Morcom medium-speed enclosed engines, coupled to 
generators built by Messrs. Dick, Kerr & Co., Ltd., each having 
а full load capacity of 1,500 Kw. and an overload capacity of 
95 per cent. in excess of this. | 

These generators are compound-wound  direct-current 
machines, and can be used for tramway supply or as shunt 
machines for lighting supply. , 

Two Parsons steam turbo-generators, each having a 
capacity of 500 Kw. at full load, have also been installed. 

The a.c. engines and generators consist of two Belliss and 
Morcom triple-expansion medium-speed engines of 1,500 Kw. 
capacity each, and three similar type engines of 500 Kw. 
capacity each. 

The А.с. generators are by the British Westinghouse 
Electric and Manufacturing Co., Ltd., and have rotating 
fields and fixed armatures. Each of these sets has an over- 
load capacity of 25 per cent. in excess of the normal full 
load 


The current for energising the fields is supplied by two 
100-kw. direct-current generators, built by the General 
Electric. Co., Ltd., and coupled to compound engines built by 
Messrs. Belliss & Morcom, Ltd. 

Two 110-Kw. motor-driven balancers, two 25-KW. motor- 
driven boosters for boosting the trunk feeders, and a 200-KW. 
motor-generator for tramway purposes, all of the Phoenix 
Dynamo Manufacturing Co.'s make, are also installed. 

A rotary converter and a large storage battery will be 
added in the near future. "The engine room is spanned by a 
Jessop & Appleby four-motor travelling crane, arranged for 
lifting either 40 tons or 10 tons on a second lift. 

The switchboards for controlling the generators are 
installed on galleries at one end of the building, and have 
been supplied by the British Thomson-Houston Co. On 
the direct current side, the generator switch-gear and 
the traction and trunk boards are arranged on the first 
gallery; the local lighting switch-gear is installed on the top 
gallery. ` 

On the alternating side, the generators are controlled from 
a Lench board facing the machines; three distinct group 


feeder bus-bars are provided, one for lighting, power, &c., 
one for traction, and one to act as a spare. 

The generator leads are housed in three tunnels running 

-under the centre of the engine room, and the feeders pass out 
behind the main switchboard. 

In the boiler house will be provided, as a first’ equipment, 
10 Babcock & Wilcock water-tube boilers, capable of 
evaporating 240,000 lb. of water per hour, and four 
Weir feed pumps, each with & capacity of 8,000 gallons 
per hour. Ultimatety, 24 such boilers and 12 feed pumps 
will be installed. 

The coaling arrangements for the plant are most complete. 
Normally coal is brought to the station in barges and conveyed 
to bunkers situated over the boiler house ; from the bunkers 
the coal is fed by gravity into the stoker hoppers in the 
usual way. The ashes are also removed by the conveyors. 

An economiser house, containing four Green economisers, 
with a total of 1,280 tubes, is situated on one side of the 
boiler house. 

The condensing plant throughout the station is of the 
surface type ; circulating water is pumped from the canal 
by means of one 12-in. and two 20-in. centrifugal pumps, 
the return water re-entering the canal at a point one-third 
mile distant. 

The sub-station equipment was supplied by the British 
Westinghouse Electric and Manufacturing Co. It consists 
of 300 Kw. rotary converters fed through banks of single- 
phase transformers, with the necessary alternating and direct- 
current switchgear arranged on opposite galleries, facing the 
machines. Storage batteries are provided on an upper floor, 
the charging boosters being installed on the ground floor. 

The cable network in the city includes 117 miles of 
lighting feeders and distributors, 32 miles of traction feeders, 
24 miles of E.H.T. cables, and 30 miles of telephone and pilot 
wire. 


OPENING OF THE SUMMER LANE STATION, Ост. 10TH, 1906. 


The new station was formally inaugurated by the Lord 
Mayor of Birmingham, Councillor A. J. Reynolds, J.P., in 
the presence of a large and thoroughly representative attend- 
ance of the public and official life of the city. . 

After inspecting the station and its equipment, the com- 
pany was entertained to tea by Councillor Ellaway ; subse- 
quently the Lord Mayor declared the building open. The 
electric supply department was, he said, one of the four 
important commercial undertakings of the Corporation, and 
he believed it would prove a valuable asset to the city. 

Councillor Ellaway, chairman of the Electric Supply 
Committee, who thanked the Lord Mayor for performing 


` the opening ceremony, observed that the Electric Supply 


Committee were now only able to give the visitors an in- 
adequate idea of what the station would ultimately comprise. 
Ite equipment, although by the end of this year it would exceed 
22,000 H.P., was not one-half of what they hoped would be 
needed in a few years’ time. The responsibility for 
the whole of the work had been borne by their engineer, Mr. 
Chattock, who had planned and carried it out in all its details. 
In regard to the development of the department, if anyone 
thought that its progress might have been more rapid had 
they built the station six years ago, when they bought the 
site, the answer was a simple one, they had deliberately held 
back until such time as they saw the prospect of a tramway 
load. As it was, they had made the most of their resources 
elsewhere, they were assured of one large customer in 
the tramways, which would probably require at once seven to 
eight million units per annum, a figure which would be 
largely increased as new lines were opened up, and the 1911 
leases fell in. Опе customer was, however, even more 
necessary than the tramways, i. e., the manufacturer who took 
current for power or lighting purposes in the daytime. 
With a view to the development of a heavy day load, the 
department had recently introduced the system of motor 
hiring. 

Adaiah Clayton, who formally opened, when Mayor of 
Birmingham, the Dale End electric station, referred to that 
station as a very small affair, and he supposed on such an 
occasion as the present they would regard him as a relic of 
the past. | 

The Lord Mayor briefly responded, and the proceedings 
terminated. 
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THE ENGINEERING AND MACHINERY 
| EXHIBITION AT OLYMPIA. 


(Concluded from page 585.) 


Hyatt Roller Bearing Co. 


The essential feature of the Hyatt roller bearing is the flexible 
type of roller adopted; this it is claimed offers a cheaper and 
more efficient construction than in the case of solid roller 
bearings, where tho rollers, linings and sleeves must be hardened 
and ground up with the greatest care in order to ensure satis- 
factory operation. 

. The Hyatt type of roller consists of essentially a spring and is 

made by winding a steel strip of special composition into a roller, and 
varying the dimensions of the strip, depending 
upon the conditions of speed and load under 
which the roller is to operate. It will be 
readily seen that such a roller has the element 
of flexibility. 

This flexibility permits absolutely uniform 
distribution of load along the entire length of 
the roller, or, in other words, we have a full 
line of contact as compared with a series of 
points in the case of a ball or greater number 
of points in the case of a solid roller. It has 
been found in practice to be feasible to elim- 
inate hardened and ground surfaces, and except 
in cases of iron surfaces, no sleeves or linings 
are required, and even in such instances steel 
sleeves of a very simple character and at а 
very low cost can be provided. 

It will also be noted from the construction of this roller that it 
acts essentially as an oil reservoir and its spiral formation acts as 
An oil carrier promoting efficient lubrication. 

The bearing has been adapted to various classes of work, a 
ürawing which we have before us showing a bearing for the 5-in. 
journal of a 20-ton coal wagon for the N.E. Railway Co. Our 
illustration shows its adaptation to a bearing of the awivel 
type. | 


Geo. Richards & Co., Ltd. 


On this stand is a short length of line shafting running in two 
swivel adjustable bearings, which are worthy of notice on account 
of the ingenious method of forced lubrication adopted. The nature 
of the device is easily gathered from the accompanying figure, 
which also brings into prominence its simplicity. The cast-iron 
bearing 4 supports the shaft B. This carries at one end of the 
journal an eccentric c, which bears on a plunger к. This plunger has 
holes drilled at в for the inlet of oil from the end-chamber. The 
eccentric and plunger are kept in contact by a spring н, but if 
positive action is desired, a spring trap can be attached to the 
plunger and sprung round the eccentric. At the top of the stroke 


dust and dirt. Half-way between the outlet of the oil, and the 
inlet to the shaft in one of the bearings on view, & pressure 
gauge is fixed which shows a pressure of 15 Ib., which pressure is 
required to lift the shaft to ensure its running on a film of 
oil. 

The advantages claimed by the licensors of the system are 
enormous. There can be no doubt of the value of forced lubri- 
cation for minimising friction and preventing wear. 

With forced lubrication, brass and white metal bushes are dis- 
pensed with, and the licensorsalso claim that with the adoption of 
the leather washers M, the oil can be used over and over again 
for twelve months without any loss, and however bad the con- 
ditions are under which the bearings are working, no dirt or grit 
can get to the oil. | 

Messrs. Richards & Co, Ltd., of Broadheath, apply this system 
to the bearings of line-shafting, air compressors, and machine 
tools, and to work under licence. 


| 


Тнк Нүлтт ROLLER BEARING. 


John Davis & Son, Ltd. 


Messrs. Davis's exhibit should claim the attention of all large 
employers of labour, if only by reason of the various mechanical 
calculators on view. Of these the Smith-Davis piece-work balance 
calculator is probably the best known; it enables the proportion 
of the total balance money due individually to any number of men 
sharing profits on the same contract, to be quickly found, the 
divisions being proportional to each man’s fixed daily or weekly 
money rate. 

The ' Gauss" calculator, however, is the latest device of this 
class, а machine shown by the firm being designed for the compa- 
tation of all calculations whose products do not exceed ten figures. 
Addition, subtraction, multiplication, and division all come within 
the scope of this compact little circular machine. 

A variety of mathematical drawing instruments and office 
requisites, for which the firm is well known, also find a place on 


the stand. 
J. Halden & Co. 


This firm make a display of their continuous photo-copying 
machines, which, in their varying types, have been widely adopted 
for drawing office work, &c., and recently described in our pages. 


FORCED LUBRICATION Co.’s PATENT BEARING, SHOWN BY Messrs. G. RrcHARDS & Co. 


the plunger allows oil to pass into its interior by way of the holes 
G ; the movement of the plunger cuts off the oil supply, and the con- 
tained lubricant is forced past the non-return valve 1 and through 
the outlet у, to the shaft. It is obvious that the quantity of oil 
delivered can be regulated according to the height of the holes in 
the plunger, and it will also be seen that the oil can be sent direct 
to the part of the bearing under the greatest pressure. Sufficient 
oil is poured through the oil feed x to last several months, and it 
returns by way of the end chambers, to be pumped up over and over 
again. 

To keep the oil from running along the shaft, two grooves м are 
turned in the ends of the bearing, вау 4 in. wide and } in. deep. In 
these grooves are placed leather washers for which an old belt 
may be conveniently cut up and fitted in place. These washers 
not only retain the oilin the bearing, but absolutely keep ont all 


Electrically-operated Bulkhead  Doors.—We are 
informed that a contract was signed on 5th inst. by the London 
representatives of the Spanish Royal Naval Commission here and 
the “ Long-Arm " System Co., for the installation of 19 electrically- 
operated bulkhead doors for the Spanish cruiser Reina Regente, now 
building at the Port of Ferrol. The Spanish naval authoritics, 
actively supported by King Alfonso, are proceeding vigorously with 
the rebuilding of Spain’s Navy, and the utmost efforts are been 
made to ensure that the new ships shall be up-to-date in every 
way. The system of electrical power doors adopted by the Spanish 
Navy is the same as that in use on nearly all the new vessels of 
the United States Navy. It enables closure of the main bulkhesd 
beide to be effected from an electrical central station located on thé 

e. 
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BUSINESS NOTES. 


Indian Trade in 1905-6.—The Review of the Trade 
of India during the year ended March 31st, 1906, recently published 
by the Indian Government, states that the continuous growth in 
the importation of machinery is one of the most healthy features 
of Indian trade, and had been remarkable in the year 1905-6. In 
the three years, before the cycle of bad seasons arrested the 
economic growth of the country, the figures were as follows :— 
1894-5, 24424 lakhs; 1895-6, 32374 lakhs; 1896-7, 3509 lakhs. 
This last figure remained the record until 1904-5, when 40277 lakhs 
was attained. In 1905-6 this has been exceeded by no less than 
22:2 per cent., which brings the total value to 491°97 lakhs, the 
net increase being 8924 lakhs. The year has been exceptional, 
more especially in respect of the great activity in the textile in- 
dustries ; although the installation of new cotton and jute plant 
is proceeding actively, it is doubtful whether the same rate of pro- 
gress can be maintained in the current year. Bengal imported 
machinery to the value of 236 lakhs, which is 20 per cent. above 
the for 1904-5. Almost the whole of this increase of 40°27 
lakhs is accounted for by the increase from 94°25 lakhs to nearly 
125 lakhs in jute machinery, while in Bombay the increase is due 
to additions to plant in cotton mills. In Bombay the increase has 
exceeded that in Bengal, and amounts to 54°5 lakhs, or 449 per 
cent. The extent to which the extraordinary activity of the ycar 
was confined to the two main textile industries is emphasised by 
the fact that in the provinces other than Bengal and Bombay the 
value of machinery imported actually decreased 6˙4 per cent. The 
totals of the various classes of machinery imported into all India 
were as follows :— 


Steam engines and parts Rs. 1.02.82.000 
Textile... 3s es 2.46.32.000 
Electrical 23.06.000 
Mining ... TT ds em 5.91.000 
Other descriptions ... з 1.13.86.000 


Rupee = 18. 4d., or Rs, 15 = £1. 


Belgian Enterprise at Beyrout. — Тһе Société 
Anonyme Ottomane des Tramways et de l'Electricité de Beyrouth 
is the title of a Belgo-Turkish enterprise which has been established 
at Constantinople with an authorised ordinary share capital of 


£240,000, of which £144,000 has already been paid up, and 3,800 


founder shares have also been created. Apart from Turkish 
interests the Belgian financial circles are represented on the 
administrative council by M. Victor Limauge, president of the 
France-Belgian Tramway and Electricity Trust, of Brussels; M. A. 
Laloux, president of the Liége Bank; M. C. Thonet, general director 
of the Société l'Enterprise Générale de Travaux, of Liége; M. E. 
Denis, tramway administrator ; and M. I. Fernandez, of the Banque 
de Salonique, of Constentinople. The company has been constituted 
to take over the concession granted by the Turkish Government to 
his Excellency Sélim Raad Effendi, who is a member of the 
council of administration, for the construction and working of 
electric tramways and steam or water power generating station at 
Beyrout, which ranks as the first port and the most important com- 
mercial place in Syria, and the supply of light and power in the 
city. The obligatory network of tramways, which will be equipped 
on the overhead trolley system, comprises a length of 7:4 miles, and 
in order to carry out this work and to acquire the concession the 
sum of £144,000 has already been subscribed by the Belgian 
interests already mentioned and his Excellency Nedjib Pacha 
Melhamé, who has assumed the position of president of the com- 
pany. The concession, which also carries with it the right to 
establish other tramways, is for a period of 99 years, and it confers 
upon the company preferential rights in regard to the granting of 
concessions for transport purposes by means of automobiles and for 
the institution of a telephone service. After defraying working 
expenses, paying interest on and redeeming obligations (there are 
no bonds at present), and distributing 6 per cent. dividend to the 
shareholders, 12 per cent. of the balanceis to be paid to the Tarkish 
Government in favour of the Hedjaz railway. 


American Exports of Electrical Machinery.—A 
recent publication of the Department of Commerce and Labour of 


the United States contains an interesting monograph under the 


heading “ Machinery, Increase in Exports, Persistent Rivalry for 
Markets of the World, United States makes the best, Great Britain 
sells the most, Iustructive comparisons.” Under the sub-heading 
“ Electrical and Mining Machinery will be found these remarks: 
“Our exports of electrical machinery in 1904 were threefold those 
from the United Kingdom —$7,409,200, and $2,545,200 respectively. 


Our largest exports were to Canada ($2,023,900), Japan ($1,239,900), . 


and Mexico ($1,037,300). This not only shows the advanced 
position of the development of these three countries, but it shows 
that the trend of all countries eager to develop their indus- 
trial resources is toward the employment of electrical 
machinery. Unless some power superior to electrical energy 
should supervene, electric machinery and electric appliances 
of all kinds will dominate the industrial future. It, there- 
fore, only remains for American electricians to cater for 
the world’s requirements to hold the lead they have already won in 
this great branch of the machine industry. When the amount of 
electric machinery in use in the United States is taken into con- 
sideration, if such were possible of conception, that we should have 
an thereof valued at $7,409,200 in 1904, is really wonderful, 
and that the United Kingdom should be our third largest consumer 
thereof, shows that our greatest markets are in the most advanced 


countries, these only b3ing capable of handling this new power and 
reducing it to the industrial uses.” 

This may certainly be a very glowing statement of the case, but 
there is a great underlying truth. If British manufacturers have 
mastered the art of producing electrical machinery, they have 
certainly failed to a great extent in mastering the art of putting 
their products on to the world’s markets as successfully as the 
Americans. Recent articles in the ErEgcTRICAL REVIEW on the 
subject of the Neutral Markets of the World” have all gone to 
show how speedily American manufacturers have grasped the fnot 
that there is a tremendous future before the electrical industry in 
these markets, which may be said to be only in their infancy as 
industrial countries. In the case of the several South and Central 
American States the success of the United States may have been 
due to proximity of position; but the fact that German manu- 
facturers have succeeded in gaining a great trade in these States is 
proof that this proximity of position is not the only factor in 
securing the trade. Both Germans and Americans have discovered 
the truth of the statement that trade follows investment of capital, 
and there can be little doubt but that it has been this investment 
of capital in the new undertakings of the neutral markets which 
has led to the great trade held by these two countries. In those 
countries, particularly where coal is scarce and water-power 
plentiful, the advance of industry, both manufacturing and mining, 
is solely dependent on electric energy. The tariffs of the sevcral 
neutral markets are being constantly raised with a view to the 


artificial expansion of the home industries. In many cases these 


two conditions, viz., shortage of coal supply and increasing tariffs, 
prevail in the same country, add to this that water power is 
abundant, and it is apparent that this expansion of industry on 
which the Governments seem to be intent, must bring with it, as 
well as be dependent on, a large importation of electrical machinery 
and appliances. Apart from this, new towns are being opened up, 
old towns are being improved, electric tramways, railways, 
lighting, as well as telephonic and telegraphic communications are 
being installed everywhere, and yet in this one trade which has 
probably a more promising future than any other trade cxtant, 
British capitalists and manufacturers are allowing Americans and 
Germans to gain this great foothold, which once gained they will 
not relinquish without a struggle. 

The following statement "token from the official trade statistics 
of the United Kingdom and the United States, shows the relative 
positions of these two countries as regards their exports of elec- 
trical machinery ; the details given for the United States refer to 
the year ended June 30th, 1905, and those for the United Kingdom 


to the year 1905:— 
United States. United Kingdom. 


Total exports... is ... £1,518,944 £644,480 
Exports to United Kingdom 226,867 — 
5 » Canada i 354,897 2,489 
" „ Japan 289,974 73,025 
» » Mexico 192,722 7,217 
" » south Africa i 23,926 112,728 


Annual Dinner.—The second annual dinner of the 
British Empire Motor Trades Alliance, Ltd., will be held at the 
Hotel Russell, Russell Square, London, W.C., on Monday, December 
3rd next. 


Bankruptcy Proceedings.—Cuas. CHADWELL.—Àt 
the Blackburn County Court, on 3rd inst., Charles Chadwell, civil 
engineer, of Richmond Terrace, Blackburn, underwent his public 
examination. He attributed his failure to losses in business, his 
statement of affairs showing gross liabilities, £27,524 (of which 
£25,207 was expected to rank for dividend), and assets estimated at 
£2,712. In reply to the Official Receiver (Mr. Plant), the debtor 
said he began business about 1889 without capital. Of his many 
large contracts since that time some had paid; others had been 
unprofitable. He was contractor for the Blackpool, St. Anne’s and 
Lytham tramway, the amount of that contract being (for the whole 
of the work) £104,000. Не was perfectly solvent at the time he 
undertook it. The Official Receiver asked if some of the unsecured 
liabilities were not in respect of that contract? The debtor: 
Certainly ; I received £74,000 in cash, and the balance in shares. 
There was a verbal agreement that I should afterwards receive cash 
for those shares, from the underwriter, but I did not get it. I did 
not take the precaution of seeing what the capital of the 
company was, and when I had completed the line, the company 
at once reduced its capital, and my shares were worthless. The 
loss on those shares represents practically a money loss. Replying 
to further questions, the debtor said the present liabilities in respect 
of that contract were about £25,000. He paid over the £74,000 
received in cash to the sub-contractor. The Official Receiver: And 
he made a profit of £13,000. You had no consideration at all for 
these shares? The debtor: None; they were handed over to the 
trustee under the deed of assignment. "Three blocks of shares were 
given to people who had signed the deed of assignment, and 
several of the larger creditors of the tramway were handed some 
of the sbares as security for their debts. Speaking from memory, 
the trustee had £16,000 worth; the rest were divided amongst 
creditors. I received about £10,000 credit for that £16,000. The 
Official Receiver: Then if you add that £10,000 to the £25,000 
owing, there will be £35,000 owing upon tne contract at the date 
of assignment? The debtor: No; because the shares were given 
as security for debt. They did not take it off the account; they 
merely held it as security. Replying to further questions, the 
debtor said that two years ago he assigned all his assets to Mr. 
Blakemoor, of London, and the value, if eversthing had been 
carried on as it should have been, would, he believed, give a surplus 
of £30,000. The Registrar remarked that the" unsecured liabilities, 
at the same date, were returned at over £30,000.) "The debtor said 
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he had shares in three or four tramways, in respect of which 
provisional orders had been obtained, and if he had been able at 
the time of the assignment to negotiate these he would have been 
able to pay 20s. in the pound. It was pointed out that the trustee 
oh the assignment declared no dividend, but the debtor adhered 
to his opinion that had the assets been properly negotiated he 
would have been able to pay his creditors in full. He did not 
blame the trustee, but suggested that some creditors had not done 
their duty. Ав to his means of livelihood since the assignment 
the debtor said he had been doing professional work. He had had 
no profits, but had borrowed money. The Official Receiver: Since 
the deed of assignment you havecontracted further debts—some- 
thing like £1,000? The debtor: Yes; but I have been working 
on one of these contracts, and have received moncys for my work. 
The examination was adjourned. 

С. Н. HEaLEy.— The public examination of Mr. Charles Hubert 
Hegley, electrical engincer, formerly of Gun Lane, Strood, but now 
of 33, Weston Road, Strood, Rochester, took place on Monday, 
Rth inst., before Mr. Registrar Smith at the Rochester Bankruptcy 
Court. The gross liabilities are £267, all of which is unsecured. 
He has carried on business since 1894 as an electrical engineer and 
millwright, until last February, when he sold his business to Mr. 
H. F. A. Greenland, of Rochester, for £125, and he is now employed 
by him as manager. He has given a bill of sale on his household 
effects to his brother, Mr. Hegley, of Chatham, from whom he has 
borrowed money from time to time. "The debtor has been sued for 
some considerable time past (since 1905) in the County Courts, and 
has been insolvent for some time, but he thought when he sold his 
business he would be able to satisfy his creditors. There was no 
opposition, and debtor was allowed to pass. 

R. O. Toompson.—At Brighton Bankruptcy Court on October 4th, 
Robert Owen. Thompson, electrical engineer, 304, Dorset Gardens, 
Brighton, was examined on accounts showing liabilities amounting 
to £510 17s., and assets £74. Debtor stated that he took over the 
business from his father, who was 80 years of age, without any pay- 
ment, and from that time his father worked for him. He only took 
308. per week out of the business for himself, and gave his father 
258. or 30s. per week. Business had been very bad during the past 
year. The examination was closed. 

ALBERT DICKINSON, electrical enginecr, Wortley, Leeds. October 
26th is the last date for sending in proofs for intended dividend in 
this case to Mr. J. Bowling, the trustee, 22, Park Row, Leeds. 


Germany.—The Deutsche Edison-Lalande Elementbau- 
fabrik “ Delef” Gesellschaft is the name of a company which has 
just been formed in Berlin with a capital of £4,000 to manufacture 
Edison-Lalande batteries in accordance with the Wiechmann 
patents. 


Milan Exhibition Awards.—The SIMPLEX Coxpvrrs, 
Ітр., of Birmingham, have been awarded two gold medals аё the 
above exhibition, one for the marine section, and one for the land 


section; also two silver collaborateur medals, and one bronze 
medal. 


Goods and Parcels Tariffs,.—Mrssns. NEALE AND 
WILKINSON, LTD., of 32, St. Mary Axe, B.C., have issued a 
pamphlet giving full particulars of their new A.B.C. tariff of rates 
for the conveyance of goods and parcels to all parts of the world. 
The information is set out in a convenient form for easy reference 
and is revised right up to date. Anyone in the electrical trade 
needing matter of this kind at hand in the conduct of their 
businesses— and who does not? some all the time, and the rest at 
some time or other—should write for a copy of this publication. 


Condensing Plants.— Tun MrnnLEkES Watson Co., 
Ltp., of Glasgow, have just received the following important orders 
for condensing plant:— 


Central London Railway Co.— One barometric jet condensing plant, duty 

Guest, Keen and Nettlefolds, Ltd.—One surface condensing plant, duty 
50,000 lb. 

Liverpool Corporation (per The British Thomson-Houston Co.).—-Three sub- 
base surface condensing plants, duty each 35,200 lb. 

Adelaide Electricity Supply Co.—One dry air pump, duty 15,000 Ib. 

G. Harland, Bowden & Co.—One surface condensing plant, duty 20,000 Ib. 

Bournemouth & Poole Electric Supply Co., Ltd.—Two Mirrlees-Edwards 
electrically driven air pumps. 


Н.В. Lifeguards.—Messrs. Hupnson & BOWRING, 
Lrp., have received the following orders for their patent life- 
guard :— 

84 sets for the London County Council subway cars. 
10 sets for the Carthagene cars, 
20 sets for the Bombay cars. 
Further orders for Wolverhampton, Jarrow, Bury and Rangoon. 
This form of lifeguard has algo been fitted on royalty to the Salford 
and Johannesburg cars. 


Rolling Stock in Italy.— The Italian Southern Rail- 
way Co., which is ceasing the operative part of railway business 
owing to the transfer of the lines to the State, proposes to embark 
upon the construction of railway material, and especially that 
intended for electric railways. With this object in view, negotia- 
tions have been entered upon with the locomotive and wagon 
building company of Ernesto Breda, of Sesto S. Giovanni, near 
Milan. The scheme is to be carried into effect by the latter 
increasing its share capital from £320,000 to £800,000, and both 
the railway company and the Itslian Commercial Bank will 
participate in the fresh issue. In addition to enlarging the work- 
suops at Sesto S. Giovanni, and undertaking the construction of 
electric locomotives and motor-cars, the company intend to 
establish a branch at Naples in order to be able to enjoy the 


N 


advantages which the Government grants to new industries intro- 
duced at that port. Apart from this scheme there is a second 
project of a similar character which centres around the firm of 
Gadda & Co., which is said to be the largest producer of electrical 
machinery in Italy, and which is also to engage in the output of 
electric railway rolling stock. This particular project has been 
coupled with the name of the Allgemeine Elektricitäts Gesell. 
schaft, of Berlin, but the latter contradicts the statement that it is 
in negotiation with the object of taking over an Italian concern, or 
founding a subsidiary undertaking in that country. Ав а matter of 
fact, the Berlin A.E.G. is not in a position to establish such a con- 
cern as it already bas one in the form of the A.E.G. Thomson- 
Houston Società Elettricita Italina. This company originated, on 
the conclusion of the relations with the Thomson-Houston Co. a 
long time ago, from the amalgamation of the Italian branches of 
both companies. . 


Book Notices.— Bulletin of the Bureau of Standards,” 
Vol. 2, No. 2, August, 1906. Washington, U.S.A.: Department of 


Commerce and Labour. 

The Indicator Handbook. By C. N. Pickworth, Wh. Sch. Man- 
chester: Emmott & Co. Price 3s. net.—This is the third edition of 
the author's work on the indicator diagram, now forming Part П of 
the Handbook, and is really too well known and appreciated to 
need commendation. The present issue has been revised, and a 
table of the properties of saturated steam has been added. Steam, 
gas and oil engines, air compressors, pumps, &c., are dealt with in 
minute detail, and there are few, if any, peculiarities in diagrams 
which cannot be explained with the aid of this excellent guide. 

English Weights with their Equivalents in Kilogrammes. By 
F. W. A. Logan. London: Е. ара F. N. Spon. 1906. Price 15. 
net.—'This convenient little table-book covers weights from 1 lb. to 
1 ton, rising by single pounds, and from 1 ton to 100 tons by single 
tons; it has been compiled for the use of merchants and shipping 
agents, to meet the requirements of foreign Customs authorities. 
The arrangement is convenient, each page containing 28 lb. 
(1 quarter), and the weights being given both in Ib. and in cwt., qr. 
and lb., up to 1 ton. The values for kilogrammes are stated to four 
decimal places, giving in the higher values no fewer than miw, 
and even (en significant figures! This seems rather absurd, for 
commercial requirements would be satisfied with less than half as 
many, and an all-round rule of four significant figures would have 
been more rational, scientific and convenient. 

" Repetitorien der Elektrotechnik." Edited by A. Konigswerther. 
Vol. VIII. i 

“ Elektrische Beleuchtung.” 
Dr. Max Jünecke. М. 5.60. 

“ Manual of Wireless Telegraphy.” By A. Frederick Collins. 
New York: J. Wiley & Sons. London: Chapman & Hall. бв. 6d. 
net. 

“ American Trade Index for 1906." English edition. Descrip- 
tive and classified membership Directory of the National Associ- 
ation of Manufacturers of the United States of America, arranged 
for the convenience of buyers. Eighth annual edition. New York 
City: The National Association of Manufacturers. е 

“Year Book of the Michigan College of Mines for 1905-1906.” 
Houghton, Michigan: The College. 

“The Physical Review,” Vol. XXIII, No. 3, September, 1906. 
Lancaster, Ра., and London: MacMillan & Co. 
“Continuous Current Dynamo Design.” 

London: Whittaker & Co. 7s. 6d. net. 

„Proceedings of the Incorporated Municipal Electrical Associ- 
ation, 1906." 5s. This volume contains copies of the presidential 
address and all the papers read at the convention held in London 
in June last, together with reports of the discussions thereon. A 
number of pages are devoted to reprints of the various Board of 
Trade regulations relating to clectric lighting and tramway work. 
A full list of members and associates is printed, aleo a complete 
record of the titles and authors of all papers read before the 
association since its initiation. 


Patent Turbine Pumps.— Messrs. MATHER & PLATT, 
Lrp., have very recently booked orders for a considerable number 
of their well-known turbine pumps, including two electrically- 
driven pumps for Rangoon, one for Messrs. Charles Jenners & Co., 
of Edinburgh, two for India, one for Honolulu, and two for South 
Wales Collieries, a large electrically-driven pumping plant for the 
Dearne Valley Colliery Co., Yorkshire, and four large electrically- 
driven pumps for the United National Collieries, Ltd., of South 
Wales. Besides the above, all of which are coupled to electric 
motors, they have also received an order from the South Stafford- 
shire Main Drainage Commission for a patent turbine pump to 
deliver 2,000,000 gallons of water per 24 hours against .a total 
head of 55 ft. This pump is to be driven by a gas engine 
supplied with gas from the South Staffordshire Mond Gas Co., st 
Tipton, and is the first pump of this type installed by the Com- 
mission. 


A German Manufacturing Development.—A fresh 
development in manufacturing has been undertaken by the 
Bergmann Electricity Works Co., of Berlin, which is about to make 
a fresh issue of shares from £200,000 to £700,000. In explanation 
of this large increase, it is stated that the company's turnover has 
largely advanced in recent years. It amounted to £500,000 in 
1904, and £650,000 in 1905, and the present year is expected to 
represent £800,000. The company has gradually embarked upon 
the production of a varicty of new manufactures, including the 
construction of cranes, machinery and plant for mines and iron 
works, and electricity meters, and more recently the output of steam 
turbines on the Rateau system has been commenced. The steam 
turbine department was started in July, and the business beirg done 
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is brisk. As, however, the enlarged works are still inadequate for 
the purpose, sites adjoining the buildings have been acquired for 
further extensions, and the additional capital is needed to provide 
for these various developments. 


Dissolutions and Liquidations.— STANDARD Gas 
ExdIN Co., Lrp.— This company is winding up voluntarily, with 
Mr. H. Southwarth, 9, Chapel Street, Preston, as liquidator. 

KETTLE River Power Co., Ltp.—This company is winding 
up voluntarily, with Mr. A. G. Bartholomew, Salisbury House, E. C., 
as liquidator. Creditors must send particulars of their debts, &c., 
to him by November 15th. 

PoLuaK-VinaG TELEGRAPH SYNDICATE, Ltp.—A meeting is to be 
held at 120, Bishopsgate Street Within, E.C., on November 7th, to 
hear an account of the winding up from the liquidator, Mr. W. S. 
Ogle. 

Messes. HART & JoNES (А. E. Hart & A. T. Jones, oil, colour 
and bardware merchants, sanitary and electrical engineers, Watford) 
have dissolved partnership. Debts will be attended to by 
Mr. A. E. Hart, who will continue the business. 

RaYMOND-PHILLIPS ELECTRIC RaILWAY AND Tramway EqQuip- 
MENT Co., Lrp.—It has been resolved to wind up this company 
voluntarily, with Mr. Philip Mordant, of 10, Fenchurch Street, E.C., 
as liquidator. 

Hype RuBBER Works, Lrp.—A meeting of the company is to be 
held at 3, Winckley Square, Preston, to hear an account of the 
winding up from the liquidator, Mr. James Todd. 

Prism GLOBE Co., Ltp.—A meeting is to be held at 36, Spring 
Gardens, Manchester, on November 16th, to hear an account of the 
winding up from the liquidator. 

MILLER SIGNALLING SynpicaTE  (FonkiGN PATENTS), LTD., 
AND THE BRITISH MILLER SYNDICATE, Ltp.—Meetings are to be 
held on November 19th at 110, Cannon Strect, E.C., to hear 
accounts of the winding up from the liquidator, Mr. E. Harper 
Stringer. 


Trade Announcements.—The Uxrox CABLE Co., LTD., 
have removed their registered office and warehouse to their new 
factory premises at 27, Eagle Wharf Road, N.; their telephone 
number ів 975 North. 

Messrs. Е. P. ArLLAM & Co., of Red Lion Street, E.C., wish the 
trade to take note that their registered telegraphic address is now 
“t Smoothbore, London.“ à 

Messrs. PooLR, LaupER & Co., have, from yesterday's date, 
removed their offices and warehouse to 46, Upper Thames Street, 
London, E.C., where all future communications should be addressed. 
Their only telephone number is 3,467 London Wall. 


Catalogues and Lists.—The Jos PH DIXON CRUCIBLE 
Co., 26, Victoria Street, London, S.W.—New publication entitled 
Through Frisco's Furnace,” showing how the maximum strength 
of steelwork of high buiidings in San Francisco was preserved 
during the lamentable fire and dieaster of six months ago by means 
of Dixon’s silica-graphite paint, which enabled severe strains to be 
successfully resisted. The brochure (24 pp., 94 in. х 74 in.) con- 
tains some interesting half-tone views of buildings as they 
appeared after the fire. Anyone interested can obtain a copy of 
the publication upon application. 

Mrssas. Mavor & Сосівом, LTD., Glasgow.— The October date- 
card gives a detailed record of one year’s working of a ''Pick- 
Quick " electric coal-cutter. 


The MrgRLEES Watson Co., LTD., Glasgow.—8-page catalogue 


with art cover describing the ‘‘ Mirrlees-Diesel” oil engine. 
Some neat half-tone illustrations appear of 35 and 80 в.н.р. slow- 
speed engines, and a four-cylinder 160-в.н.р. engine (completely 
enclosed type as supplied to the British Admiralty) to run at 
430 revolutions. 

We have received a,six-page circular, giving illustrated inform- 
ation concerning A. W. FABER's improved calculating rules. 

Mrssrs. Davis & Timmins, Lro., King Cross, N.—Postcard 
indicating prices of finished hexagon nuts. 

Messrs. SMPLEX Conpuits, Lrp., Birmingham. — Leaflet 
describing their new form of iron-clad switchboard for lighting 
and power circuits. It is intended for colliery work and 
for other situations where circuits are exposed to damage 
by moisture or mechanical injury. The board is built up of a 
series of units, and the whole is mounted on a framework 
of Simplex screwed solid-drawn conduits. Each unit consists of a 
separate combined iron-clad switch and fuse, and any number can 
be arranged for, double or triple-pole, and for single or polyphase 
currents. The bus-bars are enclosed in an iron casing and are out 
‘of harm's way, the branch circuits between the bus-bars and 
switches being enclosed in conduit. The advantages claimed 
are :—The board is perfectly flame-tight ; live parts are out of 
reach, being totally enclosed; a blown fuse cannot be replaced 
unless that particular circuit is dead ; fuses can be replaced on any 
circuit without interfering with others; every circuit is separately 
controlled at the distributing centre; and no switch is necessary at 
the point where the power is utilised. 


LIGHTING and POWER NOTES. 


Aston.—The В. of T. has approved of the agreement 
with the Erdington U.D.C. for a supply of energy by the 
Aston T.C. 


* 


Annfield Plain.—A Yorkshire: correspondent informs 
us that the U.D.C. has recently instructed Messrs. D. Balfoar 
and Son and Mr. J.-F. C. Snell to report on a scheme of elec- 
tric lighting for the town, either in connection with a refuse 
destructor or by obtaining energy in bulk from the local power 
company, which is authorised to supply electricity in the district. 


Brighouse.—The T.C. has adopted the following new 
scale of charges for energy, in lieu of the old charge of 6d. per 
unit for lighting: 5d. per unit on a minimum consumption of 
80 units per annum. For power the price has been fixed at 4d. per 
unit up to 150 units per quarter, and 3d. опа minimum consumption 
of 160 units. 


Brighton.—The Pavilion Committee of the T.C. has 
decided to purchase all the electric lamps required for the Pavilion 
from the Corporation Electricity Department, which, the borough 
surveyor reports, “ сар supply at lower prices than are now paid to 
local tradesmen.” 

At a recent meeting of the Т.С. a letter was read from Coun- 
cillors Sone and Tozer asking to be furnished with the facts 
respecting a breakdown at the Southwick power station, and 
inquiring, if such an accident had occurred, who would bear the loss. 
The Committee resolved:—‘‘That Councillors Sone and Tozer be 
informed that the engineer reported to the Committce, on August 
27th last, that on the 21st of that month the armature windings of 
No. 3 alternator at the Southwick works burnt out when the 
machine was being run up, and that, às the armature was still in 
the hands of the contractors, the cost of repairing the same would 
have to be defrayed by them, and that on September 23rd onc of 
the turbines had some of its blades stripped, which are being 
replaced by the contractors at their own cost." 


Canada.—Fort WILLIAM (Oxt.).—As soon as the 
Kakabeka Falls power plant is completed, electricity will be used 
for motive power in the extensive yards of the Canadiau Pacific 
Railway, and electric locomotives will be utilised. | 

WELLAND (Oxr.).—There are at present several electrical companies 
in the field at Welland all desirous of supplying electrical energy to 
several large industrial concerns which have recently commenced 
business. sat 

Rosstanp (B.C.).—The use of electricity in the mines of British 
Columbia is everywhere increasing. The West Kootenay Power 
and Light Co., which supplies electricity to many of the mines in 
the neighbourhood of Rossland, has decided to add six Westing- 
house step-up transformers of 1,875 Kw.,and 15 step-down trans- 
formers of 1,250 Kw. to its existing equipment. 


Continental Notes.—ITaLy.—The provincial authorities 
of Parma have granted a concession for a water power plant to be 
erected on the River Cento for the generation of electrical energy 
for lighting and power purposes. 

Grrmany.—The municipal authorities of Bernburg are about to 
invite tenders for the' establishment of an electricity works in the 
town, at an estimated cost of £45,000. | 

BELGIUM.—A large electric generating plant is approaching com- 
pletion at the collieries of La Société des Houill res d Anderlues, 
in the Charleroi district of Belgium. 


Colchester. By 11 votes to 10 the T.C. on October 3rd 
decided not to amalgamate the electricity supply and tramways 
departments. 


Ferryhill.—The T. C. has accepted the offer of Messrs. 
Bolckow, Vaughan & Co., for public lighting by electricity, with 48 
32-c.P. lamps at £201 5s., and 30s. per lamp per annum. 


Gillingham (Kent).—The T.C. has decided to continue 
to supply energy in bulk to the Kent Electric Power Co. at 2,d. 
per unit, on condition that the company undertakes to give a bulk 
supply to the T.C. at any time if necessary. For stand-by plant 
for the company the Council has decided to charge £3 per day, in 
addition to the cost of energy supplied. 


Glasgow.—The T.C. purposes applying to Parliament for 
power to supply electrical energy to any property or works 
belonging to or occupied by it which are situated outside the 
boundaries of the city, and to charge for such supply any sum it 
may fix. 


Grangemouth.—The new docks constructed by the 
Caledonian Railway Co., which were formally opened on Monday ' 
by Lady Wolfe Barry, are lit entirely by electricity. 


London.—Isuinatox.—The district auditor, in his 
report on the E.L. accounts for the year ending March 31st, 1906, 
refers to the energy supplied for public lighting as follows :-— 
“The facts mentioned in my report on the previous year's accounts 
remained prgtically unaltered during the year 1905-6, the charge 
for the energy being 3°47d. per unit, apart from the provision or 
maintenance of the lamps. I observe tbat the Council have 
resolved not to exceed the aggregate charge made in the year 
1904-5— viz., £15,734 58. 5d., and that it is estimated that the 
increase of electric lighting of the streets will in the year 1907-8 
have reduced the charge per unit to 2:24d." 

The Lighting Committee brought before the B.C. last week a 


‘report and recommendation in brief, as follows :—'' On March 2nd 


last the Council approved certain proposals for the extension of 
street arc lighting. An essential part of which scheme was that, not- 
withstanding it was proposed to erect and supply with electricity 
245 additional arc lamps, the annual cost of lighting the streets by 
eleotricity should not be increased, but should remain a fixed 
charge of £15,734 5s. 5d., that being the amount which was paid for 


at 
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such lighting in the financial year which ended March 31st, 1906. 
It was, however, fully understood that the result would be to 
reduce the charge per unit for clectricity supplicd for street 
lighting purposes from 34d. to 2}d. per unit. On July 20th the 
Council resolved that all consumers of 50,000 units and upwards 
per annum should be charged at the rate of 3d. per unit. In 
making this recommendation it was the Committee's intention that 
this price should be applicable to private consumers only, but 
doubts baving arisen as to whet! er this charge of 3d. per unit was 
intended to apply also to the public arc lighting, it asked the 
Council to pass a definite resolution on the subject. If the price 
for electricity supplied for street lighting is to be 3d. per unit, the 
effect will be to bring the total cost below the sum of £15,734 5s. 5d. 
upon the present consumption, and when the extensions are com- 
pleted to increase it to £21,039." After a discussion, in which the 
working of the undertaking was criticised, the recommendation 
that the amount to be charged in respect of public lighting be a 
fixed sum of £15,734 58. 5d. per annum until the Council otherwise 
directs, was carried by 29 votes to 15. 

HackNEY.—The E. L. Committee has recommended, upon the 
&dvice of the consulting and borough electrical engineers, that an 
additional generating set should be installed to meet next winter's 
demand. It is proposed to put down a 1,500-kw. set with con- 
densing plant, piping, &c., at an estimated cost of £18,500. Rapid 
developments in the supply of energy for power purposes are taking 
place at Hackney. The Committee, in its report, says it has not 
overlooked the possibility of a bulk supply from the L.C.C. at 
some later date, and goes go far as to suggest that it would be pro- 
blematical whether the L.C.C. would be able to supply the B.C. on 
more favourable terms than those upon which the latter could 
generate its own supply. 

BarrEnsEA.— In connection with the proposal of the L. C. C. to 
promote legislation next ycar authorising the Metropolitan B.Cs. 
to wire consumers’ premises, the electrical engineer of Battersea 
has been instructed to report to the Council upon the estimated 
cost of wiring and fitting different classes of premises. 

WESTMINSTER.—In the course of a discussion at the City Council 
meeting on October 4th, Mr. Tozer said that he had ealled the 
attention of Sir William Preece to a statement made recently in 
the Press that he (Sir William) had advocated high pressure gas 
instead of electricity for public lighting. Sir William Preece had 
replied as follows from Penrhos, Carnarvon :—“ It is extraordinary 
how the report of my supposed opinion has been circulated. The 
gas people are very clever. What I said was that I considered that 
the incandescent gas mantle was superior to the ordinary glow 
lamp for illuminating a quay down here. The question of gas v. 
electricity was not under consideration. It was simply a question 
of illuminating an open epace for a particular purpore, and no 
other lamp but a Welsbach mantle and a small glow lamp were 
under consideration, not even the question of eupply, for the Town 
Council bas both. . . .. If the question before them was elec- 
tricity v. gas, of course I should plump for the former. I did not 
contradict the paragraph, for I learnt long ago that you cannot 
overtake a lie; it will have its course.” 

MARYLERONE.—The Electricity Supply Committee, in a report 
issued on Tuesday, stated that a motor-generator is required for 
transforming the Council’s standard pressure of supply of 240 
volis to 100 volts, for the purpose of supplying certain consumers 
who had not changed over to the increased pressure, on account of 
the great cost attached to the carrying out of the alterations to the 
installations. Instead of purchasing a new motor-generator, which 
would entail.an expenditure of from £500 to £600, the Committee 
has decided to make use of some of the old apparatus, which was 
taken over from the Metropolitan Electric Supply Co. The plant 
as it stood was only of scrap value, inasmuch as it was a specially 
designed for use with the Willesden supply. There is at the 
Rathbone Place sub-station a 100-volt battery which, in view 
of the increased pressure of supply throughout the district, is out of 
use at the present time. "This 100-volt battery is to be removed to 
Manchester Square sub-station, to work in connection with the 
motor-generator already referred to. In order to maintain the 100- 
volt supply at tbe generating station, it is necessary to use one of 
the main trunk feeder cables, and by adopting the foregoing 
scheme, the cable can be used for supplying the high-voltage 
consumers. The Committee further reported having received 
& communication from the Metropolitan Electric Supply Co., 
questioning the right of the Council to lay mains and supply elec- 
tricity for certain street lamps to be erected on the south side of 
Oxford Street. Counsel's opinion has been obtained on the point, 
and the Council was advised that it is fully within its rights in 
laying mains and supplying electricity for the lamps in question. 

STEPNEY.—Application is to be made to the L.C.C. for a loan of 
£13,713 for electricity purposes. Wapping High Street and 
Wapping Wall are to be lighted with arc lamps. Ad@tional feeder 
mains are to be laid through 13 streets owing to the large increase 
in load. Mains are also to be laid through four other streets. The 
following cbarges have been decided upon for charging accumulators 
of motor- cars: ^s. per car per charge, and 18. per ignition battery 
or other small portable battery per charge; further 8d. per unit 
for energy consumed between sunset and 10 p.m., and 1d. per unit 
at all other times. For cars and batteries 
fixed charge per car is not to exceed 10s. in any one morth, and 
the fixed charge per ignition or other portable battery shall not 
exceed 2s. in any one month. 

i Porrar.—The system of manufacturing disinfectants by electro- 

ysis of salt water од by the Public Health Committce to 

ished on a permanent basis. The Committee 

aren to supply the Guardians. the Sick Asylum, and the 
U.C. 8 schools with the disinfectant free of charge. 


charged regularly the. 


L.C.C.—The Finance Committee at Tuesday's meeting submitted 
a report with reference to expenditure incurred by the Shoreditch 
B.C. in changing over the pressure of supply from 150 to 240 volts. 
It appeared that the B.C. had applied for a loan of £5,000 (half of 
the cstimated cost) for the purpose for a period of five years, and 
as the Treasury had no objection to the proposal, the L.C.C. decided, 
on the recommendation of the Committee, to sanction the borrowing 
of the money for the term in question. 


Menai Bridge.—The U.D.C. has decided to support the 
E.L. scheme submitted by the Mona Electric Light Co. The 
company undertakes to supply energy to private consumers at 
6d. per unit; for public lighting at 3d., and for power at 2d. per 
unit. А 


Paisley.—The T.C. purposes supplying electrical energy 
to Johnston for industrial purposes. 


Newport.—Tbhe Corporation has decided to make 
application to the L.G.B. for powers to borrow £20,000 for electric 
supply purposes to cover the next three years. 


Redear.—The U.D.C. has asked. the Cleveland and 
Durham Electric Power Co. to submit a scheme for public lighting 
by electricity. | 


Rochdale.—A scheme has been proposed for mains 
extensions estimated to cost £3,000, and has been submitted to 
the works sub-committee for report. 


Stockton-on-Tees.—The Т.С. has referred to a com- 
mittee a request from the Cleveland and Durham County Electri- 
Power Co. for the Corporation to consider the general question of 
electric power supply by the company within the borough. 


Sutton Coldfield.—It has been intimated to the T.C. 
that the E.L. Committee will shortly ask the Council to grant 
powers for free wiring, because the Birmingham Corporation is 
laying in the whole of the gas services for every possible consumer 
free. 


Swindon.—The T.C. has decided to convert 111 gas 
lamps into electric (tantalum) lamps at a cost of £253. 


Swinton and Pendlebury.—The L. G. B. has sanctioned 
a loan of £12,300, being applied for by the U.D.C., for the ELL. 
undertaking. 


Tiverton.—Messrs. Foote & Milne, Ltd., of London. 
recently made certain proposals to the T.C. for providing a plant 
suitable for the public electric supply. The company stated that 
they would take a lease of a suitable site for a generating station, as 
selected by the Corporation, for 30 years at а nominal rental, and 
would erect on the site a building completely equipped, and lay 
mains in the streets and roads specifled to the value of from £6,000 
to 27,000. The plant would have a capacity of about 3,000 16-с. 
lamps. It was proposed to run three-wire distributing mains in thc 


-streets. The letter went on to say that on completion of the 


works, the Corporation would have the same from them for 30 year: 
nt the yearly rental of £440. "They should be appointed electrical 
engineers to the Corporation for a period of two years, and their 
remuneration should be half of the net profite derived by the Cor 
poration in each of such years. The opinion was expressed that Messrs. 
Foote & Milne could not carry out the scheme without the sanction 
of the L.G.B. and the B. of T., and the Council decided to reject 
the offer. 


West Bromwich.—We regret that a note last week, 
referring to the issue of a report on additional wiring regulations 
for more cffectually ensuring the reliability and safety of electric 
wiring and fittings on consumers’ premises, was accredited by 
mistake to the E.L. Committee of West Bromwich ; it should have 
been Wednesbury. 

The T.C. has received from the L.G.B. sanction to a loan of 
£5,150 for electricity purposes, and a further loan of £448 for 
excess expenditure has been applied for. . 


West Ham.—The motor-generators supplied by the 
General Electric Co. having been erected at the power station, 8 
two-phase supply in Canning Town was commenced on September 
26th. It is hoped to extend the supply to Stratford in a few days. 
The excavation and conduit works in connection with the supply t° 
Silvertown have been completed. Serious damage having been 
done to a transformer chamber, owing to a leakage of water from 
pipes belonging to the Metropolitan Water Board, the matter bas 
been referred to the town clerk to advise as to the liability of the 
Board. 


Wigan-Standish.—Standish U.D.C. has decided that 
it is not expedient and not in the best interests of the ratepayer 
to incur at the present time the large capital expenditure, about 
£3,700, and the annus] maintenance (£646) necessary to establish 
electricity works. The Wigan T.C., which had been approached 02 
the subject, decided on October 3rd to offer to supply energy Е 
bulk to Standish at #4. per unit, with the following апп 
charges per KW.: — Maximum demand 100 x w., 648. ; 150, 628.; 200 
60s.; 250, 58s.; 300, 568. 6d.; 850, 648. 400, 528. 6d. ; 450, 605 
500, 48s. 6d. 
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ELECTRICITY IN STEEL WORKS. 


OF all the.recent applications of electricity, few offer a wider This plant consists of three turbo-driven three-phase 25- 
sphere of usefulness than its employment in modern iron and cycle generators, each of 750 Kw. capacity, for supplying 
| energy at 110 volts 
pressure, to 500-H. P. 
motors for driving a 
series of rolling mills, 
and to other motor- 
driven plant. These 
generators are driven 
by Willans - Parsons 
turbines, with a speed 
of 1,500 R.P.M. 

Steam for the above 
plant is supplied from 
two Babcock & Wilcox 
boilers and from several 
Hyde boilers fired by 
waste heat from the 
rail furnaces. 

Fig. 1 shows one 
of the  turbo-gene- 
rators, and fig. 2 
— " o Een * І | | the main switchboard 
РШ 2 7. a ЫН» —— which controls the 
supply to the various 
| | power and lighting сіг- 
steel works, where even the raw muterials can now besuccessfully cuite throughout the works. The board contains 15 panels in 
dealt with in the electric furnace. The object of the present white marble, six of which control two feeders cach, and the 
article is, however, more in order to demonstrate the adapta- remainder the three generators, exciting plant, rotaries, &c. 
bility of the electric | 
motor for the varied | ye 
motive-power require- ' 
ments of such works, 
among which nonc has 
called for more inge- 
nuity than the driving 
of live rolls. 

Although this class | I. 
of work has not | IO 
received much atten- - | 
tion in this country — 9 
up to the present, yet 
Messrs. Siemens Bros., i 
to whom we are in- 
debted for the follow- 
ing information, have 
several important соп -' 
tracts of the kind in 
hand, and have on 
the Continent, carried 
out a great number of 
installations of a simi- 


Кто. 1.—TURBO-GENEBATING PLANT AT THE ENGLISH McKenna Process Co.'s Wonks, BIRKENHEAD. 


lar character. | ; Е о et zur, Ieuwiyiyp, 

First and foremost 

in order through к: 7. F 5 0 5 F 
such a works, comes 
the generating plant, for which purpose we have taken the ОҒ course, where blast furnace gas is available, the argu- 
installation supplied by the above firm for the English ment for the use of gas engines is strong, since there is little 
McKenna Process Co., Ltd., of Birkenhead. doubt that power can be generated more cheaply by 
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large gas-driven units than by means of gas-fired boilers 
and steam-driven generators. 

One of the most important applications of electric power is 
undoubtedly to the driving of live rolls, and there is 
probably no class of service in which electric motors are 
subject to more severe strains. | | 

For reducing the severity of the shocks, fast and loose 
belts have sometimes been employed ; another method is to 
use a set of reversing gears and friction clutches which allow 
the motor to run continuously in one direction. With both 


Fic. 3.— HEAVY 3-PHASE Motor ғов Drivina LIVE RoLLS. 


of these plans, however, the parts are liable to rapid wear 
and the cost of upkeep is high. 

By far the most usual practice at present is to gear the 
motors direct to the rolls, making the motor so substantial in 
‘construction, and designing it with such high overload 
capacities from. the commutation standpoint, that it will 
withstand successfully a reversal of current at full speed, 
the torque exerted by the reverse current being used for 
bringing the rolls to rest. This method is much the 
simplest and most convenient mechanically, as it affords a 
means of starting and reversing the rolls in à minimum of 
time, and with & properly-designed motor and controller the 
results obtained by it are excellent. 

For meeting such heavy duties standard motors are not 
suitable, and Me'srs. Siemens have designed special motors, 
both of the continuous and three-phase types, for the 
purpose. Figs. 3 and 4 show two views of three-phase 
motors for this service. It will be noticed that 


Fic. 4.—VIEW SHOWING END SHIELD OF ABOVE MOTOR. 


the shaft at the bearing end of the motor is sup- 
ported in the most rigid manner: the metal forming the 
bearing casing is carried as directly as possible to the 
supporting feet, thus avoiding overhang and the possibility 
of chattering due to the heavy intermittent strains which 
come upon the motor pinion. 
. The electrical characteristics of the motors are also such 
as to enable them to withstand the heavy current rueh which 
occurs at starting and reversal. 

The controllers for these motors have to withstand almost 


equally severe service; fig. 5 shows a special type of con- 
troller for this class of work, consisting essentially of a 
marble panel, upon which are mounted heavy contact 
blocks. 3 

The current is controlled by contact fingers with massive 
carbon tips, the motion of the fingers being obtained by 
means of a cam shaft with a bandwheel. 

The controllers also have magnetic blow-outs, and the 
resistances may be arranged self-contained with the con- 
troller, as shown. 

For driving main non-reversing rolls, both three-phase 
and continuous-current motors of massive design are 
employed ; the drives may be either direct, or through a rope 
drive, and in the latter case two or three sets of rolls may be 
driven from one motor. 

Fig. 7 shows a motor-driven starter for one of these 
mill motors. The contact blocks are mounted upon a marble 
panel, and the sliding contact shoe is operated by! a 
traversing screw worked by a pilot motor which may be 
controlled from a distant point. For large motors of the 


Его. 5.—CONTROLLER, WITH SELF-CONTAINED RESISTANCE, FOR 
LIVE Rott MOTOR. 


three-phase type, the firm has also designed a special starter, 
known as the hot-water type, which consists of a series of 
contact plates suspended іп a tank. By means of a small 
motor-driven circulating pump, water is made to rise or fall 
in the tank and submerge the contact plates to any required 
depth. The water when it comes into contact with the 
plate, boils at the surface and gives off a small quantity of 
steam which escapes through an outlet pipe. By thus 
taking advantage of the great latent heat of steam, a starter 
of moderate size and cost can be produced capable of carrying 
very heavy currents. These starters have been used with 
the greatest success for main roll motors of large size. An 
illustration of such а starter is shown in fig. 8. 

The motors used for most purposes about steel works have 
a very intermittent load, with periods in which the motor із 
either standing or running light and drawing only a small 
amount of current. For the smaller motors about the works 
this variation in power required does not react unfavourably 
upon the generating station, since there are usually a large 
number of motors, aud their variations tend to neutralise 


Vol. 59. No. 1,207, Остовев 12, 1906.) THE ELECTRICAL REVIEW. 


681 


each other and produce an aggregate demand of fairly 
uniform character. In the case of large motors such as those 
for driving main rolls, however, the load variation assumes 
more serious proportions, and it is sometimes desirable 
to neutralise the excessive peak loads which would otherwise 
affect the generating plant. "The provision of a fly-wheel on 
the rolls or motor 
shaft, of suitable 
weight, is the most 
obvious method of 
aecomplishing this, 
but care must be 
taken to design the 
motor and its con- 
trol gear so as to 
permit a drop in 
speed without a 
corresponding rise 
in current demand, 
and thus enable the 
stored energy of 
the fly-wheel to be 
utilised. 

This can be ac- 
complished in the 
case of а D.C. 
motor by means of 
a compound field 
winding, and with 
an induction motor 
by inserting a 
suitable resistance 
in the motor circuit, 
so as to increase the slip of the motor during the period of 
heavy load. 

In order to secure the best results under this plan, it is 
necessary to construct first, with as much accuracy as 
possible, a load diagram representing the heaviest duty of 
the inill, and showing the times required for the:passes und 


"«^».«.9 д 


Fio. 7.—MoTOR-DRIVEN STARTEB ғов MAN Roti} Motor. 


intervals and the power at each instant. An integration of 
the area of this load diagram will then give the average 

wer to be supplied by the motor. The motor should 
be chosen to meet this power, but with ample overload 
capacity and the fly-wheel proportioned so that by a per- 
missible reduction in speed it will provide an amount of 


Fic. 6.— ELECTRIC TRAVELLING CRANE FOR HANDLING MOULDS. 


power at each pass, equivalent to the corresponding load 
peak above the average. There are cases, however, in which 
the peak loads are either so high or of such long duration 
that, in order to completely neutralise them by means of a 
fly-wheel direct coupled to the motor or rolls, the weight 
of the fly-wheel required would be impracticable. In 

such cases the ex- 

cess demand on 
| the generating sta- 
tion may be sup- 
plied by a storage 
battery; but the 
first cost of a 
storage battery is 
high, and also 
its cost of up- 
keep, and this 
has led engineers 
to search for some 
simpler means of 
accomplishing the 
same result. 
This was achieved 
by providing a 
fly-wheel motor- 
generator веб for 
equalising the 
power taken by 
the roll motors. 
The three - phase 
motor of the 
motor-generator 
set draws from the 
generating station an approximately uniform current, which 
is equal to the average of the currents required by the main 
roll motors. "The variations in power are neutralised by the 
fly-wheel in a manner similar to that already described in the 
case of the fly-wheel direct-coupled to the rolls; but by 
coupling it to the motor-generator it is possible to run the 


Fic. 8.— HoT-WATER STARTER РОВ 1,800-H.». MOTOR. 


fly-wheel at a much higher speed, and, therefore, with the 
same weight of wheel, to store a far greater amount of 
energy. А better but slightly more costly arrangement 
is to have a separate generator on the motor-generator 
set for each main roll motor. When this is done a 
simple means is also afforded of varying the speed of either 


ee EEE 


582 THE 


ELECTRICAL 


REVIEW. (vol. 50. No. 1,507, Остовев 12, 1906.k: 


—— — — T ———— ̃ —— * —¹⅛Am. ri —⅛Oꝛ ͤ˙ 7 ˙¹˙* ˙¹˙¹ ů. n». ̃ ' ˙ jñ!; ̃—?«]«¾²ͥ̈iͥ EE — " — 


main roll motor, by changing the field strength of its 
corresponding generator. 

Jo be successful, the form of drive adopted must be one 
which will obviate the necessity of handling directly the 


The speed and direction of the latter аге simply con- 
trolled by means of a rheostat lever, which varics the field 
of the generator portion of the motor-Zenerator ; the system 
involving the handling only of a small exciting current. 


Fig. 14 is a diagram of the Siemens-Ilgner system, as 
applied to reversing main rolls. The arrangement has the 

. great advantage that its efficiency remains practically con- 
= stant at all speeds, and that the power required for accelerat- 
ing the masses at the beginning of each pass is regained 
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Fic. 9.—Heravy ELECTRICAL LADLE CRANE. kic. 10 —A Moron-DngivEN CHARGING - MACHINE. 
and stored in the fly-wheel when the masses are brought to 
rest for the reverse pass. | 

Оп a yearly production of 300,000 tons of billets, each 
weighing approximately 2 tons and of varying length and 


enormous currents required for this work, and at the 

same time be capable of damping out the enormous fluctua- 

tions in the load during the rolling process. | 
Such a method is supplied by the Siemens-I]gner system, 


Ес. 11.—View SHOWING CONTROL PLATFORM WITH GEAR OVER MAIN ROLIS. 


hardness, it has been estimated that the difference in cost, 
representing the saving due to electric driving, would be 
between £6,600 and £14,000, figures which in themselves 
warrant the closest consideration. es. 10 

Our remaining views illustrate sundry other, power appli- 


in which the motor-generator, of special design, is inter- 
posed between the power station and the mill motor. 
The operators' bridge shown in fig. 11, and situated over 


the main rolls, contains the controlling equipment for the 
mill motor. 
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cations, of which fig. 6 shows an electrically driven 
travelling crane for handling moulds ; fig. 9 a heavy 
ladle crane equipped with individual lifting, slewing, tipping 
and travelling motors ; and fig. 10, a motor-driven charging 
machine; while fig. 12 is a diagram of the power 
required for rolling out a 4-ton billet. During the initial 
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Fic. 12.—SHoWING EQUALISATION OF POWER WITH SIEMENS- 
ILGNER SYSTEM OF DRIVNd ReveRsinc RorLs. 
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TRAMWAY and RAILWAY NOTES. 


Audenshaw.—The U.D.C. on October 4th decided to 
take steps to obtain an amended order, to enable the tramways to be 
transferred to Manchester T.C. 


Australia.—Nxew бЅостн WALES.— The New South 
Wales Government announces, says the Times, that it is prepared to 
receive applications for three important posts in the railway and 
tramway service of the State. The principal post is that of Chief 
Commissioner, which carries with it a salary of £3,000 а year. The 
other appointments are those of Assistant Railway Commissioner 
and Commissioner of Tramways, the remuneration in each case being 
£1,500 perannum. The Chief Commissioner will have supreme 
authority in the management and maintenance of the State rail- 
ways and tramways. These appointments will be for a term of 
scven years, renewable for like periods, and are made under the 
New South Wales Railways Acts. Full particulars can be had 
from the Agent-General for New South Wales, 125, Cannon Street, 
E.C., to whom applications must be sent on or before November 
19tb, 1906. 


Ayr.—A long discussion took place at the T.C. on a 
recommendation by the Tramways Committee to apply for a pro- 
visional order to extend the tramways on the Whitletts Road to 
the limits of the municipal boundary, and also to extend them by 
way of Craigie Road, Victoria Bridge and Holmston Road to join 
the existing tramways at Burns's Statue Square, and that in the 
order power be asked to run motor-’buses over the proposed route 
with a view to testing the traffic before the tramway rails were 
laid. Reports on alternative schemes were submitted, the chief 
difference being the amount of double track. The one scheme, 
with 2°75 miles of single track, was estimated to cost £16,904, and 
£6,350 for electrical equipment; and the other £14,910, with 
£6, 350 for electrica equipment. The e estimated cost of con- 
atruction and working was 6:25d. per car-mile ou the first scheme, 
and 5'94. on the second. The Council decided to delay the scheme 
in the meantime, the opinion being expressed that the proposed 
‘branch line would not be financially successful. 


Cleckheaton.—The U.D.C. has declined to entertain an 
offer made by the Yorkshire (Woollen District) Traction Co. to 
apply for powers under the Light Railways Act for the extension 
of the electric tramways to Scholes in consequence of the conditions 
imposed, viz., that the tenure shall be for, 42 years, at the expira- 
tion of which the Council shall have the right of purchase at a fair 
market value as a going concern, and until the date of purchase the 
company shall have running powers over the light railways in the 
district on such terms as shall from time to time be agreed to, or 
failing agreement, fixed by arbitration, and that the Council will not 
oppose the application for cessor of powers in regard to the un- 
constructed lines authorised by the Spen Valley Light Railway 
Order, 1901. 


Continental Notes.—MoxT Braxe RALLWAV.— Herr 
Feldmann, the engineer partly responsible for the monorail 
suspension railway of Barmen-Elberfeld-Vohwinkel, and a line on a 
similar principle which is now being constructed up the Wetterhorn, 
has worked out a scheme for a railway to ascend Mont Blanc, 
of which the following details are available. The work will be 
divided into three sections, the two lower sections being of the 
ordinary funicular type,and the upper section being on the suspension 
model, by means of which all tunnelling will be avoided. It is 
proposed to start from Chamonix, 1,020 metres above the sea, to the 
Boissons glacier, which reaches 2, 450 metres altitude. This distanec 


8 = |) 


Fia. 14.—D1aGram OF SIEMENS-ILGNER SYSTEM aS APPLIED TO DRIVING REvEBsING Main Rol LS. 


stages, when the billet is short, the loads are heavy and of 
short duration; the powers gradually decrease, and the 
length of time during which they are applied increases. 

The other diagram, fig. 13, shows the work necessary at 
the roll shaft for elongating to different amounts 2 2-ton 
ingots of various kinds of steel. 

We are indebted to Messrs. Siemens Bros. for the inform- 
ation and illustrations in the foregoing article. 


will be covered in two sections, From Chamonix to Para there is 
a horizontal distance of 2,120 metres with a rise of 600 metres, and 
thence to the top of Boissons glacier, a distance of 1,485 metres 
with a rise of 814 metres. Here the third section will commence, 
which will bring the line in three stages to the top of the Aiguille 
du Midi. These three stations will be connected by short eries 
or tunnels. The method of construction is shortly as follows:— 
The carriages, which are interconnected and held together by 
traction cables, will run on two süspended steel cables. The 
suspended carriages will each hold 20 passengers. The traction 
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cables are worked by electric motors. The suspension cables are to 
have a diameter of 44 mm. They are placed one over the other by 
means of pulleys built on masonry on the mountain side, and 
are provided with counter-weights. They are to be capable of 
resisting a permanent strain of 30 tons, and are tested to 300 
tons, so that one cable willbe quite sufficient to bear the weight 
of the train, if the other should break. It is expected that the 
works will take from three to four ycars to execute. One year each 
is required for the two lower sections, and one or two years for the 
completion of the upper parts. The construction of the funicular 
sections is estimated to cost £70,000 all together, and that of the 
suspension type about the same amount. A sum of £20,000 will, it 
13 estimated, cover general expenses and interest, bringing the total 
capital required to £1,600,000. It is proposed to charge 30 fr. to 
40 fr. per trip, and with 15,000 passengers per year there would be 
a revenue of £24,000. The expenses of working are put down as 
only £5,000, which leaves а net profit of 12 per cent. 

Asia MINOR.— The British Consul at Damascus, in a recent 
report, states that that town acquired a new interest in 1905 when 
it became the scene of the first clectrical enterprise in Turkey. A 
concession was obtained by a Turkish functionary and made over 
to the Société Imperiale Ottomane des Tramways d'Eclairage et de 
Force Electriques de Damas, a Belgian company, with a capital of 
£240,000. The terms of the concession comprise a moncpoly of 
electric traction, light, and power, and a right to establish a tele- 
phone service. The company is under contract with the municipality 
to light certain streets of the town. A force of 1,200 Н.Р. is 
derived from the falls of the River Barada at Et Tekiye, 2? miles 
from Damascus. The original plan was for five miles of tramways, 
crossing the city in two directions. For the present only 31 miles, 
connecting the suburbs of Meidan and BSalhiyeh, are being built. 
The company has encountered much legal, transport and engineering 
difficulties, The report states that the bulk of the work at the 
falls is finished, and in the town rails are laid on half of the 34 
miles; and the transforming stations, depits, &c., are nearly 
complete. 

SPAIN.— Work has just been commenced on the construction of 
an electric railway from Villefranche to Puigcerda (Gerona) In 
connection with the line, а large power station is to be erected at 
Mont Louis. 


Croydon.—The last remaining length of the Croydon 
and Mitcham tramway is now in operation. 


Darlington.—On the 4th inst, at a meeting of the 
T.C., & report from the Tramways Committee was submitted 
favouring the abolition of 4d. fares. The electrical engineer, Mr. 
Lunn, estimated that there was a loss of from £3 to £5 per week 
by the 4d. fares, and suggested a scheme of 1d. fares. This report 
favouring 14. fares was adopted. 


Folkestone.— The T.C. has decided to send a deputation 
to inspect the Dolter tramway system at Rotherham. The Council 
is pledged to use the surface contact system for the proposed tram- 
ways in the town. 


Gateshead-on-Tyne.—The B. of T. has granted a 
further extension for 12 months, of the period for completing the 
light railways of the Gateshead and District Tramways Co. to the 
borough boundary at Wrekenton. A member of the T.C. having 
expressed the hope that the company would not delay beyond the 
12 months, it was pointed out that the delay was due to the 


action of the B. of T. in refusing to allow the tramway to cross some 
sidings. 


Glasgow.—The Т.С. has decided to apply to Parliament 
for power to construct additional tramway lines to the extent of 
about 1 mile 5 furlongs. 


Gomersal.—The B. of T. has informed the U.D.C. that 
it has granted the B. E. T. Co. a further extension of time for a усаг 
for the completion of the undertaking under the Spen Valley and 
Morley Light Railways Order. 


Leytonstone.—The new system of electric tramways 
being lajd down by the U.D.C. is now almost completed, and it is 
expected that electric cars will supersede the present horse trams 
about the middle of November. 


London.— ISI IX GTONV.— The Т.С.С. has notified the 
B.C. of its intention, as soon as the electrification of the tramway 
route in Upper Street is completed, to apply to the B. of T. for 
approval of the conduit system for the following routes: — (1) 
Highbury Station vid Holloway Road to Archway Tavern; (2) Old 
Street vid City Road to the Angel public house; and for approval 
of the overhead trolley system for the tramway route along 
Camden Road, Parkhurst Road and Seven Sisters Road, to 
Finsbury Park. The Borough Council has unanimously agreed to 
adhere to its former decision, viz., that the system adopted should 
be the conduit. . 

L.C.C.—The undertaking of the London Southern Tramways Co. 
was transferred to the Council on October 1st. It is proposed to 
seek authority in the session of 1907 to convert the lines to electric 
traction. 


Laneaster.—Councillor James Heald, the Chairman of 
the Electricity Committee of the Corporation, in view of the 
November elections, recently addressed his constituents in regard 
to the tramways question; he denied that he was opposed to munici- 
palisation, but explained tbat he was not such a slave to sentiment 
as. to perpetuate a loss of £3,000 a year on the electric tramway 
system. The loss to the borough up to date was £11,258, and 
nothing had been allowed for depreciation. There had been а 


good chance to lease the trams to a syndicate, but the offer was 
rejected. The recent change in fares and the abolition of 14. stages 
had resulted in 18,000 fewer passengers being carried in the busy 
holiday months of August and September, when there should have 
been a record owing to the Royal Lancaster Show and an extended 
Morecambe ‘season. 


Llandudno—Colwyn Bay.— Representatives of Messrs. 
Bruce Peebles & Co., the contractors for the construction of the 
Llandudno and Colwyn Bay Electric Railway, have recently 
interviewed Mr. A. Morton, the electrical engineer, aad Mr. E. Р. 
Stephenson, engineer and surveyor to the Llandudno Council, 
respecting matters of construction, &c. It is thought probable that 
the line between Llandudno West Shore and Rhos-on-Sea will be 
in operation by next Easter. 


Neweastle-on-Tyne.—At a meeting of the Corporation 
Tramways Committee on the 2nd inst. a lengthy report was snb- 
mitted from the tramways manager, giving a list of several sug- 
gested extensions and the cost of carrying them out. In every 
instance Parliamentary powers would have to be secured. The 
Committee approved of the carrying out of two of these proposals, 
and agreed to recommend to the Council that they should be included 
in any Parliamentary Bill that it might promote next session. In 
such an event powers are to be sought for the construction of an 
extension from Heaton Road to Benton Road, at a capital cost of, 
approximately, £10,600, exclusive of street improvements ; also for 
the construction of a line from the North Road to join the Tyne- 
side tramways at South Gosforth, at an approximate cost of 
£20,000 exclusive of strcet improvements. All the other proposed 
extensions were abandoned for the time being, it being considered 
inadvisable at the present time to proceed with them. With regard 
to the extension from Stanhope Street to the Fenham estate, it 
was agreed to recommend the Council to proceed with the work at 
once. "This proposed extension had already been sanctioned by the 
Council, and powers for carrying out the work have been obtained. 
The manager of the tramways stated that he had all the necessary 
materials to start the work at once. 


Newport.—The Corporation has rejected а proposal to 
run the trams on Sundsys. When the Corporation electric tram- 
ways were inaugurated, a few years ago, a poll of the ratepayers 
was taken, with the result that a majority were against Sunday 
running. 


West Ham.—Application is to be made to the B. of T. 
for a prov. order authorising the construction of the following 
tramway extensions: (1) Plaistow Broadway and Greengate Street ; 
(2) Barking Road (from Canning Town terminus to the centre of 
the Iron Bridge); (3) Prince Regent's Lane. The Board has given 
consent to the construction of the track for the extension of the 
tramways to Leyton. 


TELEGRAPH and TELEPHONE NOTES. 


Alaska.—The Eleclrical World states that General 
Allen, Commander of the American Signal Corps,has been iustructed 
to install the duplex system on the Alaskan cables. The traffic has 


grown so large that the operators cannot cope with it, even by work- | 


ing day and night. During April the receipts amounted to £3,700, and 
if all official telegrams had been charged for, the receipts would have 
equalled about £200 a day. To improve the service, the landlines 
north of Valdes to Eagle City are to be reconstructed. 


Canada.—As. indicating the growth of the telephone 
service in Canada, since the Act of last Session placing telephones 
under the jurisdiction of the Government Railway Commission, 
there have been no fewer than 300 applications filed with the 
Dominion authorities at Ottawa for new lines, extensions, crossings, 
and the like. 


Manchuria.—The Chinese Government has protested 
to the International Bureau at Berne against the continued control 
of the Manchurian telegraphs by Japan, having failed to obtain any 
concession by direct negotiation with the latter. Japan also controls 
the cable between Dalny and Japan. - 


The New Far-Eastern Cable.—It was recently men- 
tioned in this column that the Eastern Extension Telegraph Co. 
had obtained a concession from the Dutch Government to land a 
cable at Java for a period of years ending in 1944, the cable 
being laid to the Cocos or Keeling Islands, belonging to the Govern- 
ment of Ceylon. It was then suggested, on the authority of a 
Berlin newspaper, that the new cable would be a serious com- 
petitor to the cable enterprise of the German-Netherlands Tele- 
graph Co., of Cologne. The latter company now states that it is 
incorrect to assume that the new cable will be a rival to its cable 
in the Pacific Ocean between Menado-Yap-Guam and between Yap 
and Shanghai. On the contrary, the Java-Cocos Islands line is 
expected to be a new feeder to its service—as, for instance, for 
telegrams from Africa—and, consequently, will presumably lead to 
an increase in traffic. It is further mentioned by the company that 
the cable between Java and the Cocos Islands dces not represent 
the establishment of a first connection between the Dutch Indies 
and Australia, but that it only adds a fourth to the three lines to 
Australia which have been in existence for a long time past; Ава 
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consequence, the conclusion is fallacious as to a possible diversion 
of the present traffic between the Dutch Indies and America, viá 
Australia and the British Pacific cable, especially as the rates for 
the route vid Australia are higher than those obtaining vid Menado- 
Yap-Guam. 


New Mierophone.—4À new type of microphone has been 
brought out by the Société des Téléphones de Zürich, for which a 
greatly increased efficiency is claimed. The carbon contacts are 
usually placed behind the diaphragm, but in this case they are on 
both sides; so that while the resistance of one set is diminished 
by flexure of the diaphragm, that of the other set is increased, and 
vice versá. In the figures, the diaphragm a is fixed to the metallic 
box c by springs б in such a way as to be free to vibrate. In front 
of the diaphragm is an annular metal plate g attached to the 
outer edge of the box, and perforated with holes À to prevent it 
from vibrating. This plate carries an annular disk of carbon „, 
fixed upon the side facing the diaphragm, and provided with 
cavities / filled with carbon grains. Behind the diaphragm a 
carbon disk / is placed, similarly provided with cavities filled with 
carbon grains. When the apparatus is iu a vertical position, the 
carbon grains on both sides of the diaphragm make contact with it 
and with the carbon disks. The battery current is led into the 
diaphragm, and divides to the two disks. The induction coil has 
two primary windings, in circuit respectively with the two disks, 


n 
РЕ mc 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Beckenham.—October 29th. Induced draught appa- 
ratus for the U.D.C. electricity and destructor works. See “ Official 
Notices” October 5th. 


Belgium.—October 18th. The B. of T. Journal states 
that the Antwerp Municipal authorities invite tenders for the 
supply of 2,400 metres of electric cable. The specification 
(Cahier des Charyes, No. 1,163) relating to the contract may be 
obtained from the Hotel de Ville, Antwerp. Tenders to be addressed 
A Monsieur le Bourgmestre de la ville d'Anvers,” to Hôtel de 
Ville. A deposit of £20 is required to qualify any tender. A 
specification may be seen at the offices of the Commercial Intel- 
ligence Branch of the B. of T., Basinghall Street, E.C. 


Dundee.—October 13th. Small coal for the electricity 
department. Mr. H. Richardson, city electrical and tramway 
engineer. 


A New DovBLE MICROPHONE. 


and wound both in the same sense, but connected in opposition, 


as shown. Vibrations of the diaphragm increase the resistance of 
one circuit and decrease that of the other, and the resultant varia- 
tions of current obviously produce a combined resultant effect of 
increased magnitude upon the induction produced; it is stated 
that the ratio of the current change, compared with that obtained 
with an ordinary microphone, is ав 3 to 1. Moreover, it is claimed 
that while the percentage current variations with the latter are 
unsymmetrical about the mean value, in the case of the new micro- 
phone they are practically uniform in this respect, not only for 
small variations but also for great; thus it becomes possible to 
transmit loud tones without confusion and loss of definition, and 
thereby to increase the distance attainable in long transmissions. 

The mouthpiece is covered with a disk of varnished silk i or 
similar material, to preserve the front contacts from deterioration 
through moisture, &c.—L'/ndustrie Electrique. 


Wireless Telegraphy.—It has been announced that 
the German station at Nauen has succeeded in maintaining wire- 
less communication with the North-German Lloyd steamer Bremen 
for four days out, the maximum distance attained being 1,500 
miles. The Telefunken system was employed. 


Wireless Telegraphy Conference.—After the opening 
of the Conference, on Wednesday last week, by the Secretary of 
State of the Imperial Post Office, the Under-Secretary (Herr 
Sydow) took the chair, and Mr. Babington Smith (Great Britain), 
Vice-Admiral H. V. Manney (United States), and M. de Szalay 
(Hungary) were elected vice-presidents. The Conference then drew 
up a scheme for the order of its proceedings, which are being con- 
ducted in private. 

It is reported by the Tribune correspondent that, at the opening 
sitting, the German Government endeavoured to obtain an agree- 
ment to the effect that a simple majority of votes should suffice to 
pass any proposal—a course of procedure which would undoubtedly 
have enabled the German interests to gain their ends in spite of 
Great Britain and Italy. 

The German Press continues to agitate for the abolition of the 
predominant position acquired by the Marconi Co., on the score 
of the strategic and commercial advantages enjoyed by the United 
Kingdom as a result of British control of the world's wireless tele- 
graph system. 

Various rumours have been reported in the London daily Press 
as to dissensions between the British delegates, the isolation of 
Great Britain, her hearty support by Italy, France, Japan, &c.; 
really, however, nothing is known as to the proceedings, and these 
“reports” are of no value whatever. 

The delegates are to pay a visit to Hamburg to-day, and will be 
entertained by the 1ocal authorities. 

On the 17th inst. a demonstration of the Poulsen wireless system 
is to be given in the-presence of the delegates. 


Erith.—October 29th. Water tank, water-purifying and 
softening plant, feed pump and pipework ; removal and re-erection 
of existing condensers, feed pumps, pipework, &c. See '' Official 
Notices ” to-day. 


G.W. Railway.—October 29th. Stores for one year. 
See “ Official Notices” to-day. 


Hungary.—November 15th. The municipal authorities 
of Veszprem are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Italy.— October 23rd. The General Direction of the 
Arsenal at Spezia is inviting tenders until the 23rd inst. for the 
supply of a large quantity of electrical cable and wire. 


Johannesburg.—October 15th. Tenders are required 
by the T.C. for single-phase a.c. motors with accessories. See 
“ Official Notices” August 31st. 


Manchester.— October 31st. One 5,000-Kw. turbo- 
alternator complete with condensing plant, for the Corporation. 
See Official Notices” October 5th. 


Newport (Mon.). — October 13th. Feeder boosters, 
balancer, electrically-driven pumps, switchboards and instruments, 
for the Corporation. See Official Notices September 28th. 


Pontypridd.—October 22nd. Cables for the U.D.C. 
See Official Notices to-day. 


Portsmouth. November 5th. Electric pumping, &c., 
plant in connection with the works for the prevention of storm 
water flooding at Southsea. See Official Notices ” to-day. 


Spain.—October 15th. The municipal authorities of 
Cadalso (Province of Madrid) are inviting tendere for the conces- 
sion for the electric lighting of the town. Tenders are to be sent 
to El Secretario del Ayuntamiento de Cadalso (Madrid), whence 
particulars may be obtained. 


Spain.—The municipal authorities of Torres (province 
of Jaen) are inviting tenders until the 18th inst. for the concession 
for the electric lighting of the town during a period of 20 years. 
Particulars may be obtsinéd from, and tenders are to be went to, 
El Secretario del Ayuntamiento de Torres (Jaen). 


CLOSED. 


Aston.—The T.C. has accepted the tender of Callender's 
Cable & Construction Co., Ltd., for cables for Erdington, at £5,808. 
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Aston Manor.—The Electricity Department has placed 
an order with Messrs. Johnson & Phillips, Ltd., for an extension to 
the switchboard. 


Bradford.—The T.C. has accepted the tender of Messrs. 
Saunders & Co., Ltd., for the supply of signalling apparatus for the 
Nidd Valley Light Railway, at £435. 


East Ham.—The T.C. has accepted the tender of 


Mr. W. R. Reynolds, Queen Victoria Street, E.C.,at £122 128. 6d., 
for wiring the new hospital. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows :—La Société Alsacienne 
de Constructions Mécaniques, Belfort, 315 kilometres of telephone 
cable (112 pairs of conductors), at £478 per kilometre; Messrs. 
Aubert Grenier & Co., Paris, 315 kilometres ditto, at £436 per 
kilometre; La Société Francaise des Cables Electriques, Lyons, 
16 kilometres ditto, with three pairs of conductors, at £112 per 
kilometre. 

La Compagnie Francaise pour l'Exploitation des Procédés 
Thomson-Houston has just secured a contract for 100 electric 
tramcars for the Compagnie Parisienne Electrique des Tramways. 


Glasgow.—The Tramways Committee of the T.C. has 
accepted the following offers :— 
Trolley poles.—Brecknell, Munro & Rogers, Ltd. 


Yellow pine planks.—J. Potter & Co., Ltd. 

Steel rails and fishplates.—(a) Bolckow, Vaughan & Co.: (^) the Barrow 
Hematite Steel Co., Ltd. - 

D.C.C. wire.—Caledonian Electric Wire Co., Ltd. 

Three-core cable.—National Conduit and Cable Co. 


Irish Exhibition.— Messers. Arc Lamps, Ltd., have 
received the order for the entire lighting of the Irish International 


Exhibition with their emclosed arc lamps, through Messrs. Coates 
and Sons, of Belfast. 


London.—ISLINGrOX.— The B.C. in June accepted the 
tender of Charrington, Sells, Dale & Co. for 2,000 tons of cpal for 
the generating station. As it subsequently appeared that the firm 
struck out of their tender the conditions laid down with regard to 
calorific value, the contract was not completed. The Lighting 
Committee reported last week having accepted (subjeot to the 
usua] sanction) au offer from Blackmore & Co. to supply the 2,000 
tons, at 9s. 3d., the same price as that quoted by Charrington & Co. 
in their June tender. 

BATTERSEA.—' The B.C. has accepted the tender of the Britisn 
Thomson-Houston Co., Ltd., to supply two 10-н.Р. motors for the 
public washhouses, and one 5-н р. motor for the laundry, in 
connection with the disinfecting station, for £126 10s. 

CAMBERWELL.— The Guardians have resolved to take their supply 
of electrical goods for the ensuing year from Reed's Electrical Co. 
and the General Electric Co. 

STEPNEY.—The H.L. Committee received the following tenders 
for additions and structural alterations at the electricity works, 
Osborn Street, Whitechapel :— 


B. E. Nightingale (accepted)  £1,066 F. & F. J. Wood £1,228 
McLaughlin & Harvey, Ltd. 1,098 А. Е. Symes . А - ‚245 
F. & E. Davey .. e m 1,120 F. & T. Thorne ia we 1,247 
Patman & Fotheringham .. 1,173 Holliday & Greenwood is 1,259 
G. Barker T E Ls 1,195 Thomas & Edge ss 5% 1,273 
Spencer, Santo & Co... ET 1,200 Stedman & Co... Vs ЧЕ 1,380 
Ј. Calcutt ee Фе ee 1,220 A. N. Coles ee ee ee 1,567 
Perry & Co. ks T 1,224 : 


The B.C. has placed an order, at £150, with Messrs. Mather and 
Platt to put in pipes for carrying out the Archbutt-Deely process of 
water softening in one of the existing tanks at the generating 
station. 

L.C.C.—The Highways Committee of the L.C.C. received the 
following tenders for the execution of the roadwork and platelaying 
in connection with the construction of tramways across Westminster 
Bridge and along the Victoria Embankment :— 


Dick, Kerr & Co. (accepted) £45,837 J. Mowlem & Co. 
J. G. White & Co. és 40,985 

The estimate of the Council's chief engineer was £47,019. All 
the portions of work under the contract are now in hand. Arrange- 
ments bave been made to obtain a temporary supply of power from 
the Underground Electric Railways Co., of London, at the rate of 
ld. per unit, and this will be for a period of six months from the 
date of commencement of the supply. 


447,77 


Neweastle-under-Lyme.— The T. C. has accepted the 


tender of Messrs. Hornsby & Co. for the supply of two gas engines 
for the electricity works, at £807, and that of the Chloride 
Electrical Storage Co. for a battery, at £205. 


Rathmines.—The District Council on 8rd inst. accepted 
the following, out of the 50 tenders submitted to Messrs. 
Hammond's specification :— 

Bection E supply mains.—British Insulated & Helsby Cables, 

Ltd.— £16,270. 
Section Bre Hou fuse boxes.—British Insulated & Helsby Cables, Ltd.— 


Section C.—Honse meters.—Ferranti, Ltd.—At schedule rates, 

Section D.—Extension of switchboard.—Electric Construction Co.— £480. 
Section E.—Accumulators.— Tudor Accumulator Co.— £2,848. 

Section F.—Battery booster.—Electric Construction Со. — £587. 


' Siam.—It is reported by Reuter from Bangkok that 
tenders to the following amounts for rolling stock on the Siamese 


Railway have been accepted:—Brush Electrical Engineering 
Co., £37,266; a German company, £19,532; a Belgian firm, 
£10,980. 


Southport.—The T.C. has accepted the tender of the 


Vulcan Motor Co. for the supply of a motor tower wagon for the 
electricity department, at £345. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Joint Electricity and Tramways Board has accepted 
the tender of Mesars. Thos. Beeley & Sons, of Hyde, for the supply 
of superheaters. 


Todmorden.—The T.C. has accepted the tender of 


Messrs. Glover for the supply of cables to Stansfield Hall, at 
£459. 


Wolverhampton.—The T.C. has accepted the tender of 
the Electric Construction Co., Ltd., for the extension of the 
switchboard at the electricity works, at £207. 


FORTHCOMING EVENTS. 


Open to October 17th.—Engineering and Machinery Exhibition at Olympia, 
Kensington, W. 

Saturday, October 13th.—At 8.90 p.m. Junior Institution of Engineers. Visit 
to the Engineering and Machinery Exhibition at Olympia. 

At 2 p.m. North of England Institute of Mining and Mechanical 
Engineers. Meeting at Newcastle. Practical Problems of 
Machine Mining," by Mr. Bam Mavor. Mr. Edwin Kenyon on 
„Transmission of Power by Ropes.” 

At 7.30 p.m. Birmingham and District Electric Club. At Colonnade 
Hotel, New Street. Mr. W. Langdon-Davies and Mr. F. В.О. 
Hawes on *' Some Points about Single-phase Motors.” 

Tuesday, October 16th.—At 7 p.m. Junior Institution of Engineers. Annual 
general meeting at Westminster Palace Hotel. The Protection of 
Inventions,” by Mr. R. E. B. Dunbar Kilburn. 

Thursday, October 555 Chemieal Bociety meeting. Presentation 
of the Longstaff medal to Prof. W. Noel Hartley. 

Friday, October 19th. Northampton Institute Engineering Society. Presidential 
address by Dr. R. Mullineux Walmsley. Messrs. В. M. Hills and W. 
Chappell on Reciprocating Engines є. Steam Turbines.” | 

At 8 p.m.—I.Mech.E. First general meeting of session. Resumed dis- 
cussion on Railway Motor-Car Traffic," by Messrs. T. Н. Riches 
and 8. B. Haslam. Mr. E. M. Hann on Some Notes on the 
Mechanical Equipment of Collieries.” . 


NOTES. 


The Embankment Tramways.—One of the mos 
interesting sections of the London County Council tramways now 
under construction is that which is being carried out by Messrs. 
Dick, Kerr & Co., Ltd., on the Thames Embankment. The work is 
being done under somewhat difficult conditions, for contrary to 
general expectations, the roadway below the surface is practically 
as Bolid as concrete, and almost immediately below the level of the 


THE EMBANKMENT TBRBAMWAYS UNDER CONSTRUCTION. 


roadway is the arch of the underground railway. Despite these 
and other difficulties, however, excellent progress is being made, 
and the contractors expect that the track work will be completed 
in three to four weeks from this date. Considering that the total 
length of line is about 3} miles of single track, and that work has 
been proceeding only some four weeks, this rate of progress is very 
satisfactory. The width of the Embankment) is generally about 
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66 ft. from kerb to kerb, and the effective width occupied by the 
new lines is about 18 ft. to 19 ft., which leaves a width of about 
47 ft. available for ordinary vehicular traffic, this width being 10 ft. 
more than the width of an ordinary first-class thoroughfare. Our 
view shows some of the trees which have occasioned во much 
criticism in the daily Press recently. 


Celluloid Electric Machines.—The use of celluloid 
varnish for coating the glass disk is recommended by Mr. C. E. 
Benham in Knowledge and Scientific News for October, in the con- 
struction of plate frictional machines of the Wintertype. The 
effect of the varnish is to render the machine insensitive to atmos- 
pheric conditions, and to enable it to start readily without first 
warming it. 


The Engineering Exhibition at Olympia. — On 
Saturday last the Patrons’ Dinner was given, at which the President of 
the Exhibition Executive Committee, Sir W. H. White, occupied the 
chair. Interesting and amusing speeches were made by Sir George 
Bartley, Admiral Sir E. Wilmot, Col. Sir E. Raeburn, Sir E. 
Cornwall, M.P., and others. Some musical items also found a place 
in the programme. At the close, the chairman said that the exhi- 
bition had been an extraordinary success, and he emphasised the 
educational effect it was having upon men of the working classes, 
who in large numbers visited the exhibition, especially on Saturday 
afternoons. 


Sheffield Electrical Exhibition.—Mr. S. E. Fedden, 
the general manager of the Sheffield Corporation Electric Supply 
ment, entertained Mr. Councillor Crowther, the chairman of 
the Exhibition Sub-Committee, and the heads of the staff of the 
electric supply undertaking to dinner at the Exhibition Café in the 
Corn Exchange on Wednesday evening, October 3rd. An excellent 
dinner was served by Messrs. Hollands, the caterers at the 
exhibition, the whole of the viands being electrically cooked, 
including the coffee, which was roasted by electricity. Each 
person present was provided with a very tasteful menu, which was 
designed by Mr. C. E. В. Biggin, the various items being set out in 
" electrical ” . Mr. Fedden stated that he had arranged 
this little dinner in order to show his great appreciation of the 
splendid way in which the whole of the staff had worked in arrang- 
ing the exhibition and to celebrate the successful completion of the 
work. He had been congratulated on all hands on the success of 
the show, and the Lord Mayor had honoured the Committee by 
attending specially to congratulate them. He said that he had 
visited a e number of exhibitions in this and other countries, 
but had not been more interested in what he had seen anywhere 
than at this exhibition, and he thought it reflected great credit on 
all concerned. Mr. Fedden thought they could not have better 
testimony than that. Mr. Councillor Crowther expressed thanks to 
Mr. Fedden for his kindness and for the opportunity afforded him 
of meeting the assistants who had worked so admfrably in making 
the exhibition such a great success, and he wished to thank all, 
from the manager down to the men working in the street, for the deep 
interest they had displayed in the work. Не could not tell at this 
stage whether the exibition would be a financial success, but in all 
other respects it was an unbounded success, and he had great hopes 
of the benefits which would follow as a result of this exhibition. 
Mr. J. W. Beauchamp, deputy manager, seconded, on behalf of the 
staff, the vote of thanks to Mr. Fedden. The great amount of extra 
work which the exhibition involved had been a duty of pleasure to 
them. He stated that not the least interested visitors to the 
exhibition were the school children who visited the show in charge 
of their teachers during the afternoon by arrangement with the 
Education Commitee. They were taken round in small parties in 
e of different members of the staff, who carefully explained 
the different apparatus to them, and the children had taken great 
interest in everything that had been shown to them. 


High Pressure Transmission in Italy.—The Felten 
and Guilleaume-Lahmeyer Works Co. is reported to have concluded 
an agreement with the Società Industriale Italiana, of Rome, for 
the carrying out of a large water-power installation involving 
18,000 н.р. on the Tronto in the neighbourhood of Ascoli-Piceno. 
The hydro-electric plant is to be used for electrical transmission 
at from 40,000 to 50,000 volta, and the energy is to sePve for 
electro-chemical purposes. It is claimed that this represents the 
highest pressure in use in Europe for any installation of a similar 
kind. The German company in question states that the orders 
received in the first nine months of the present year are 25 per 
cent. greater than in the equivalent period of 1905 at the Carls- 
werk department at Mulheim, and 60 рет cent. greater at the 
dynamo works at Frankfort. On the whole, the prices obtained are 
declared to be more satisfactory than a year ago. 


The Danger of Falling Wires.—A peculiar case has 
just been decided at Hamm, in Westphalia. It appears that a 
merchant was struck by a falling trolley wire of a tramway and 
received severe injuries from electrical shock. He, thereupon, 
instituted an action against the tramway company for damages, 
and claimed the payment of £1,000 per annum on the ground that 
he had suffered greatly from the shock, and had not recovered 
from it, and that it would be impossible for him to follow any 
intellectual employment. The company disputed ite liability, 
inasmuch as the accident did not occur in the working of the tram- 
way, and also because 5 no question of 5 on the 
part of xson emplo y the company. When the case came 
before ub Land ericht, the latter held that the claim of the 
complainant was justified, and the company's subsequent appeal 
to o Oberland Garioht of Hamm was rejected as being unfona ed, 


— 


The Hamm Court held that the company was responsible for all the 
disadvantageous consequences arising to the complainant out of the 
accident. The company used electricity as a means of working, 
and the high pressure of the electric current represented one of the 
dangers incidental to the working of an electric tramway. 


Institution and Lecture Notes. — Northampton 
Institute Engineering Society.—The opening meeting will be held 
on Friday, October 19th, when Dr. R. Mullineux Walmsley will 
deliver a presidential address, which will be followed by a debate 
on “ Reciprocating Engines v. Steam Turbines,” opened by Mr. 
S. M. Hills and Mr. W. Chappell for the respective sides. 

On October 3rd Prof. H. Wilson delivered the inaugural 
lecture of the session to the students of King's College, London, his 
subject being the electron theory. 

The University of London has started a three years’ course of 
public illustrated lectures on the '' History of Architecture," by Mr, 
Banister Fletcher, F.R.I.B.A. Tue lecture on " Egyptian Archi- 
tecture," illustrated by lantern slides, was delivered on Monday 
last in the University Buildings, Imperial Institute Road, Soath 
Kensington, 8.W. 


Motor -Omnibuses in Manchester.—The Hackney 
Carriage Committee of the Manchester City Council has unani- 
mously decided that the licences of motor-omnibuses, which expire 
on the 16th inst., shall not be renewed. The omnibuses are held to 
have created & nuisance in the suburbs and, as at present built, to 
be unfit to run on the roads. 


The Brush Strike.—According to the Tribune the 
men out on strike at the Brush Electrical Co.'s works at Lough- 
borough have agreed to a settlement of the dispute by arbitration, 
and Mr. J. J. Steinitz, the manager of the works, has been 
approached with a view of obtaining an agreement from the firm. 


Marylebone Council Fined. — On Wednesday the 
Marylebone Borough Council was fiaed in all £60 10s., including 
costs, for having failed, on several days in September, to maintain an 
efficient supply of electricity to the premises of Messrs. Mappin 
and Webb, Ltd., of Oxford Street, W. 


* Zone" Patents.—The following letter comes to hand 
too late for insertion in our “ Correspondence " columns :— 

" We notice in the technical papers an announcement by Mr, 
H. F. Joel to the effect that he is the patentee of the ‘ Zone’ 
patent electric motor. As this may lead to some confusion, we beg 
tosay that while Mr. Joel may be the inventor of a motor, the 
machine we are making under the licence of the Zone Dynamo 
and Motor Patents Co. is, we believe, the only Zone machine 
now being made, and is the invention of our chief electrician, 
and not that of Mr. Joel. 

* We should feel obliged if you would give publication of this 
announcement, 

% NEWTONS LTD., 
“Н. N. Hickiey, Manager. 

“Taunton, October 9th, 1906.” 


The International Commission on Units.—The 
Electrical World says thet Prof. H. 8. Carhart, who was given 
leave of absence by the Board of Regents of the University for a 
year inorder to enable him to attend the sessions of the Inter- 
national Commission on Electrical Units and Standards to be held 
next month in London, will not be obliged to take advantage of 
the absence on account of the postponement of the sessions for 
8 year.” 


Electrical Manufacturers and the Irish Inter- 
national Exhibition, 1907.—We learn that the Committee of 
the National Electrical Manufacturers’ Association (Incorporated) 
has considered the question of next year’s exhibition, and has 
decided that the embargo established against electrical exhibitions 
shall be waived on this occasion. Members of the Association 
оеш; at liberty to exhibit at the said Exhibition if they 
think fit. 


For Sale.—Messrs. Percy Huddleston & Co. will, on 
October 18th, sell various electrical apparatus and fittings by 


‘auction at Manchester. 


Messrs. Wheatley Kirk, Price & Co. will, on October 31st and 
November 1st and 2nd, offer for sale by auction the land, buildings, 
plant, machinery, and other contents of the works of the Good- 
fellow Engineering Co., Ltd. (in liquidation). Particulars may be 
found among our advertisements to-day. 

Particulars are also given of an auction sale to be conducted at 
Leeds on October 22nd, 23га and 24th by Messrs. Whitham & Sons 
(re Wharam & Borland dissolution). 


Educational Note.—A Student's Handbook issued 
by the Education Department of Blackburn Corporation gives 
particulars of the facilities for secondary education provided by 
the authority. A complete course in Electrical Engineering ia 
drawn up, embracing allied subjects such as drawing, mathematics, 
mecbanics, &c., without which no real benefit can be derived from 
the instruction given. Mr. P. M. Hampshire is the lecturer in 
Electrical Engineering. i 


Appointment Vacant.—Shift engineer for the Wat 
rington electricity department (45s.). 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commerctal side of the profession and indusiry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station  Engineers.— The staff of the 
Ilford electricity works presented Mr. J. A. LEE with a beautiful 
gold albert on Monday last, on the occasion of his leaving to take 
up an appointment as charge engineer at the Stepney electricity 
works. 

Mr. ARCHIBALD Расе, chief assistant engineer of the electricity 
department of the Glasgow Corporation, is to be married on the 
17th inst. To celebrate the occasion his colleagues in the elec- 
_tricity department entertained Mr. Page to dinner in the Grosvenor 
Restaurant, Glasgow, on Monday, October 18. The chief 
engineer, Mr. W. W. Lackie, presided, and was supported by Mr. 
W. A. Chamen, late chief engineer of the department, and now 
general manager of the South Wales Electric Power Distribution Co., 
who journeyed from Cardiff for the occasion, and proposed the toast 
of the evening. Messrs. MacCall, Paterson and Cairns acted as 
croupiers. Mr. Page joined the staff of the electricity department 
in Glasgow eight years ago, and has been steadily promoted until 
he has reached his present position. 

With reference to our note of last week concerning Bridlington, 
we learn that Mr. A. J. BECKETT, the borough electrical engineer, 
has declined the £20 grant of the Council. 

Mr. W. J. S. Jones bas resigned the position of resident engineer 
to the Durham Collieries Electric Power Co., Ltd. 

On the 10th inst., the marriage took place of Mr. W. J. LEEMING, 
the electrical engineer to the Buxton U.D.C., to Mies Eva Campbell, 
youngest daughter of the late Deputy Inspector-General С. A. 
Campbell, R.N., of Buxton. Amony the presents was a solid silver- 
fitted suit case, from the staff at the works. 


General.—Mr. А. L. CURLING, local manager at 
Rochester and Chatham for the National Telephone Co., who is 
leaving for Tunbridge Wells, has been presented by the staff with 
a gold-mounted umbrella, walking-stick, and framed photograph of 
the staff. 

Mr. JAMES LIVINGSTON, assistant superintendent of ;telegraphs in 
Glasgow Post Office, has been appointed chief superintendent of the 
telegraph department at Leeds, and entered upon his new duties 
yesterday (Thursday). Mr. Livingston has been 36 years in the 
service, and has passed through all grades. Forsome years he was 
engaged as lecturer on telegraphy and telephony in the Glasgow 
and West of Scotland Technical Collece. 

As our readers are already aware, Mr. Јонх Е. C. SNELL, 
M. Inst. C. E., M. Inst. E. E., M.Inst.Mech.E., Past-President of the 
Incorporated Municipal Electrical Association, will resign the 
position of chief electrical and tramways engineer to the county 
borough of Sunderland at the end of the present ycar. He has been 
retained as joint consulting engineer in the London County Council 
Power Bill, and will shortly commence to practise at Caxton House, 
Westminster, as a consulting electrical engineer. He has taken 
into partnership Mr. Stuart S. Moore Ede, who has had consider- 
able experience in railway and tramway work in America and in 
the East. Messrs. Snell & Moore Ede will be prepared to under- 
take Parliamentary work, arbitrations, engineering valuations 
and assessments; to give expert advice upon power, railway 
and tramway work, and the application of electricity to industrial 
purposes. 


Obituary.—The death occurred on October 2nd, at 
Edinburgh, of Mr. GEORGE SINCLAIR, boiler-maker, Albion Boiler 
Works, Leith. Mr. Sinclair was just putting a new patent water- 
tube boiler on the market. The business will be continued by two 
of the deceased gentleman’s sons, 


NEW COMPANIES REGISTERED. 


Electric Vehicles Development Co., Ltd. (90,213).—This 
company was registered on September 22nd, with a capital of £1,000 in £1 
shares, to carry on the business of motor-ear, landaulet, cab, omnibus and van 
proprietors, carriers of passengers and goods, electric and other motor manu- 
facturers, «е. The first subscribers (each with one share) ure :— B. F. Lironi, 
19, St. George's Avenue, Forest Gate, E., clerk; P. Atkins, 12, John Street, 
Bedford Row, W. C., clerk: W. Nendick, 62, Kingswood Road, Clapham Park, 
B. W., agent; F. S. Littlejohn, 85, Gracechurch Street, E.C., accountant; W. T. 
Harrison, 85, Gracechurch Street, E.C., accountant; A. J. Faulkner, 38, 
Bt. John's Park, Blackheath, 8 E., accountant; and L. E. P. D'Argrond, 59, 
Waldemar Avenue, Fulham, S. W., engineer. No initial publie issue. The 
nuinber of directors is not to be less than three or more than five: the first are 
Н. B. Van Dualen, G. Breffit, F. Griffiths, and H. F. L. Pilet; qualification, 
one share; remuneration as fixed by the company. Registered oflice, 149, 
Bishopsgate Street Without, E.C. 


Ystradgynlais Electric Light Co., Ltd. (90,178).—This com- 
pany was registered on September 19th, with a capital of £3,000 in £1 shares, to 
generate, store, accumulate and distribute electricity and eleetro-motive power 
for lighting streets and public or private buildings and places, or for any other 

urpose, &c. The first subscribers are :—Rev. W. M. Morgan, Manoravon, 

Stradgynlais, Brecon, 100 shares; E. E. Watkins, Royal Stores, Ystradgynlais, 
Brecon, grocer and draper, 25 ares; T. Williams, London House, Ystradgynlais, 
Brecon, attendance officer, 25 shares; О. D. Jeffreys, Gough Buildings, Ystrad- 
E£yrlais, Brecon, general hnulier, 25 Shares; T. Evans, Ystradgynlais, Brecon, 
engineer, 60 shares; E. Williains, Pantyffynon Cottage, Ystradgynlais, Brecon, 
boot dealer, 26 shares; and T. T. Rees, Ardwyn, Ystradgynlais, Brecon, school- 
master, 25 shares. Minimum cash subscription, half the shares offered to the 
pwWblic issue, . Registered without articles of association, 


CITY NOTES. 


Willans & Robinson, Ltd. 


THE annual meeting of the shareholders of thf company was held 
on Wednesday last week at the Cannon Street Hotel, Mr. Mark 
Robinson presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REvIEW, September 28th), said that, notwithstanding 
some misapprehensions on the subject, he was glad to be able 
to congratulate the shareholders on the progress of the com- 
pany's business and on the fact that they had at last reached that 


. long-expected point—the turning of the corner. The one matter 


which was of supreme importance to them was the ability of the 
Rugby business to earn good profits in the future. As far as con- 
cerned the work now going on, and that which appeared to be lying 
before them, and apart from the clearing up of old troubles, or of 
new troubles which had developed out of old transactions, he 
did not think that shareholders could desire a  wholesomer 
or sounder or more promising business than that to which 
they were now  devoting themselves. Even its volume 
gave no cause for complaint, for the number of men employed 
at Rugby was now considerably larger than it was in their 
best days, and the volume of their work there showed no diminu- 
tion, but a great increase over that of the past two years. They 
might think that he had referred too lightly to the clearing up of 
old troubles, but he thought he would show them that the losses 
they involved and which they deplored had not a great bearing 
upon their ability to make profits in the future. They were, 
indeed, great losses which they had to face, and they were 
not hidden in the report. They desired to deal with these 
losses through a suspense account until the hoped-for disposal 
of the Queen's Ferry works enabled the whole Josses of the 
company to be dealt with at once. The Queen's Ferry loss was now 
no more than about £2,300 in excess of the depreciation written off, 
and even that excess was less than the amounts charged to Queen's 
Ferry as its proportion of the debenture interest and directors’ 
s:laries. Ав there might be litigation in connection with some of 
the losses, detailed figures or explanations were inadvisable. The 
most serious single item was a loss which was plainly coming upon 
thein in regard to one of the large electric power companies whose 
debt they must treat as bad, though there was a suggestion to pay 
it in shares for which a future value was claimed. They also held 
a few of that company's shares, and those they must for safety 
write down to a nominal value. That was one of the cases where 
they took important contracts under the condition that they would 
accept payment of a certain proportion of the purchase money in 
shares. The arrangement had been unfavourably commented upon 
at their meetings, and loss had been freely predicted, but except 
to & very small amount they had lost nothing upon the shares 
received in payment from the company in question. The loss they 
would suffer arose upon the cash part of the contract in respect of 
payments which fell into arrear, and which the Power Co. was now 
unable to make. "The circumstances were very complicated, and it 
would be impossible to lay them fully before the meeting, but 
when he told them that only a year ago they sold quite a number 
of the shares on quite advantageous terms, they would realise 
that at the date of the last balance-sheet they had little 
reason to feel that their debt would not be paid. All the 
power companies were by no means in the same position, 
but they had thought it proper to write down to nominal values all 
shares which they held in other undertakings. It would be seen, 
therefore, that though they had lost no time in bringing forward 
these various matters as losses, the amounts were not in all cases 
realised or ascertained losses, but might be regarded to some extent 
as reservations for prudence’ sake, which might not all turn out 
quite so bad as they looked. There were two other things to be 
pointed out about these losses. One was that so far as they arose 
from contracts with power companies, large as the losses were, there 
had been no loss over the contracts as a whole. The contracts were 
for very large amounts, and as they were reasonably profitable 
contracts, the protits on the earlier portion of the contract exceeded 
the losses, which had arisen only in the final winding-up of the 
accowgs. Another, and very important, thing to be pointed out 
was that much of the loss had no effect upon the financial strength 
of the company. Bo far as it represented outlay in the past, upon 
patents and experiments, and the like, the only change was that 
this outlay would no longer figure as an asset. As regarded the 
shares written down, only a portion were shares taken in payment 
under contracts. Some were held by them asa pledgo of business with 
the companies concerned, while a further considerable number came 
into their hands as bonuses for which they paid nothing. To 8 
large extent these shares had no pretence to the quality of a liquid 
asset. As regarded expected losses under © debtors,” the case was 

different ; were these amounts paid to them they would, of course, 

beavailable for the general purposes of the company. But the 

precautions which had been taken throughout these difficult times 

to kecp the company in a financially strong position enabled them 

to bear this added trouble. Their boast that, bad as their case was, 

they had a strong position financially, was well-founded. They were 

accustomed to prepare estimates for some months ahead, of their 

protable expenditure and probable receipts, and they had been 50 

much on the side of prudence that their ability to carry on the com- 

pany was not affected by any of the losses in question. It might 

surprise some shareholders to learn that for over two years—the 

years in which some of their friends supposed they had been sinking 

into rapid ruin—they had never had an overdraft at their bankers. 

Reference was made in the report to their intention not to pro 

ceed with the once contemplated business of building large g85 

engines; this was, of course, the reason for writing off as àn 


___________————————-——— 
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immediate loss a good deal of expenditure which it would other- 
wise be reasonable to write off over a term of years. In the steam 
turbine business they hada more promising employment for their 
capital and plant than could ever be supplied by gas engine con- 
straction. But there was another reason, in the manufacture of the 
Diesel oi] engine, which, as they had stated before, had been under- 
taken by the company, and which they thought was likely to 
employ them so fully that they would have no wish, or need, to 
think further about gas engines. The first batch of Diesel engines 
should be completed before the end of the year. They believed 
this would prove to be one of the most valuable developments of 
the internal combustion engine. Before concluding, he would like 
to say a few words on the ill-understood subject of depreciation, 
and upon its effect on their accounts. He would limit what he had 
to say to the case of Rugby. They moved to Rugby in the 
spring of 1897, so there were 9i complete years to consider. 
In that time they had written off as depreciation on 
freehold premises and buildings, on plant and machinery, and 
on patents and experiments, the total sum of £120,009. They had 
fully maintained their buildings and plant in perfect condition out of 
revenue—in fact, in the 9} years they had spent no less than £69,426 
upon repairs and renewals. On the other hand, there was depreciation, 
which represented a real fallin value. Parts of buildings were pulled 
down to make way foradditions, or temporary buildings were removed 
altogether. The advantage derived from money spent on patents 
and experiments, however beneficial, could not endure more than 
a few years, 80, in their case also, writing down represented true fall 
in value. Searching back through the past accounts he had 
endeavoured to separate the items which represented the undoubted 
loss upon such things as the foregoing. After allowing for those 
real drops in value or extinctions of value, a sum of at least £50,000 
remained, which was, he assumed, depreciation in 94 years, of 
property which had been most thoroughly kept up out of revenue, 
and it was quite open to question whether this assumed fall in value, 
which they had treated as a real loss—that was, had charged 
against their profits, had a real existence, at any rate, to so large 
an amount. So long as Rugby was a going concern "—and it was 
never more so than now—it might be doubted whether it and its 
contents were not a good deal under-valued in the accounts— if not 
to the extent of £50,000, then to the extent of a large proportion 
of that sum. Their freehold included, for instance, about 40 acres 
of land, which cost them on an average £250 per acre. Land 
. adjoining their works had sold for building (after roads and drains 
have been provided) for nearer £1,200 per acre, and that alone 
~ suggested that Rugby was worth a good deal more than the balance- 
sheet showed. They must not think that they repented in the smallest 
degree having thus written the property down. The strong posi- 
tion of the company, under blows which many might have thought 
could not be survived, was largely due to the great prudence exer- 
cised in this matter in the past, and that was why they were able 
to stand before them to-day with small fears and large hopes for 
the future. 

Sir GILBERT A. CLAYTON, in seconding the motion, appealed to 
the shareholders to do or say nothing which would at all interfere 
with the sale of the works at Queen's Ferry, which would interfere 

with their growing business. 

Mr. WALTER STEWABT said that in 1900 the capital of the com- 
pany was £723,326, to-day it was £1,092,829. The debenture 
interest in 1900 was £100,000; it had since been increased to 
£246,000. The salaries and remuneration to directors in 1900 were 
£6,452, to-day they were £9,577. The gross profit in 1900 was 
close upon £51,000, to-day it was only £27,746, and while in 1900 
the profit available for dividend was £26,303, to-day there was a 
loss of £6,535, and the reserve fund had shrunk from £55,646 to 
£21,150. There was no doubt that all the trouble was owing to 
Queen’s Ferry, and he asked the shareholders whether in view of 
the figures they had been presented with that day, the chairman 
was justified in the optimistic view be took of things. 

Mr. LEEFE said he hoped the shareholders would give the directors 
alittle moretime. He wasat Rugby a few months ago, and was very 
much struck with the amount of work being done there. Queen's 
Ferry was a gamble, and the shareholders must face the fact that 
they had lost their money; certain it was that it would not help 
them to regain it by putting difficulties in the way of the directors 
gelling it. 

Mr. GEonam W.'ANDERSON, who is in charge of Queen's Ferry, 
said his firm belief was that there was & very valuable business 
there which only needed working up. 

e add further discussion, the report was adopted by 32 votes 


Cuba Submarine Telegraph Co., Ltd. 


THE directors’ report for the half-year ending June 30th, 1906, 
says that the. total receipts of the six months were £19,098, 
while the expenses amounted to £6,404, leaving a balance of 
£12,694, to which has to be added £5,604 brought forward from 
last account, giving a total of £18,298 to be dealt with. The 
sum of £5,000 has been added to the reserve fund, which now 
stands at £92,000. The dividend on the preference shares will 
absorb £3,000, and leave £10,298, out of which the directors 
recommend the payment of a dividend at the rate of 5 per cent. per 
annum on the ordinary shares, free of income-tax (as in 1905) ; the 
balance, £6,298, being carried forward to the current half-year. 
Since the close of the half-year a rising has taken place in Cuba 
resulting in the intervention of the United States Government. 
Some slight damage has been done to the company's property, but the 


cables have not suffered in any way and continue in good working 
er, 


Monte Video Telephone Co., Ltd. 


THE directors’ report for the year ending July 31st last shows 
after providing for all working expenses in Monte Video and 
London, a net profit for that period of £17,295, as against £15,473 
for the previous year. On May 1st last the directors paid interim 
dividends of 21 per cent. on the preference share capital, and 2 per 
cent. on the ordinary share capital, which absorbed the sum of 
£3,615 18s. After providing for the interim dividends there 
remains a balance of £13,679, and to this amount should be added 
the sum of £2,047, brought forward from last year, making an 
available balance of £15,726. After transferring £5,000 to reserve 
fund, and £4,000 to reserve for renewal of plant, the directors 
recommend the payment of final dividends of 24 per cent. upon the 
preference share capital, and 3 per sent. upon the ordinary share 
capital, leaving a balance of £2,383 to be carried forward. There 
has been a continued increase in the number of subscribers, and a 
proportionate increase in the receipts for the year. Last year 4 
per cent. was paid on the ordinary shares. 


Swansea Improvements and Tramways Co.— The 
report for the half-year ended June 30th last states that the gross 
receipts from the tramway undertaking amounted to £21,703, an 
increase of £4,952, and expenses to £18,512, an increase of £6,059. 
The expenscs include debenture and other interest, and provision 
for the estimated amount payable to the Swansea Corporation in 
respect of the tramways and light railways constructed by the Cor- 
poration, which are at present being worked by the company in 
anticipation of the lease to be granted, For the half-year there is 
a total of £4,999 at credit of protit and loss account. The directors 
propose to place to reserve and depreciation fund £1,000, and after 
paying preference dividend, there will remain to be carried for- 
ward £2,700. Тһе total capital expenditure of the Corporation in 
respect of the tramways and light railways constructed by them 
has now been agreed, and it is anticipated that the yearly amount 
payable by the company in respect thercof will be settled shortly 
and the leases executed. In order to cope with the increased traffic 
requirements, an arrangement has been made with the B.E.T. Co., 
Ltd., for the provision of 10 new cars, payment for which isto be 
spread over a series of years, the first instalment being payable on 
January 186 next. 


Clyde Valley Electrical Power Co.—The half-yearly 
general meeting was held at Glasgow on Thursday Jast week, Sir 
David Richmond presiding. The directors’ report for the period 
from January lst, 1906, to June 30th, 1906, stated that in terms of 
the remit made to the directors at the last meeting, Mr. Newcomb 


. Carlton, 2, Norfolk Street, Strand, London, had been appointed a 


director of the company. Contracts for the supply of power to 
the extent of 9,382 н.р. had now been made, including contracts 
with Yarrow & Co., Ltd., the Coventry Ordnance Works, Ltd., and 
William Beardmore & Co., Ltd. It was estimated that the above 
figures would represent the consumption of 10 million units per 
annum, and it was hoped that the necessary connections would be 
made by the end of the present year. The quantity of energy 
sold for the last half-year amounted to 358,312 units, as compared 
with 154,873 units for the previous half-year. Тһе report was 
adopted. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :— i 

De Mello Brazilian Rubber Co., Ltd.—175,000 7 per cent. participating cumu- 
lative preference shares of £1 each. 
And to allow the following securities to be quoted in the Official 
List :— 
Babcock & Wilcox, Ltd.—Further issue; of 30,000 ordinary shares of £1 each, 
fully paid, 


Ibbotson Bros. & Co., Ltd.—The thirty-fourth annual 
report of the directors states that the profit for the year ended June 
30th last amounts to £19,691, to which has to be added £9,571, 
brought forward from the previous year. The directors recommend 
that a final dividend at the rate of 10 per cent. per annum, free of 
income-tax, for the half-year ended June 30th, making 74 per cent. 
for the year, be paid on November 1st next; that £5,000 be added 
to the reserve fund, and that the balance of £3,798 be carried 
forward. 


Indo-European Telegraph Co., Ltd.—The directors 
have declared an interim dividend for the half-year ending June 
30th last at the rate of 5 per cent. per annum (as in 1905), free of 
income-tax, payable on and after Novembet 1st next. The transfer 
books will be closed from the 18th to the 31st inst. 


Anglo-American Telegraph Co., Ltd.—The board 
has resolved to declare an interim dividend for the quarter ending 
September 30th, 1906, of 15s. per cent. on the ordinary stock, and 
£1 10s. per cent. on the preferred stock, less income-tax, payable on 
November 1st. 


Direct United States Cable Co., Ltd.—The board 
has resolved upon the payment of an interim dividend of 4s. per 
share, free of income-tax, being at the rate of 4 per cent. per annum, 
for the quarter ending September 30th, 1906, such dividend to be 
payable on and after the 26th inst. 


Geneva Tramways Co., Ltd.—This company on 4th 
inst. confirmed resolutions passed at a previous meeting approving 
a scheme to sell the undertaking to a new company. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 
ort- есерш for | No. ute 
Locality. night e of Total to date. | miles 
ended. fortnight. wks. open. 
8 ә 2 * | | 9 
Aberdeen  .. .. | Oct. 3 4,849 |4 1,980 | 18 | 29,671 + 1,887 14.4. 
Ayr is .. Sep. 29 | 1,209 |+ 111 | 20 | 8,440 + 138 8 " 
Bath .. “se .. | Oct. 8| 1,871 |+ 818 | 40 38,869 |+ 6,174 , 18 
Belfast Y А „ 5 | 7,172 72,756 40 | 132,876 |+ 41,606 | 40 63 
Birkenhead .. . " 1 268 |+ 178 | 27 29,652 |+ 537 18:52 
1Blackburn .. А 5 8| 1,188 |— 28 273 | 29,778 |+ 1,802 18:62 
Blackpool Corp. ..| „„ 4 8,081 |+ 593 25 | 44,019 4 8,004 11:87 .. 
i —Fleetw'd. , 6 | 1,866'+ 575 14 21,003 '+ 8,228 8°25 
+ Luytham | Зер. 2  825|e 155 89 | 19,89] 4 1,953 1. 
Bolton m .. Oct. 7 | 4,291 ;- 509 27 69,857 р 4,464, 26 
Bournemouth А „ 3; 8,617 + 641 263 | 419,895 + 9,940 18°75 | 4671 
Bradford кер. 99 4,646 |+ 257 20 | 128,144 |+ 5,008 68 
Brighton Oct. 6 2,018 f 98 27 | 30,254 .. 5 
Bristol : » 510, 479 jh 862 | ee à * 98'b | .. 
Brit. Elec. Trac. Co . | | | 
Airdrie " ‚в 472 — 7! 89 8,653 + 682 | 8°65) .. 
Barnsley . .. „ 28 328 — 11 „, 6,395 + 89 Я 
Barrow „ 28 570 |+ 33; „ | 10,298 |+ 666 6°87! .. 
Cavebill н 28 247 + 147 „ 8,724 + 1.667. 
Devonport n W 976 f 16 „ , 18077 |— 142 8· 888 
Gateshead.. ee (T) 28 2,009 + Е6 90 87,558 + 2,028 M95 ee 
Gravesend, N'fleet „ 28 615 |+ 91, 9,647 |+ 420 65!.. 
Greenock .. — . „ 28) 1,58 |+ 71, | 26,778 |+ 1,957 725 
Hartlepool oe | s 28 6117 26 „, 12,024 + 1,6 672 
Kidderminster ..| „ 2 280 |— 41 ,, 4,900|— 35 .. |.. 
Leamington ee LI] 28 364 5 22 95 7,029 + 2,640 8 ee 
Merthyr .. » 28 4171+ 39 „ 7,700 | 210 99!.. 
Metropolitan e 97 28 7,005 + 726 op 184,951 + 80,771 22 . 
Middleton. ix 28 741+ 8|, 14,129 577 , 85) .. 
Mid. JointCom'tee; у 28 | 19,616 |—1,144 | „, | 896,520 '+16,635 | .. | .. 
Oldham — Ashton | , 28 1,173 — 20 ,, 22,8361 |+ 589 |9'1B| ., 
Peterborough „ 28 955 |— 18 „ 5,190 — 314 881! .. 
Potteries и 28 9500 |+ 94 y 60.195 |+ 8,307 , 29 
Rothesay » 28 666 + 66 „, 10,358 |+ 1,83 , 2°96; ., 
Southport oo | эу. 28 726 T 79 „ 18,163 4+- 896 8˙17 
48. Metropolitan .. ,, 28 481! .. | 38B 10,804 e д Ж 
wansea .. e|» 28 1.770 f 109 30 82,964 |+ 5,057 | b'5 | .. 
emouth » 28 017 |+ 50 „ 10,817 |+ 106 | 8°76! .. 
eston-s-Mare n 26 430 |+ 55 „ ; + 682 3 
t Worcester. . „ W бол у— 28 „, 11.373 — 835 8-75 .. 
Wrexham..  ..| &, 28, 226 |+ 18 „ 414 + — $2 | „ 
Yorks. Wool. Dist. ,, 28, 1,935 |+ 463| „ | 85,593 4 10,114 17 
Miscellaneous „ 28 223 „ 4218 — 47. 
Burnley 0 Oet. 6 | 2.586 + 229 89 ee eo 7:5 ee 
Burton-on-Trent „ 6: 690|+ 28 | 37 8,602 — 451 | 961+ 1 
Bury .. Я Sep. 80! 2,101 v 26 ‚667 " 10:5 | .. 
X „ 29 4899 |+ 900 26 | 66,561 |4 176 15˙87 .. 
Carlisle A .. Oct. 6 889 |+ 12 40 7,554 29. 
Chatham and Dist. „ 4 | 1,756 |+ 485,40 | 27,657 + 721 12-84 +85 
Cork .. 75 .. „ 41.068 1 24 40 19,686 — 189 989 
Croydon on NET. 5 2,981 |+ 458 | 18 29,008 + 2,866 11°95|+ *5 
Darlington ee ee | Sep. 29 421 1+ 15 26 6,667 + 196 | 4°67! .. 
Darwen , .. | Oct. 6 588 7 85 27 7,065 |+ 816 | 4°86) .. 
Dover.. . „ 6 525 |- 40 27 7.7905 |+ 1,111 4°75 | + y 
Du ee е 9 5 10,156 + 567 14 79,629 + 4,467 (8°75 +’ 
Dundee  .. „ 32.337 |+ 299 | 90 | 929,948 |. 4008 18 |+ +6 
East Ham . „ 6| 1888]+ 2311|27 | 25,777 |+ 2,879 | 8 + à 
Exeter е » Б 696 |+ 176 | 27 8,501 |— 147 ;4°75 |+ 5 
Gl w " „ 6 | 96,644 | +8,668 | 21 ч + 98,290 81°75; 4 6 
+ Halifax .. | Aug. 29 | 1,760 |+ 89 | 22 419 4 1,044 87 |+ 1-6 
Hastings oe Oct. 5 2,004 . ee ee oe ae ee 
+ Huddersfield е „ 6| 1,581 |+ 229 27 42,448 |+ 8,991 | 98 |.. 
Hull ee ee ее ik) 6 4.611 + 295 %7 61,682 + 1,596 18 ев 
Ilford .. » . . | Bep. 22 960 |+ 28 24 12,622 |+ 211 | 6°87! .. 
Ilkeston . .. | Осі. 3 274 |+ 49 27 8,777 1+ 481, 85,.. 
Ipewich „ 6| 8791+ 65 27 | 19,965 | 78 |106| .. 
Isle of Thanet „ 6 1.205 |+ 250 40 | 29099 + 22 11 
+ Kilmarnock » 6 178 ＋7 25 21 8,472 — 82 495|.. 
tKirkcaldy .. Sep. 26 296 + 85|.. 992 ix 75| .. 
1Lan'kshireTrm.Co.| , 27 | 1, + 61|89 84,405 |+ 5,906 !19:56 + 
Leicester Oct. 6 | 4,478 |+ 852 | 40 - is OREN 
Leith .. Sep. 29 | 1,072 |+ 169 | 20 10,831 |+ 4.754 6 |+ 1 
Li l „ 29 | 22,045 |+ 764 | 89 | 421,078 + 7,646 | 104 |+ 1 
нь. .O. ee ,9 22 24,788 oe 25 661,799 ee 96} +47 
London United Oct. 6 | 12,671 |+2,114 | 40 253, 487 + 18,650 | .. Ht 
+Lowestofs .. Sep. 50 | 949 52 | 9901 — 416 835|.. 
"n .. | Oct. 6 | 29,898 (4 8,845 27 | 879,561 | +25,681 | 146 | +21 
Newcastle .. „ 6) 8,156 |+ 578 27 | 104,028 |+ 7,181 | 96/6 5 
Newport Rep. 0 1,998 |+ 185 26 17.149 |+ 1,098 | 14:5 C 1'6 
Northampton Oct. 5 938 4 87 27 | 14,740 |+ 285 ББ 5 
Oldham oe Т! 1 8,819 + 644 | 28 51,775 | + 5,1€8 28:15 í 
Pontypridd ? 5» 6 849 (+ 39 27 4,654 126 | 8:56 | .. 
Portsmouth А „ 6! 4,086 |+ 654 | 27 61,048 |. 118 | 14:5 | .. 
ton e|» 3 1.502 * 954|.. a e 
N ee » 4 1 m d^ + 44 27 17,6868 + 65 7-5 " 
Rochd 6 oe • ge 6 2,119 + 497 26 29,073 + 8,807 20:6 e. 
Rotherham „ 4 990 + 40 27 19,864 |+ 1,248 | 9°88) .. 
Salford А » 1! 9,929 |+ 762 96 | 120,948 |+ 8,290 88:9 | .. 
Sheffield А T 7 | 10,844 |+ 912 28 | 149,586 |+ 9,857 :3516| + 14 
Southampton „ 8) 2,020 |+ 93 | 264 602 T 880 
. „ 38 882 |+ 182 | 27 12,968 |+. 690 |.. 
Sunderland .. e|» 7! 2,750|+ 290 27 39,892 |+ 2,278 10:87 
Swindon 4 si E s a i КА su 
eside ° » 6 948 |+ 168 | 40 18,401 |+ 1,565 | 8:87 | .. 
althamstow „ 6! 1,180 |+ 805 27 ,599 $e 52-10 |.. 
West Ham .., 4 4,658 |+ 583 | 27 | 02,826 7 14,555 1477 1:4 
Wolverhampton ..| , 3 1,717 f 119 27 23, 496 oe 12°5 | . 
Yorks. W. Riding. „ 4 1,662 |+ 147 40 | 383,87 
Baker St.- Waterloo „ 6! 8,995 i 14 19,465 oa 4|.. 
Cen. London Riy...| „„ 6 | 19,591 — 548 | 14 78,478 |— 3,433 | 66 
City & 8. Lon. Bly. | „ 7 6,591 |+ 893 | 14 | 86,214 |+ 2,087 (6:25 | .. 
Dublin-Lucan Riy. | „ 6 259 « 12/14 2.005 — 9 7 |.. 
G. N. and City т T 6 8,646 |+ 248 14 92,966 |+ 1,611 8°65! .. 
L'poolOverh'd Riy. „ 7. 2,840 |+ 18/14 21,572 — 562/67 | .. 
Mersey Railway ..| » 6. 38,467 |+ 299 14 28,114 (+ 1,759 | 4'b| .. 
MUN Rly » 7 90,817 T: 14 | 202,841 ic 10:5 | .. 
Met. District Rly „ 7 16,007 |+ 979 | 14 | 102,801 |+ 9,968 | 24 
Anglo-Argentine „ 7 89,070 493,996 | 40 | 696,611 1 66,599 48 |.. 
§Auckland .. ‚14! 9,710 |+ 771 | 864 | 90,000 |+ 6,082 [18:64 .. 
§Brisbane ..  ..| „ 11,079 |+ 995 |.. 85 e 
Brit. Columbia Rly. Aug. 23,189 |+2,982 | 83 | 44,879 1+ 5,740 
u'n'sA'r'sE.T.Co. | Sep. 8 | 2,806 |+ 177 | 86 48,840 |+ 7,607 | 2A |. 
Bu'n'sA'r's-Blgr'ho | „, 30 7,569 — 200 | 89 | 14,021 |+ 6.119 
Calcutta oe ee Oct 6,078 == 163 ee ee ee ae ee 
§Cape Eleotric Т. Ld. 24 ^» бв jan ТЕ 
Geneva Aug. 8,952 |+ 852 T ee ae 
Minugoortie, W.A... | Bep. 4,106 “з 89 88,908 Vs 206|.. | 
adras — .. ...| „ 80| 871 |+ 121 89 | 17,068 |+ 1,857 | 10-6 | +13 
Mexico eo ee 97 74,400 ee os ee eo ee ee 
erth N. A.) „ | Oot. Б) 8795 |+ 1740 58,168 |+ 8,976 | 94°96) +5 
* Com with the corresponding period o! 1905. + One week cniy, 
f Inoludes horse, mesm and over receipte, f One month. 
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STOOKS AND SHARES. 


Tuesday Afternoon. 
FaALLIxd markets are as plentiful as the October blackberries, and 
the stringency in Lombard Street acts unfavourably in almost 
every direction. In the general malaise it was not likely that the 
electrical departments would escape, and prices have sympathetically 
declined in conjunction with hundreds of others round the Stock 


Exchange. 

Labour trouble on the Clyde spread fears of what might happen 
further south. First it was the railways that suffered in price. 
then the iron and steel companies, now it is electrical supply under- 
takings which are threatened by this bogey. Mr. Haldane's 
speech at the end of last week was welcomed in the Stock Exchange 
as evidence that the Government had not entirely sold itself into 
the hands of Labour, but prices recover with more difficulty than 
they decline, and Supply shares are weak. 

To this reason is attributed the drooping of Metropolitan Electric 
Supply to 8, Westminsters to 94, St. James to 10, City Lights to 
10}, and County of London to 84. Edmundson's are 3 easier at 
34, апа an equal fraction came off London Electrics at 2, and 
Charing Cross at 44. Chelseas are down to 53. Nor have all the 
provincial shares been free. Oxfords fell to 61, althongh 
Folkestones regained the 2s. 6d. lost a week ago. The market has 
slipped into a languid condition even worse than that which pre- 
vailed prior to the little revival last July, and the loss of business 
adds a black frame to a picture already sufficiently depressing. 

If Sir George Gibb hoped to pacify the Wimbledon travellers on 
the District Railway by his little compromise in the matter of 
fares, he must be feeling rather disappointed at the result of the 
reductions, The aggrieved areas are only the more encouraged to 
pursue their demands, and the agitators have not relaxed their 
efforts in the least. District stock keeps at 22, but Metropolitan 
advanced to 604 upon the expectation of what effect complete 
electrification of the line may be likely to have upon traffics, A 
trial was run over the whole course one day last week. For the 
current half-year the takings have decreased to no less than 
£35,861. As опе of its regular customers remarked, in describing 
the present conditions of travelling on the Metropolitan: It is too 


unspeakable for words.“ 
Central Londons, City and South and Waterloo and City stocks 


have not changed. 
At one time, since we last wrote, British Electric Tractiong were 


down to 4 ; as it is, the price is 4], whilethe Preference are about 8. 


Both the Debenture stocks are lower. The movements are the more 
or less logical sequence to the doubtful wisdom of the company's 
financial policy in not making sufficiently liberal allowance in the 
past for reserve, depreciation and the like funds. With Tractions, 
Brush Ordinary have come down, the Ordinary losing 1 at 
17s. 6d., and the Preference 5s. at 14. London United Tramways 
Preference are a little harder at 93, work having just been com- 
menced upon the company’s new route from Wimbledon to 
Tooting. 

Another sharp rise has lifted British Columbia Electric Railway 
Deferred to 19274, an advance of 4 points. Anglo-Argentine 
Ordinary are v harder, but Belgranos dropped 4 to 33. 

In connection with the tramway market it is of melancholy 
interest to record the desth of Mr. Thomas Ibbotson, a Stock 
Exchange member who, in conjunction with his partner, made tram- 
way shares & speciality. Mr. Ibbotson was always courteous and 
patient in explaining even to the most obtuse, and his memory will 
live in the gratitude of many. 

Movements in the Telegraph section are mainly downwards. 
The Anglo-American Telegraph trio has weakened in spite of the 
quarterly dividend of 15s. on the company’s Ordinary stock. 
Direct United States are dull, despite the 4s. dividend just 
declared. An excellent report caused no movement in Cuba Sub- 
marines. Marconis fell to a sovereign, and Western 'l'elegraphs 
lost half-a-crown. On the other hand, Reuters are again j better 
at 73, and Commercial Cable bonds at 974 are the fraction higher. 
The Indo-European dividend is at the rate of 5 per cent. Tele- 
phone issues are irregular. National Preferred is back to 110, and 
the Third Preference shares show pz; loss at 58. Monte Video 
Ordinary are a shade firmer, the company raising ite dividend from 
4 to 5 per cent. 

Manufacturing and Industrial shares have come under the bane 
of Labour, the weakness having little to counteract it in the shape 
of public support. Cromptons at 35s. have receded à, and West- 
inghouse Preference at 25s. are { down, the Debentures shedding 
3 points to 77. The dividend and report made Edison & Swan 
better at first, but the partly-paid “ A " shares are rather lower this 
week. Greenwood & Batley maintain their rise of the other day. 
Electric Construction Debenture fell a point. Willans & Robinson 
made further progress on the down grade, the Preference falling to 


22, and at 34 Telegraph Construction shares are lower. 


Bank Rate.—The Bank rate was yesterday raised to 


5 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


— —„— À— € — M ee 


Btock | Closin | Closin Business done | Risa + 
Present or Dividends for the last € g week ended 
AM. tations Quotations : or 
Issue. Р a four years. kn and. Oct. Yth. un "à h Fal 
i |... — | 1903. 1904 1904. | 1906. Highest | Lowest. 
26,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 Nil Nil i | E1— 43 05 - 4| NE T 
Do. do. 5 96 Debs., Nos. 1 ie 1,950 Red. | 100 Nil Nil 5% Ri — 93 Ex — 93 7 . 
702,600 | Anglo-American Telegraph .. „ | Stock | 60/6 618. g 8196 bbs - t8 66 — 68 ( ij 15 4 
B,148,700 | Do. do. do. 8 ꝙ Pre... Stock | 6% | 6% % | 6% | 113 —114. 1124 2113) sy | Hs | — a 
8,148,700 Do. do. do. Deferred .. | Stock 1/- 28. H $96 243 — 24, 24 - 24: | 246 234 - à 
60,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Btook Red. 100 xs vs Wut v М 101 —108 101 —163 - T a 
44,000 | Chili Telephone, Nos. 1 to 44,000 vs b 6 7% 8 18 61— 7 67 — EE 3 
Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. Stock 4 4% 4 | 4 f6 — t" xd Q6. — Ost xd! $7) » +4 
16,000 Cuba Telegraph ee oe ee ee ee ee 10 64 Я 10 % b 5 B$— 9 84— 9 87 N ee 
6,000 Do. 10% Pref. eo ee eo 10 10 6 а, 10 | 10 17 = 18 Ў 17 ae 18 oe ee ee 
8.000 Direct Spanish 3 lo 74 бош . & 10 P 10 Ф 10 Уу S7 94 20 91 d н x 
0 ee — 4 - ee ee . 
000 0e | 50 4 4 4 | 98 —101 өң 101 ne Ё 
0710 Direct United Btates oe Cable С^ Debs 90 jj fe 8127 | 115 162 — 15] 162 — 15% 15} 15 . = | 
65,500 | ітесь W. India Cable, 44% Reg. Deb., 10 1,200,R, | 100 % 1» 44% | 44% | 10 —102 100 —102 1005 : 
noo | eem S вјетар, Ога, Pre ook е е 10 | ud | me | ae | aut Wit |omc-e | | om | 
о. 61. р 47 = — 9e — 
1,848,772 Do 4 % Mort. Deb. Stock Red. Stock | 4% 4 2 4 2 4 2 107 —109 107 —109 10K 1074 ; 
77177... ы: Cue Teles т $ 15 13 | 7% | soto | aan | "|. 
too ee T T 3 = ee ee 
800,000 Hast & 8. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 100 4 4% 4 2 4% 99 —101 99 —101 à es 
900,000: | Do. 4 % Reg. M. Debs. (Mauritius 85 b.) 1 to 8,000 | 25 4% | 4 DA 4 4% | 101 —103 101 —103 
180,887 | Globe Telegraph and True 10 fg 54% ae 54% 10j— 11à 10i — 11А 114 11 
180,887 Do. do. 6 % Pret. Ks s 10 % 6 > 6 6 % 14:— 144 lig - 114 114 143 5 
150,000 | Great Northern Telegraph, of Copenhagen es 10 19495 | 16 27A % 24 Ро — 34 во — 88 7. 

n |{ Heller and Bermdas Cable, 44% tnt Mora) 1 | 4% | cam | a% | 44% | 100-102 190 %% 
17,000 Indo-European Telegraph #9 is - "E 95 10% |10% |18% |13 9$ £9 — 61 69 — 61 60, 501 vs 
951,197 | Marconi's Wireless Telegraph... ff 1 Nil Nil Nil Nil 1— l} Am 14 23 / 244 А 

Mte: Monis y Video Telephone Co., Ltd. 92 „„ | p в % : 3 О, H- lrn А - is .. * dn 
* о. L] Фо { 5 р ea, А =”. es Aa es 
1,983,888 | National Tel hone, Pref. Stock Us s e. | 100 6 & 6 6 b 1094 —1114 109 -111 1108 1004 — 3 
1,966,667 Do. Def. Stock ee oe ee 100 44% b 5 6 100 —111 109 — 111 110: 1098 ne 
15,000 Do. do. 6% Cum. 18% Pret. .. .. 10 6 $ 6 6 6 11 — 18 11 — 13 12 1184 ә 
15,000 Do, do. 6% Cum. ind pret ape 10 6 6% | 6 6 104 — 124 10) — 123 ор... e 
2000000 | Do: at "ii 2 Deb: Book Red. e soon | B | mA | mA 5% | B I" 95 100 . 
1,689,598 Do. do. Deb. Stock Red. 100 | 4 4 4 4% 102 —104 102 —104 1034 
179,818 | Oriental Telep. and eo. 1 70 171,604, fully paid 1 6 80 64 7496 11 *— lfr 17 — ls 28/15 | 27 / . 
50,000 Do. do. do. 6 “С um. Pre f. eo 1 6 6 6 % 6 $ 1. — 17a 1 K — 112 ee oe — i 
100,000 Do. до, do. 49% Red. Deb. Stock | 100 = "s SEE — 99 7 — н i i 
12200, PAGE European Tel., 4 % Guar, Debe., 1 to 1,000 100 Ф - & : $ : $ z о E D. T 2 
u r's ee ee ee 5 MS ! ee 
60,000 | Telephone Co. of Egypt, "44 % Deb. Red. бе 6. | 100 "m x és 44% 101 —104 101 —1C4 КЕ s А 
8,901 Submarine Cables Trust ee oe ee Фе Cert. 6 6 6 o, 6 % 129 —132 129 —132 oe ee 
70,000 United River Plate Telephone be és 5 1 В 8 8 5 7— 7 7 — a Я T 
40,000 Do. Б % Cum. Pref., Nos. 1 to 40,000 b b 6 6 5% Bi— 5 ^ ss T 
179,947 Do. do. 6 Debs. oe ee ee ee Btock 6 b b 5 2 109 —112 109 —112 eo oe 
15,0001 | West African Telegraph, Shares .. 10 3 4 4% 4 9; — 10 vi- 1 e .. oe 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 93 Nil Nil il Nil 2— 1— 855 5% E 
160,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Вор. Tel. | 100 4 4 49% | 4 $ 1004 —1084 100 — 1 : ; 
207,980 | Western Telegraph, Ltd., Nos. 1 to 207,930 10 1 1 1 5 144 — 144 14i — 143 143 144 - $ 
15,000 Do. do. b % Debs. 2nd series, 1906 | 100 5 b b 5% — ws к 
668,380 Do. do. 4 95 Deb. Stock Red. | 100 4 4 4 4% | 103 —106 103 —1C6 104 А s% 
88,821 | West India and Panama Telegraph .. ә ө 10 Nil Ni i és p- d 7:6 ee 
84,568 Do. do. 6% Cum. 1st Pref. "e Vk | 10 Ue 7%°! 6 5 9% 64 - ia 6 3 ee 
4,669 Do. do. 6% Cum. 2nd Pref. ve^ oe 10 il Nil i Nil 44— 53 f »s : 
80,0002 | Do. do, 6 Debs., Nos. 1 to 1,800 ee 100 b 96 Б 96 b 96 6 % | 99 —102 99 —102 | ee ee eo 


Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


u, % | Angin-Argenune ‘Lrams, 200, C bo 9DU,UUT .. Kh 5 | " р о в o 7 — xd 7,.— "5xd 72 MEM 
100,000 | Do. Nos. 430,005 to 910,007 and 560,008 to 580,007 . b з "s p | EN «DILE „ 751 ma +h 
360,007 | Do. 64 % Cum. Prefs., 1 to 260,00. . 5 .. 5% | 5 % | 54% 51—, 6ra | o tii— Cn bx; àj > 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 е 6 % 6 | 6% 198 —141 139 —142" 141-1 +1 
285,100 | Auckland E. Trams., 6 % 1st Mort. Deb. Stock .. | 100 T 5% | 5% | 5% | 108—105 | 103 —1С2 ра a - 
800,000 | Babcock & Wilcox, 1 to 580,000 " 1 z 17% | 20 8 20 % 2 — 41 xd 3à— *àxd| Е0/. 77,6 
100,000 Do. do. 6% Cum. Pret., i to 100,000 .. 1 s 6% | 6% , 6% 11.— Ujaxd . 1j,— 11 us 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. — .. 5 " we 1% | 1% ri Фр ed— 5 oe — 
Em коок ИЧИ M dH dH cil 
ry . * (е ee isa = 4 e ee 
20,000 Do. do. 4% Funding Certs. .. 5 sá ex 4 | 4% 4— 4 4— 4 А | oe . 
800,000 Do. do. 69 lst Mort. Deb. Stock Red, | Stock | 6% | б Б a | 6595 | 101 —1C8 104 —108 105 : 
gend degEREIE Ша да ааа BEE |i | Hh 
L) е * * ee ee 0 0 C і сех —115 4 
115,000 Do. 5% Cum, Perp. Pref. Btock .. >. | 100 Р 5 5 5 107 —110 108 —111 b x. ; +1 
940,400 Do. Ist Mort. Debs., 1 to 6,250 .. 4 | 2. 1 $ | n? 104 —106 104 —K6 ү .. » м 
183.801 nudi zi 5 Power Debs., 1 to 9,900 0 | ate ia ! x % 9, а Бут Doe 1 13 А ‘y 
ti lee Traction oe e ec ee % 2— о: 34 — i. 95% 4018 m 
161,487 | Do. do, 6 % Cum, Pref. .. ..| 10 | 6 2 6 6 $ 6 * . 9% 8 — 9 | ка| f | = 
1,415,429] Do. do. 6 Y Perp. Deb. Btock .. Stock 6 b 6 i 6% | 10 —1l3xd | 107 —111 xd 110 104 si 
410,178 Do. do, % 2nd Deb. Stock Red. | 100 Vs т 43% 44% v2) — 954 b — 93 | 93 T —2 
100,000 | British Insulated and Helsby Cables re wi 5 | 10 4 8% | 8 во 61— 6; 6j— FP : ‘a 
100,000 Do. do. 6% Cum. Pref.  .. б 6 6 $ 6 6 % br — bk 62— Ch gi ks 
600,000 Do. do. 44 9 Ist Mort. Deb. Red. | 100 44% ч 44% 4455 102 —105 102 —105 m ae ёз 
212,000 Faritish Wontinebouse 62 E 9005 5" 100 ки 44% % 44% £4 — ER 91 — US sh ee T 
ritis estinghouse e to an - i z 44, : "E 
400,000 { 375 001 tc 475 000 b T 6% | Nil » H— 1j : a 2,6 | 236 i 
460 806 тво Lindi & Co AO oe Deb. Book. 21 Nil a ^N „ di ү Jd Ds i й 
? в LE) е ә» ee 1 oe = ео ee ee 
60,000 Do. do. 6% Cum. Pret. .. | £l | Ni | Nil | Nil | .. | MJ t016 1 T 1 у BN : 
150,000 "Brash ошо Engl on.cum 8o Prel. | S 6% e | 65 ee | пса и | ae | x 
A А on-cum 5% | | ; 18— — 17 32 28/11 — 
100,000 | Buenos ‘Ayres & Belgrano’! to — eae Ec ed NE een 28 — » n. 4/3 —й 
uenos yros o grano, 6 ә % — 24 —! i 65 s | 6 і 1 == 
40,000 | Do. "А 6% Cum, Pref., 110 40,000 | 5 e 6 6% 6% Ер fe d Ded. ИН Ў 
217,700 De 5% Deb. E 00 үз» 5 5 б d aw ет. ш 1 aes PES. | 
? e toc ee ee ee 1 eo 6 96 b % 9 — ary А ^6 eo . 
190,000 Do: 5 7 2nd Deb. Btock ee ee 100 ee 6 96 6 96 b e 103 —10⁵ 102 —106 | ee | ә. е 
оо Nt FAC MM E I NOME UI INN eee ae ур 
0 е oe oe ee oe ee ee 75 — ^ end oe on ee 
850, 000 Do. % lat Deb. Stock — .. .. | 100 ins Ul dx E 44% | 103 —106 103—106 |16 | 334 | .. 
mp 8 Cable : 5 ares 3 ie с u $ n D Фф P 104— " pos nj | a = va 
е 0. um e 5 H Ё 2 ее 
pie Do. do. 1 Py ans Mort. Deb. Stock Red. or 4$ ie 44% ат i s 10 | 10k =. | m a 
rams., 0 ee ee oe ee 6 1 § | ч? * oe LI 
450 Сапег. Kellner Alkali, 1 to 450,000 |. 1 „4 & 4 Ф | 6% | IŠ- 15, 1 „— là asi . . 
280,211 Do. 44 % 1st Mort, Deb. Stock | 100 x: 13% | 44 44% 97 —102 | —102 Se e 
9 ood Central I London Railway, 25 5 „ Btock ‘ ‘ ‘ : ‘ % E = 85 68 = s ei | FÉ | 
* a ee toc т. 4! — А (SN 
680,816 Do. do. Det. do. ое oe Btock 4 4 " 4 4 96 73 — 76 73 — 16 7 12 oe ee 
1 480,000 | City and South London Кайта e оа „„ Stock | B ^i a% 115 42 — 44 49 — 44 44 43 Е 
85,000 8 ee " v B b Oy là- 14 h- 12 80.7 ae — k 
g. R 


* A period ‘of nine months, + Quotations on ae Stock Exchange. t Unless otherwise stated all snares are .ully paid. ; Interim dividende, 
u And bon: 18 of | 108. { From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANTIES.—(Oontinued ) 
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43 % 1st Mort, Db. Bix. Red 


Воск Dividends for the Closing Closing 
otations Quotetions week ended or 
SOM Bhare. last four years. pee Oct.9th. | Oct. 9th, 1906. | Fal 
t 1909. | 1908. | 1904. | 1906. Highes. Lowest 
Dick, Kerr & Co., 1 to 960,000 А 1 - sa 10 Vs là— 1 85/3 24/8 T 
о. до. 6 Cum. Pret., 1 to 805,000 ..| 1 a. 16 6 6 Li- Ii d 
Do. do. 44 % Deb. Btock ee ee ee 100 oe 4 E] ч 14 BE 15 oN -e oe 
Dublin United Trams. (1 ‚1 to ‚000 10 ee 6 6 4 — 15 ee oe ee 
Do. 6% Pref. ' between land 60, 000 10 " 6 6 6 E = ‘a ‘104 sin $s 
Edison & Bwan Ued., id A d shrs., £8 LI] 1 to 99,961 b 1 Ni at 45. › 8— a sus = à 
Do d 4 " shares, 01 7,189 ee 6 Nil Nil 4; о ' Fm * 5 76 1 
4% Deb. Stock Red. 100 4 4 4 4 › — 88 б, - * 
Do. 6 ind b. Btock Prov. Certs, all pd. . 100 b 6 Б 5 4 WwW — 95 xd sé T +1 
Ellectrio Con otion 1 to 119,100 .. 2 6 4 Nil K А: А sh «5 
Do, do. 7 96 Cum. Pret., 1 to 81,800 2 1 7 7 7 % & ee ° i 
Do. do. 4 i . 1st Mort. Deb. Вк. | Stock 4 4 4 4 % 94 — 87 T aa — 
General Elecirio Oo. (1 Cum. Pref. ЕЯ 10 5 5 5 5 % yv— v ee T à 
Do. do. a Mort Deb. .. | Btock 4 4 4 4 91 — 04 7 2 S 2 
Gt. N. & Ct Rail Prot, Ord. A "4 % 1 80 т 10 ie 8 4 4 4 7 j Я 
Greenwood Besley 7 тың ‚ Pref. Mis IO А 7 1 7 101— 10 d ; - 
Do. Mort. Debs. ee ee 100 oe 5 5 5 101 25 104 ee oe * 
Henley UNE T) x Telegraph Works, ore. di! us 5 20 15 3 P u е 15 P ; Я 
4 — oe ео ee 
Do. do: d Gon. 1 Deb. Stock Stock d d 1 5 1074 — 1094 1074 5 » 
India-Rubber, Gutta-Percha & Ora erapl Works.. 10 10 1 5 1 17 — 18 ae "n ss 
үке Overhead Railway, Ord es МА 10 là 18 1} Nil 15$— at? = as s 
Do. do. t. £10 paid js 10 5 b b 6 — T .. 
Ре. United Trams (1901), Ты to 50,007 - 10 $a 8 6 8 8 — 8 » ЕХ vis 
Do. do. 60,008 to 100,000 (£6 paid) x 10 88 8 6 B 84— 4+ А | ү е 
Do, do, b pA Cum. Pref., 1 to 125,000 ee 10 ee 5 b 96 b арды 94 ‘ ) 91 .. 
Do. do. 49 186 Mort. Deb. оой  ..| 100 va 4 4 96 4 y) — 96 M [| e T 
Metropolitan Electric Trams, Detd. .. a "t 1 Nil Nil Nil 8 f T "e 
Do. b С um. Pret. ee ee 1 b 96 b 96 b g " Б 9 er . se * 
Do. 44 % Deb. Stock Read. | 100 E te 43 44 .—100 ә | —4 
Peebles (B.) & Co. 6 9% Cum. Pref., 30,001 to 50,000 b as us 6 96 6 4ij— 5 xd é D. - 
Potteries E. Tro., 10,001 to 40.000 4 60,00 001 to 64,600 | 10 4. |5 b 4 61— 73 on | * 
Do. 4 % Deb. Stock ee ee ee 100 ee 44 44 44 100 —103 a3 | 33 i 
Telegra Conan and Maintenan nance = 12 20 4 20 15 15 83 — 85 x * 4 
4 96 Deb. Bds., 1 to 1,500 . 1909 | 100 4 4 4 4 100 —102 | ; 
Under d, E. R., Lon., 5% Profit Shar. B. Nts. ә ee ee ee 6 b 90 -— 92 , | 1 * 
Waterloo & City Railway, Ord. Stock - .. | 100 dd 8 84 55 101 — 101 102 UL La 
Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 8 Nil i — 1 | 3 
Do. 696, C. P., 80,001 to 80,000 & 195,001 to 141,686 5 85 6 Nil Nil 1— 2} 31/6 8 | xS 
Do. 4 96 1st Mort. Deb. Stock ee ee ee 100 ee 4 4 % 4 % 7 9 em 80 iu I< | CA. 
ELECTRICITY SUPPLY COMPANIES, 
Бирү! (Kent) E.L. & P., 1 to 14, 000 oe b ee b Ж d 4 y. ee . oe 
do, 43 % lat. deb. stock .. | 100 43% 4 4% - : е 
Brompton & Kens. Eleo. Lt, Sup., Ord., 1 to 90,000 6 896 10 % 10 10 h е ee Б 
do. 7% Cum. Pref. 5 1% 7% 7 7 % 105 a 
Central Electric y : Guar. Deb. Stock ee 100 4 y . 4 7 • 4 4 n 022 i ee 
Charing Cross M oity EP Pre 6 10 & 8 9 8 € 5 «X 80/- zi — { 
Do. do. b 45 i: 4 444 96/3 E 
Do. "Ону Undertaking ^4 18% Gum. rt. 6 ad 449 * s IT 
Do. о. é% Deb Red. e. | 100 4 ч 4% 4 4% А у» 
Chelsea Electricity Supply, Ord. s 6 45 d4 6 6 & es is —i 
Do. о. % Deb. Stock Red. .. | Btook * * 44 43% , АР : 
City of London Elec. Lighting, Ord. 40,001—110,595 | 10 5 | 5% 6 6 X 10, | .. seq 
Do. 6 % Cum. f., 1 to 40, 10 6 ч 6 & 6 6 «€ ; E T 
PC CDS IRE IP PA MES 
е v. LI] . y n 7 n { 7 D ee е 
Д of Durham ice p Ord. NE : : ;! : * £s 0 Н % 63/3 is " 
Oounty ot London Electrio Lis ng, ORI т 40,000 10 4% 4 9 a 5 & 8g R | —{ 
Do: 60 аав 10 6 * 6 & 6 "n * PA 4 8 e 
Li 0, ee y n Р . y О ee oe 
Do. do. ind "Deb. E Stock .. | Stock dé 443 4 4 X 1014 T — 
Edmundson's Electric Corporation, Ord. Shares .. b 71$ 71% 1 4% i% —i 
ро; do. “ek х 9 СЫ 306 ag 6 % 6 6 «€ 5А 5 . 
st Mort А У % * e. : 
Folkestone, 1 o 10,000 id m "m 5 m HH Hi 914 Р es "T 
Do. 5 9% Cum. Pref., 1 to 10,000 ee ee b ee oe ae 5 у 4 ее ee 
Do. Ist. Deb. Stock ee ee ee 100 ee 44% 0 . ee 
Hove, 1 to 18, ee ee Фе ee ee 6 ee 9 A5 oe EN 
Do. New (£6 10s. paid) de^ eve uen Ка #8 M 9% 23 i +! 
. 4% Deb. Btoc is s vs sd ..| 100 iu 4 4 4% T x zi 
Do. 44 9% Deb. Stock ..| 100 oe 44 449, А va = 
Kensington and Knightsbridge Electric Ord. b 10 L 12 10 % A А os 
Do. do. do. Deben, Btk. | Stock | 4 4 4 4% 1004 100 T 
London Electric Bupply боран imited, Ord. 8 i Ni 8 4 9 | e — i 
Do. do. do. 6% Pret.. 6 6 6 6 9c a „> . 
Do. do. 4% let Mort. Deb. Stk. Red. Stock 4 1 4 4% А Y . 
Metropolitan Blectric Bupply, 1 to 100,000 . 10 10 € Bh ite | — 3 
Do. % Cum. Pref. 1— 71,106, £8 pd. 5 % 5 * 
Do. 4 96 1st Mort. Deben. Stock ee e y^ ег ee ee 
Do. % Mort. Deben. Stock Redem. | Stock * ZA vs m 
Midland Electric dre 4$ 96 let мо Deb. 100 43% 10) js . 
Newocastle-on- Tyne, 1 75,000 ЧА 6 as 8 8 8 Vs oe . 
Do. TE 1to 75,000 . "T is 5 5а б 5 5 x . 
Notting Hill Electric Lightin 9 0 10 6 $ 6 1 1 : n is 
Do. do. 4% st Mort. Deb. ..| 100 4 4 4 4 ar i T 
Oxford, 1 to 96 and 407 to 18,81 810 ee ane 5 re 64 1 1 js » —i 
Do. 4 Deb. Btoc k. de eo 100 oe 4 4 4 co ee * 
Bt. James’ and Pall Mall Electric Light, Ord. 5 143 144 144 194 10 E =t 
Do. do. 7 96 Pref. 90,081 to 40,080 5 7 7 7 7 vi we . 
Do. do. 84 Deb. Stock Red. ee 100 9 83 84 ee td 
Smithfield Макем Hleotric 40% Ord. .. b 4 4 4 1— 2 1— 2 T T 5 
Do. Deb. 8 Stock Btook 4 4 4 4 74 == 18 74 — 73 ec oe e: 
South Met. Elec. Lt. ower ws - i 1 N 94 #4— 12 on " 
( Late C E ME ae 1 Nil 1 7 1 ! 18 1 
Dist, E. E. Co.) 4% 19% Deb. Btk. | 100 4 44 4 №2 05 ха | 102 —105 xd ae e 
bp oup s % Pi lee [ee lee сы dodal cnl 
5 12 іх 14 18 1 9 — 10 9) ; "d 
6 b 6 6 Ы 


Do. 
Westminster Electio Supply. Ord. а" is 
do. 9 15 Cum. Pref, ae 
(Originally 6 %—Red. to 44 9% from 81st Dec., 1905. 


Shares not officially quoted Mackay Companies, ord., 16—77. Pref. 74—76. 
+ Unless otherwise stated all shares are fully paid. § 


Interim dividends. 


(Bank rate of discount 4 per cent, September 18th. 1906). 


Business done | Rise - 
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NOTES ON THE WORKING OF WATER- 
TUBE BOILERS. 


By R. SOMERVILLE BAYNTUN, A.M.I.C.E., 
A.M.I.M.E., A. M. I. E. E. 


Tun following notes are based on experience gained by the 
author during the past few years with various types of water- 
tube boilers. The tests described have proved of much value 
for keeping the boilers under treatment in good condition 
and for minimising priming. In one case where an installa- 
tion of boilers had been burning out tubes at an average rate 
of 20 per month for some years, these tests were carried out, 
and by their assistance the failures of tubes were immediately 
stopped, not a single tube having failed for 18 months. 

While it is indisputably of great assistance to have a 
trained chemist to supervise such tests, yet few electrical 
power stations are able to have one, and the tests here- 
after described may be made by an unskilled man. In the 
author's station they are made by improvers, the results 
being occasionally checked. The solutions should all be 
obtained ready made up from chemists who are used to 
making up analysts’ reagents, and not too much should be 
obtained at once, as they should be used fairly fresh. 

The one great point requiring attention is to use the 
utmost cleanliness in all the tests. Separate burettes should 
be used for each solution, and should never be interchanged. 
All vessels should be well washed after use, and given a 
tinal rinse with distilled water. 

It is not claimed that all these tests nre chemically 
accurate, as in some cases there are foreign substances pre- 
sent in the water under test which may impair the accuracy. 
However, they are all that is required for practical purposes 
to determine whether the conditions of steaming are good. 
They are primarily intended for plants having water-tube 
boilers where surface condensers are used, the air pump dis- 
charge being filtered by a chemical filter using alumina 
sulphate and soda ash as the reagents. The air pump dis- 
charge test is only suitable where the circulating water is 
saline. 

Boiler Water Tests —A sample is drawn from one or two 
boilers each day, so that each boiler may be tested once a 
week. It is most conveniently taken from the gauge glass 
drain after about three minutes’ blowing through. Careful 
tests have shown that there is no difference in density 
between a sample thus obtained and one taken from tbe 
blow-down. Any considerable amount of suspended matter 
would probably show that the filter had been passing pre- 
cipitate. In small quantities this does no harm, but if 
much be present priming is likely to occur. The sample is 
tested for alkalinity and salt as indicated below. 

Air Pump Discharge.—This is tested for salt to detect 
leakage of condenser tubes or ferrules. The test, which 
is only possible when the circulating water is salt, is a very 
delicate one, it being possible to detect & pin-hole in one 
tube out of 3,000 by this means. 

With water-tube boilers of small steam disengaging sur- 
face ib is & most, important point to detect such leakage, as 
these boilers will often prime dangerously with less than 
4 per cent. of the salt that might һе allowed to exist in a 
marine type boiler. 

In cases where the circulating water is fresh water, the 
condenser may be tested by shutting it off with the vacuum 
in it, allowing it to stand for some time, drawing off a 
sample of water from the steam space, and testing it for 
hardness as below. If the hardness is above one degree 
there is leakage.. . 

Filter Discharge.—Yhis should be tested every day for 
alkalinity. The sample should be the average of a dozen 
or so taken at five minutes’ intervals, or may be drawn by 
means of a small siphon or tap into a bucket. The precise 
degree of alkalinity required depends chiefly on the hardness 
and quantity of the make-up water. Where this contains 
any sulphates of lime and magnesia, it is advisable to main- 
tain such an excess of sodium carbonate in the filter discharge 
as shall reduce these sulphates to carbonates, thus avoiding 
the deposition of hard scale in the boiler. A slight excess 
of sodium carbonate is therefore maintained in the boiler to 
ensure this being done; 10 to 20 grains per gallon will be 
ample, and will not give rise to any priming. 


Make-up Wafer.—'This should be periodically tested for 
hardness, as even a town's supply will often vary considerably 
at different scasons and in various weathers, and will thus 
require a varying excess of sodium carbonate in the filter 
discharge. 

Alkalinity Tests. The apparatus required for these tests 
comprises : Two 25-cc. burettes, one double burette stand, 
one 100-cc. measuring cylinder, one beaker of about 200 cc. 
capacity, and a spirit lamp with tripod. 

Standard decinormal sulphuric acid and sodium hydrate 
solutions and litmus solution will also be needed. These 
solutions should be obtained ready made up and standardised 
by a manufacturing chemist. 

The procedure is as follows: Measure 74 cc. of the test 
sample and put it in the beaker, adding a few drops of 
litmus solution to colour. Put a convenient quantity (say 
20 cc.) of the acid solution into one burette, and add by 
small quantities to the sample in the beaker till this turns 
red, adding about 9 cc. excess to enmure distinct acidity. 
Note carefully the exact amount used. Then boil the sample 
over a spirit lamp for 10-15 minutes to drive off the carbon 
dioxide generated bv the previous titration. Next put some 
sodium hydrate solution into the other burette and titrate the 
solution back to neutrality (which is shown by the purple 
colour), noting carefully the quantity required. Then the 
excess of acid used over the sodium hydrate multiplied by 5 
will give the alkalinity in grains of sodium carbonate per 
gallon. Example :— 

Water taken, 74 cc. ; acid to turn solution red, 1°5 cc. : 
two cc. of acid added, makes total 3:5 cc. ; sodium hydrate 
added after boiling, to bring solution back neutral, 1:25 cc. 

Then 8:5 — 1:25 = 2°25, 

2°25 x 5 = 11:25 grains per gallon. 

Limit.—The filter discharge should not get above 2 or: 
grains per gallon, nor the boiler above 20 graius per gallon. 

Instead of the above test a similar one may be made using 
methyl orange as the indicator instead of litmus, and in this 
case it is only necessary to titrate to neutrality with the acid 
solution, and then calculate the final result as before. The 
disadvantage of this method is that the methyl orange is not 
nearly as sensitive as litmus, and the precise moment of 
change of colour is difficult to determine, so that a con- 
siderable error is often introduced. 

Salt Tests. — The apparatus needed for this test is :— 
One 25-cc. burette and stand, one 200-cc. beaker and one 
100-cc. measuring cylinder. Standard decinormal silver 
nitrate solution and potassium chromate solution for use as 
the indicator will also be required. 

The same test may be used for both air pump discharge 
and boiler water, but in the latter case it is advisable to take 
a smaller quantity as a sample, to avoid using a large 
quantity of the silver nitrate solution. Therefore, 75 cc. is 
а convenient quantity to take for the air pump discharge 
test and 25 cc. for the boiler water test. Measure the 
required quantity of water in the cylinder, pour it into the 
beaker with a few drops of the potassium  chromate 
solution, and titrate with the silver nitrate solution, adding 
drop by drop from the burette. If any salt be present, a 
white precipitate of silver chloride will be formed, giving the 
water a milky appearance. Add the silver nitrate till a red 
precipitate is formed, which does not quite disappear on 
shaking, t.e., which gives a faint reddish tinge to the solution. 
This indicates that all the salt has been taken up by the 
silver nitrate, and that silver chromate is being precipitated. 
The volume added should be carefully noted and multiphed 
by 16 in the case of 25 сс. being taken, or by 5:1 if 75» cc. 
are taken. This gives the grains of salt per gallon present 
in the sample. 

Limtt.—The amount of galt which may be allowed in a 
water-tube bojler depends chiefly on the liability to priming 
which exists. With boilers whose steam-disengaging water 
surface is small, it is not advisable to get above 200 grains 
per gallon. 

The air pump discharge should not get above 3 or 4 grains 
per gallon, as it soon concentrates in the boilers. 


Hardness Test.—For this test, a 25 cc. burette and stand 
will be required, also a wide-necked stoppered bottle, and 
some Clarke's standard soap solution. Take 50 cc. of the 
sample and pour into the bottle, add_the soap solution by 
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quantities of 4 cc. at a time, closing the bottle and shaking 
well after each addition. | 

It is necessary to obtain a lather that will remain for two 
minutes when the bottle is laid on its side. When this point 
is reached, the quantity of soap solution used is noted, and 
the result obtained by referring to a table, a copy of which is 
given below, in which the degrees of hardness are expressed 
as parts per 100,000 : — 


I k— —— — M — — ——— 


eae f  * Soap. 1 Sonp. e Soap. Hardness. 
i hardness: | | | 

1 18 5 6:0 9 11:8 | 13 `) 1802 
1:5 1:27 55 | 671 | 95 | 12°56 | 13:5 18 81 
2 197 6 | 743 10 1331 14 19 6 

25 26 65 | 814 ЕТ 14:06 14:5 | 904 

3 325 7 386 11 148 15 | 2119 
35 | 39 75 957 {115 | 1563 155 | 22°02 
4 457 8 10:3 12 16:43 16 22:86 
45. , 533 |/85 11105 | 125 | 1722 (^em oq — 

| 


If the water is so hard that 50 Сс. requires more than 
16 cc. of soap solution to form a permanent lather, take 
half the quantity, make up to 50 cc. with distilled water 
that has been recently boiled for 10 minutes (to drive off the 
carbon dioxide), proceed as before, and double the figures 
given by the table. 


SOME RECENT ELECTRICAL CASES. 
[BY OUR LEGAL CONTRIBUTOR. | 


At the close of the legal year, it is often well to pass in 
review some of the cases which have been considered by the 
Courts in relation to any particular trade or industry. 
Though they do not often figure in the High Court, electrical 
undertakers are sometimes forced to go there in spite of 
themselves. Although knowledge of electric lighting law 
may not often be wanted, still, when it is wanted, it is 
on the American said of the revolver—* mighty 
айу.” 

Questions relating to the transfer of electrical undertakings 
from local authority to company, and vice versa, are not of 
frequent occurrence, but are likely to be of considerable 
Importance within the next few years. It is anticipated 
that where local authorities have been unable to make their 
undertakings profitable, they will be glad to seize any oppor- 
tunity of transferring their powers to a company ; while the 
time is rapidly approaching when the power of compulsory 
purchase by a local authority may be exercised. Agreements 
for the transfer of electrical undertakings must be sanctioned 
by the Board of Trade, and the question has recently arisen 
as to what agreement must be sanctioned. 

It appears from the recent case of Mayor of Lambeth v. 
South London Electric Supply Corporation, that all the terms 
of the arrangement must be brought before the Board. By 
a provisional order, confirmed by statute, a local authority 
were made the undertakers for the supply of electrical 
energy for lighting purposes within their district, 
and they were enabled, with the approval of the Board 
of Trade, to transfer their powers. The local authority 
entered into negotiations with a company for the transfer to 
the latter of their powers, and it was agreed that the com- 
pany, as a term of the transfer, should erect and maintain 
a dust destructor and dispose of the refuse supplied to them 
by the local authority. A deed containing these terms was 
submitted to the Board of Trade, but the Doard refused 
to approve of it upon the ground that they had nothing to 
do with the erection of a dust destructor. Two deeds were 
then drawn up, the first for the transfer of the powers of the 
local authority as to electric lighting, which the Board of 
Trade approved, and the second for the erection and 
maintenance by the company of a dust destructor. The 
destructor having been erected, the company refused to 
maintain it and to dispose of the refuse. In an action 
by the local authority for a declaration of their rights, it 

was held that, as the execution of the second deed relating to 


the dust destructor was a term of the first deed, it required 
the approval of the Board of Trade, and without that 
approval it was invalid. 

The question of compulsory purchase has also arisen in 
relation to electric tramways. Just as, under the Electric 
Lighting Acte, the undertaking of a company may be brought, 
up by the local authority at some time or other on the terms 
of the local authority paying the “ then value of the under- 
taking, so, under Sec. 48 of the Tramways Act, 1870, а 
tramway company may have to transfer their property and 
goodwill. The question—What constitutes the “Шеп 
value" has given rise to some difficulty in practice. It 
would seem to mean the value to the sellers not the value to 
the buyers. It was decided by the House of Lords in the 
recent case of Manchester Carriage and Tramway Co. ғ. 
Swinton and Pendlebury U.D.C. (22 T.L.R. 154) that 
where a local authority purchase the undertaking of a tram- 
way company under Sec. 43 of the Tramways Act, 1870, 
they may be compelled to purchase a depót outside their dis- 
trict which is suitable to and used by the tramway company 
for the purposes of their undertaking within the district. 
‘The then value " of the tramway, &c., in Sec. 43, means 
the value to the promoters, and not the value to the pur- 
cbasing authority, at the date of the notice requiring the 
tramway company to sell. The decision of the Court of 
Appeal was reversed, and the judgment of Justice Channell 
restored, upon the ground that the finding of the arbitrator 
in the special case was not ambiguous, and that he had 
found that the depót was suitable to and used for the pur- 
poses of the undertaking. "The effect of this decision may 
be illustrated by considering the position of an electric 
lighting company selling their undertaking to а local 
authority who desired to “scrap” the old plant, and sub- 
stitute new therefor. In such a case the “ then value" 
would not be the value of old iron bnt the value which the 
plant was to the vendors. 

While local authorities in their position as undertakers for 
the supply of electricity have many privileges, they are by 
no means all-powerful; and are not permitted to exceed 
the rights and privileges conferred upon them by statute. 
So, where land is purchased by agreement for the purpose 
of erecting a generating station, the building of a refuse 
destructor thereon will be prohibited by the Court. (In 
Attorney-General г. Pontypridd U.D.C. (22 T. L. R. 576.)) 

A local authority, who were the undertakers for the supply 
of electricity within their district, purchased, by agreement, 
land for the erection thereon of an electric generating station. 
The whole of the land not being wanted for the generating 
station, they proceeded to erect a refuse-destructor on part 
of the land, intending to utilise the heat derived from the 
refuse destructor in the generation of electrical energy. At 
the time they purchased the land they intended so to use it, 
but this was not communicated to the vendor. It was held 
that the local authority were not entitled to use the land, 
which was acquired for the purpose of erecting & generating 
station, for the erection of a refuse destructor, which was no 
part of the generating station, and was neither necessary nor 
incidental to the supply of electricity, and that an injunc- 
tion would be granted to restrain them from doing so. 

Where electric tramway undertakers have the right to 
run trams through city streets, they also have certain obliga- 
tions imposed upon them. Thus the highway authority are 
generally relieved from the duty of maintaining or repairing 
that part of the road which is occupied by the track, this 
work being handed over entirely to the tramway company. 
Where disputes arise as to the construction of the clause 
which imposes this obligation, they are in general referred 
to arbitration, and it has recently been decided under a local 
Act that disputes relating to the question as to who is to 
repair the junction between tramway track and road metal 
must also be referred. Competition із so keen between 
tramways and "buses that the owners of these vehicles are 
glad to make what profit they can out of advertisements. 
As a general rule, so much is paid cach year for the 
privilege of placing advertisements on “ each running car. 
The meaning of the term ** running саг?” haa recently come 
before the Courts for consideration. In Griffiths v. Mayor 
of Southampton (22 T. I. R., 301) the corporation of а 
borough, which owned the tramways therein, agreed to 
permit the plaintiffs for five years to affix advertisements 
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upon all the electric tramcars, and the plaintiffs were to pay 
to the corporation certain annual rents “ for each and every 
regular running electric tramcar," tle rents to be payable 
quarterly in advance. There was also a provision that the 
plaintiffs should remove the advertisements from any 
car which had to be repainted and replace them 
at their own expense without any compensation. 16 
was held that a regular running car meant a car 
which was in the service of the undertaking as part 
of the rolling stock intended for regular use at the 
beginning of the year, having regard to the nature of the 
route and the exigencies of the traffic, and that car was not 
less a regular running car by reason of occasional with- 
drawals for repainting and repairs. 

The question of nuisance caused by electrical undertakers 
has also been considered within the last few months. Some 
of the residents in a street adjoining the King's Road elec- 
tricity works of the St. Pancras Borough Council brought an 
action to restrain the Council from continuing a nuisance 
caused by their dust destructor and electricity works; and, 
while the residents lost their case so far as the dust, destructor 
was concerned, they succeeded in obtaining an injunction 
restraining the defendants from working their engines во ав 
to cause vibration sufficient to constitute a “ legal nuisance." 

The trouble in question was caused by a three-crank 
compound steam engine, driving a 450-KW. continuous- 
current dynamo, which had been the cause of com- 
plaint in a former action. Since then, however, the 
balancing of the engine had been improved by carrying 
out certain recommendations of Prof. Dalby, but recently the 
set had needed repair, and, after it had been taken down and 
re-erected, the vibration was once more evident. It was 
practically admitted by the defendants that there had been a 
certain amount of vibration when this particular 
engine was running. The serious matter for cen- 
sideration is the effect of such decisions in hampering 
the development of the electricity supply industry, which is 
already crippled by a number of legal restrictions. The 
following clause is included in every Electric Lighting 
Order: Nothing in this order shall exonerate the under- 
takers from any indictment, action or other proceedings for 
nuisance in the event of any nuisance being caused by 
them.” Thus, although the electricity supply undertaker is 
bound, under penalty, to supply electricity to practically 
every consumer who requires it, and must, therefore, gradually 
increase the size of his works, and put in larger generating 
units, yet he is liable to an injunction at any time calling 
upon him to stop these engines if it can be proved that they 
cause sufficient vibration to be objectionable to those living 
near the works. For if a 450-KW. set, even though it be a 
badly balanced reciprocating engine, creates an “ actionable 
nuisance," the sets of twice, thrice or 10 times the size, now 
being installed in electricity works, may well do the tame, 
for presumably noise is a nuisance just as much as slower 


vibrations; and the large turbine sets that are now built do 


not always run silently. A simple remedy for this state of 
affairs would be, of course, for the electricity supply 
` authorities to buy the property surrounding the works ; but, 
unfortunately, the undeitaker has no power of compulsory 
purchase under the Electric Lighting Acts. As а matter of 
fact, the St. Pancras Borough Council in the case just 
alluded to, had already acquired the land on which the 


houses stood, but not the leases, and one result of the action 


was that the Council finally bought the leases at a far higher 
price than they would otherwise have had to pay. It may 
be mentioned, with reference to this case, that the St. 
Pancras Borough Council have recently introduced a Bill 


into Parliament with a view to relieving themselves of this 


clause. 


Battery Маіпіепапсе. — Тһе Harr ACCUMULATOR Co. 
have been maintaining the battery in connection with the electric 
lighting at the Deptford Baths and tbe Town Hall for £14 178. per 
annum. Their agreement expires on October 27th, and they require 
the payment to be increased to £28 per annum, as the market price 
for raw material has increased cent. per cent. since the battery was 
firat putin. Under these circumstances the Baths Committee has 
resolved not to renew the agreement with the company, but to place 
the maintenance of the battery in the hands of the Baths engineer 
and his staff. 


OUR UNIVERSITY LABORATORIES: 
A DEFENCE. 


[COMMUNICATED. | 


— 


TiIRED of the silly season sea-serpent and wearicd of the 
confusing facts and figures of the fiscal alarmists, certain 
daily newspapera have recently been enlivening their readers 
with periodic incursions into the realms of engineering 
science. To some extent one feels a certain amount of 
sympathy with the benign proprietors of newspapers who 
wish to educate the man in the street in matters scientific. 
There is obviously very grent need to educate, in things 
appeitaining to machinery, that much-talked of individual 
for whom the daily newspaper serves up the tragedies aud 
the humours of life. Nowadays we are all motoriste, for u 
penny 'bus fare entitles us to speak upon small details such 
ав carburettora, ignition or compression with the authority of 
а specialist. It is true that our friend the passenger in the 
motor-’bus is not so happy when he wanders like a veritable 
Mrs. Malaprop into technical terms concerning electricity. 
Yet it must be confessed, and it is pleasing to notice it, that 
even the average product of free education takes an interest 
in the all-pervading motive and lighting power of the 
twentieth century. As Sir Norman Lockyer hus said, 
“we are in a world which has been entirely 
changed by the advent of modern science, modern nations, 
and modern industries,“ and perhaps it is well to 
have science, diluted with catchy phrases, served up 
to the multitude, always assuming that the facts of the case 
are not misstated. 

A few days ago there suddenly appeared an engincering 
section in the great champion of the fiscal propaganda, and 
the authorised organ of the tariff commission. After an 
informing introductory notice, with which we are somewhat 
in sympathy, there was a sort of leaderette under the heading 
„Are our University Laboratories Obsolete ?" We learn 
that “our mind" gained a very unfavourable impression 
after“ visits to the engineering laboratories of some of our 
leading teaching institutions." There is a good deal which 
might be contested in this leaderette, but the sentence which 
especially demands interrogation is the following : ** The 
laboratories are for the most pait equipped with toy 
machinery of an obsolete kind, which has the effect of giving 
the students a false idea of proportion." It may be that 
there were many anxious parents undecided how to sturt 
their sons in their careers as engineering learnere, who read 
that sentence, and who promptly decided to give their sons 
the greatest handicap possible to a would-be engineer, an 
entirely workshop education. That is where the daily 
papers have such a grcat responsibility, for they reach alike 
the wise and the ignorant. Тоу machinery" is apt to 
remind us of the historic tea kettle of James Watt, the kite 
of Franklin, the apple of Newton, or even tlie first small 
10-H.P. turbine of Parsons. The writer of these words 
rushes into the usual fallacy that only with huge apparatus 
can proper laboratory instruction be given. Mention is 
made by him of the wonders of American University 
laboratories ; and while we on this side of the Herring Pond 
are possibly envious of the huge sums of money with which 
these places are endowed, yet we «an at least claim tliat, 
dollar for dollar expended, our own colleges turn out better 
resulte. The all-important subject of research is calmly 
ignored by our friend of the lay Press; but let us for a 
moment see where the great discoveries and inventions have 
sprung from. We start off with a tribute to America's 
Benjamin Franklin, and then pass on tothe roll of England's 
workers in the tame science. Faraday, the discoverer of 
electrical induction, from which the dynamo and practically 
all the vast electrical industries һауе sprung, ‘worked in 
London. Daniel, the inventor of the electric battery; 
Wheatstone, rendered immortal by the telegraph ; Clerk- 
Maxwell and the late Dr. John Hopkinson all worked in an 
* obsolete laboratory " in the Strand. It is a curious fact 
that nearly all of the inventors and masters of research have 
come from these belittled English laboratories. We have 
still with us, and working for the progress of science, such 
men a8 Kelvin, Crookes, Lodge and J. J. Thomson. 
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The OBJECT OF THE LABORATORY. 


What seems to be in danger of being lost sight of in any 
discussions upon laboratory instruction is the fact that the 
main purpose of any experimental work conducted at a 
University is, or should be, to teach the student how to 
think. We can imagine a student being passed through a 
series of experiments where all he had to do was to read 
certain instructions, pull certain switches, and record what 
was marked on certain instruments at stated intervals. He 
might have todo exactly similar work in actual practice 
afterwards, and he could possibly earn his living at it. He 
may have covered much ground, have stored his mind with 
facts, have learned carefully and well the methods of 
manipulating certain machinery. On the other hand, we 
can imagine another student, working away in a place where 
he had to exercise great Ingenuity in order to devise appa- 
ratus for making his tests, acquiring principles and knowing 
the reason why of everything ; perhaps not altogether familiar 
with the stop-valve of a large engine, and ignorant of what 
is inside the enclosed casing of the working parts, but very 
familiar with the principles upon which every heat engine 
must work and which make for economy. If we watch the 
two after graduation, we shall see that at the end of ten years 
the man whose education was built up upon the bedrock of 
elementary principles has distanced the one who started to 
build the structure with no foundation. The Universities 
should surely teach the student how to learn, and let his 
practical experience come later. — If they have done their 
duty, the laboratories have given the student a trained mind, 
and it is his own fault if he does not broaden it with prac- 
tical experience afterwards. We do not wish to make а 
machine of the student, or to pump into him a lot of infor- 
mation about practical work which will make him “ too big 
for his shoes," when in the natural order of things he 
must take a subordinate position in industrial work after 
leaving college. In the multiplicity of experiments there is 
a danger of obscuring fundamental laws and principles, and 
students working with large apparatus and laboratories 
running with clock-work regularity do not perform experi- 
ments in a fashion that gives them education in self- 
reliance, in methods of ingenuity and in the ways of think- 
ing. We must lead out from the student's mind, cultivate 
in the student's mind, the ability to reason, to scheme and 
to plan for himself. Especially in overcrowded laboratories 
we find students being drilled through their hours of instruc- 
tion like performing animals put through tricks. Figures 
must be jotted down on printed laboratory forms; let but 
the apparatus be at fault and the student must be switched 
on to another experiment so that no time may be lost. and 
the apparatus is repaired by the staff when the students are 
not there. The, bitterness of attempting to arouse enthu- 
siasm and interest in any testing work in the man who 
knows nothing of electrical physics must have been felt by 
every laboratory instructor. Surely we can never hope to 
turn out a complete engineer, and no one would think of 
asking a college graduate to immediately take up works 
organisation or full managerial responsibility any more 
than to make him chief engineer of a central station. 
An apprentice or a workman with a small firm is likely 
to get much more varied and useful experience than one 
who is but a unit in a huge works, and is perhaps placed 
on one routine job for years. So it is possible with 
small engines and dyuamos to learn more in a laboratory 
than by spending the time upon testing large units. It is 
the curse of our age that we all want to get rich without 
working, and it is the misfortune of the students that most 
of them want to learn without thinking. Such a great 
deal depends upon the attitude with which a student 
approaches his work. There must be something sacred in all 
knowledge, something for us to revere in the smallest 
laws of nature. It is for this reason that it would 
be well if the Press, and especially the daily Press, 
for reasons stated above, should teach the coming 
generation to enter the portals and temples of learning with 
due humility and respect. Not so long ago there was the 
cry sent up that as a nation we were being beaten both in 
ship-building and machine-tool making, but the answer to 
these propheta has come with the launching of the new 
Cunarders, and the building of the magnificent lathes for 
the rotors of the turbines which will propel them. There is 


a great work yet for the Press to do in educating the public. 
„The ordinary run of men live among phenomenon for 
which they care nothing, and know less. They see bodies 
fall to the carth, they hear sounds, they kindle fires, they see 
the heavens roll above them, but of thé causes and of the 
inner working of the whole they are ignorant, and with their 
ignorance they are content." It is one of the most en- 
couraging signs of the times for those who believe in the 
future of our race, that these things may, in a few decades 
hence, not be 80. 

Statesmen are demanding thut the principles of science 
shall in future be taught in our Board Schools, and the ladder 
from the Doard School to the University is yearly being 
made easier to climb. Our Universities require more funds 
and greater endowments, but on the whole, they are main- 
tained with great efficiency. It is doubtful if any other 
institutions could furnish such examples of great self- 
sacrifice on the part of those who spend their lives in giving 
Wistruction without any great hope of monetary reward, and 
of Lours of weary toil, cheerfully given, in the hope of 
probing yet deeper into nature’s secrets, and so advancing 
the civilising influences which shall improve the lives and 
thoughts of mankind. 


SOME CONSIDERATIONS ON THE DOUBLE- 
FLOW TURBINE. 


a 


[ COMMUNICATED. ] 


To the general engineer the double-flow turbine is compara- 
tively unfamiliar. This type of machine, however, is by no 
means obsolete; in fact, latterly it has made consider- 
uble progress, At least one prominent firm is successfully 
manufacturing a modification of the original Parsons double- 
flow turbine, which, in the writer’s estimation, compares 
advantageously (from a purely mechanical standpoint) with 
any other type. А few remarks on the- design and operation 
of such machines, therefore, may perhaps prove to be of 
interest. 

The doirble-flow turbine, to stand its ground as a sound 
commercial commodity, must, in the first place, not be of 
abnormal length, or take up excessive floor space. This is 
an important feature, and the writer has in mind a machine 
built somewhat on the lines of a combination of the Је 
Laval and Parsons types. Ву first passing the steam 
through one or two rows of impulse blades and afterwards 
completing the expansion through a series of low-pressure 
Parsons blades, а moderate speed can be obtained, while at 
the same time the total length is kept within reasonable 
and (when compared with the single-flow reaction turbine) 
advantageous limits. | | 

There are undoubtedly some disadvantages inherent to 
the double-flow turbine, and these will be dealt with later. 

Probably the most important advantage possessed by the 
double-flow type is the almost entire elimination of end 
thrust, and a consequent absence of all dummy pistons, 
equalising pipes &c. Although our manufacturers have 
now brought the mechanical construction of these parts to, 
something approaching perfection, they are yet the cause 
of a direct steam loss (through leakage), and also help to 
increase the number of fine adjustments and clearances, 
and thus decrease the elements of simplicity in the 
machine. | 

The double-flow turbine possesses characteristics which 
adapt themselves to a simplicity in design unattainable with 
the single-flow turbine. Thus the comparative shortness of 
the turbine cylinder enables the turbine bearings to be set 
at a minimum distance apart. Again, as steam enters the 
cylinder at the centre, the overload or by-pass valve can be 
situated in direct line with the poppet valve, a point of 
some importance when the by-pass valve is operated by the 
relay plunger. o 

To ensure a sufficient stiffness and a correct distribution 
of metal in a turbine cylinder is no easy matter. These 
а are often subjected to very severe strains (such as 
those occasioned when tuddenly changing from vacuum to 
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atmospheric running), and here, again, the short cylinder of 
this type of double-flow machine possesses advantages over 
the long single-flow cylinder. 

The writer, in conversation with an intelligent shift 
engineer who had had experience of both single and double- 
flow turbines, was informed by him that the double-flow was 
the preferable machine, because it necessitated no periodical 
feeling in the vicinity of the dummy rings to find out if 
they were running hot, and because it took only about half 
the time to warm up. Probably the latter statement is true, 
owing to the warming steam having to pass through clear- 
ances, equalising pipes, &c., before reaching the extreine 
high pressure end of a single-flow turbine of the reaction 
type. - 

There are circumstances under which a considerable and 
often serious end thrust may suddenly be thrown upon thie 
spindle of a double-flow turbine. Suppose, for instance, that 
a strip involving several rows of blades occurred on one side 
only of the inlet. The result would very often prove 
disastrous, the inequality of pressure set up being probably 
sufficient to damage the comparatively weak thrust block 
to such an extent as to cause further mishap. 

It may here be stated that a double-flow turbine is very 
seldom fitted with a thrust block of sufficient size to 
withstand very heavy thrusts. Its function is simply to 
take care of slight, inequalities in pressure between the two 
ends of the machine, and to prevent the spindle from 
making any longitudinal movement under such conditions. 

The two exhausts from a double-flow turbine should 
always, wherever possible, be connected by means of a breeches 
pipe, the single end of which leads to the condenser. If it 
be found impossible to use a breeches pipe, and the exhausta 


from the turbine are led into the condenser separately, it . 


is, of course, necessary to place a valve in each of these 
exhaust pipes, as, when the turbine is exhausting into the 
atmosphere, it is desirable to cut off all communication with 
the condenser. 

The writer witnessed a disastrous occurrence at a large 
power station in this connection, which, although caused 
through faulty operation, yet serves to point out a weakness. 

The plant referred to consisted of a large double-flow 
turbo-generator set, the turbine exhausting into a large 
vertical surface condenser, by means of two separate exhaust 
pipes, with a valve on each pipe. Owing to the motor 
driving the circulating water pump burning out, the vacuum 
commenced to fall. Seeing this, an attendant at once shut 
both turbine exhaust valves, which were geared together by 
means of a chain and sprocket wheels to ensure simultaneous 
opening and shutting. Before the valves were quite closed 
it was found that the vacuum had fallen to zero at one end 
of the turbine, while 20 in. still.remained at the other end. 
This state of things was occasioned by the lap on one valve 
being greater than that on the other. The speed being 
high, and the diameter of the spindle at the ends large, a 
very considerable end thrust was set up. The rings in the 
thrust block were partially sheared off, and about 17 rows 
of blades completely stripped out. The steam glands were 
also badly damaged. An experience of this kind served to 
show the absolute necessity of putting in a large equalising 
pipe between the two exhaust pipes below the turbine. 
This was at once done, and as a consequence no further 
trouble was experienced. 

The foregoing incident does not disclose any inherent 
weakness in the double-flow turbine itself, but serves to show 
that special care should be exercised in the design of auxiliary 
plant for such machines. | NE 

It must be borne in mind that the type of double-tlow 
turbine hefe described and advocated (from a mechanical 


vier) is to be essentially a comparatively short machine. 


The writer wishes to empbasise this, because, unless that 
feature be strictly adhered to, the machine at once loses many 
of its most valuable advantages. 

With the special form of construction hinted at earlier, 
the retention of the Parsons form of blading, together with 
the advantages accruing from stability, limited floor space, 
moderate speed, &c., this type of turbine (assuming the steam 
consumption to be satisfactory) certainly possesses qualifica- 
tions which need little advertising. 

All the previous considerations are, however, only of 
secondary importance to that of steam consumption, which, 


after all, is the most important factor in determining the 
relative inerits of different tvpes. 

Can, then, a turbine possessing the undoubted advantages 

of such a machine as that described be made to compare 
favourably in steam consumption with, say, a modern single- 
flow Parsons machine ? It would be unwise to suy that this 
is beyond attainment, but up to the present those makers 
who have diverged iuto the manufacture of such * hybrid” 
types, have apparently not obtained results in steam con- 
sumption which could justify a universal adoption of those 
ty pes. 
It is hoped that the preceding impartial remarks about a 
type of turbine not very largely used up to the present, but 
undoubtedly having many prepossessing qualities, may prove 
of some value to the rapidly increasing number of persons 
becoming interested in this kind of prime mover. 


REVIEWS. 


Working Hints for Suction Сах Producers. By А. FLUR- 
SCHEIM. London: Zhe Gas and Oil Engine Record, 
1906. Price 1s. net. 


Though the suction gas producer may almost be said to 
be still in its infancy, it has found such great favour that 
it is being adopted with very great rapidity. This is due to 
its very high efficiency as an economical power gas producer, 
its extreme simplicity, compactness, cleanliness, and other 


qualities; and its manufacture has been undertaken by a 


very large number of different firms, both in this country 
and on the Continent. 

Though it is а very simple apparatus, readily understood 
by workmen of average intelligence, there are certain points 
that should be common knowledge with those who are put in 
charge of even the smallest installation. The small work 
by Mr. Flurscheim clearly explains the various details to 
be taken into account to ensure the highest efficiency, 
satisfactory working, and also the safety of the man 
in charge. 

In the 40 pages the author describes the details of a 
suction gas producer first generally, and later in more 
minute detail. 

As might be expected, a typical producer having the 
greatest number of parts and accessories has been selected, 
to enable the different items and their uses to be described, 
but there are numerous installations which dispense with a 
considerable number of the non-essential accessories. 

The aim of the power gas engineer is to design an 
efficient apparatus having the minimum number of parts, 
valves, gauges, &c., so that besides reducing the first cost, 
the attendant is relieved from having to bear in mind a 
number of valves to be opened or closed at the commencement 
or termination of the working period. 

Though it might not appear from a perusal of the 
“Working Hints" that plants can be so designed as to 
require attention only two or three times a dav, this is the 
case, and some producers are locked up during the greater 
part of the working period. 

The author describes a ** Pressure Gauge Board," but in 
actual practice most plants do not require this refinement, 
foras a general rule such apparatus is a superfluity, and 
usually out of order. 

Though in the suction system there is no leakage of 
poisonous gas into the surrounding atmosphere during the 
time that the engine is in operation, there are certain pre- 
cautions necessary at such times as the cleaning of the pro- 
ducer and the changing of the materials in the scrubber 
employed for purifying the gas, such as coke, or planks 
placed edgewise, &c., so that the instructions given by the 
author should be carefully adhered to. 

Besides the danger from inhaling the sas, it sometimes 
happens that when the fire is being withdrawn, the gas iu 
the upper part of the producer becomes ignited and a con- 
siderable volume of flame issues suddenly through the 
cleaning door ; unless this is anticipated, it may result in a 
more or less serious accident, by burning, to the attendant. 
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The work is illustrated by diagrammatic drawings of the 
Pintsch Suction Gas Producer, with its numerous accessorics 
and refinements, and the Acme " Suction Gas Installation 
of much simpler form. If all the“ Working Hints” given 
by Mr. Flurscheim are borne in mind, any suction plant 
should be run satisfactorily and without false starts ; for the 
neglect to close a test-cock may easily cause an otherwise 
satisfactory start to result in a considerable delay through 
air being drawn in, and so diluting the gas as to bring the 
engine to a standstill. 


The Electrical Nature of Matter and Iidin-Actirilyj. By 
Prof. Harry C. Jones, Johns Hopkins University. 
London: A. Constable & Co. Price 73. 6d. net. 


This well printed little work consists of about 200 pages, 
and is divided into 18 chapters. 

These deal in non- mathematical language with such 
things as the electrical conductivity of gases, determination 
of the mass of the negative ion, X-rays, radium, a, p, 
and у-гаув, and the production of heat hy radium salts, Кс. 

The work is based on a series of articles which recently 
appeared in the есен! Review, of New York, and is very 
clearly written, references being given to original papers &., 
where necessary. 

There are about seven chapters in which the emanation 
from radio-active substances, induced radio-activity, and the 
production of radio- active matter are discussed, as well as the 
more recent work on these subjects. 

On paze 4 the explanation of the Crookes paddle-wheel 
experiment might be modified in accordance with the more 
generaly accepted view. 
refer to a recent paper by J. J. Thomson on the number 
of electrons in an atom (Piel. Mag., July). 

The aim of the author, as stated in the preface, has been 
to “ present the more important facts and conclusions on the 
Electrical Nature of Matter and Radio-Activity, as far as 
possible in non-mathematical language.” 

The author is to be congratulated on producing a very 
readable book, which will be appreciated by many, especially 
those commencing the study of the subject. 


The Corrosion and Protection” of Metals, with Special 
Reference to the Preservation of Engineering Structures. 
By Prof. А. Номвогрт Sexton. Manchester: The 
Scientific Publishing Co. Price 5s. net. 


It is one of the functions of the engineer to be responsible 
for much earth!y treasure under circumstances where rust 
doth corrupt, and where the enemies corrosion and disinte- 
gration steal away its utility. Therefore, such books as this of 
Prof. Sexton’s are of value and interest. As the author points 
out, the distinctive literature on the subject is scanty, 
although much may be learnt from searches into moie 
encylop:edic volumes dealing with numerous other subjects. 
There is in general a deplorable disregard of, and in difference to, 
this subject, and but little analytical research upon it has been 
carried out. Such research costs money, and only too many 
engineering firms prefer to expend money on more paint, or 
ultimately on new structures, rather than on the preliminary 
experimenting, which is cheaper in the longrun. Many will 
urge that laboratory experiment and the conditions arising 
in actual practice are by no means interchangeable. This we 
grant; nevertheless, it is only in the artificial, but mote 
arduous, conditions of the laboratory that obscure and 
insidious causes of trouble can be investigated with an exacti- 
tude which is beyond question. Climatic conditions are all- 
important, and the reviewer doubts whether such a structure 
as the iron column of Delhi would have long withstood the 
carbonic acid gas-laden atmosphere of an English manufac- 
turing town. . 

In discussing different preservatives the author points to the 
defect possessed by tin, which is readily attacked by corroding 
agents, and“ being electro-negative to iron, once the surface 
is broken through electric [should this not be electrolytic 7] 
action is set up, which greatly accelerates the corrosion 
of iron. Zinc, on the other hand, although more readily 
attacked by acids and alkalies, resists atmospheric corrosion 
very well." 


Advanced students might also. 


The notesou oils and their functions are very clearly written, 
and purity and good quality and insisted upon. Ав regards 
repainting, emphasis is naturally laid upon the necessity for 
cleaning and drying the surface before applying even a good 
paint. Otherwise it seems a fair inference that if the 
repainting is to be done on a badly-prepared surface, a bad 
paint would not make the ultimate result worse. Perhaps 
even a low-grade paint well applied might be preferable to a 
high-class paint badly used. 

Passing to other metals than iron and steel, Chapter III 
is devoted to notes on the atmospheric corrosion of lead, 
zinc, copper, tin, aluminium, nickel and alloys. 

Chapter IV deals with the corrosion of metals by corrosive 
gases, tunnels and boiler flues being the occasions where 
such difliculties arise. 

Other chapters deal with corrosion in liquids, such as sea 
water, particular attention being given to the alloys used 
for condenser tubes, 


Nome Founders of the Chemical Industry: Men to de 
Remembered, By FREDERICK ALLEN. London and 
Manchester: Sherratt & Hughes. 1906. Price 58. net. 
These papers, which deal with the origins апа industrial 

lives of eight well-known heads or important members of 

firms in the Lancashire and Tyne districts, were first pub- 
lished in the Chemical Trade Journal at the instance of its 
proprietor and editor, Mr. Geo. E. Davis. They have been 
published in the present book form without alteration, 

Which perhaps accounts for a few inaccuracies in names and 

dates that we notice. 

Although we have some prejudice, probably the result of 
early training, against what may be termed Smilesian 
hiography-—livcs of the money-getters— we have been, on 
the whole, agreeably disappointed in reading Mr. Allen's 
book, though he has been so unkind as to preserve some 
speeimens of what he, and the late Mr. Peter Spence, con- 
sider “ poetry," produced by the latter. 

The selection of the names has been made in a somewhat 
peculiar manner, for while some, such as Wm. Gossage, A. 
Kurtz, Henry Deacon, and, in a lesser degree, P. Spence, were 
remarkable as practical men, chemists and inventors, and 
even, as in Deacon's case, real men of science, the others, 
Muspratt, Gamble, Shanks, and particularly C. Allhusen, 
were business men, shrewd managers, or financial experis. 

All these men, except Deacon, were born during the 
tremendous cataclysm of the end of the eighteenth and the 
beginning of the nineteenth century, and we owe Kurtz 
and Allhusen directly to the Napoleonic invasions of 
Germany and Denmark, which drove them from the places 
of their birth. | 

The notices of Gossage and Kurtz are peculiarly 
interesting, as especially in the former we get glimpses of the 
thoughts that were moving three-quarters of a century ago, 
and sce that a number of inventions only recently brought 
successfully into use were existing in embryo even then. 
Indeed, it is not too much to say that Gossage went so far 
that a rigid interpretation of our patent laws would have 
invalidated such important patents as those of Weldon, as to 
manganese recovery, and of Mond and Chance as to sulphur 
recovery, on the ground of prior disclosure of the essentials 
by Gossage in 1837. 

The lesson to be drawn from the work of the really pioneer 
minds such as those of Gossage and Deacon is the enormous 
difficulty encountered in the pushing forward of practical 
mannfactures beyond the boundaries laid down, by the 
general knowledge of the time, and still more by those due 
to the imperfections of engineering methods and materials. 
The story of the discovery of the ammonia soda process by 
Hemming and Dyer, and of its actual working in White- 
chapel about 1833 is, of course, well known, but what is 
not so well known is that Deacon made a tremendous 
struggle to carry out a similar process, and about 1824 had, 
as he always declared, nearly succeeded, when his partners, 
first William Pilkington, and next Н. Gaskell, refused to 
find any more capital, and insisted on the abandonment o 
the work. Thue, Deacon suffered from the timidity 
capital, but the writer of this review saw him also sv 
jected to the gibes of the Academic scientist, as was йе 
case when, in June, 1872, he read his paper at We 
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Chemical Society's Rooms “Оп Deacon’s Met. cd of 


obtaining Chlorine as [Illustrating some Principis of 
7 v А ы E 


Chemical Dynamics.” ' 

Truly the way of the industrial scientific man i; hard, 
and we'cannot grudge the modest fame which such books 
as Mr. Allen’s endeavour to confer on some of the more 
successful, although, as we have hefore: remarked, Sp. ilesian 
biography is not much to our taste. SE dE 


nv 


ELECTRICITY AND MINING OPERATiO:!TS. 


Two articles in suocessive numbers of the Engineering Muga: ne, by 
Mr. Charles V. Allen, treat respectively of the abstract proposi- 
tion of “Mining and Milling by Electro Power Machinery," and 
the concrete example, “Electric Machinery for the Operation of 
Mexican Mincs.” Both are well written, the abstract proposition 
setting out the general advantages offered by electric driving to 
the mining industry. The need for mine pumping—a factor which 
tended materially to expedite the early evolution eof the steam 
engine—affords now a field in which better results can be obtained 
where fuel is expensive by motor-driven pumps. Neither a cen- 
tral battery of boilers with steam pipes radiating long distances to 
isolated steam engines, nor smaller groups of boilers scattered over 
a mining area, can be considered to be thermally or economically 
satisfactory. In a contest between the steam pipe and electric 
cable all theoretical and practical economy is on the side of the 
more flexible and easily fitted cable. Next to pumping, haulage 
may be mentioned, either along headings or up shafts. In regard 
to the latter, Mr. Allen cites in his first article a case where electric 
hoisting has been substituted for steam. “Тһе electric hoist 
elevated the cage at 1,250 ft. per minute, raising 500 tons daily 
from a 2, 500-ft. level by double-deck cages carrying 3,600 Ib. of 
ore. Up to the time electricity was adopted, the cost of motive 
power was never less than $20.00 per н.р. per month; after that it 
cost $7.00 per H.P. per month." If the price of fuel per ton and of 
electrical energy per unit had been stated, the value of these figures 
would have been increased. 

Another feature is in the use of centrifugal pumps for sinking 
purposes where the work ів exceedingly severe, and the head con- 
tinually increases with the depth of the shaft. For this work the 
motors are designed for a fixed head, and for low lifts this is 
artificially produced by throttling the delivery. | 

The electric drill, driven by small alternating-current motors, is 


ed as not perfect. Compressed-air drills are more effective* 


for gold-bearing quartz, but electricity comesin with marked advan- 
tage over steam for driving the air compressors. A steam-driven 
air-compressor should be near the boiler from which its steam is 
obtained, but the conveyance of compressed air over long 
distances by piping is itself costly. Mr. Allen states: “ An inetalla- 
tion of an electric motor in a Californian mine, to take the place of 
steam-power in driving a 100-H.P. air compressor, resulted in 
reducing the cost of operation from an average of $1,800 per month 
to $672." 

On the question of polyphase alternating as against direct- 
current installations, the author favours the former with a motor- 
generator for supplying direct current to locomotives. For all- 
round duties, such as driving fans, blowers, compressors, stamp 
battery shafts, tube mills, &c., the squirrel-cage induction motor, 
with ite aute-starter, is recommended ; and for machines of 100 or 
200 H.P. or over (depending upon the magnitude of the power 
station), synchronous motors, started by small induction motors on 
the shaft. Both generators and motors, in such a case, should be 
fitted with damping coils to eliminate speed fluctuations and field 
distortion. For battery stamps, 50-H.P. motors should be used to 
operate groups of 20 stamps each, while for tube mills for crushing 
the ore, induction motors and heavy fly-wheels on the crushers are 
necessary. - 

The concrete example deals entirely with the El Oro mining region, 
to which reference has already been made in these pages. The intro- 
ductory remarks are geological, and these we can entirely omit, 
together with the history of the mine itself, quoting in censo certain 
of the author's paragrephs. 

“ In consideration of the large amount of power used in the El 
Oro camp and vicinity, all being developed by steam, with wood 
costing from $3.50 to $4.50 per cord and American coal $11.00 per 
ton, United States currency, tbe Mexican Light and Power Co. 
decided to extend their transmission (already operating from 
Necaxa to Mexico City) 90 miles farther to El Oro, their circuit 
thus forming an obtuse angle, with Mexico City at the apex. "They 
contracted with the three largest consumere, the El Oro Mining 
and Railway Co., the Esperanza Co., and Dos Estrellas, for approxi- 
mately 10,000 н.р. 

“The source of electric power for the entire El Oro district is 
171 miles distant, near Necaxa, in the State of Puebla, where the 
Mexican Power and Light Co. bave their main generating station, 
100 miles north-west of Mexico City. Near Necaxa the Tenango 
River unites with the Necaxa River, giving a minimum flow in the 
dry season of 1 cb. metre a second, with a maximum of 90 cb. metres. 
The river drops 3,000 ft. in about three miles, on its way to the 
Gulf of Mexico. The first plant, now being installed, will utilise 
two falls, making a total of 1,300 ft. head, or about 40,000 k. H. P. 
A seoond fallof 1,300 ft. is available down stream, for the further 

development of 40,000 н.р. more when needed. The water-wheels 


used are capable of developing 8,200 н.р. each, and there will be 
six 5,000-Kw., direct connected, vertical shaft, alternating-current 
generators, revolving field type, three-phase, 4,000 volts, 50 cycles, 
making 300 revolutions.- This voltage із raised by transformers to 
60,000 volts, and the energy transmitted about 96 miles to Mexico 
City, ever four three-phase circuits comprising twelve -168,000 
circular mils stranded copper cables, eich of which corresponds to 
about No. 000 B, & S. wire. : e ; ; 

“These cables are carried on two steel tower lines, two cirouits 
toaline. A similar single-tower line with two circuits transmita 
a part of the energy from Mexico City to El Oro, a distance of 75 
miles. In El Oro at the sub-station, which is equipped with 
lightning arresters, transformers and switchboard, tbe voltage is 
reduced to 3,000 volts before distributing to the various mining 
and milling customers, the most distant of which is about 6 miles, 
There are seven 1,800-Kw. transformers installed in this sub- 
station.” 

The entire electrical equipment, amounting to some 4,000 E. p., 
was supplied by the Westinghouse Electric and Manufacturing Co., 
of Pittsburg. 

„All the motors employed are three-phase 50-cycle (6,000 
alternations), япа, as а rule, are 400-volt induction type for 200 н.г. 
and less, and 3,000-volt synchronous above 200 Н.Р. 

“ А separate sub-station has been provided by the El Oro Co. to 
receive the current from the power company, and distribute it to 
the various mills and mine shafts. Here the power is measured by 
the power company with integrating wattmeters, and passed to the 
seven-panel Vermont marble distributing switchboard, each panel 
of which contains the usual instruments and switches. 

“ Ag the new mill in which electric driving has been introduced 
bad been originally ordered witb provision for steam drive, before 
the possibility of electricity coming into the camp was known, it 
was thought best after contracting for tbe electric power to keep 
the engines as far as possible so that they could be placed in 
service quickly should there be any failure in the power service due 
to lightning or line disturbances. For this reason the 550-u.P., 
88 revolutions, two-bearing synchronous motor driving the entire 
100 stamps and three tube mills, and the 960-n.P., 88 revolutions, 
two-bearing synchronous motor driving the cyanide plant, were 
installed in a very ingenious manner. The motors were constructed 
with shafts extended on both ends to receive half-couplings, the 
motors being installed between engines and shafts to be driven, 
with all shafts in each set in line. A flexible coupling of rubber 
cylinder type connects motor and driven shaft, and а special semi- 
flexible form of key-plate coupling connects motor and engine 
shaft. Normally, the bolts and the middle or key section of the 
latter couplings sre left out when the motors are driving. In 15 
minutes or less, these can be put in place, thus allowing the engines 
to drive the shafte, revolving the rotors of the motors at the same 
time. It has never yet been found necessary to resort to this 
expedient. 

“ The auxiliary drives in the cyanide plant, which were operated 
from the shaft now driven by the 260-H.P. motor, were originally 
made by means of long wire rope drives, some through inter- 
mediate counter-shafts carrying the power a considerable distance. 
Later, individual motor drives on the cyanide machinery have becn 
installed in several places, avoiding long transmissions ,and 
cheapening operation. It is true thie obviates the possibility of 
driving the cyanide plant from the 260-н.р. engine. To off-set this, 
the 260-H.P. synchronous motor which is connected to the engine 
will be driven as a generator, sbould it ever be necessary, feeding 
back through its own panel to the main distributing switchboard, 
whence the current can be distributed to the motors in whatever 
part of the mill or mine is without steam. | ; 

In the new engine room are to be found а 150- xw. direct-current, 
125-volt lighting generator coupled to an Ideal engine, a part of 
the original steam equipment. As new apparatus, there is a 158- 
xw. 580-revolution direct-current compound-wound 125-volt light- 
ing motor-generator set, for lighting the entire plant and town of 
El Oro, driven by а 200-н.р. alternating-current motor, duplicating 
the above, and two 50-kw. 720-revolution direct-current, compound 
wound, 125-volt motor-generator sets driven by 75-н.р. alternating- 
current motors, each of which latter bas a capacity of exciting the 
fields of all of the synchronous motors about the plant. These 
motor-generator sets are self-contained, each with a common base 
and shaft supported by two bearings. The switchboard for con- 
trolling all of the machines in this engine room is built of blue 
Vermont marble, and comprises eight panels with all the necessary 
instruments. 

„The auto- starter employed to start the 200-H. . motor and the 
other large induction motors about the plant, is of the multi-point, 
oil-immersed drum type, and being a recent development by the 
Westinghouse Co., is worth a brief description. This type of 
starting device is used with constant-speed induction motors, 
75 н.р. and over. It is bolted to the floor over a 16-in. hole cut in 
the same. The oil tank is bolted tc the controller frame with two 
side bolts, and is raised and lowered by means of a central- 
threaded screw rod. The same handle that operates tbe con- 
troller, raises and lowers the oi] tank by changing a nut at the top 
of the handle. The tank can be lowered below the floor 2 ft., 
which exposes all connections and contacts for inspection and 
repair. ln operation the motion of the handle is always to the 
right, whether starting or passing from running to off. From six 
to nine different voltages are applied to the motor from off to full- 
on position, depending on the horse-power capacity of the motor 
operated, thereby keeping down the peak, which would otherwise 
result from the throw of an ordinary double-throw starting switch. 

* Several large electric centrifugal pumpe for handling water are 
in use, requiring motore up to 130 н.р. capacity. Опе 130-H.P. 
motor drives a Gould's station mine pump in the incline shaft, 
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SD BUE 500 gallons of water per minute against a head of 
800 


The machine and framing shop each take a 40-н.р. motor, and 
other motors are located in the assay office, blacksmith Shop, &0o. 
А 150-н.р. synchronous motor by belting drives а 12-drill air com- 
pressor, and а 200-н.р. 166-revolution direct connected synchronous 
motor air compressor is contemplated shortly. Two of these latter 
outfits are now in operation at the Dos Estrellas mines near by. 

* At the North shaft, which is used principally for raising and 
lowering men and timber, there is installed а 120-н.р. variable 
speed induction motor coupled direct to the pinion shaft of the 
hoist, the speed at full load being 194 revolutions. Although in 
addition to the motor the original mechanical brake is used, for 
further safety an ingenious device is used in employing the old 
steam cylinders of the hoist. In lowering a cage down the shaft 
the pistons are made to compress air in the cylinders, во that by 
opening or closing & valve connected thereto very fiae speed regula- 
tien can be obtained." 

À further article from the same pen is promised in & succeeding 
issue to complete the description of the installation at El Oro, and 
especially the hoisting outfit at the Somera shaft. 


2—4 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal ty W. P. Тномрвох & Co., Electrica! Patent 
Agents, 322, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


91,111. “System of regeneratively controlling electrically-propelled vehicles 
or other installations of electromotors.” В.Т. WEBSTER. September 24th. 


21,19. Improved means of ventilating the dynamo and motor of petrol 
electric automobiles." W. A. STEVENS. September 24th. 


21,146. “Improvements in controllers for electric elevators and the like.” 
K. R. Opman. (Date applied for under Patents Act, 1901, March 1st, 1906, 
being date of application in Sweden.) September 24th. (Cc mplete.) 

21,159. Improvements in methods of the regulation of single-phase dynamo- 
electric machines of the commutator type.“  ALLIGExkINE ELEKTRICITATS 
GESELLSCHAFT. (Date applied for under Patents Act, 1901, Beptember 25th, 
1906, being date of application in Germany.) September 24th. (Complete.) 

21,167. “Improvements in junction boxes for electric cables." W. Т, 
HENLE 's TELEGRAPH Works Co., LTD., and W. Н. NICHOLS. September 24th. 

21,206. ‘Improvements in electrical time switches.”  R. F. H. VENNER 
and R. C. GRiksBACH. September 25th. 

21,208. ‘Improvements in the apparatus for electrical spark gaps.” 
Fry. September 25th. 


21,218. ‘Improvements іп the methods of operating electrically-driven tools 


and 
Р. Н. Dawe. September 25th. 


21,282. “Improvements in or relating to dynamo-electrio machinery.“ 
Siemens Bros.’ Dynamo Wonks, Lrp., and F. LYDALL. September 25th. 
(Complete.) 

21,252. “Improvement in or relating to accumulator boxes and other recep- 
Pr J. Sroxk & Co., Lrp., and E. M. Preston. September 25th. Com- 
plete. : б 

21,258. “ Improvements in and relating to the control of electric motors more 
especially applicable in the operation of bulkhead doors and the like." Тнк 
British THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) September 25th. 

21,9898. “Improvements in d 
'Тномвом.Носвтох Co., LTD. 
September 25th. (Complete.) 

21,279. “ Electric air-heaters for heating and ventilation systems, and for 
analogous purposes." T. E. WravEeR. September 26th. 
ee “ Improvements in electric batteries." F. RicHMOoND. September 

21.2900. Novel or improved insulating composition for use as a filling 
material within troughs and other conduits, containing electric cables.” J. 
Јонмвок and J. TirLEY. September 26th. 


ber a: Electrical fire-guard.” J. Rosson and H. WALKER., Septem- 
er . 


21,908. 


H. E. 


amo-electrio machines.“ THE BRITISH 
(The General Electric Co., United Btates.) 


“ Improved fire-preventing device for use upon electric installations 


for lighting, heating and like purposes." 8. R. Evans. September 26th. 
(Complete.) 
21,888. Improvements in the application of the electric arc for producing 


reactions in a gaseous mass, and in apparatus therefor.” A. A. № AVILLE, P. A. 
Guye and C. E. Guys. September 26th. 

21,348. “Improvements relating to galvanic cells.'' 
September 26th. (Complete.) 


21,849. a ovements in the electrolytic production of copyer wire, strip 
or the like." В. О. CowyzR-Colxs. September 26th. - 

21,890. “Improvements in combination switch and wall connections.“ А. P. 
LUNDBERG, G. C. LUNDBERG and P. A. LUNDBERG. September 27th. 


21,391, “Improvements in wall connections and the like for electric lighting, 
heating and power purposes." А. P. LUNDBERG, G. C. LUNDBERG ара P. A. 
LUNDBERG. September 27th. | 


21,416. “Improvements in and relating to electrical furnaces.” F. A. 
KJELLIN. (Date applied for under Patents Act, 1901, March 5th, 1906, being 
date of application in Sweden.) September 27th. (Complete.) 


21.435. New or improved automatic electric safety alarm.“ A. W. EMPson, 
September 27th. 


21,468. ‘Improvements in clamps for attaching anchor wires ог strain 
wires to electric trolley wires in the construction of anchor ears for trolley 
wires," C. MITTELHAUSEN and B. Мохко & Roarrs, тр. Beptember 98th. 

21,472. “ Improvements in electric batteries.“ H. W. vAN RADEN and C. B. 
RoBiNsoN. September 28th. (Complete.) 


21,496. ''Improvements in and relating to electro-magnetically operated 
valves.“ E. L. WHITE and E. C. HokGERSTAEDT. September 98th. 


21,504 Improvements in and in the manufacture of electric conductors 
of „ metal, applicable more especially for use as incandescing bodies 
in electric lamps or other apparatus." Тнк British THOMSON-HOURTON Co., 
LTD. (General Electric Co., United States.) September 28th. 


21,505. “Improvements in and in the manufacture of electric conductors of 
refractory metal, applicable more especially for use as incandescing bodies in 
electric lamps and other apparatus." Тнк BRITISH THOMsON-Hovston Co., LTD. 
(The General Electric Co., United States.) September 28th. 


21,506. * Improvements in and relating to joints between electric conductors, 

раресіацу ee en to joints for electric incandescent lamp conductors.” Tux 
ITiSH THOMHON-Houstron Co., Lip. (G ] Я і 

e » LI (General Electric Co., United States.) 


21,508. „ Improvements in and in the man ufacture of electric cond tors of 
refractory metal." Tar BRITISH THomson.- о 
tric Co. United States.) September tn.. "^" Cou тр. (General Hes: 


H. P. R. L. Ponsckr. 


. performing a cyole of operations or working intermittently.“ 


91,500. “Improvements in and in the manufacture of electric condnctors of 
refractory metals.“ THe BRITISH Тномивоч-Носвтом Co., Lro. (General Elec- 
ric Co., United States.) September 28th. 


21,510. ** Improvements in electrodes for electric arc lamps and the like and 
in the methods of making the same." Тнк Barish THoxson-Hovston Co., 
Ілтр. (The General Electrio Co., United States.) September 28th. 


21,511. '' Improvements in and in the manufacture of electric conductors of 
refractory metal.“ Tur BaürrisH Тномвом-Носвтох Co., Lro. (Phe General 
Electric Co., United States.) September 38th. 


31,512. © Improvements in and in the manufacture of electric conductors 
of refractory metal applicable more especially for use as incandescing bodies in 
electric lamps and other apparatus." TH BnrrisH THowsox-Hocostox Co., 
Lrp. (The General Electric Co., United States.) September 98th. 

21,518. .'* Improvements in and іп the manufacture of electric conductors 
of refractory metal and in apparatus therefor.” THe Вагтіян TuHowBoN-HOUSTON 
Co., Ltp. (The General Electric Co., United States.) September 28th. 

21,518. ‘ Improvements in electrical measuring instruments, automatic out- 
outs and the like.“ H. СнаРМмА September 29th. 


21,523. Automatic electric fuse.” C. B. BaTrHGATE and T. BELLIS. 
September 29th. | 


21,524. '' Improvements in or relating to the circuit-closing attachments of 
electric resistances.” J. A. KENNEDY-McGREGOR. September 29th. 

21.543. Improvements in electrical speed and distance indicators for 
wheeled vehicles." E. I. EVERETT and К. Ероссмве. September 29th. 

91.546. “Improvement in electric switches.“ Н. Hirst and Н. T. HARRISON, 
Beptember 29th. 


21,578. “ Improvements in and relating to the manufacture of incandescing 
lamp filaments.” R. JAhHODA and ELECTRISCHE GLUHLAMPENFABRIK * Warr” 
Scuarr, Lori & Larzko. September 29th. 


21,580. ‘Cord grip for suspending electric incandescent mps and the like." 
J. JESSEL, September 29th. (Complete.) 


21,583. ‘Improvements in the electrolytic manufacture of metallic wire, 
strip or the like." S. О. CowrEB-CoLks. September 99th. 


21,585. Improved manufacture of electrical contracts consisting of mixtures 
of metal and carbon." GEBkUDER Siemens & Co. (Date applied for under 
Patents Act, 1901, September 30th, 1905, being date of application in Germany.) 
September 29th. (Complete.) 


21,586. ''Electro-magnetically operated mechanism for reversing the motion 


of machine tools, with to and fro moving table." J. BILLkrER. September 99th. 
(Complete.) ` 


PUBLISHED SPECIFICATIONS. 


be obtained of Messrs. W. P, 


Copies of any of these Sper CA DE ma 
C., and at Liverpool, price, Fost 


THomrson & Co., 822, High Holborn, 
free, 9d. (in stamps). 


1905. 


Шон Tension MacxETO-IoNiTioN Systems. G. N. Smith. (A. P. L. Boulanger, 
France. 22,802. November 7th. 


SHADE HOLDERS FOR INCANDESCENT ELECTRIC Lauras. Н. Simmonds. W, 728. 
November 17th. 


MEANS ғов CONTROLLING SELF-EXcITING DyNAMO-ELECTRIC GENERATORS. The 
Bertie Thomson-Houston Co. (General Electric Co.) 24,084. Novem- 


VAPOUR-ELECTRIC APPARATOS. The British Thomson-Houston Co. (General 
Electric Co.) 24,025. November 92184. 


ELECTRIC CONTROLLERS, C. W. Atkinson. 24,729. November 99th. 
ELECTRIC TRANSFORMER Furnaces. O. Frick. 25,7711. December 11th. 
ErEcTRIC CLocks. C. Hubert. 26,046, December 14th, 


1906. 


Dyn .Mo-ELEcTRIC GENERATORS. Hlektrizitats-Akt. Ges. vorm. W. Labmeyer 
und Co. (Date applied for under International Convention, April 98th, 1906.) 
8,785. April llth. 

El.. RICO Gas IGNITER FOR STREET LAMPS, AND THE LIKE, G. Lentschat and 
W. J. Drahonowsky. 8,792. Aprilllth. 

Rotating FigLD MAGNETS or ELECTRIC MACHINES. 
(Siemens Bchuckertwerke Ges.) 9,488. April 38rd. 

ELECTRIC MoToR MECHANISM FOR AUTOMOBILES. A. Weiss. (Date applied for 
under International Convention, January 16th, 1906.) 9,904. April 37th. 

ELECTRIC CUT-OUT 
June 18th. 

SUSPENSION OF Авс LAMPS, OR THE LIKE. C. A. Schaefer. (Date appliod for 
under International Convention, November 28th, 1905.) 15,007. July 2nd. 

Exvectricity Meters. О. T. Blathy. 1,487. January 19th. 

ELECTRICO CONTROLLER РОВ Lirts, Hoists AND CRANES. 
January 29th. | 

MANUFACTURE OF FILAMENTS FOR ELECTRIC {INCANDESCENT Lamps, Н. Zerning. 

|. 9,654. February Ist. | 

REGULATION ОР ALTERNATING-CURRENT CIRCUITS SUBJECT TO FLUCTUATIONS OP 
Loan., Siemens Bros. & Co. (Siemens Schuckertwerke Ges.) 8,67. 
February 14th. 

TELEPHONIC AND SIMILAR INSTRUMENTS, 
Williams. 6,093. March 2nd. 
MAGNETS FOR ALTERNATING CURRENTS. The Elektricitéts Act.-Ges. vorm. W. 
Lahmeyer & Co. 6,164. March 2nd. (Date applied for under International 

Convention, May 81st, 1905.) 

ELECTRIC Circuit CLosiNG Devices. W. G. Collins. 6,155, March 14th. 

Anc Licnt CARBONS. A. Kufferath and the firm of Dr. L. C. Marquart. 6,515. 
March 17th. 

PROCESSES FOR THE PRODUCTION OF VoLTAIC STRONG CURRENT Авсз. H. Pauling. 
7,869. April 2nd. | 

MANUFACTURE OF INCANDESCENCE Bopiks For ELXCTRIC LiemriNG,. О. Imray. 
(Siemens & Halske Akt.-Ges.) 8,840. April 12th. n 

ELEcTwlc SWITCHES. Allgemeine Elektricitits-Ges. 12,855. June 2nd. (Date 
applied for under International Convention, June 6th, 1905.) | 

Usk OF A SPECIAL ACTIVE MATERIAL FOR MANUFACTURING ACCUMULATORS. C. 

. Jeantaud. 52. January Ist. (Date applied for under International Con- 

t venticn, January 5th, 1905.) 

ELECTRIC CIRCUIT CLOSERS AND Breakers, F. W. Howorth. (A. Winton, United 
States.) 152. January 2nd. | 

ELECTRIO Furnaces, G. Gin. 1,019. January 16th, ' 

ELECTRIC Power HORIZONTAL Loo BAND Saw Млсніхкв. А. Ransome and A. 
Lavo. 1,152. January 16th. 

PROCESS FOR ELECTROLYTICALLY PRODUCING PknguLPHATKS. G. Teichner and 
P. Askenasy. 2,423, February Sth. | 

MANUFACTURE (OF INSULATING MATERIAL AND Coating oF METAL ‘AMD OTHER 
BURFACES THEREWITH J Connolly 3.345. February 10th 


Siemens Bros. & Co. 


AND DisrRIBUTIo Вох. G. Scoocimarro. 18,885. 


J. Mair. 3,185. 


W. D. Shaw-Browne and 8. A. 
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THE COPPER OUTLOOK. 


IT is extremely difficult at the present time to form a just esti- 
mate of the extent of outside influence at work on the copper 
market. At first sight, the renewed rise in price would 
appear to be the legitimate result of excess of demand over 
supply ; and, taking this as the main factor, it would be 
evident that the price must not only be maintained, 
but must continue to increase. The demands of 
the electrical industry, to say nothing of the locomo- 
tive and shipbuilding trades and others affected, must 
ultimately be satisfied : and, although the present stimulus 
will lead to greater effort being made to separate out the 
last particle of metal, it must be some little time before it 
will have the beneficial effect of reopening old workings and 
instituting new ones. A feeling exista that there is a 
certain amount of artificial activity in the American market, 
promoted with a view to making the most of a boom. If 
this is the case, a reaction is bound to take place when the 
induced operator has had enough of close margins; but 
only an event of world-wide importance—a market 
frightened by severe political complication, or by 
the discovery of a substitute for copper as a conductor 
(it does not seem possible that an effective substitute 
will appear)—could convert a stale market into a badly 
falling one. On the other band, a settlement of one 
of the outstanding problems, cheap money, or the like might, 
at any time, introduce a wave of activity with which copper 
would rise atill higher. That is to say that, while we are at 
present some £14 from the record price of 1872, with . 
occasional spurts to within £11, observers of American 
finance consider that a fall to something like £85 is not 
impossible. A consideration of some former booms may not 
be unprofitable, to see if anything may be gleaned from them 
as to the influences affecting the market as a whole. 

As far as production goes, the increase appears to be 
steady from 1885, which may be called the commencing 
year of large outputs, to the present time. The production 
was then come 180,000 tons. In 1896 we find it at 
373,000 tons ; in 1903, 574,700 tons, and in 1905, 708,800 
tons. In spite of the steady increase in output, and the 
growing demand which caused it, the price has been subject 
to severe fluctuations. It is evident that, in 1872,the small 
production had fallen behind the world's requirements, and 
the market was also probably influenced by the conclusion of 
a great European war, and by Stock Exchange operations 
as well. We can hardly otherwise account for the downward 
tendency which, in 1886, brought the metal down as low as 
£38 2s. 6d., with £43 тв. 6d. as the highest price for the 
year. In 1888 we again have copper at £100 103., and see 
once more the influence of large holdings on an active demand. 
The year 1894 saw another slump, this time to £37 17s. 6d., 
the lowest price recorded. In 1896 the metal only recovered 
to £50 3s. 9d., and although in 1899 we find it at £79 58., 
it experienced another drop to £45 10s. in 1902. The 
influence of this we observe in the production, which only 
increased 30,000 tons in 1902-3, whereas each year since 
has shown an advance of some 70,000 tons over the pre- 
ceding one. 

During last year the prevailing price for the first six 


months was moderate, £64 to £68, varying slightly 


with the speculators, but strong generally. From June the 
decisive turn of affairs in the Far East, and the relief of 
tension in every direction set the markets going, and after 
а дір to £68 15s. in September, caused probably by the 
withdrawal of consumers from the market and the prospect 
of large supplies, i& continued to rise till, bv the end of the 
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year, £80 had been reached. During the present year, the 
tendency was all in an upward direction until the middle 
of June. The continued delay of buyers to come in, and 
forced realisations together with increased supplies then 
brought the price down until it reached £78, after which 
fresh speculation and the requirements of the market have 
forced it to the present unusual figure. The visible supplies 
just now stand at 12,480 tons, so that no very great fall 
can be expected on that count. It would appear that, in 
the absence of very powerful operations, a natural minimum 
of £80 has been marked for some time to come. Whether 
the Caucasus mine will have any marked influence on Euro- 
pean prices, should it start early next year, remains to be 
seen. It is probable that the high prices will have an 
effect on output, wherever possible. Taking this into con- 
sideration it would seem that we may shortly expect easier 
markets, to be once again followed by high prices as the 
tendency to take advantage of the lower price becomes 
evident. | 


Wk find that the articles we have 


Commercial published from time to time on the neces- 
po ea sity for the more energetic development of 
Supply. the commercial side of the electricity 


supply business have aroused consider- 
able interest, and a keen desire is being expressed 
by many engineers and managers of electrical supply 
undertakings for more definite information (based on 
real practical experience) that would assist them to establish 
a special department for securing new business. With this 
in view we have arranved for the series of articles entitled 
* Some Practical Notes on the Commercial Development of 
Electric Supply Undertakings,” of which the first appears in 
the current issue. These articles are written by a gentleman 
who has not only had exceptional opportunities for the 
study of methods of commercial development in the United 
States, but has, furthermore, carried out many of these 
methods with remarkable success in connection with the 
Electric Light and Power Co., of which he had superintend- 
ence as electrical engineer. We trust that Mr. Matthews’s 


articles will be appreciated by our readers, and that many 


useful hints will be derived from them by those who are 
interested in this department of commercial activity. 


THE flourish of trumpets with which the 

терактов Daily News heralds the prosperity of the 

municipal electric undertaking in “ Merrie Islington” is 

a little * previous," for an impartial examination of the 
figures will show that there is no profit at all. 

Let us deal first with the Public Street Lighting, which 
has already been a source of large profits to the electricity 
undertaking, but at the expense of the ratepayers at large. 

In the first year of the supply, 200 arc lamps were charged 
for at some £40 per annum, the contract price in the City of 
London being £26 ; thus an excess of about £2,800 helped 
to swell the revenue from street lighting beyond the 
legitimate market price at which a company would have 
undertaken it. 

Credit is now claimed for a reduction in the cost of the 
street lighting from 4d. to 3d. per unit, but either of these 
figures represents an enormous and illegitimate profit. 

According to the accounts of the Corporation for last 
year, when the public lighting cost 3:50d. per unit, the total 
cost per unit sold was 2:21d., leaving a margin of 1:29d., 
and with the reduction now made to 3d., there should still be 
a large profit. Thus the electric lighting accounts are 
improved by simply taking money out of one pocket of the 
ratepayers to put it,into the other. 

But it is asserted that whereas there was a loss of £1,740 
upon the electric undertaking in 1908, there has been a profit 
of £14,657 on the succeeding three years. 

Let us analyse the figures of the accounts for the year 
ending March, 1905, when a profit was claimed of £4,547. 

The total capital expenditure was £410,229, and the 
amount provided for sinking fund was £6,856, ог 1°58 per 
cent. Nothing whatever was set aside for depreciation, and 


of course it cannot be contended that it was provided for 
in the amount devoted to repayment of capital. 

If the depreciation be taken at 4 per cent., the sum to be 
set aside would be £16,409, or more than three and a half 
times the alleged profit. 

So far as the cost of public lighting is concerned, Islington 
charges more than any other metropolitan local authority. 
The following table shows the relative total cost per unit 
sold and the price charged :— 


Total cost Price charged 


| per unit sold. for public lighting. 
Battersea "i es, oe 1444. 2:38d. 
Bermondsey  ... көз .. 105d. 2:21d. 
Fulham ... ae dae ... 133d. 1°34d. 
Hackney... is E . . 0°884. 1:644. 
Hammersmith ... i . . 109d. 1°22d. 
Hampstead on ae . . 1:844. 2:59d. 
Islington - cv Mud 3:504. 
Poplar ... oe ba . . 1254. 1:50d. 
Shoreditch -— - . . 153d. 2:35d. 
Southwark -— n . . 1'81d. 2:23d. 
Stepney ... js sae .. 1014. 1:38d. 
St. Pancras... in . . 136d. 1°50d. 


It is interesting to compare the above figures with the 
cost of public lighting in those metropolitan districts which 
are supplied by private companies—in eight cases they do 
not supply any public lighting, but in the remainder the 
cost and terms are as follows :— 


Total cost Price charged 
per unit sold. for public lighting. 
Cbaring Cross ... is . . 1574. 2:904. 
City of London is su 4:920. 2:30d. 
Kensington a ses . . 227d. 2:50d. 
Notting Hill s . . 2054. 2 50d. 
St. James’ фә, eet . . 184d. 2:37d. 
Westminster  ... - .. 1754. 202d. 


It will be seen that Islington charges, even under the 
proposed reduced price, more for public lighting than the 
other local authorities or any company supplying in the 
metropolis. 

That the Islington municipal trading in electricity is or 
ever has been a commercial success, cannot be substantiated 
by the accounts, and there is no warrant now for the claim 
of profits due to more businesslike administration. The 
losses may be less, but there are no profits yet, and, so far as 
the ratepayers are concerned, they would have been much 
better off if they had never embarked in a business they did 
not understand, and upon borrowed capital. 


In view of the extent of the electrical 
Labour Statistics industries.on the Continent, it is somewhat 


ен “к surprising that the recently-issued ** Third 
Industries, Abstract of Foreign Labour Statistics,” 


published by the Board of Trade, does not 
give fuller information on the subject than is actually 
afforded. Consulting the index we find that the wages 
earned and hours worked are stated in the cases of Belgium 
and Hungary only. 

In Belgium the number of artisans (male) engaged in the 
manufacture of electrical machinery were 1,179, of whom 
39 earned under 2 fr. per diem ; 288 earned 2 fr. and under 
3 fr.; 427 earned 3 fr. and under 4 fr.; 295 earned 4 fr. 
and under 5 fr. ; 108 earned 5 fr. and under 6 fr.; while 
only 22 earned 6 fr. or over. The average hours of labour, 
excluding intervals and overtime, were: — Over 9 and up to 
10 hours, 907 employés ; over 10 and up to 10} hours, 105 
employés ; and over 10} up to 11 hours, 263 employés. 

In Hungary, * electricians, makers of electrical apparatus, 
and workers in generating stations,” numbered 2,402. 
Returns were made as to the earnings of 2,026 of these, of 
whom 152 earned 8s. 4d. or less per week, 517 earned over 
88. 4d., but less than 1 18. 8d.; 942 earned over 118. ха. 
and up to 168. 8d.; 335 earned over 16s. Sd. and up to 
258.; while 80 bloated plutocrate received 258. or Over. 
The hours of labour for 281 workpeople were nine or less; 
for 1,351 workpeople over nine and up to ten ; for 97 work- 
people over 10 and up to 11; for 229 workpeople over 11 
up to 12; while 85 worked normally over 12 hours per 
day. 
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Certain British manufacturers would sigh with unaccus- 
tomed content if either their own employés realised the hours 
worked and wages earned by their industrial rivals, or if 
energetic trade union leaders would talk of the necessity 
of levelling up hours and wages in these countries in place 
of seeking to manufacture grievances at home. 


THE disadvantages to supply works, 

installation contractors and consumers of 

vr rad the operation of a practical monopoly 
Restrictions at Under peculiar municipal restrictions have 
Berlin. just been suddenly brought forcibly home 


Electric 


in Berlin in respect of the concession held 


by the Berlin Electricity Works Co. It appears that the 
company issued a circular to the local contractors on “ер- 
tember 20th intimating that as the generating plant would 
shortly reach the maximum permissible output, and as appli- 
cations for connections had become very numerous, it would 
be impossible from that time to give consideration to any 
fresh inquiries, either for new services or extensions of 
existing supplies. At the same time, the company announced 
that negotiations had been opened with the “ magistrate ” 
of Berlin with a view to further extension of the company's 
works, and that notice would be given as soon as the con- 
nection of installations could be resumed. The intimation 
fell like a thunderbolt upon Berlin, and it at once resulted in 
the holding of meetings of the district branch of the 
syndicate of installation contractors of. Germany and of 
makers of electrical plant, materials and accessories, as their 
interests are seriously endangered by the stoppage in the 
supply to new consumers and in cases where extensions of 
existing installations have been in progress or have still to be 
commenced. The first thing done was to appoint a deputa- 
tion to wait upon Herr Kirschner, the mayor, but the 
representations made on September 27th proved of no avail. 
The Mayor, in reply, stated that the supply company 
declared that it had reached the prescribed maximum limit 
of its capacity, and it was not under any obligation to do 
more, and he was unable to intervene. It was obvious that 
the company had not any competition to fear now, and it, 
therefore, sought to obtain a prolongation of its concession 
from 30 to 50 years. During the discussion it was 
suggested that ,the company was acting illegally, 
that the proposed new agreement should allow of 
the introduction of a competitive supply, and that 
in the meantime the magistrate, instead of placing 
difficulties in the way, should grant facilities for the 
establishment of block stations or large installations having 
generating plant for the supply of blocks of buildings. It 
appears that the legal basis of the relations existing between 
the Berlin Electricity Works Co. and the Municipal Council 
is founded upon the “ new agreement” of August 25th, 
1888, and a supplementary agreement of May, 1890. The 
first clause of the latter expressly stipulates that further 
central stations than those in the Markgrafen Strasse, 
Mauer Strasse, Friedrich Strasse, Spandauer Strasse, and the 
Schiffbauerdamm shall not be allowed to be erected. The 
combined output of these stations is limited to 42,500 Kw., 
and this capacity has already been attained, and cannot be 
exceeded owing to the operation of the terms of the agree- 
ment. Immediately on its becoming known that the 
maximum demand was reached the company again approached 
the magistrate for permission to install additional plant, and 
negotiations on the subject are already in progress. The 
company has been reproached for furnishing electrical energy 
to the suburbs, but this is expressly allowed by the supple- 
mentary agreement. When the maximum output of the 
various stations was fixed there was no question of supplying 
the tramways, although these are now entirely worked with 


power delivered by the company. The directors, it seems, 
informed the magistrate early this year of the fact that the 


load on the generating plant would soon be at its maximum, 


but no notice was taken, or the matter was not considered of 
importance at the time, and the present dilemma has con- 
sequently arisen owing to the neglect throughout the summer. 
The company does not possess an authorised monopoly, as it 
has not an exclusive right to lay cables in the streets, although 
the absence of competition has conferred npon it virtually a 
monopoly. In 1915 the magistrate has the right, under the 
existing agreements, to take over the company's plaut at the 
book value or at a valuation, and the city already has the 
right to establish municipal supply works. It is, therefore, 
open to the city either to erect works or to acquire those of 
the company in 1915. The company now seeks authority to 
install additional plant of a total of 87,000 Kw., and 
suggestions are made that if permission is granted io carry 
out the work the plant shall become purchaseable simul- 
taneously with the existing machinery in 1915. In the 
meantime, the position of contractors is far from enviable, 
as many of them have proceeded with installations which 
now have no early prospect of being connected with the 
distributing mains, while other works of a similar character 
are or have been in progress. 


SUPPLY COMPANY v. CONSUMER. 
[BY OUR LEGAL CONTRIBUTOR. | 


THE case of Mappin & Webb v. St. Marylebone Borough 
Council, a report of which appears elsewhere in this issue, 
raises a novel and interesting question with rerard to the 
relationship of supply authorities and consumers. The facts 
may be very briefly stated. The Nt. Marylebone Borough 
Council was originally entitled to supply electricity at 100 
volts. Finding that supply at this pressure was not 
economical, it altered its system to one which gave consumers 
240 volts. The bulk of the consumers fell in with this 
arrangement; but Messrs. Марріп & Webb, being advised 
that the change would involve a serious increase in 
the price of their electrical energy in the course of 
the year, refused to consent to the change, although 


the Council offered to bear the expense. There- 
upon the Council obtained the leave of the 
Board of Trade to dispense with the consent. Messrs. 


Mappin & Webb, however, still refused to allow the change 
to be made, and declined to permit the officials of the 
Council to enter their premises with a view to carrying out 
the necessary alterations. Unwilling to cause trouble, the 
Council appears to have consented to continue the supply at 
100 volts. As our readers are probably aware, if the pressure 
of supply is not properly maintained, a consumer may 
summon the’ “undertakers,” who may be mulcted in 
penalties. Messrs. Mappin & Webb, finding that the 
pressure was so badly maintained as seriously to interfere 
with the lighting of their premises, eventually summoned the 
Council, upon which a Metropolitan police magistrate lius 
now inflicted a fine. 

The points which arise in this case are so numerous that it 
is difficult to deal with them all in the compass of a short 
article ; but the salient points may be touched upon. First 
and foremost occurs the question—W hat are the rights and 
duties of undertakers who have taken the very serious step 
of altering the pressure at which they supply electricity? 

The Board of Trade regulations provide that the standard 
pressure shall be fixed by the undertakers, and notice of the 
amount of such standard pressure must be given to the local 
authority before the undertakers commence to supply energy 
to consumers, and must not be altered except under certain 
conditions. According to certain new regulations which 
were made in 1901, an alteration cannot, in general, be 
effected without the consent of the consumer, but if the 
consumer withholds his consent, steps may be taken to dis- 
pense therewith. Thus, where a consumer refuses, after the 
undertakers have offered to comply with the general terms 
and conditions imposed by the local authority and, if not 
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required to do so under those terms and conditions, also to pay 
the reasonable cost of, or incidental to, the change (including 
compensation for any loss or damage incurred in consequence 
of the change) the undertakers may appeal to the 
Board of Trade, which may give consent on behalf of the 
consumer. What, then, is the position of the consumer 
who has the consent given for him? If the undertakers are 
so minded, it is clear that they may refuse to supply him 
with electricity altogether, unless he chooses to take it at 
the new pressure, for the only obligation imposed upon 
undertakers is to supply electricity to every consumer on the 
same terms on which any other company or person in auch 
part of the area is entitled under similar circumstances to a 
corresponding supply (Electric Lighting Act, 1882, Sec. 19). 
Now it is clear that the position of the consumer who does 
not fall into line with the rest is the same as that of the 
other consumers once his consent has been given for him by 
the Board of Trade. It follows, therefore, that if he does 
not see his way to take a supply at the new pressure he can- 
not demand a supply at the old. 

But assume that, as in the case under review, the under- 
takers for the sake of peace or for some other reason continue 
the supply at the low pressure. Can they be summoned, or 
are they to be held liableto penalties if they fail to maintain 
that pressure ? Let us see what the Act says upon the sub- 
ject of penalties : © Whenever the undertakers make default 
in supplying energy to any owner or occupier of premises /o 
whom they may be and ure required. to supply energy under 
the sperial order, they shall be liable in respect of each 
default to a penalty not exceeding 40s. for each day on which 
the default occurs." (See Electric Lighting (Clauses) Act, 
1899, Sec. 30 (1)). 

Penal enactments are always strictly construed, and it 
seems to be obvious that a consumer who refuses to fall into 
line, but to whom the undertakers make a concession, is not 
а person to whom they are required to supply energy in 
accordance with the above provision. бо far as he is con- 
cerned, they are under no statutory obligation; and no 
magistrate can have power to impose a penalty in respect of 
what is a mere breach of contract. 

With all deference, then, to the learned magistrate, we 
venture to differ from the opinion which he has expressed. 
If the Borough Council enters into a contract to supply 
electricity to a consumer at 100 volts, and fails to do so, 
the consumer may pursue his remedy in a civil court, 
provided, of course, that it is not ultra vires of the Council 
to make such a contract. As to this latter question we 
express no opinion at present. 


ELECTROLYSIS OF UNDERGROUND PIPES. 


ALTHOUGH, thanks to the Board of Trade rules, damage to under- 
ground pipes through electrolysis has been kept within bounds in 
this country, the subject is receiving much attention in the larger 
towns of Germany and America, where less stringent rules exist. 
The result is the gradual accumulation of a mass of useful informa- 
tion as to the causes of the trouble. A paper by Putnam A. Bates 
inthe Railway Gazette deals with the American side of the ques- 
tion, and is based on some experiments carried out by the author 
in a suburb of New York. 

He finds that no general rules can be laid down, because the local 
and climatic conditions greatly affect the matter, and tests carried 
out at one time of the year may contradict those made at another. 
Each particular case must, therefore, be systematically studied 
before useful protective steps can be taken. 

In such an investigation the important point is the determina- 
tion of the amount of current leaving the pipes, and whether this 
current leaves at a restricted area or leaves at a low density over a 
large area. This current measurement is, however, a difficult one 
to make, and most investigators have confined themselves to 
measurements of potential difference between the pipes and the 
rails. Although the potential difference is a rough guide as to 
electrolytic action, it cannot safely be considered as a measure of 
this action, for it is only one of the factors determining it— 
others being the resistance and chemical condition of the surround- 
ing earth. 

The author mentions а case in which a р.р. of 12 volts existed at 
one end of a length of water pipe which was free from electrolytic 
action, and only 3 volts at the other, although considerable electro- 
lytic action existed there. The explanation in this case was the 
fact tbat the pipe lay on the slope, and the high-volt end was on a 


hill composed of dry sandy loam, whilst the other end lay lower 
in damp soil. A heavy current tlowed along the pipe, causing a 
drop of 9 volts, and leaving the pipe at the lower end with con- 
siderable electrolytic action. 

In the course of this particular investigation numerous voltage 
measurements were made with a 0 to 15-volt Weston instrument 
having a resistance of 1,357 ohms. The measurements were made 
&t various times during the day, and ehowed voltage differencee 
between pipes and rails varying from a minimum of 3 up to a 
maximum of 11 volts. It was also found possible to measure the 
actual current flowing in two particular loops of piping, and in 
each loop the current strength was sufficient to have caused rapid 
deterioration if it had left the pipes over a restricted area. Of course 
the presence of a large current in a given piece of pipe does not 
necessarily mean that the pipe will be damaged, for the current 
may travel along a well-jointed line of piping for hundreds of feet 
before leaving the pipe, and causing damage. The flow of 
current from the pipe to the earth may be encouraged at a par- 
ticular point either by the lower resistance offered by some portions 
of the pipe surface, or by a small leakage of water occurring and 
so forming a low resistance path into the earth. Sub-surface 
streams crossing the pipe would have the same effect. Another 
common cause is the presence of a very bad joint, offering more 
reaistance to the flow of the current than the surrounding earth 
offers, in which case the current will leave the pipe at this joint 
and re-enter it further on. Even when a pipe system appears to be 
negative to the trolley rails practically everywhere, a dangerous 
condition often existe, for the current may be leaving the pipe at 
a point not easily tested from the surface, to re-enter further on, 
and make the next hydrant or exposed joint negative to the rails. 

An interesting point brought out by the tests was the rapid destruc- 
tion of the wrought-iron and lead house connection water-pipes, as 
compared with the cast-iron water mains. This difference the writer 
puts down to the thin coating of molten sand which forms on cast- 
iron piping during manufacture, and serves as & partial insulating 
protection. 'The wrought-iron and lead pipes have no such pro- 
tection, and form a preferable path for the current at points where 
it tends to leave the pipes. The comparatively small thickness 
of metal in these pipes helps to make them the chief source of 
trouble. 

In conclusion, the writer deals with tbe available preventive 
measures. A careful investigation will often suggest methods of 
reducing the trouble to a minimum. For instance, in this par- 
ticular case it was found that a number of lead pipes were badly 
corroded through the current in one main leaving by these pipes, 
passing through 50 ft. of earth, and returning by another main. If the 
two mains had бесп metallically connected this damage could have 
been prevented. Ву careful bonding or welding of the rail joints 
the chance of leakage is greatly reduced. Any very defective 
joints can sometimes be detected by taking a trip over the line 
after a slight snowfall; the heat generated at the bad joiats will 
melt the snow on them. ° 

If the danger zone is confined to a particular district, an improve- 
ment can be effected by running a return feeder from the pipes in 
this district back to the negative bus-bar. | 

The writer considers, however, that the only real preventive is 
the use of an insulated return, in the form either of the double- 
trolley system or of the conduit system. 


SHEFFIELD ELECTRICAL EXHIBITION. 


SHEFFIELD's first Electrical Exhibition was opened by the Lord 
Mayor (Col. Hughes, C.M.G.) in the Corn Exchange Building on 
September 27th, and will close to-morrow, October 20th. 

The Electric Supply Department has been in the hands of the 
Municipality since the year 1898, when it was purchased from the 
pioneer company, together with a Wiring and Installation Depart- 
ment, whicb has since developed into the principal electrical con- 
tracting concern of the City. 

A progressive policy of advertising and canvassing on the part of 
the general manager, Mr. S. E. Fedden, has resulted in a rapid 
growth of the load for all purposes in the face of keen competition 
from the gas company, whose rate for lighting is 1s. 5d. per 
1,000 cb. ft., and for power 1s. 5d. down to 18. 2d. 

Years of prosperity and a great reputation have not been without 
a certain disadvantage in confirming the local manufacturers in that 
conservatism of method which so often characterises the best English 
work, and to many of the steel and cutlery makers the latest 
advances in electrical work are but little known. An effort has 
been made to include in this Exhibition the very latest novelties in 
the applications of electricity to manufactures, while representing 
fully the great advances which inventors and designers bave 
achieved in the lighter appliances for lighting, heating and the 
many uses to which electrical energy can be put in the house. 

Electricity for heating at 1d. per unit is shown to be а paying 
proposition at the stall and electric kitchen of Messrs. ISENTHAL 
AND Co., who cook the food for the Exhibition Café in view of the 
public, and also display a fine assortment of utensils and tools on 
the ' Electra” system. 

The British THomson-Hovuston Co. and the BnrrisH PROME- 
THEUS Co. also have a quantity of apparatus on view, and a local 
laundry has an attractive stall, where a lady irons linen with elec- 
trically-heated flat-irons of various makes and types. . 

A heating furnace for hardening tools and annealing metals 18 
shown by the ELECTRICAL Co., LTD., of London. In this applic* 
tion & mass of barium chloride is rendered molten by the passage 
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of the'current-between two immersed iron electrodes, which are 
connected to the secondary of a variable transformer. The tem- 
perature of this bath can be regulated closely up to 2,417? F., and 
it is claimed that tools such as cutters and drills immersed in it 
can be uniformly heated in every part and hardened with better 
results and less risk than by gas or fire. 

In conjunction with this exhibit the pyrometers of Messrs. 
SIEMENS Bnos., and the CAMBRIDGE SCIENTIFIC INSTRUMENT Co. bave 
proved of use and interest, and the local steel makers are daily 
visiting the Exhibition in order to harden their various steels and 
experiment with the furnace, which has attracted much attention. 

The Kjellin induction furnace can be seen in operation in the 
form of a 10-Kw. model which has been made for research work. 
With this apparatus experiments are carried out dailv, and the 
Grondel Kjelliu Co. show fine samples of steels and briqucttes 
made by this process in Sweden. 

Welding by electricity is in the hands of Mr. T. Scott Anderson, 
of Sheffield, who displays а rod machine by the ELECTRIC WELDING 
Co., and many examples of heavy welding for engineering work. 

The radiant stoves which have come so much into favour since 
the general reduction iu price of energy for heating are well 
represented. Several dozen are shown in operation, from the 
simplest pattern to costly and beautiful productions in marble and 
gilt metal. 

The DowsrNG Co., through a local agent, show the application of 
radiant heat to medical purposes by means of their home Turkish 
bath cabinet ” and an elaborate appliance in the form of au asbestos 
bed, in which the patient can be surrounded with heater lamps 
controlled by a rheostat, and subjected to a wide range of tempera- 
ture. 

Appliances for ventilating and air purifying are well repre- 
sented. Messrs. IBBOTSON Bros. & Co., Lrp., of Sheffield, show 
Talbot’s patent air washer. In this machine the air is drawn from 
any source—in this case a particularly grimy thoroughfare—by a 
fan, the periphery of which is covered with wire gauze. A small 
stream of water directed on to the vanes of the fan is broken up 
into spray and forced through the gauze in company with the air, 
which it subjects to a scrubbing action, resulting in the grit and 
solid impurities being carried away with the waste water. The 
cleansed air is distributed throughout a building by a system of 
pipes, and can be warmed in winter to any degree by a heater 
placed in the main air trunk. This machine deals with 5,000 cb. ft. 
of air per minute. 

An analysis of the black deposit found in the waste water from 
a purifier in use in a large steel works yielded earthy matter, 40 
per cent.; carbonaceous matter, 30 per cent.; silica, 23 per cent.; 
and iron, 7 percent. The water was also found to have absorbed 
sulphur dioxide and carbonic acid gas. 

This firm also exhibit a self-contained cabinet purifier for use in 
a single room or small suite of offices. In this apparatus, which 
rons quite silently, and resembles a bookcase, a small motor-driven 
fan is combined with an electric heater and water tank, making the 
plant quite simple and independent of the building. 

An ingenious form of air circulator is shown by Mr. Т. Scott 
Anderson for the SrELLITE Evectric MANUFACTURING Co. A 
small fan of the usual type is enclosed in an iron casing con- 
taining water which it churns up with the air, removing to a 
great extent the suspended impurities and making it possible to 
charge the delivered air with perfume or disinfectant. 

On the same stall several types of ozonisers attract attention and 
help to support the claim of the promoters that the Exhibition is 
the brightest and healthiest spot in the city. | 

Fans and pressure blowers for ventilating, removing dust, 
hardening the new steels and working forge fires are shown 
by the James Keira & Brackman Co., and the STURTEVANT 
ENGINEERING Co. 

Amongst the numerous exhibits of interest to medical men must 
be mentioned the Tadsbery Influence Machine for X-ray work. 
The machine ie enclosed in an air-tight case in which the pressure 
can be raised by means of an ordinary cycle pump to 50 lb. per sq. in. 
A calcium chloride dessicator is provided, and the result is to enable 
a spark 44 in. long to be obtained from a machine of compara- 
tively small dimensions and low cost. With this apparatus radio- 
graphs of the hand can be taken in 15 seconds, the results being quite 
equal to those obtained with the usual induction coil and batteries. 
The exhibitor, Mr. E. A. Ввоок, of Sheffield, has au interesting 
display of high frequency apparatus for medical use and general 
photographic and kindred appliances. 

Recent progress in electric illumination is well represented, the 
general lighting of the Hall inside being carried out with flame 
arc lamps of several makes, including a magazine lamp by Mzssns. 
OLIVER & Co., who now claim to have produced a satisfactory 
long-burning flame lamp for use on alternating-current circuits. 
Examples of the-tantalum, osmium and mercury vapour lamps 
of the Bastian and Cooper-Hewitt patterns excite considerable 
interest in comparison with the established carbon-filament glow 
lamps exhibited by the EprsoN & Swan UNITED ELECTRIC LiIo Hr 
Co., the Ѕомввлм LAMP Co., and the ROBERTSON ELECTRIC LAMPS, 
Lrp., the latter having their attractive glass-blowing display in 
operation. The variety of forms and sizes in which incandescent 
lamps are made to-day, and the perfection of detail which enables 
them to be sold at their present price, suggest that the advent of a 
really satisfactory material for a high-efficiency filament should be 
rapidly followed by a commercially successful lamp, if taken in hand 
by those who have matured so müch labour and experience in the 
carbon lamp of to-day. 

The use of electricity for machine driving is shown in a variety 
of forms by the Corporation Electric Supply Department, which 
has a complete engineers’ workshop in operation with the usual 
tools driven by two-phase motors through a variety of gearing. 


Electrically-driven hoists, sand rammers, pumps, and polishing 
machinery, a Reavell compressor operating pneumatic foundry 
tools, and motors in connection with the different exhibits of 
moving machinery bring home to the lay mind the many advantages 
of electric driving in the most forceful way. 

The supply to the Exhibition, the maximum demand of which is 
about 150 KW., is two-phase at 2,000 volts transformed to 200 voltsona 
үн is equipped ав a model bulk supply sub-station for a large 
works. 

The transformers are of 100 Kw. capacity, and were made under the 
Burnand patents. This type has been in use for some years in 
Sheffield with good results, and experiments now being made with 
a new and improved iron make it probable that a great reduction 
in the size and capital cost per kilowatt will be effected. 

А good display of cable sections and street boxes by Messrs. 
W. T. Grover & Co., and standard fittings in use on the Sheffield 
mains, call for notice. 

The manufacture of electrical machinery in Sheffield is in- 
creasing yearly, and Messrs. Vickers, Sons & Maxim have lent 
some fine examples of their direct and alternating-current standard 
motors, the most noticeable being a 300-K w. synchronous motor- 
generator, being one of a set of four intended for the power supply 
of their River Don works. It is for converting alternating current 
at 650 volts 50 periods to direct current at 220 volts, and will be 
driven from three-phase turbo-alternators now being constructed by 
Messrs. Vickers in their works. 

The firm of W. E. Burnanp & Co., of Sheffield, have a display 
of small single and two-phase motors driving polishing and other 
light machinery. They also make a feature of their auto-starters 
and controllers for motors, which allow of working with varying 
voltage according to the load upon the motor, so making for higher 
efficiency and improved power factor. 

Modern switchgear is represented by Messrs. STEEL, PEECH 
AND Tozer, LTp., of Rotherham, and the SwircHGkAR Co., LTD. 
(late J. G. Statter), of Birmingham. The former firm has a good 
display of Boyne's patent liquid motor starters for direct current 
machinery, and the Birmingham house is showing high tension 
Switch panels suitable for large motor installations ; also their free 
handle circuit-breakers fitted with Statter's patent time lag. They 
claim tbat by using this in conjunction with motors it is possible 
to work nearer to the full capacity of the motor on a fluctuating load, 
with resultant economy in the first cost of the installation. The 
time lag device consists of a sucker which adheres by surface tension 
to the bottom of a box containing glycerine. A little pull is 
sufficient to separate the adhering surface if applied for a sufficiently 
long time, & heavy pull will separate them instantly. In addition 
to the advantage of the time lag device, a heavier hammer blow is 
secured for releasing the cut-out, as the solenoid has to exert a force 
greater than that required to merely raise the weight of the core. 
The firm has a fine display of spanners of all kinds insulated with 
moulded ebonite, which appeal particularly to the practical man in 
charge of electrical plant. 

The TUDOR ACCUMULATOR Co. show examples of their well- 
known accumulators and the ‘Trumpy automatic regulator switch 
in operation. 

An attempt has been made by Mr. Fedden to bring together 
various examples of modern turbine practice. Messrs. C. A. 
Parsons & Co. have a number of beantifully finished models of their 
machines coupled to electric generators and air compressors. A 
5-н.р. De Laval machine by Messrs. GREENWOOD & Bat Ley, of 
Leeds, and a full size impulse turbine by the ELECTRICAL Co., LTD., 
with open casing, enabling the blades and nozzles to be seen, form 
interesting features of the display. In addition there are pictures 
of the Zoelly machine, and a good stand of photographs of work 
carried out by the WEsrTINGHOUSE Co. in different parts of the 
world. 

At the time of writing the Exhibition has been extremely well 
patronised, some 25,000 persons having paid for admission, and it 
geems certain that the labours of the general manager and his staff 
wil be amply rewarded by an increased demand for electricity 
throughout the City. 


LEGAL. 


Crompton & Co., LTD., v. NICHOLSON & Co. 


IN this case, which was heard by the Assistant Judge at the Mayor's 
Court, on October 12th, the plaintiffs (Messrs. Crompton & Co., Ltd.) 
sought to recover the sum of £16 4s. 2d. in respect of а 135-volt 
dynamo and certain accessories supplied by them to the defendants, 
electrical engineers at Manchester. The defendants sought to 
reduce the claim by & set-off and counterclaim alleging that the 
dynamo supplied had certain defects which cost them some £12 to 
put right. 

Mr. Harold Morris appeared for the plaintiffs; Mr. W. Valen- 
tine Ball for the defendants. 

It appeared that the machine in question was ordered on 
September 29th, 1905. It was to be delivered by the plain- 
tiffs to Messrs. Gardner & Sons, Ltd., of Patricroft, Manchester, 
who had been employed by the defendants to supply, and connect 
with the dynamo, a petrol engine. The plant when completed 
was to be, and was afterwards, sent to the residence of Mr. Hawker, 
of Hay, in Hereford, where it was fitted up by the defendants. 

Witnesses called on the part of the plaintiff said that the dynamo 
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was thoroughly tested before it left Messrs. Crompton’s works; 
that, in consequence of the tests, certain alterations were made; 
and that, so far as they knew, it was а sound machine. While the 
dynamo was at Manchester it was pointed out by the defendant 
that it ran “anti-clockwise,” whereas the engine ran in the con- 
trary direction. It was admitted that this mistake, however, was 
due to no fault on the part of the plaintiffs; and in order to 
remedy it, the plaintiffs recommended that either the brushes 
should be shifted through an angle of 90^, or else the connections 
from the brush spindles to the terminals inside the end cover 
should be crossed. Some such change was effected, and the plant 
was tested, and was found satisfactory before it left Messrs. 
Cardner's works. 

On the part of the defendants, Mr. Ковент Jarrray NICHOLSON 
said that he erected the plant at his customer's house at Hay, in 
Hereford, early in December. It ran well at first, but owing to 
complaints, he went there at the end of the month to find that it 
was impossible to get the dynamo to give more than 50 volts, 
whereas the contract specified 135 volts. Testing the machine, he 
found there was earthing taking place. Without communicating 
with the plaintiff's works at Chelmsford, owing to the fact that the 
works were closed for Christmas, Witness took the dynamo to 
pieces himself and found that the ends of the wires connecting the 
shunt windings of each bobbin to its neighbour had been pushed and 
fixed too far through the sockets, thus causing the earth. After cor- 
recting this and re-assembling the parts, the dynamo developed its 
full power. In his opinion the steps taken at Messrs. Gardner's 
Works to alter the direction of rotation, could not possibly have 
caused this defect. He, however, had not seen the dynamo when 
delivered at Manchester. He claimed £12 Ов. 6d. for effecting the 
repairs. 

No witness was called from Messrs. Gardners. 

The assistant Judge, in summing up, said the onus was on the 
defendant to show that when the dynamo left the plaintiff's 
works it was defective. A link in the chain of evidence was 
missing, namely, that no witness had deposed as to what Messrs. 
Gardner did to the machine. It was for the jury to say whether 
the defendant had proved his case. Assuming that there was a 
defect, it would be tor the jury to say whether the defendant had 
acted reasonably in doing the work himself without communicating 
with the plaintiffs. 

The jury found that there was no evidence that the machine 
was defective when it left the plaintiffs’ works, and a verdict was 
entered for the plaintiffs on claim and counterclaim. 


TRAMWAY CLAIM. 


AT Dewsbury on the 12th inst. a case remitted from the High Court 
was heard, in which Edward Littlewood, a collier, sued the York- 
shire Woollen District Electric Tramway Co. for £500 for injuries 
caused to his four-year-old child by one of the defendants’ cars, 
which ran over the child and cut off one of its feet, in Hudderstield 
Road, Dewsbury. The jury awarded £350 damages and costs, the 
Judge ordering that provision should be made for the child's 
future. 


W. Нлрроск (Marrin & Wess, LTD.) v. Sr. MARYLEBONE 
BorouGH CoUNCIL. 


Ox October 10th at Marlborough Police Court, plaintiff, a director 
of Messrs. Mappin & Webb, Ltd., Oxford Street, sued the 
defendants for having on September 24th to 28th failed to maintain 
a supply of electricity to plaintiff company sufficient for their pur- 
poses. The failure was alleged to be a breach of the regulations of 
the Electric Lighting Order of 1901. 

In arguing the plaintiff's case, Mr. ARTHUR NEwrTon said that for 
months past they had constantly had to complain of the bad lighting, 
and there had been considerable correspondence. The undertakers 


under the order had to declare to the consumer the pressure they : 


proposed to supply and maintain at the consumer's terminals. 
That pressure was subject to & variation of 4 per cent. above or 


below the pressure stated ; that was to say, it might go down to 96, - 


if the voltage was to be 100, or up to 104. If there were default, 
there was a penalty provided of £5 for every such default. Since 
the summonses mentioned, others for several dates at the beginning 
of October had been taken out, making 10 in all, as no improve- 
ment had then taken place. On September 24th the pressure 
varied from 84 to 95, instead of being the minimum required of 96. 
The following day, once only did they get within the proper limit, 
and there was a shortage on all the other days mentioned. The 
effect of this in a business house was that if at 100 voltage a lamp 
was 8 C. P., when the voltage was reduced to 96 it only gave 6 C. P., 
and at 85 only 258. 

Plaintiff, in giving evidence, said that formerly companies sup- 
plied the light unti; the borough took over the supply. In an 
old agreement a voltage of 50 was mentioned, but they had never 
received so low a pressure, but always 100, with the exception of 
the shortage now complained of. The borough adopted the 240- 
volt pressure system, but the firm refused to give their sanction, 
and the borough obtained the consent over their heads from the 
Board of Trade. 

According to the report in the Daily Telegraph, Mr. PLowpEN 
asked Mr. Montgomery why the borough, if they had that consent, 
did not install the 240-voltage system at complainant's premises or 
refuse to supply them at all. 

Counsel explained that notwithstanding that consent they could 
not enter the firm's shop to carry out the alteration without the 
firm's approval. Not wishing fo be high-handed in the matter the 


borough continued to supply them temporarily with a 100 voltage 
which, however, put the borough to unnecessary expense, because 
they were supplying the district generally with 240 voltage—that 
bigher voltage being much cheaper to produce. Although all 
expenses incurred in making the alterations for installing the 
higher voltage would bave to be met by the borough, the com- 
plainant's refused to have it. 

Mr. Happock said his firm refused because their electrical 
engineer considered that in the consumption of electrical energy at 
the higher voltage they would probably have to pay for it at a 
rate which would be 334 per cent. more than they were paying for 
the voltage of 100. All his firm wanted was a proper light. 

Mr. RasHLEIGH Рнірг=, an electrical expert, supported the 
opening statement, and Mr. John Radford, employed by com- 
plainants, said that owing to the bad light oil lampe and candles 
had to be used, and stated that the borough had recently put a new 
machine into the premises for the electric light, and since then the 
light had been better and satisfactory. 

Counsel for the defence submitted that the borough had no case 
to answer, because the only voltage that had been declared as 
required by the order in an agreement with Mappin & Webb was 
50, and although 100 was actually supplied instead of the 240 which 
ought to have been, that was a matter of arrangement between the 
borough and complainants, and any deficiency below the 100 did 
not render the borough liable to any penalty in a police-court. If 
the complainants had agreed to the 240 voltage they could have 
demanded and compelled the boreugh under penalty to supply the 
voltage, but as the 100 voltage was supplied at their own request 
they could not demand the 100 to be kept up. 

Mr. PLOWDEN was of opinion that defendants were to blame 


throughout, and must be prepared to pay the full penalty of £5 on 


each summons, and £10 10s. costs (£60 10s. in all). The magistrate 
was understood to say that in the event of the offence not being 
abated there would be a continuing penalty of £2 for each day. 

When requested by Mr. Монтсомевү, Mr. PLowpEN said he 
would state a case on a point of law. 

On Saturday, Mr. Bell attended before Mr. Plowden on behalf 
of the Council, and said that at the hearing it was stated that, if 
there were future defaults, there would be a continuing penalty of 
£2 a day. Mr. Bell contended that the magistrate had no power 
to impose a penalty for a prospective offence, and that that part 
of the decision could not, therefore, be enforced. According to the 
Times a gentleman representing Messrs. Mappin & Webb said that 
he was afraid that was во, in view of the case of The Chepstow 
Electric Light Co. v. The Chepstow Gas Co.,” which had been 
shown to him by Mr. Bell. 

Mr. PLOWDEN said that, if both sides were agreed on the point, no 
attempt would be made to enforce it. 

Messrs. Mappin & Webb’s representative asked that the whole of 
the penalty imposed should be handed over to the firm, subject to 
anything in the Act which might prevent that course being taken. 
Mr. Plowden acquiesced, remarking that, as they had suffered 
pecuniary loss, they ought to be recompensed. 

[Comments are made on this case by our Legal Contributor on 
another page in this issue.] 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &с., 
may be made. Answers are furnished by a duly qualified lawyer. ] 


No. 56.—Charges for Electricity.—Motor Rates.—Motor for Gas 
Compressor. 


„Rock writes: We have a case in point here of a consumer 
wishing to hire a motor from us for the purpose of driving a com- 
pressor in connection with a high pressure gas lighting installation. 
Under these circumstances, would the department be justified in 
charging for the current consumed at the ordinary lighting rate? 

“I enclose you herewith pamphlet of our present system of 
charging." 


*„* The question is one which appears to admit of discussion. In 
one form or another, it has often been dealt with in this column. The 
broad point is—if undertakers advertise the supply of current for 
motors at a lower rate, are they entitled to consider the objects to 
which the power supplied is to devoted? A query was once 
addressed to the ELECTRICAL REVIEW as to whether a consumer 
obtaining current at motor rates might use it in a motor-generator 
to supply his house with light. The view was expressed that he 
could not do so, inasmuch as the plan adopted would be a mere 
colourable method of obtaining lighting current at chea rates. 
No magistrate would impose a penalty upon und ers who 
refused a supply at motor rates in circumstances of that kind. 
The question put by “ Rock” is a variant of this, and although by 
no means easy, appears to turn upon a subsidiary question, namely, 
What knowledge or guarantee has the supply authority that if the 
consumer did not burn high pressure gas he would take current 
from them? Here, as in the former case, it is a question of fact. 
Given that a consumer is entitled to a supply at power rates for 
power purposes, it would seem that unless the undertakers can 
show something in the nature of fraud upon them tbey have no 
power to demand that the power shall not be used in any particular 
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way. At the same time, Rock" would do well to consider the 
advisability of revising his rules in order to remove all doubt upon 
the point. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Pentane Standard. 


Mr. Paterson, in his recent letter, very justly points out 
that the conditions governing the position of the centre of 
illumination of the Harcourt 10-с.р. lamp are different to 
those existing in the old 1-с.р. lamp. 

However, Mr. Paterson seems to concede that the com- 
bined effect òf the screening and the fact that the centre of 
illumination of the flame itself is not exactly on its central 
axis might justify the centre of illumination being taken 
3 millimetres in front of the axis, and this would cause con- 
siderable differences at short distances. The point is, how- 
ever, a difficult one to settle experimentally, and I agree 
with Mr. Paterson that it is probably best to measure from 
the central axis of the burner, provided that it is definitely 
understood that this is the prescribed method. But for 
accurate work the photometer should certainly be kept 
] metre away from the standard. 

With regard to Mr. Paterson’s suggestion that a personal 
effect might partially account for the differences experienced 
at different distances, I have never met a case in which 
a personal effect of this kind could be shown to exist for 
lights of the same colour, while the strength of the illu- 
mination of the photometer screen is against the supposition. 
Moreover, the readings at all distances agreed very closely 
with one another. 

Mr. Paterson seems to be in agreement with my rather 
vaguely expressed suggestion as to the cause of the gradual 
fall in candle-power of the lamp in a closed room. The 
point I wished to make was, that this drop is probably due 
to a reduction in the available oxygen per cubic metre of air 
in the room, and that it could not, therefore, scientifically 
be corrected for by a formula taking into account the 
amount of carbon dioxide present in the atmosphere. | 


J. S. Dow. 
London, N., October 15th, 1906. 


Cost of Suction Gas Power. 


Replying to your editorial footnote to our letter pub- 
lished in your issue of October 12th, our opinion that you 
are prejudiced against the suction gas plant, and allow your 
prejudices to interfere with your judgment, was not formed 
hastily. We have felt the desirability of writing you for a 


long time past on this subject. There is such a thing as. 
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* damning with faint praise, as well as publishing what 
may be detrimental to the interest you have no particular 
reason to support. 

We are not aware that we suggested that you should 
suppress any facts. The suction gas plant, as we know it, 
will come out very well indeed if you will publish imparti- 
ally the facta both for and against it. 

With regard to the communicated article, we look 
upon you as being responsible for the opinions expressed in 
it; you fathered it in the very fact that you published it 
over no man's signature, and if you did not endorse ite 
contenta you had no right to insert it in your columns in the 
position it occupied. | 

With regard to the last paragraph of your remarks, we 
did not initiate this correspondence with a view to justify- 
ing any figures or statemente which you may deem extrava- 
gant; but if you want a concrete instance of “ 20 B. H. P. for 
an hour for 1d." we append one for your information. 
These figures were taken and the test was carried out by the 
authorities at Broxburn without our knowledge, and we knew 


nothing of them until we saw them in the issue of the 
Electrical Engineer for July 27th last. 

You might tell us, in reply to these data, that the places 
where anthracite can be obtained at 118. 6d. per ton are few, 
and in order to prevent your falling into this further 
error, and to prevent this correspondence reaching an 
undue length, we may now say that you can purchase it over 
practically the whole of Scotland at prices ranging between 
98. and 14s. per ton, and in most cases it is cheaper than 
ordinary boiler coal. Further, as we remarked in our last, 
where you cannot get anthracite you can use gas coke. 

The difficulty the maker of the suction gas plant usually 
has to contend with is to get the user to tabulate and record 
the performance of the plant. It is so very much more 
economical than the power of which it took the place that 
the average user is satisfied with it without going into 
decimal points. To give you an instance, we installed at 
Aberdeen an engine and suction plant to drive machinery 
in an ice factory, and were recently informed by the manage- 
ment that their running costs were one-half the costs when 
using as their motive power a compound non-condensing 
steam engine. Оп this we have no doubt they will further 
improve by a further re-arrangement of their system of 
driving. 

You refer us to a paper in which certain comparative 
figures are given. Re these figures we have at present only 
to remark that, the units in which the competition of the 
euction gas plant has so far been felt are not units of 500 Н.Р. 
It is in units of more like one-tenth this power that the 
interests you have supported have so far felt the pinch most 
severely. In saying this we nlust ask you to bear in mind 
that we do not by any means accept these figures. We 
leave them to be dealt with on another occasion. . 

We conclude by saying that we remain of the opinion 
that your attitude towards the suction gas plant has not 
been either fair or impartial, and that every true critic 
should be in sympathy with the subject of his criticism, 
which you distinctly have not been. 


EXTRACT FROM THE Electrical Engineer, JULY 27TH, 1906. 
The following figures are from a test made under ordinary 
working conditions of an 80 B. E. P. "Campbell" suction gas 
engine :— 


Engine developing... 79 24 n.H.P. 
Duration of test run 6°75 bours 
Total fuel consumed м з 405 1b. 
Total units generated b sis sas 376 

Fuel consumed per kilowat 107 1b 
Cost per kilowatt ... R us € "06d. 
Fuel consumed per B.H.P.... 75 lb 
Cost per B. E. P. n 05d 


Cost of anthracite coal in bunker 11s. 6d. per ton. 


The Campbell Gas Engine Co., Ltd., 
Нон CAMPBELL. É 


Halifax, October 15th, 1906. 


[Our correspondents insist upon their acquaintance with 
our views being more intimate than our own : the verdict as 
to our impartiality must therefore be left to our readers. We 
cannot refrain, however, from commenting on the incon- 
sistency of Messrs. Campbell’s attitude. As we showed in 
our last issue, we hate published the facts relating to the 
suction gas plant—both for and against, but mainly for. We 
have repeatedly published papers, in full or abstract, describing 
the construction and working of the plant, and accounts of 
tests. Very seldom have we published facts telling against 
the system ; directly we do so, we are accused of bias and 
prejudice ! 

As regards the “ communicated” article, our correspon- 
dents show a lack of acauaintance with journalistic pro- 
cedure, together with an obvious wish that we should refuse 
articles unfavourable to the suction gas system. The word 
* communicated ” was attached to the article for the erpress 
purpose of dissociating ourselves from its authorship, and 
this practice is well understood. Many excellent writers are 
precluded by circumstances from revealing their identity ; 
their writings are none the less valuable and worthy of 
publication on that account, but we do not accept responsi- 
bility for their opinions any more than we do for those of 
acknowledged authors. Moreover, we have the right to 
insert any article in any position in our columns that we 


think fit. 
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Our;correspondents are at liberty to refute any statement 
which appears in our pages if theycan. The example which 
they give, however, does not help them. The very essence 
of our complaint, and of that of our contributor, is that the 
statement of Twenty B. H. p. for an hour for one penny " is 
absolutely unjustifiable, even with anthracite at 118. 6d. per 
ton, instead of “ 23s. per ton upwards, delivered in London.” 

Regarding Mr. Esson's paper, in which the cost of the 
E.H.P.-hour with suction gas plant of 500 B. M. P. is shown to 
be 423d. (= 57d. per unit, or 4d. per n.H.P.-hour, or 2:2 
B. II. P.-hours for 1d.), are we to understand from Messrs. 
Campbell that small suction gas plants are more economical 
than large ones ?— Eps. E. R.] 


І; have just seen Mr. Weaving’s letter in yours of the 
28th ult., and should like to ask him how he reconciles a 
cost per unit of 0°97d. with a cost per ;. H. P. of (294 + 
20) = 145d. 

An average load of 44:7 KW. means an average of about 
70 B. H. P., or 22,330 B.H.P.-hours in 319 hours. 

(£58 1s. 114. =) 13,943d. + 22,330 = 0 62d. per 
B. II. P. per hour, or 12:5d. for 20 h. H.P. for one hour. 

This agrees approximately with Mr. Weaving’s figure of 
0°974. per unit, but knocks the bottom completely out of 
the misleading—to use no stronger word—advertisements of 
the suction plant makers “ one penny for 20 B.H.P.-hours.” 


F. W. Goodenough. 
London, W., Ortober 12th, 1906. 


Patents and Prejadice. 


In your leader of October 12th on Sir Joseph Lawrence's 
article on “ British Patent Laws," you refer to me as having 
made a statement concerning our telephone industry, which 
statement is, on the face of it, so absurd that I should have 
thought that you would have discerned at once that it must 
have been based on some misunderstanding.’ It is evident 
that Sir Joseph Lawrence in quoting me has left out the gist 
of my information, and thus conveyed an erroneous impres- 
sion of what I said. The following is the statement I 
made :— 

„The telephone industry started in England first, and 
flourished almost from its inception ; but, unfortunately, 
the combination of our fiscal policy and bad patent laws 
killed it shortly after its prosperous start, and threw it into 
the hands of foreign nations. 

Had it not been for this, our industry would not only 
have supplied every requisite for telephones in this country, 
but also for our Colonies and many foreign nations. 

“ That industry would have comprised not only the making 
of transmitters and receivers, but of switchboards, signalling 
apparatus, insulators, cables, &c. 

“ This enormous world trade, which, during the past 
25 years, represents certainly not less than £30,000,000 
Bterling, has, by reason of bad laws, been lost to England." 

: | Ө. Byng. 

London, Е.С., October 15th, 1906. 


[A reference to this matter appears in our “ Notes” 
to-day.—Eps. E. R. 


Your editorial under this heading is very interesting. But 
if, according to Sir Jos. Lawrence, опе of the root causes 
of our comparative manufacturing decline is the granting of 
patent monopolies in Great Britain to non-resident foreigners ” 
—why, does it not follow plain as daylight that it should be 
the simplest possible plan to take the wind out of the sails 
of these hated non-resident foreigners if British investors 
and manufacturers were just to put their brains to work and 
invent and patent all possible profitable ideas just in advance 
of the H. N. R. F.? That, at least, would go to the root of the 
“ root causes —moreover, nothing is required but just a 
little mental exertion and general alertness. Why should 
that be left along with the spoils to the H.F. non-resident or 
otherwise? It seems to be a great pity that for the want of 
these trifles industrial development and opportunities of 
employment at home should decline.” 

Sir Jos. Lawrence is generally supposed to do well in 
working the British patent of a foreign invention—the 


linotype. How much better still would he not bave done 
by himself, as a Britisher, making and patenting this inven- 
tion instead of allowing a H.F. to doso? Why, oh why! 
did he not do so ? 

This suggested new policy of doing away with the hated 
foreigner, by making and patenting all profitable inventions 
on this side before the H.F. can mature his ideas, should also 
commend itself to the“ practical electrical expert mentioned 
in your article. The opportunity would then have gone 
for the foreigners to come over here to make fortunes out of 
their British patents, except if—as some practical electrical 
experta " do—they come over here to change their foreign 


name into some British name, which makes all the 


difference. 
А, Sceptic. 


May I venture to add a few remarks to your leader in 
this week’s issue? You knocked the bottom out of Sir 
Joseph Lawrence’s statements; but there are a few false 
bottoms that you left in, perhaps because you considered 
them so leaky that no one could suppose them capable of 
holding water for a moment. 

Even if we make an assumption that we spend £3 x 10? 
on foreign telephone instruments, it is assumed that if we 
had not done so our workmen would have had £3 x 107 
worth of extra employment. But this is based on the 
assumption that we paid for these telephones in pounds, 
shillings and pence. But this is absurd ; if we take in an 
extra import we pay by sending out a corresponding extra 
export. The amount of labour approximately equal to what 
would have been devoted to making telephones is, therefore, 


devoted to making goods that have to be exported to pay. 


for the telephones. I am not a Liberal, or a Conservative, 
or a Radical, or a labourer, and I have no czre to suggest 
for the downfall of England; in fact, I do not know 
whether it is taking place or not. I merely urge a con- 
sideration that seems to me to be the most elementary 
political economy, because it is nearly always left out in dis- 
cussions on importe, whereas it must really be the foundation 
of the whole matter. 


J. Swinburne, 
London, S. W., October 13th, 1906. 


Д | 
Depreciation and Income-Tax. 


A company working a small high-tension electrical supply 
plant has written off for depreciation 10 per cent. off con- 
sumers' meters and 2 per cent. off other plant. The income- 
tax assessor has reduced this to 5 per cent. and 24 per cent. 
respectively. mE 

The writer would be pleased to know what percentage 
for depreciation the assessors usually allow. 

Engineer. 


Application of Magnetic Brakes. 


The study of efficient braking on our rapidly extending 
tramway systems is so interesting, and the perfecting of 
any means which will in any way increase the safety factor 
in working and diminish the number of accidente due to 
inadequate braking is so important, that I do not think 
any apology is necessary for the continuance of this matter 
in your ** Correspondence." columns. | 

Мг. Yerbury says that he has had in actual trial a device 

for automatically exciting the magnetic track brake from 
the trolley wire when the car had reached a pre-determined 
speed, and I think although the ideais not absolutely new, 
he deserves credit for being a pioneer in the matter. But 
I incline to the idea that to put in any device which shall 
act only when а certain speed limit is exceeded, is to attempt 
the solution of the problem in the most difficult way. 
"t; The braking action is more often wanted—one might say, 
always wanted—before the car has acquired momentum to 
the danger degree. To this end, the providing of an 
equipment as perfect as we possibly can get with our present 
practice, I have summarised a few notes in the hope that 
someone will find them helpful. So far as I know, the precise 
equipment I have suggested ів new, but I am quite prepared 
for someone to remind me of.a;certain:old adage. 
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1. Don’t give the motorman another separate braking 
movement. In time of stress and excitement he will very 
probably forget all about it. 

2. The most serious accidents have been due to locked 
wheels and consequent skidding. 

3. In the case of skidding, only а track brake is of use, 
and many engineers hold the magnetic to be the best, 
although not perfect. 

4. Although in contingency (2) the car has acquired con- 
siderable momentum, the armatures are stationary and the 
braking current from the motors is nil. 

5. With skidding wheels and controller in full braking 
position, as any ordinary motorman in an emergency would 
put it, the connections are such that the motors are in the 
worst condition to allow the wheel motion to be restored to 
a useful braking speed. 

6. Another source of excitation of the к.м. brake is at 
hand in the overhead wire, and to get the best practical 
effect the brake would require re-desiguing with two distinct 
and separate windings, one for direct trolley excitation and 
the other for the ordinary braking circuit. 

7. To meet all these conditions is required an automatic 
switch, with a large safety factor of working, to operate as 
follows :— 

(a) Cut out direct trolley excitation when braking motor 
and deliver current above a pre-determined minimum. 

(5) Cut in direct excitation on the failure from any cause 
of the braking current. 

(c) Keep main braking circuit open until E. u. r. is suffici- 
ently high. 

'The great disadvantage is the introduction of an automatic 
switch, but the difficulty is not insuperable. 

I shall be pleased to receive any criticism. 
helpful and love it. 


It is all 


Alfred V. Newell. 
Manchester, Oclober 15th, 1906. 


Rail Corrugation. 


I have read with interest your article on “ Rail Corru- 
gation” of October 5th, and am surprised that there is 
apparently only one man in the congress, who puts it down 
to electrical reasons. 

Some time ago I had the honour of calling attention to 
this in your journal, which letter read as follows :— 

* Having noticed this corrugation in tramway rails, I 
watched very closely the wear of these rails, and have come 
to the conclusion that this hollowing, or eating away of the 
tramway rail tread, has nothing whatever to do with the 
brakes, but is caused by the sparking of the return current 
(when leaving the motor) taking place between the wheel 
and the rail. : 

„Any night when the track is not perfectly clean, serious 
sparking can be seen between the rail and the wheel. I 
venture to think there is no doubt that this is the cause of 
theuneven wear of the tread, and could only be remedied or 
largely prevented by keeping the tramway rail tread 
absolutely clean and free from (insulating) dirt, so that no 
sparking takes place at the point of contact between the 
tram-car wheel and the rail." 

| Horace Boot, 
Consulting Engineer and General Manager. 
Tunbridge Wells Electricity Works, 
October 15th, 1906. 


[But what about corrugation on steam railways ?— 
Eps. E.R.] 


Tramway Costs per Car-mile Run. 


In reference to the recent meeting of the Municipal 
Tramways Association at Leeds, I find on page 338 of the 
Tramway and Railway World, October 4th, 1906, that 
Mr. J. B. Hamilton, the general manager of the Leeds 
Corporation, in his presidential address is reported as having 
stated that an electric tramway costs, including sinking 
fund, depreciation and renewals,” practically about 75d. per 
mile to run. 


Owing to the fact that this figure may be indiscriminately | 


quoted (it coming from во authoritative а source) that I 
consider it misleading, and, therefore, challenge the correct- 
ness of the figure (viz, 74d. per car-mile). І will first 


argue the point from the conditions that will be most 
favourable to his statement. Of the large Corporation 
tramways, to my knowledge, the Leeds system is run with 
less operating expenses than any other Corporation tramways ; 
therefore my figures to disprove the correctness of the figure 
will be taken from the tramways of which he is the energetic 
manager. 

Last year on a car-mileage of 7,211,866, the operating 
expenses were 5:264. per car-mile. (Note. — Operating 
expenses include only traffic expenses, general expenses, 
repairs and maintenance and power expenses.) According to 
the 75d. basis, the capital charges, &c., have to be paid out 
of 7'5d.—5'26d., or 214. per car-mile. Last year they 
(Leeds) allowed for interest, sinking fund and reserve and 
renewal funds, roughly £112,000; this works out at 
approximately 3ld. per car-mile. This plus 54d. = 83d. 
рег car-mile. 

As: before stated, this is the most favourable instance I 
can quote to substantiate the 74d. basis. Last year the 
operating expenses at Manchester were 7:10d. per car-mile. 
Do they pay interest, sinking fund, &c., out of 7-5 — 7*1 = 
4d. percar-mile ? Is not 4d. per car-mile nearer the mark? 
Glasgow operating expenses were 5°8d. per car-mile. I find 
they allowed about 2d. per car-mile for depreciation and 
permanent way renewals alone, and for sinking fund and 
interest about another 14. per car-mile ; total, 8:8d. per car- 
mile (not including any reserve). Another instance is Liver- 
pool, whose operating expenses alone were 7°46d. per car- 
mile; for interest and sinking fund alone they allowed 
2:174d. per car-mile. This totals to over 94d. per car-mile 
(not including depreciation, renewals and reserve). 

Taking the average of over 50 tramways, I find the 
operating expenses per car-mile = 6:56. Do these tram- 
ways pay capital charges, &c., out of 1d. per car-mile ? 
Personally, I consider 93d. to 10d. per car-mile nearer the 
true amount than 74d. If I am wrong in my estimate, I 
Shall be pleased to be corrected. 

Wm. R. Bowker. 

Manchester, October 10th, 1906. 


[Mr. Hamilton did not refer to interest on capital.— 
Eps. E. R.] 


Electric Pumping at Collieries. 


May I ask you to insert the following few lines in answer 
to your correspondent's extraordinary statements with refer- 
ence to my paper dealing with electrically driven centrifugal 
pumps? In his criticisms on the paper in question, he 
endeavoured to distort my statement, that an additional 
advantage of pumping direct from the inflow levels by 
separate pumps installed in the various levels, was the 
clearness of tlie water. I explained that this arrangement 
was only eronomirally possible by using electrically driven 
centrifugal pumps in parallel. 

Your correspondent now brings up а new point, namely, 
that the only way to pump is from a common sump. There 
are, however, many cases where, for various reasons, the 
pumping from & common sump or reservoir is not advisable, 
and I am connected with a case where we are pumping from 
12 levels, with electrically driven centrifugal pumps in each 
level, the pumps being connected up in parallel. The first 
installations of electrically driven centrifugal pumps in 
several levels, which were connected in series, were, of 
course, due to the limited lift of each pump—a difficulty 
which is now met by the improved construction of the pumps 
with several chambers. 


Gerald Hooghwinkel, M. I. M. E., M. I. E. E. 
London, S. W., October 9th, 1906. 


ANOTHER ELECTRICAL EXHIBITION.—À correspondent 
wants to know “ When the next Electrical Exhibition is to 
be held at Olympia? 


INFORMATION RECEIVED.—Our thanks are due to the 
many readers who replied to the queries in our last issue. 
E 
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BUSINESS NOTES. 


Storage Battery Renewals.—Messrs. PRITCHETTS 
AND GOLD, LTD., of 20, Victoria Street, S.W., wish to remind the 
trade generally that now is the time when a user of a storage 
battery, which has been in use for some years, may find that his 
battery is beginning to wear out, and that it is doubtful whether 
his old battery will be able to supply all his requirements through 
the coming winter. The ordinary user of a storage battery is not 
aware that it is possible in most cases to fit new and up-to-date 
plates into his old boxes, and remembering that the cost of a new 
battery is a fairly heavy item, he is inclined to put it off and to 
economise his light. Messrs. Pritchetts make a speciality of 
renewing old boxes of all makes, and can generally fit their 
standard plates into any size of old box. The firm’s sales 
department is now conducted entirely from their London office, 
20, Victoria Street, London, S.W. 


Destructor Plants.—The — Honsrarn 
Co., LTD., have just completed several important destructor plants, 
including, at Falmouth, a power plant for Measrs. Crompton & Co., 
Ltd. (general contractors for the Corporation electricity scheme), 
in which the refuse is to be used to generate electric light and 
power for tramways; and an important plant at St. Petersburg, of 
eight. “ high capacity“ cells, in which the new Horsfall " patent 
system of “ mechanical charging“ has been embodied. In this 
system, which is in full operation at Leeds, the objectionable 
handling of the refuse by workmen is entirely done away with, and 
a very large saving effected on the working costs. The company 
has also recently shipped destructor plants to Perth, Western 
Australia and Singapore; and has in haud a four-cell “ back-feed ” 
plant for Dunoon on the Clyde; atwo-cell plant for Kingstown, 
Co. Dublin ; and a “ mechanically-charged " plant for Newcastle-on- 
Tyne. The last-named has been somewhat delayed by extra work 
in the foundations, which the company is carrying out in concrete 
piles on the ' Hennebique” system. The company has also in 
hand the extension of the Horsfall ” destructor at Stourbridge. 


Electrical Schemes in Turkey,—It is reported from 
Constantinople that the Sultan has at last renounced his 
opposition to the introduction of the electric light in that 
city. AS a consequence, foreign promoters are seeking to 
obtain a concession, and their endeavours are attracting special 
interest locally. Ten years ago the employment of electricity, 
except for telegraphic purposes, was in principle prohibited in 
Turkey, whereas to-day lighting stations and electric tram- 
ways have already been sanctioned for Beyrout, Damascus and 
Salonica. In Constantinople itself the electric light has so far only 
been introduced in some of the Embassies and in the Government 
buildings, but official circles have hitherto opposed the starting of 
a public electric supply, the establishment of a telephone service, 
and the transformation of the existing horse tramway to electric 
traction. It was said years ago that the resistance was not insur- 
mountable, and that it could be overcome by the payment of an 
equivalent backsheesh. Those in power at the Palace seem to regard 
electricity as representing the principal card, which they refuse to 
play until they have received, it is reported, no less than £120,000. 
It is comprehensible that foreign promoters have hitherto held 
back in face of such a payment, especially as the electrical under- 
taking would be unremunerative at the beginning. At present, 
however, two groups are endeavouring to secufe the electricity con- 
cession. One is reported to be closely associated with the Rocke- 
feller group of the United States, and the other is a German 
electrical company. The former is willing to pay £90,000 as 
backsheesh, while the German company has offered a few thousand 
pounds less than that sum. It remains to be seen what will be the 
result of this competition on truly Turkish principles. 


Alleged Theft of Cable.—At West Ham last week, 
John Warriner, 40, coffee-house keeper, of Stratford, was com- 
mitted for trial, bail being allowed, on a charge of having stolen 
cable to the value of £26 odd from a warehouse of the Charing 
Cross, West End and City Electricity Supply Co. 


Electrical Trade in Buenos Ayres.—The Review of 
River Plate for September 21st says:—‘ Mr. T. Fleming, of the 
British Westinghouse Co., is at present on a visit to Buenos Ayres. 
Mr. Wm. Buchanan, chairman of the same company, and Mr. Mills, 
of the American Westinghouse Co. Export Department, are also in 
Buenos Ayres on business." 


A Handy Calculating Disk.—We have received from 
Mr. ЈоѕЕРН WirsoNw, of The Pharmacy, Bedford Park, Chiswick, W., 
a handy office novelty in the form of a sixpenny calculating disk, by 
means of which it is easy, by revolving the cards, to ascertain the 
amount of discount at 2% per cent. interest on any and every sum 
between 1s. and £1,000. Each separate discount or interest requires 
a Separate set of disks, a list of those procurable being printed on 
the back of the example before us. We have no doubt that this 
little device will be found to be what it claims to be, namely, a useful 
time-saver in commerce, 


The New Japanese Customs Tariff.—The Anglo- 
Japanese Gazette says that the Board of Customs Appraisers have 
given the following decisions respecting classification under the new 
Customs tariff: — Screws, bolts, nuts, washers (as parts of bolts), 
Trivets (blank bolts), pipe connecting pieces such as joints and 
elbows (as parts of tubes and pipes) will all be entitled to pay duty 
at the “conventional” rates if made of iron or mild steel. Tele- 
staph or galvanised wire of iron on mild steel will still be assessed 
at the “ conventional” rate of Y 0.256 per 100 kins, or 8s. 10d. per 
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ton. Other wire for conduction of electric current made of 
copper, insulated, single or twisted of three-phase dynamo or in 
bundles containing any number of wires, whether protected by lead, 
iron wire, hemp, &c., or not, will pay the “conventional” rate of 
5 per cent. ad valorem if intended to be carried overhead; but all 
kinds of underground or submarine cables for telegraph or tele- 
phone purposes will be dutiable at the rate of 20 per cent. ad 
valorem (see No. 390 of New Tariff). Petroleum residue for fuel 
exceeding 0:875 specific gravity will be dutiable at the rate of 
Y n per 100 kins or 2s. lid. per cwt. (see No. 172 of New 
Tariff). 


Oil and Waste Savers,—Mr. Cuas. PULLAN, 57, 
King's Arcade, Bradford, has the sole and exclusive agency for the 
sale of the turbine oil and waste reclaiming machines of the 
Oil and Waste Saving Machine Co., Ltd., of Brussels, for the 
counties of Derby, Nottingham, Cheshire, Stafford, Lincoln, 
Warwick and Worcester. We have received an illustrated booklet 
describing the machines, which we understand are at present 
being used by many railway, engineering and electricity 
supply works. We have received some figures to show the saving 
that can be effected by installing these machines; these show that 
the maximum working cost for reclaiming 2 cwt. of waste or 8 gross 
sponge-cloth with a 20-in. machine to be 9s. 4d., but each 1 Ib. of 
material contains 1 lb. of oil, and this ought to be placed to credit 
of the cost. The machines are entirely self-contained, and have a 
minimum of wearing parts. 


Business іп Canada.—An Ottawa correspondent says 
that since the formation of the Ontario Hydro-Electric Commission 
and the agitation all over the province for a supply of cheap elec- 
trical energy, the calls upon the manufacturers of électric appliances 
are so great that orders cannot half be filled. The Allis-Chalmers- 
Bullock Co., at Montreal, have doubled their business during the 
past 12 months, and, to meet these requirements, have decided to 
increase their capital from $1,200,000 to $2,500,000, and to imme- 
diately call for tenders for the erection of additional shops and 
extensions. 


Germany.—The Electromobile Gesellschaft, is the name 
of a company which has just been formed in Hamburg to construct 
electrical motor-cars under the Gersabeck patents. 


Book Notices,—Ecperimenting with Induction Coils. 
By H. 8. Norrie. London: E. & F. N. Spon. 1906. Price 
ls. 6d. net.—This little booklet, of some 73 pages, is apparently 
written for the amateur. On page 10 three dischargers are shown, 
but the author omits to mention that the brass pillars are fixed on 
an insulating base. On page 12 there is a picture of the '' outside " 
of a Gladstone-Lalande cell, which is described as one of the best 
primary batteries for the experimenter.  Allthe author says about 
it is:—'' One of the forms of copper oxide cells, such as Gladstone- 
Lalande (fig. 4). This cell uses caustic soda in water, and is 
extremely easy to handle. It furnishes a large, steady current, 
and maintains its full strength up to the point when it needs 
almost entire renewal of its parte. Four to six cells are sufficient 
for coils giving sparks up to 2 in. in length." In other words, the 
Lalande cell is the one-horse shay " the amateur wants, and yet 
somehow never succeeds in obtaining. The author states that the 
coil when run off the alternating supply mains cannot well be 
run continuously on account of various heating effects.“ The 
writer has frequently seen an induction coil running for months on 
end off an alternating-current supply. On page 69 the Con- 
nections of the Tesla Coil " are referred to, and a sketch on page 70 
is given showing certain boxes and terminals, connected together, 
which is quite useless. With the above exceptions the book will, no 
doubt, prove interesting to the class for whom it is obviously 
intended, since it contains descriptions of a large number of 
really interesting experiments. From the preface the following 
is extracted, from which the reader can draw his own con- 
clusions :—“ The marvellous changes of colour and vivid lightning 
flashes of the high-tension spark both in vacuum and in the air, pre- 
clude description. From the fact that most of the experiments 
are spectacular, it is not feasible to describe them at length without 
the aid of coloured plates. And even with their aid, but a faint 
conception of the colours could be attempted." This latter sounds 
like “ As far as the eye could see, and further,” which the writer 
once read somewhere. 

T'able of Properties of Copper Wires for the Principal Gauges in Use 
in Different Countries. Prepared under the direction of H. M. 
Hobart. London: Whittaker & Co. 1906. 28. 6d. net.—The 
above table includes data respecting the Standard Wire Gauge, the 
Birmingham Wire Gauge, and the American or Brown and Sharpe 
Gauge. The following data are given for all three gauges from 
No. 7/0 s.w.a. (5 in.) to -No. 50 в.ж.а. ('001 in.):—Diameters in 
inches and millimetres for bare s.c.c., D.c.c., and T.C.C. copper wires, 
and also the cross-sectional areas in inches and metric measures. 
Resistance per 1,000 ft. and per km.at various temperatures from 
0° C. to 100* C. Length in feet and metres and weight in lb. and 
kg. per one ohm resistance at 20° C., and also the resistance in 
ohms per lb. and kg. at 20 C. Length in feet and metres per lb. 
and kg. respectively is also given together with the weight per 
1,000 ft. and per km. in both measures. The table is printed in 
three colours, varnished and mounted on linen, and rollers are attached 
so that it will hang flat on a wall. It is very well got up, and as 


. the data respecting the various gauges have distinguishing colours, 


any information desired may be seen almost at a glance. It is 
certainly the best table relating to copper wires that we have веер. 
The Stokers' Catechism. Ву W. J. Connor. London: E. and F. N. 
Spon, Ltd. 1906. Price 1s. net.— We cannot say we care for the 
catechism class of technical book, nor do we think that the author of 
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this well-meaning book has been very happy in all his answers to 
the supposititious questions put by the catechism, Many of the 
answers are sound enough, but it is a little rough on the stoker who 
has had the flues “ thoroughly cleaned and swept for the inspector 
to find that he comes out black as any sweep.” Did the inspector 
come out thus he would certainly report the fact to the discredit of 
the cleaner. Nor is it a particularly silly habit " to lift the safety 
valve when getting up steam. А good deal of sheer error appears 
in the remainder of this same answer. There is not much wisdom 
in the answer on page 28 about the injector. We heartily com- 
mend the answer to question 27 so long as the cold douching is not 
done too soon, and the words blow-off cock are changed, as we think 
they were meant to be, for mud door. There is.a good deal of 
needless padding in the book, and a repeated error in the shape of 
32,000 where 33,000 is intended. Wedo not know that firemen 
who care to learn anything by reading will appreciate the colloquial 
style any better than good English. | 

Telegraph Secondary Cell Installations. By Arthur Crotch. 
London: Guilbert Pitman. 1906. Price 2s. 6d. net.—The author 
of this work, an officer of the engineer-in-chief's department, 
General Post Office, has certainly produced a very creditable, if an 
unpretentious, treatise. The book is written from a telegraphic 
point of view, all large offices in the Postal Telegraph Service 
having each an installation of accumulators, which are charged either 
direct from the public supply mains or, if the voltage be unsuit- 
able, from a dynamo driven by a motor. The General Principles, 
Direct-Current (ienerators, Direct-Current Motors, Alternating- 
Current Machines, Transformers and Motor-Generators are brietly 
but clearly described, there being a notable absence of '' padding." 
The type of cell most in use in the Postal Service is the Hart,“ 
and accordingly a full description is given of this pattern, although 
briefer descriptions are also given of other types. The general 
equipment of battery and instrament rooms with accumulators is 
fully gone into, and the arrangement of the necessary charging 
and discharging switches is well explained and illustrated. 
Written by a orbi feat competent man, “Telegraph Secondary 
Cell Installations” calls for much praise and but little criticism ; as 
a book which deals well with that branch of the gubject of which it 
proposes to treat, it can safely be recommended. 

Proceedings of the American Society of Mechanical Engineers." 
Vol. 28, No. 1, October, 1906. Baltimore, Ind.: 'The Society, 2,427, 
York Road. 

„The Electrician Wireman's, Linesman's and Mains Super- 
intendent's Pocket Book." By F. C. Raphael. 1906-7. London: 
The Electrician Printing and Publishing Co., Ltd. 5s. net. 

„The Electron Theory." Ву E. E. Fournier d'Albe. London: 
Longmans, Green & Co. бв. net. 

„Elementary Experimental Magnetism and Electricity." By 
William Allanach. London: Longmans, Green & Co. 38. 6d. 

‘* Arrears for Gas, &c.: А set of Forms of Application for Pay- 
ment Arrear Sheets, &c.” Ву A. O. Williams. London: John 
Allan & Co. 58. net. 

Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXV, No. 9, September, 1906. New York: The Institute, 
95, Liberty Street. | 

„Quarterly Bulletin of the American Institute of Architects.” 
Vol. VIII, No. 2, July, 1906. Washington, D.C.: The Institute. 

"The Journal of the Franklin Institute." Vol. CLXII; No. 4, 
October, 1906. Philadelphia, Pa.: The Institute. 50 c. 

* Conduction of Electricity through Gases.” By J. J. Thomson, 
D. So., LL. D. Ac. Cambridge and London: The University 
Press. Second Edition. 16s. 

, Modern Steam Turbines.” Edited by A. R. Liddell. Vol. I.— 
The Schulz Steam Turbine for Land and Marine Purposes, by Max 
Dietrich. London: A. Owen & Co., 28, Regent Street. 58. 


Foster High Voltage Series Lamp.—Mxssns. Foster 
AND Co., of Wimbledon, are now manufacturing a lamp of very 
simple and rigid construction, whose principal advantage is 
economical burning on the higher voltages, viz., 230 to 250. volts 
D.C. By a patented arrangement the lamps burn with comparatively 
low current, ranging about 4 amperes on the aforementioned circuits, 
but at a consumption not exceeding 500 watts per lamp, unless 
otherwise specified. In a recent competitive test of some import- 
ance, we are informed, the Foster lamp came out first with.a 
eonsumption of 480 watts when burning two in series on 240 volts 
D.C., and Messrs. Foster & Co. have orders running into thousands 
of lamps for houses in Antwerp, Brussels and Paris, while in 
England, among other important installations, the well-known 
engineering firm of Messrs. J. Stone & Co., Ltd., of Deptford, have 
installed some 126 of these lamps. No shunt coil is used to obtain 
balance in series working, a regularand even feed being maintained 
by an ingenious but very simple method of weight and force 
distribution, and the trimming isclaimed to be the acme of simplicity. 


Catalogues and Lists.— Messrs. Joun Davis & Sox, 
DERBY, Lrp., All Saints Works, Derby.—A large variety of plain 
strong fittings for incandescent lamps is made by Messrs. John 
Davis & Son (Derby), Ltd. These include damp and dust-proof 
fittings of bracket form, pendants, pole-top fittings, pit-sinking or 
cargo lamp fittings, bulkhead fittings, and various shop window 
fittings, besides a number of more ornamental indoor brackets, &c. 
These and other patterns are detailed in their price list of " Pro- 
tacting Fittings.” 

Sir W. A. Rose & Co., Upper Thames Street, E.C.— Price card 
relating to their motor lubricants and engine oils. 

Messrs. J. B. HaMrrLTON & Co., Unica Works, Sonth Totten- 
ham, N.— Illustrated list describing brietly their Unica” silent 
pinions for electric motor and other purposes; also a circular 
setting out their prices tor cutting the teeth of spur wheels, planing 
the teeth о Бете! wheels, and cutting parallel or taper key-ways. 


Messrs. BacsHawE & Co, 2 and 3, Tower Royal, Cannon 
Street, E.C.— Circular illustrating their chain elevating and con- 
veying appliances. | 

Messrs. Donovan & Co., 12, Barwick Street, Birmingham.— 
Two loose priced sheets; one showing wood blocks and casing and 
capping, the other illustrating their cast-iron water-tight electric 
fittings finished in black japan and white enamelled reflecting 
surfaces. The firm also supplies galvanised and vitreous enamelled 
fittings. Illustrated sheets relating respectively to the Glasgow 
type ‘of fuseboards and their main switchboards and knife 
switches. | 

Messrs. ANDREW & SUTER, 23, Goswell Road, London, E.C.— 
Circular giving an illustrated description of a new automatic safety 
suspension lock, combined with electric coupling for arc lamps, &c., 
for which they are the authorised selling agents. The firm are 
also sole agents for the arc lamp carbons of Messrs. G. A. Pestalozzi 
and Co. 

The ELECIRICAL Co., Lro., Charing Cross Road, W. C.- New 
trade price list of the E.C. incandescent glow lamp, also a new 
leatlet telling the public how to make electric light cheaper by 
using Nernst lamps. The latter publication details the special 
advantages of the Nernst lamps, and states comparatively their cust 
and that of incandescent lamps, as shown by a three months’ trial 
at a London restaurant. 

Messrs. A. REYROLLE & Co, Lro., Hebburn-on-Tyne.— New 
pamphlet describing their standard designs of R.B. type motor 
starter panels which were shown in our issue of August 3rd. 

Messrs. L. E. WirsoN & Co., 20, Cross Street, Manchester.— 
Illustrated four-page pamphlet describing and giving prices of the 
Otto flame arc lamp, for which the firm have been appointed sole 
selling agents for the United Kingdom. 


Trade Announcements.— We have already made 
reference to the dissolution of partnership of Mrssrs. WHARAM 
AND BoRLAND. We now learn that Mr. F. J. Borland is re- 
suming his old line of business at Elmwood Engineering Works, 
Camp Road, Leeds, and is installing new Anglo-American tools for 
rapid production. 

The PREMIER ACCUMULATOR Co., of Northampton, wish to 
announce that owing to the increased demand for Premier Accu- 
mulators, the company have now moved into larger and more 
extensive premises, which are entirely on the ground floor and 
cover over an acre of ground, with a frontage directly on the 
canal. 

The West Ham Corporation Tramways Offices and Depót are 
now permanently removed from West Ham Lane to Greengate 
Street, Plaistow, E. 

At their new and enlarged works, which are now nearing com- 
pletion, at Tinsley, Sheffield, the Brotherhood-Crocker Motors, Ltd., 
will manufacture all parts of the car throughout; hitherto this 
has not been entirely the case. This terminates the arrangement 
they originally had with the firm of Mr. Peter Brotherhood, and, 
in consequence, has necessitated the changing of their name to 
SHEFFIELD-SIMPLEx MoroR Works, LTD. 

The GENERAL ELECTRIC Co., LTD., inform us that on and after 
Saturday (to-morrow) their London telephone number will bealtered 
from 887 Bank to 3,600 London Wall, and that instead of having 
eight lines only, as in the past, they will then have ten. This alter- 
ation has been effected because they have in the past received many 
complaints that communications with their office by telephone has 
been a most difficult matter, on account of the very busy exchange 
which they were on, and also on account of the amount of work 
which is done from' this building over the telephone. "They will 
have their own private exchange in the building, which will enable 
customers to be immediately switched through to any department 
they may require. Furthermore, they are arranging to employ in 
their telephone exchange room a staff of shorthand operators, so 
that in the event of a customer ringing up and inquiring for any 
particular person who may not at the moment be in, this arrange- 
ment will enable the inquirer to dictate whatever message may be 
necessary. | | 


Dissolutions and Liquidations.— Messrs. WALKER 
and Норветтз, Ltp.—A meeting is to be held at 86, Cannon 
Street, Manchester, on November 19th, to hear an account of the 
winding up from the liquidator (Mr. E. A. Radford). 

THE MOTOR sNDJELEcTRIOAL ENGINEERING Co, (LEEDS), Ітр.— 
This company is winding up voluntarily, with Mr. R. A. Smithson, 
Central Bank Chambers, Leeds, as liquidator.  - 

BARCELONA Tramways Co., Ltp.—A meeting is to be held at 
Moorgate Station Chambers, Moorfields, E.C., to hear an account of 
the winding up from the liquidator, Mr. J. Barber Glenn. 

DEP Leaps ELECTRIC TRANSMISSION Co., Ltp.—A petition for 
winding up this company is to be heard on October 30th, at the 
Law Courts, London. 

MEssrs. CRAMPTON, OLIVER & Co., electrical engineers, Bury St. 
Edmunds.—Messrs. C. Oliver & J. W. Crampton have dissolved 
partnership. Debts due to the firm should be paid to Mr. A. O. 
Lusher, Guildhall Street, Bury St. Edmunds; debts owing by the 
firm will be settled by Mr. C. Oliver. 


Bankruptcy Proceedings.— WILLIAM  LksLiE, elec- 
trical engineer, present address, H.M. Prison, Brixton.—October 
26th is the last date for the receipt of proofs for intended divi- 


dend by the trustee, Mr. Henry W. Figg, 1284, Queen Victoria 
Street, E.C. 


Reduction of Capital.—The Premier ELECTRIC Lamp 
Co., Lrp. anD REDUCED.—An order was made on September 25th, 
reducing the capital ftom £100,000 to £35,631. 
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Birmingham Exhibition.—4At the Exhibition organised 
by the Corporation at the new Summer Lane works, thc GENERAL 
ELECTRIC Co., Lrp., have installed a very comprehensive exhibit, 
including large flame arc lamps, a punkah fan, & large variety of 
radiators and other domestic heating appliances, a8 well as electric 
lighting fittings. A hairdresser's brush with a motor in the handle is 
a useful novelty, and Osram lamps, Witton carbons, &c., are shown ; 
but the most attractive feature, as usual, is tbe exhibit of the manu- 
facture of Robertson lamps in actual operation, which always interests 
the public. 


Milan Exhibition Awards,—We learn that MESSRS. 
Scuirr & Co. (who are represented in this country by Messrs. 
H. G. Mayer & Co.) have secured a gold medal at the Milan 
Exhibition for their well-known “Ship” carbons. We understand 
that the medal was only awarded after prolonged and exhaustive 
testa. 

The Vienna house of the STERLING TELEPHONE AND ELECTRIC 
Co. have been awarded the Grand Prix and Gold Medal for their 
exhibit of telephones at the Milan Exhibition. 


Exhibition Award.—Messrs. E. Green & Son, LTD., 
of Wakefield and Manchester, have been awarded the Grand 
Prix” for their economiser exhibit at the. International Textile 
Exhibition, Tourcoing (Nord), France. We understand this now 
makes 23 highest awards that have been granted to this firm at 
exhibitions in all parte of the world. 0 


Mining Machinery at Yukon.—The CANADIAN 
WESTINGHOUSE Co., of Hamilton, Ontario, has been awarded a big 
contract to build electrical machinery for the Yukon Consolidated 
Engineering Goldtields Co. 


LIGHTING and POWER NOTES. 


Acton.—In our issue of Sth inst., we stated that the 
Council had passed a resolution protesting against the Council 
embarking upon municipal trading. We are given to understand, 
however, that it was the Acton Ratepayers’ Association which 
passed a resolution to that effect. 


Australia.—NonTHAM (W.A.).—This agricultural centre 
has for some five years past had in operation a small electric 
lighting plant of inefficient type, which is now overloaded, and the 
Council has decided on the recommendation of its consulting 
engineer to dispose of the plant, and erect a modern station in a 
central situation. A suitable site has been acquired, and arrange- 
ments made with Messrs. W. H. Kidston & Co., Ltd., Perth, for the 
supply and erection of two B. & W. boilers with superheaters, 200 Kw. 
460-volt Belliss-E.C.C. steam dynamos, static balancer, switchboard, 
overhead travelling crane, feed-water heater and pipes. The 
Council has decided to supply consumers on a flat rate of 6d. per 
unit for lighting and 4d. per unit for power. 


Beverley.—The T.C. has decided to take no further 


steps at present in the matter of transferring the E.L. order. The 

Council had been negotiating with a private company for the 

transfer, but the company suggested that having regard to the low 

price of gas, it would be advantageous to the Council if it carried 

ut order and ran the E.L. plant in connection with the Cas 
orks. 


Bo'ness.—An unfortunate deadlock has arisen in con- 
nection with an application by the Т.С. for powers to borrow a sum 
of £4,000, to defray excess expenditure on the original scheme and 
to carry out future extensions. The town clerk intimated to the 
T.C. tbat he had forwarded his application to the Secretary 
for Scotland with a report by Messrs. Burstal! & Monkhouse, 
of London, showing that the original scheme had cost £25,000, and 
that a sum of £2,000 had been over-spent, in addition to which 
sum the consulting engineers recommended the Council to ask for 
other £2,000 for future extensions, in all £4,000. Application 
was duly made, and after some delay a reply, was received, 
in which the Under-Secretary said that he was desired by 
the Secretary for Scotland to direct the attention of the T.C. to the 
decision in the case of the Sudbury Corporation and the Empire 
E.L. and P. Co., and to say that, in view of that decision, and of 
the agreement between the Bo'ness T.C. and the National Electric 
Construction Co., there appeared to be a difficulty in the Secretary 
for Scotland granting his consent to the borrowing of further moneys 
by the T.C. for the purposes of the 1903-4 order. The Under- 
Secretary suggested that the T.C. should communicate with the B. of T. 
аз to the proper course to adopt in the circumstances. The B. of T. 
sabsequently wrote that it was not prepared to consent to any divesti- 
ture by undertakers of their powers under the E. L. order save in cases 
where special authority in that behalf was obtained by the under- 
takers by a provision in an Order granted by the Board under the 
E.L. Acts. The Board remarked that it had before it several cases 
in which local authorities had entered into agreements of a 
similar character to that entered into by the Borrowstounness 
Council, and in order to remove the legal difficulties: which had 
arisen, the parties in certain instances proposed to enter into fresh 
agreements by which the local authority would lease the existing 
works to the company, and would transfer ita powers to the company 


of any of the Council's power under ite order. 


(after having first obtained a further Order to enable it to do во), 
the transfer to be complete, all capital money required for the 
undertaking during the term of the transfer to be provided by the 
company, and the existing agreement to be cancelled. А draft 
form of agreement which had been proposed as a basis for carrying 
out this procedure was forwarded to the Council. In the event of 


` the procedure outlined therein being adopted by the T.C., the 


Secretary for Scotland will be prepared to consider an application 
for consent to the borrowing of such further sum as may be 
necessary to defray the cost of capital works under the E.L. 
Order, 1903, up to the date of the transfer of the undertaking. 
Mr. Cownie, manager of the National Electric Construction Co., in 
his reply to the clerk, expressed surprise at the action of the 
Scottish office in the matter. He thought the Bo'ness agreement 
was perfectly valid, and did not amount to a transfer or divestiture 
The Provost has 
remarked that Bo'ness is not alone in this matter, as the Hamilton 
T.C. shortly intends to apply for another loan. 

The T.C. has decided to communicate with the B. of T., and ask 
whether, in the event of the Council applying for a Private Bill to 
legalise the present agreement, the Board would oppose such a 
measure. At the same time it has been agreed to solicit the support of 
the Lord Advocate and the Solicitor-Genera] aud Provost, with а 
view to getting the agreement pulled through, thus avoiding, 
if possible, the expense of a private Bill. The unfortunate situa- 
tion is intensified by the fact that the Council relying on 
authority being granted, had paid up to the company the over 
expenditure to the extent of about £2,000 borrowed temporarily 
from the burgh sinking funds. 


e Brighton.—The Lighting Committee of the T.C. has 
recommended that energy for cooking and heating should be 
supplied outside the borough at а flat rate of 2d. per unit. 


Canada—OntTario.—The Ontario Hydro-Electric Com- 
mission has published its third report on available water-powers for 
the cheap generation of electricity. This report covers the Georgian 
Bay district. For this district the Commission considers that 
16,000 н.р. would be required, and recommends that water-powers 
not yet leased by the Crown be retained for the use of the muni- 
cipalities concerned. Any future lease should specify the rates at 
which the Hydro-Electric Commission may obtain a supply of 
energy. The generating costs per н.р. per 24-hours per annum at 
various places are given. 

Orrawa.—At the Assize Court, on September 29th, Judge 
Anglin dismissed the suit of the Consumera’ Electric Co. against the 
City for the cost of supplies which went into the electric plant 
between April 30th, when negotiations were commenced with the 
company, and July 18th, on which latter date the City took over 
the consumers’ plant. | 


Clacton-on-Sea,—A L. G. B. inquiry was held last week 
relative to an application of the Council to borrow £3,500 for E. L. 
purposes. "This further loan was for the laying of extra cables. 


Cleveland.—Interesting developments are being effected 
in the matter of electrical power distribution throughout the 
Cleveland mines district, which forms one of the most important 
areas served by the newly-established Cleveland and Durham 
Electric Power Co., Ltd. We learn that the company proposes to lay 
out an overhead network which will enable all the mines in 
Cleveland to ќар а supply of power. А double pole line is being 
run from Grangetown to Spawood, from whence the two lines 
spread out, one going in a northerly direction by Skelton and 
Brotton to Skinningrove, and the other continuing almost due east 
to Lingdale and from thence to Loftus, where it will be linked up 
with the northern line. The system is being laid out for à maximum 
load of 6,000 xw. The company is now also carrying out various 
alterations and extensions to its Grangetown power station, which 
willalter the existing capacity from four 1,000-K w. turbo-alternators 
to tiree 1,500-kw. sets and one 2,000 Kw. set. The turbines are 
being supplied by Messrs. Willans & Robinson. The alternators 
are of the Westinghouse Co.’s make, and will generate three-phase - 
current at 40 cycles per second and at a pressure of 11,000 volts. 
The switchboard is also being supplied by the Westinghouse Co., 
and is of the remote control type. In the boiler house there are at 
present installed six Niclausse boilers, each with an evaporative 
capacity of 15,000 lb. of water per hour. Arrangements are also 
in hand for installing two additional water-tube boilers, each 
capable of evaporating normally 28,000 lb. of water per hour. It 
is intended to raise the transmission pressure from 11,000 volts to 
20,000 volts by means of step-up transformers in a sub-station 
immediately adjacent to the Grangetown power house, and to 
transmit it to four or five sub-stations in the neighbourhood 
of the mines. It is expected that thc whole of the work 
mentioned above will be completed within seven months. The 
importance of the Cleveland iron mining is indicated by the 
fact that it produces }ths of the total ore mined in the U.K. 


Continental Notes. — GERMANY. — The municipal 
authorities of Dusseldorf have voted & sum of £180,000 for the 
extension of the E.L. undertaking. 

FBANcE.—Contracts have just been let for the construction of a 
generating station at Argenton (Indre) Water power is being 
utilised. 


Coventry.— Mr. H. R. Hooper, on behalf of the L.G.B., 
conducted an inquiry last week into an application by the Corpora- 
tion for sanction to borrow £37,432 for E.L. purposes. The various 
items making up the amount were as follows:—£2,000 for spare 
pipes for cables; £432 for 17 new arc lamps and posts ; and £35,000 
for new generating plant and machinery, mains, &c. In 1901 the 
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E.L. Committee was advised that to put the undertaking on a 
proper basis for earning profit, it would be necessary to double the 
capital. Applications for loans were made, and in 1903 a demand 
for motors for power purposes followed. This was encouraged by 
the Committee, and in order to cope with it, further application 
was made to the L.G.B. for the necessary loan to complete the 
£75,000 which it had been advised to spend on doubling the 
capital. It was stated that the motor load had converted the con- 
cern into a paying.one. At the end of March last, the profit was 
£2,340. The revenue had increased from £5,497 in 1901 to 
£19,493 in 1906. Mr. J. A. Jeckell stated that the remainder of 
the old single-phase plant had been scrapped, and the whole of the 
plant would now be on the two-phase system. There was no oppo- 
sition to the application. 


Elgin.—A plebescite has been taken to decide the question 
of the introduction of electric lighting in the town. The numberof 
ratepayers who expressed disapproval of the project were 435, 
while 293 voted in its favour, being a majority against the scheme 
of 142. The matter has been remitted to the Council in Committee 
to report. 


Glasgow.—At a meeting of the Electricity Committee, 
theengineer reported that the battery at the St. Andrew's Cross 
generating station had been renewed and had now been maintained 
for one year by the Tudor Accumulator Co., and that the company 
had intimated its willingness to enter into an agreement to main- 
tain the battery for a period of 10 years, at the rate of £250 per 
annum. The sub-committee agreed to recommend that an agree- 
ment be entered into with the company on the terms proposed. 

The N.B. Railway Co. has applied for a large additional supply 
of electrical energy for lighting and power purposes, and the com- 
mittee, after considering the application, agreed to recommend that 
a special agreement be entered into with the company upon the 
following terms, viz.:—(a) That the company shall pay, for energy 
taken for lighting up to 750,000 units per annum, 14d. per unit; 
(P) for any quantity during such period in excess of 750,000 units, 


1d. per unit; (c) energy for power purposes shall be supplied at the 
Mi P upp ; 


rates for supplies for power. 
Hindley.—The U.D.C. has decided to oppose the appli- 


cation of the Lancashire Electric Power Co. for a prov. order for 
E.L. in the district. The Council possesses its own order, and has 
decided to canvass the compulsory area in order to ascertain the 
number of probable consumers. ` 


Hemel Hempstead.—The T.C. on October 10th 
decided to discuss with the Home Counties’ Electricity Supply Co. 
the details of an E.L. scheme in connection with the company’s 
application for a prov. order. 


India.—CAwNPORE.— The power station of the Indian 
Electric Supply and Traction Co., recently completed, is equipped 
with five Belliss & Morcom engines, aggregating 1,250 H.P., and the 
boiler plant includes three Stirling water-tube boilers. 

LAHzOBE.—/ndian Engineering says that a large syndicate, by 
name the Punjab Power Association, represented in India by 
Major-Gen. Beresford Lovett, is about to obtain from the Punjab 
Government а concession to derive water. power from the Bari 
Doab Canal, the object being to supply electrical energy in bulk to 
Lahore, Amritsar and other places within a reasonable radius of the 
power station. 

DELRHI.— The provision of electric hoists at the E. I. Railway 
station for handling passengers’ luggage and parcels between plat- 
forms, has been sanctioned at a cost of £1,800. 

The E.I. Railway has also ordered from home a combined engine 
and dynamo with switchgear, &c., at a cost of about £1,530. It is 
intended to be installed at the company's collieries, and, as Indian 
Engineering says, the intrinsic value of Indian coal requires the 
maximum of economy in winning it, and electricity is undoubtedly 
the cheapest agent. 


Kearsley.—Farnworth U.D.C. having approached the 
Council on the question of eupplying cnergy {о Kearsley, a reply 
bas been sent to the effect that terms have been practically settled 
with the Lancashire Electric Power Co. 


Llandinam.—Every house in the village, together with 
the place of worship, the schools, the village hall and the streets 
are to be lit by electricity supplied by Mr. David Davies, M.P., from 
the Plasdinam generating station. 


London. — HaxwEnRsSMITH.—The electrical engincer - 
reports that at various times discrepancies had been noticed in 
the amount of coal used, for which no satisfactory explanations 
were forthcoming at the time. Ав the result of some tests of the 
calorific value of the coal, he found that the heating value varied 
very considerably. Hence the variation in the quantity of the coal 
used. This pointed to the necessity of having a clause in the coal 
contract, binding contractors to supply coal of a certain calorific 
value. This value can be ascertained by testing each barge of coal 
whilst being unloaded. The Electricity Committec has adopted 
the engineer's suggestion, that a Bombe type calorimeter be 
purchased from the Bryan Donkin Co., at a cost of £35. 

METROPOLITAN AÁSYLUMS Boarnp.—<At the meeting on Saturday 
last of the Board, the Finance Committee reported that it had 
paseed the estimate of cost forwarded by the Works Committee for 
the fitting up of the Downs School for electric lighting, the amount 
of the contract being £2,407; or with contingencies, &c., £2,520. 
An estimate of £22,600 by the engineer-in-chief for machinery and 


engineering works in connection with the Belmont Asylum was 
passed, the amount named including £5,000 for electric lighting, 
telephones and fire alarms. The seal of the Board was affixed to 
an agreement with the South Metropolitan Electric Tramways and 
Lighting Co. for the supply of energy to the Downs School. A 
scheme for the installation of internal telephones at the North- 
Eastern Hospital at an estimated cost of £500 was approved. 

GREFNWICH.—The Public Health Committee of the B.C. reported 
on Monday that Major Cardew (of Messrs. Preece & Cardew) had 
expressed his willingness to advise and report to the Council on 
the question of purifying the atmosphere of the sewers by means 
of ozone electrically produced, for a fee of £50, and he had therc- 
fore been retained on those terms. Major Cardew has visited the 
borough, and it has been arranged that he shall carry out experi- 
ments in connection with the brick sewer running up Westcombe 

Hill. It is thought that the experiments can be carried out at a 
very small cost ; but in order that the progress shall not be impeded, 
the Committee has authorised the expenditure of a sum not excced- 
ing £50 in connection with the proposed experiments. 

L. C. C.- When the Education Committee recently brought up a 
recommendation to supply electric light at 37d. per unit for a 
school in South London, some inquiries were made as to the relative 
cost of таз and electricity, and some members alleged that gas was 
considerably cheaper. Sir Thomas Brooke-Hitching, in replying, 
said that with gas the decorations required more frequent renewal. 
He thought that electricity was cheaper in the long run than gas 
for indoor lighting. A point we have often emphasised, but one 
which the gas advocate discreetly supresses. 


Loutli.— The T. C., replying to an inquiry of the B. of T. 
as to what steps are being taken to carry out the E. L. order, has 
intimated with regret that it has no further proposal to submit at 
the present time. 


Middlesbrough.—^At a recent meeting of the E.L. 
Committee, a deputation from the Cleveland and Durham Electric 
Power Co., Ltd., intimated that it desired to settle once and 
for all, if possible, the question of the company being able to 
supply big power consumers in Middlesbrough, and fo come to 
some agreement with the Corporation in the matter. Applications 
were submitted from Messrs. R. Craggs & Sons, and Messrs. Hughes, 
Bolckow & Co., asking for permission to be supplied by the com- 
pany. The Committee decided that the consent of the Corporation 
be withheld in the case of Messrs. Craggs & Sons, but agreed 
to consent in the case of the other firm. It also decided 
that the Power Co. be requested to supply the Corporation with a 
list of the works in the borough it would like to supply. In the 
meantime, the electrical engineer is to report fully at the next 
meeting on the question as to whether it was advisable for the 
Corporation to enlarge the present plant, tbe estimated cost and timo 
necessary to carry out the work, and also generally on the whole 
question. | 


New Zealand —WELLINGTON.—A statutory meeting of 
the ratepayers was held a short time ago in regard to a proposal by 
the City Council to raise £140,000 for E.L. purposes. The 
Mayor said that it was not proposed to put a burden on the 
people, but rather to lighten the existing one. £100,000 of the 
above sum was for the erection of a new generating station to supply 
energy for lighting and power. The city is already well provided 
with an electrciity supply by the City of Wellington Electric 
Lighting and Power Co. As we bave previously noted, the City 
Council has bad under consideration the purchase of the company's 
works, but the Council decided that the price at which the company 
was willing to dispose of its undertaking was in excess of its real 
value. The Mayor stated that an offer of £100,000 had been made 
to the company, but was refused. The Council seems sanguine as 
to the success of its scheme, for it proposes to supply energy at 5d. 
per unit for lighting and 3d. for power, and after allowing for 
financial charges and depreciation, expects a profit of several 
thousand pounds per annum. In regard to the company, it appears 
that it had rights under its Act to dispose of its undertaking to the 
Council, and certain terms were agreed as to when the works could 
be taken over. However, no provision, we gather, was made in 
regard to the company making public each year the amount spent 
on the works, and the income derived, 80 the Council was not able 
to judge correctly the price which it should offer, but deemed the 
price aeked by the company excessive. The public lighting is to 
be taken over from the company. At present Wellington has 871 
incandescent lamps of 20 C. p., 33 arcs of 1,200 c. P., and four incan- 
descents of 50 с.р. installed for public lighting, and is paying the 
company £3,900 per annum for the lighting of these. At an 
additional cost of £900 the Council estimates that it can run 
1,000 30-с.р. lamps, 33 arcs and 200 larger incandescents. 


Ormesby.—The U.D.C. has asked the Cleveland and 
Durham Electric Power Co. to submit & scheme of E.L. for the 
streets of the town. 


Weymouth.—On the question of extensions at the Cor- 
poration Electricity Works to meet the winter's load of 1907-8, 
Sir A. B. W. Kennedy has reported to the T.C. that it is desirable 
that a new set of 500 н.р. should be installed, at an approximate 
cost, including auxiliary plant, of £6,500. It is also recom- 
mended that in addition it is necessary to obtain TL. G. B. 
sanction to a loan to cover the cost of further house services, 
meters, and extension to the distributing mains, bringing the total 
sum necessary to be borrowed to £10,000” The report was adopted 
on the 11th inst. 
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South America.—The Uruguayan Government is sending 
two engineers to Europe to acquire material for modernising the 
electric power houses in Monte Video. They will first visit London, 


and then go to France, Germany, Belgium and Italy.—Reriew of 
the River Plate. 5 


Worcester.—Some time аро we mentioned that the 
T.C. had adopted the suggestion of its electrical engineer to shut 
down the old steam plant at the Powick works, and to run only 
the water-power plant in that station, all load necessary to be run 
on the steam plant to be taken up by the Hylton Road station, 
with a view to more economical working. There is some difficulty, 
however, in carrying out this decision. It appears that the cost 
of the old steam plant installed at the Powick station has not yet 
been paid off, there being £4,072 still outstanding on this account. 
Recently a meeting of the T.C. was held to consider a recom- 
mendation of the Electricity Committee in regard to this, The 
L.G.B. inspector, who recently conducted the inquiry into further 


extension, suggested that the T.C. should undertake to pay off the. 


outstanding debt on the old plant out of the rates. This the T.C. 
has decided to do, and it is to be wiped out in three years in the 
following instalments :—£1,200, £1,200, £1,672. 7 | 

Application is again to be made to the L.G.B. for sanction to a 
loan of £6,500 for plant extensions, &., at Hylton Road, and in 
order to obtain such a loan an undertaking is to be given to pay 
off the debt on the old plant, as mentioned above. 


TRAMWAY and RAILWAY NOTES. 


—— 
^ 


Belfast.—The revenue of the City tramways for the 


six months ending September 30th showed a gross profit of 
£41,685, and a net profit of £8,240. 


Canada.—HaxivToN.—The Ontario Railway and Muni- 
cipal Board has recently held a sitting in Toronto to investigate 
complaints by the Municipality of Hamilton regarding the system 
of the Hamilton Electric Street Railway. Messrs. G. E. Diehl, of 
Messrs. Guthrie & Diehl, consulting electrical engincors, of Buffalo, 
and Mr. Fred. Gatchell, superintendent ofthe Electric Street Railway 
at Gulf Port, Miss., gave technical evidence to the effect that in their 
opinion the tracks and cars were badly kept, and that the system 
in general was nota modernone. In some instances the emergency 
appliances were quite obsolete, and in consequence the tracks and 
cars were dangerous to operate. The result of the inquiry will be 
promulgated in due course. 

Work is proceeding apace on the construction of the Brentford 
and Hamilton Electric Railway Co. In terms of the company’s 
franchise $200,000 must have been spent on construction work by 
November Ist next. 


Cheadle and Gatley. The U. P. C. has passed u resolu- 


tion declining to give its consent to Manchester T. C. having powers 
to construct electric tramways in the district. 


Clayton-le-Moors.—The U. D. C. has instructed its 
surveyor to meet the borough surveyor and electrical engineer of 


Accrington on the question of the clectrification of the existing 
tramways in Clayton-le- Moors. 


Continental Notes—Gerrwaany.—The Continental 
Company for Electrical Enterprises, of Nurembery, which was 
responsible for the construction of the suspended electric railway 
between Eberfeld and Vohwinkel, has been engaged for a period 
of five years in the promotion of a similar scheme for the German 
capital, but the question has so far been hampered by committees 
of the municipal authorities. As projected, the railway would be 
75 miles in length, and would form a connection between Gesund- 
brunnen and Risdorf, and the company has now gone so far as to 
consent to the introduction of a uniform fare of 10 pfennigs (1}d.) 
for the whole or any part of the journey. At the present time the 
“ magistrate " demands the construction of an experimental section 
іп а strect which would in future һе traversed by the proposed 
suspended railway. On its part the company offers to build a 
rection 325 ft. long, showing all methods of construction concerned, 
in a street which would allow of comparison with the existing 
overhead electric railway, and the junction of Zeughof Strasse and 
Skalitzer Strasse has been suggested for the work. As it has so far 
been impossible to arrive at an agreement in regard to the opposing 
demands, the company has taken the trouble to prepare large 
models in illustration of four methods of constructing the viaducts 
for the railway as applicable to the Brunnen Strasse. The models, 
together with the drawings, have been on exhibition at the town 
hall in Berlin, and have created a favourable impression among the 
members of the municipal council. It is hoped that in this way 
the city authorities will either abandon their demand for the 
establishment of a trial section or agree to the company's 
suggestion. At any rate, a decision is expected to take place this 
winter, and when the opposition of the municipel council has been 
overcome, it will then be the company's turn to deal with the State 
supervising authorities. 

ITALY.—It is announced from Milan that the Mediterranean 
Railway Co. has applied for a concession for the construction of a 
new direct electric railway between Milan and Lugano with а 


connection with the St. Gothard Railway. The period fixed for · 


the completion of the undertaking is the year 1908. In addition, the 
company desires to extend its old electric line between Varese and 
Portoceresio along the western bank of Lake Lugano, and for this 
purpose an agreement has already been concluded with the conces- 
sionaire in Lugano in regard to the section on Swiss territory. 
Another. scheme relates to negotiations which are proceeding 
between a financial group headed by the Societa Bancaria Italiana 
and the North Milan Railway Co. with a view to increasing the 
capital of the latter from £800,000 to £1,600,000 for the purpose of 
converting the existing lines to electric traction and constructing a 
new railway between Milan and Como. | 


SwITZERLAND.—According to the Swiss Bund, the Oerlikon 
Machine Works Co. has, in conjunction with the Siemens-Schuckert 
Co., submitted a proposal to the Government to introduce electrica 
working on the Gothard Railway in connection with the establish 
ment of electric traction on the section Zurich-Thalweil-Zug“ 
Lucerne, and at the same time offered to carry out the work with 
the assistance of banks, provided that the starting of the electrical 
service should not take place until the transfer of the railway to the 
State in 1909. The promoters of the scheme undertake to execute 
the whole of the electrical work at their own expense and to work 
the service in return for the payment of the present costa incurred 
on the steam service up to the period when the Federal Railway 
Administration takes over the undertaking on terms to be 
arranged. о, 


Russ1A.— The Société des Charbonnages de Bielaia (Donetz) is 
reported to have concluded an arrangement with a Moscow firm for 
the construction of an electric railway 10 kilometres long to connect 
its mines with the main line. | 


Croydon.—The T. C. has authorised its Tramways Com- 
mittee to prepare the necessary plans, estimates, &c., for an 
extension of thetramways from Addiscombe to South Norwood, as 
already sanctioned by Parliament. "This will cost £28,750, and the 
route touches a district in which the population has increased by 
10,000 in nine years. The Committec submitted to the Т.С. some 
correspondence with the L.C.C. regarding a proposed extension of 
the tramways from Norwood Road to Upper Norwood, and the 
Crystal Palace. The L.C.C. asked permission to run along certain 
roads in the borough as an alternative route to Westow Hill, to 
avoid expensive wideninys in the latter thoroughfare. Councillor 
West said that when the Croydon Council wished some time ago to 
run trams a few yards into the L.C.C. area for the sake of getting 
a terminus clear of traffic, the concession was practically refused. 
Now that the boot was on the other foot, he advocated a like 
attitude. After long discussion, the Council authorised the Com- 
mittee to continue the negotiations, in an absolutely non-committal 
way, and report further. 


Dudley and Tipton.—Tbe Dudley Corporation has 
at last sealed the agreement with the South Staffordshire Tram- 
ways Lessee Co. (B.E.T. Co.) und the South Staffordshire Tram- 
ways Co. in reference to the payment for the clectric equipment of 
tram lines on the Tividale and Tipton Roads. . According to this 
agreement the sum of £2,294 will be paid by the Corporation 
towards the reconstruction of a short length of tramway at Burnt 
Tree in the direction of Dudley Ports, and thc clectric equipment 
of another short length from Dudley Station to the car-shed. The 
Corporation will have to pay the actual cost of the reconstruction 
of tbc line from the shed to the borough boundary in the Tipton 
Road, but not the office expenses, and there will be a rebate from 
the tramway company in respect of old materials at the rate of 
10s. 14. per yd. The agreement should have been signed in March 
last, but the company wanted to give a good deal less for the old 
materials than was asked for by the Corporation, hence the delay. 
It is understood that the reconstruction of the tramway to Tipton 
within the borough boundary will commence immediately. It is 
probable that thc cars will be running before the end of tbe 
winter. 


Harlesden.— The High Sheriff of Middlesex opened the 
new electric tramway between Harlesden and Stonebridge on the 
lOtlrinst. The tramway is onc of the M.C.C. schemes, and it will 
be continued from the Harlesden ond, along the Harrow Road to 


Lock Bridge, and from Stonebridge to Sudbury. Already the. 


work of laying down the line through Willesden Green to the 
Edgware Road and Wood Green lines has been entered upon. The 


length of line just opened is about two miles. 


* Hudderstield.—The borough treasurer’s financial state- 
ment relative to the tramways undertaking for the six months 
ended September 30th shows a capital outlay to date of £413,795. 
The miles run are 922,171, against 886,791 last year. The income 
amounts to £42,360, or 11:03d. per car-mile, compared with £38,299 
and 10:36d. last year. The working expenditure totals £20,853, or 
543d. per car-mile, against £19,010, or 5°14d., leaving a 

surplus of £21,507, or 5°60d., compared with £19,289, or 5:29d. 


Rent of leased lines absorbe £603 ; interest on capital, £6,600 ; and 


redemption of debt, £4,935; leaving a surplus of £9,369, which 
equals 2:44d. per car-mile, against £7,031 ог 1:904. last year. 

A private conference, convened by the Tramways Committee of 
the Corporation was held at Huddersfield on the 11th inst., to 
discuss the brake question. The conference was attended by the 
managers of most of the undertakings in Yorkshire, as well as by 
several chairmen of committees, a meeting of the Yorkshire Tram- 
ways Managers’ Association taking place later in the day, when the 
power station at Longroyd Bridge was inspected. The Mayor of 
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Huddersfield (Alderman В, Broadbent), who is also temporary 
chairman of the Tramways Committee, presided over the Con- 
ference. The discussion was of a confidential character. 


Glasgow.—The new route from Mount Florida to Paisley 
Road Toll, vid Pollockshields, was opened for traffic on Saturday. 
The distance is about 24 miles. 


Leeds.—Some figures concerning the City tramways have 
just been published. For the current year which ends on March 
31е next, it is estimated that the undertaking will yield a net 
revenue of £48,000, whereas for the six months ended September 
30th, there is a balance of £32,045. The total revenue for the half- 
тоаг just. concluded amounted to £167,578, ап increase of £4,291. 

e total mileage run was 3,707,537, or a decrease of 10.584. The 
passengers carried totalled 37,289,126, an increase of 819,205, or 2 
percent. The receipte per mile were 11d., as against 10:66d. The 
traffic expenses were £43,227, as against £43,304. The gross profit 
was shown to be £86,942, as against £88,053. Deducting there- 
from interest on capital, income-tax, contribution to sinking fund 
and provision for reserve fund, there remained a net balance of 
£32,045, as against £31,296 for the corresponding half-year of 1905 
plus six days more. 


London.—L.C.C.—At Tuesday's meeting of the L. C. C. 
a tabulated return was submitted by the Finance Committee, as a 
result of a motion adopted last January on the proposal of Captain 
Swinton, showing (1) the cost of every street widening carried out 
or authorised by the Council along the route of any tramway 
existing or sanctioned; (2) the net cost in each case of repaving 
and other works; (3) the portion of the expenditure which has 
been or is proposed to be charged to the local authority, the 
Council’s improvement account, or the tramway account; and (4) 
the amount charged annually against the tramway account in 
respect of the services of each branch of the Council’s central staff. 
In rising to refer to the return, Captain Swinton stated that 
municipal trading ventures must be conducted on business lines. 
The people had been told that the tramways paid one-third of the 
cost of the right-of-way, but that was not correct. The sum of 
44.044.844 had been expended on improvements, but only £377,26 
had been charged to the tramways. Deducting £1,007,354 for 
general. trafic improvements, there werc three items totalling 
£1,106,537, which the Council, according to its own annual report, 
refused to undertake unless it was allowed to double the tramlines. 
Of that sum only £621 was charged to the tramways, the remaindor 
to the people of London. Another matter unfair to the ratepayers 
was in connection with the cost of the central office, which had 
amounted to £1,200,000. Yet the great tramway enterprise had 
only paid towards that cost in seven years the ridiculous sum of 
£8,160 on revenue account, and it obtained practically all its legal 
and clerical assistance for nothing. That was not running a 
trading concern on business lines; and instead of there being a 
profit, the tramway system owed London at least £500,000. The 
people of London had been misled in tho matter, but with the 
return before them no one could talk of "tramway profits,” at 
least until heavy sams had been repaid to London. A long dis- 
cussion tóok place, in which Mr. McKinnon Wood, Sir M. Beach- 
croft, Sir J. W. Benn, Mr. Whittaker Thomson, Capt. Hemphill, 
and others took part. The debate largely centred round the 
question of municipal ownership, the recommendations of the 
Royal Commission on London Locomotion in regard to street 
widenings and tramways, &c., but there was no direct refutation of 
the figures put forward by Capt. Swinton as based upon the 
published return. 

The Holborn B.C. has decided upon the recommendation of the 
reports of its Committee, to oppose the L.C.C. tramway scheme so 
far as it affects its area. emorials signed by every house- 
holder in Upper Bedford Place and Woburn Place have been pre- 
sented to the B.C. against the tramways. 

One of the double-decked cars running on the new section of the 
L. C. C. line from Tooting to Battersea Park, ran on to the pavement 
and crashed into the front of a draper's shop near the Washington 
Music Hali on Monday last. No injuries were, however, recorded. 

Sr. PAmcBAs.—Notwithstanding a decision of the B.C. against 
the adoption of the overhead trolley system of traction, in the 
borough, the L.C.C. has announced its intention of applying for 
B. of T. approval to the trolley system in regard to the tramways 
from the Red Cap, Camden Town, to Finsbury Park, and also from 
the Red Cap, vid Chalk Farm Road, Ferdinand Street, and Malden 
Road, to the Hampstead terminus of the tramways. 


Newcastle-on-Tyne.—The engineer and manager of 
the Corporation tramways submitted estimates on the 11th inst. for 
the extension of the tramway line which now runs up Barrack Road. 
It is proposed that the line should be continued up Barrack Road 
to Fenham, a distance of about 2,000 yards, the estimated cost being 
£19,800. The Tramways Committee has decided to recommend the 
T.C. to carry out the work at once, borrowing the money under the 
present Parliamentary powers. It was also decided that the city 
engineer should go over the area lying between the Scotswood Road 
and Westgate Road termini, with the tramways manager, with a 
view to finding a suitable route by which to make a connection 
between the two routes. 


New Zealand.—W ELLINGTON.— The local press recently 
published the financial result of the working ofthe City Council's 
tramways undertaking for the year ended March 31st last. The 
principal items were as follows:—The total receipts amounted to 
£77,827, and after setting aside £12,099 to interest charges, £3,064 
to sinking fund, and £7,436 to depreciation, there remained 


a net profit of £1,362. The report and balance sheet has been 
approved by the Council. 

A poll of the ratepayers was taken some wecks ago for sanction 
to the City Council applying for a loan of £55,152 for further tram- 
way purposes. 


South America.— The German Transmarine Electricity 
Co., of Berlin, announces a further extension of its sphere of 
activity by the acquisition, after long negotiations, of the Tramway 


Oriental at Monte Video, for the sum of approximately £300,000. 


This tramway is complementary to the Tramway al Paso del Molino 
y Cerro, in Monte Video, which was recently brought within the fold 
of the German company. As payment for the taking over of the 
new undertaking, recourse will be had ёо ће funds provided by the 
recent increase of £1,800,000 in the share cupital of the Berlin 
company. In addition to these two tramways now under German 
ownership, there are several other lines at Monte Video which are 
independent of the Teutonic company. 


Stirling.—The T.C. has sent to the National Electric 
Construction Co. the terms on which it is prepared to supply 
energy to the company for traction purposes. ‘These are:—2d. per 
unit for the first 100,000 units per annum; 11d. for the next 
20,000 units, 14d. for the next 50,000 units, 11d. for the next 50,000 
units, and 1d. for additional units. The Т.С. also stated that it 
was prepared to undertake the maintenance of the track within 
the burgh on payment by the company of £100 per mile of single 
track. It was also prescribed that cars shall only be run on 
Sundays if the ratepayers approve so by poll. The company has 
stated that it cannot give the price proposed for energy and makes 
an alternative offer; it cannot agree to the terms asked for mainten- 
ance of track, and will not proceed with tho scheme without 
Sunday running; also that it cannot continue the present. payment, 
of £25 per annum, and must have a 42 years’ concession. The 
T.C. agreed on having another conference with the other local 
authorities, 


Surbiton.—The U.D.C. has decided to ask tlie B. of Т. 
to appoint a referee to settle the differences which have arisen 
between the Council and the L. U. '. Co. The Council, we rather, 
demand that (he company shall do various highway work, and also 
pay £94 10s. to its surveyor for his supervision of the construc- 
tion work. | 


TELEGRAPH and TELEPHONE NOTES. 


Berne.—The Bureau International des Administrations 
Télégraphiques announces the issue of a new “Carte des Com- 
munications Tclégraphiques du Régime Européen.” 


Bolivia.—Thc Republic of Bolivia has officially notified 
its adherence to the International Telegraph convention of St. 
Petersburg. 


Canada.—F rom latest advices it does not seem that there 
is now any great likelihood of the Dominion Government adopting 
wireless telegraphy to Dawson City. The Marconi Co. have 
modified their original offer to the Public Works Department to 
install their system, and will only do so now under a (iovernment. 
guarantee. It is hardly likely, thercfore, that the Government 
will make any change in existing conditions except to improve the 
telegraph line where necessary. 


French Cables.—The French Administration oflicially 
announces the opening to international service of the two cables 
between Réunion, Madagascar and Mauritius. 


German Cables.—The Revue Industrielle of October 
6th publishes an article on German submarine telegraphs, stating 
that Germany now possesses about 30,000 kilometres of cable, 
and is independent of cables owned by England. It is also stated 
that the Shanghai-Yap cable, in the neighbourhood of the Linkin 
Islands, is laid at a depth of 8,000 metres— i."., 4,368 fathoms. 


Hull Telephones.— A special meeting of the Hull 
Council was held last week to consider a motion urging the Cor- 
poration to open negotiations with the National Telephone Co. or 
the Postmaster-General, with a view to selling the municipal tele. 
phone service. The proposal was defeated by 39 votes to 13. 


Paris-Brussels Telegraph.—A fter considerable negotia 
tion between the Belgian and French Governments it has been 
decided to install the Baudot apparatus between Paris and Brussels. 
The number oftelegrams passing between these two cities averaved 
2,000 per day, and thc two Hughes sets were found to be 
insufficient to cope with the traffic. The Belgian staff bas been 
trained in the use of the new apparatus by a member of the French 
Administration, and will commence its work almest immediately. 
Curiously enough, Brussels is the last of the European capitals 
working with Paris to adopt the Baudot, which, for several vears, 
has been working regularly with London, Berlin, Basle, Milan, 
Rome, Madrid and 8t. Petersburg. 


Paris Telephones.—According to the 7rihune, the 
Stock Exchange operators have resolved to boycott the telephone 
and transact al] their business by telegraph. The reason of their 
decision is the resentment aroused among them by some new 
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regulations introduced by the telephone administration prohibiting 
the admittance of anyone into the telephone room at the Bourse 
save those actually occupying telephone cabins. 


Russia.—The Russian telegraph system is divided into 
four systems, viz., lines of the Administration of Posts and Tele- 
graphs, railway telegraph lines, private companies' lines, and 
military and police lines. In 1903 the length of line belonging to 
each system was 105,423, 53,435, 191:5 and 1'8 kilometres 


respectively, while that of wire was 210,688, 170,916, 191'5 and 


97:5 respectively. The increase of State and railway lines 
amounted to 6,964 kilometres of line, and 30,370 kilometres of 
wire; 107 new offices were opened during the year, and there was 
one telegraph office for every 42,172 inhabitants and 121°9 kilo- 
metres of wire. The railway telegraph system increased by 1,313 
kilometres of line, 4,664 kilometres of wire and 52 offices to 68,111 
kilometres of line, 183,243 of wire and 3,510 offices. 

Trafic.—Local telegrams amounted to 17,730,520, being an 
increase of 547,951 over the previous year, the average number of 
words per message being 14°31. International telegrams amounted 
to 2,891,023, an increase of 187,503 telegrame, the average 
number of words per message being 13°27. There were also 
240,267 telegrams in transit for other countries, so that the 
total number of all telegrams dealt with was 20,867,810, showing 
an increase of 754,5197 ; 11,032 of the inland and 19,841 of the 
International telegrams were reply paid,” and 349,537 and 64,457 
of the same services were “urgent.” The services numbered 18,782 
for official purposes, 1,469,491 on account of the telegraphic ser- 
vice, and 106,304 on account of the meteorological service. Ав 
regards telegrams exchanged with other European countries, 
Germany heads the list with 1,087,934, then follows Great Britain 
with 419,406, France with 321,282, Austria-Hungary with 217,974, 
and Belgium with 97,965. China is first among countries other than 
those in Burope with 35,732, while America isonly placed at 25,968. 
59,306 telegrams, containing 578,617 words, passed over the Govern- 
ment landlines ; 51,470 of these, containing 470,222 words, were sent 
rid Vladivostock. The Indo-European lines transmitted 186,961 
telegrams, representing 2,626,200 words. The Railway Telcgraph 
Service dealt with 95,804,907 service telegrams, being an increase 
of 1,168,205 over the previous year. Besides these, 64,109 messages 
were sent by passengers, while other private messages exchanged 
with the Government offices totalled 3,695,263. 

The military and police services were responsible for 2,166,303 
telegrams. 

There were 630 claims for refund received on account of the inter- 
national traffic, of which 375 were recognised and settled for the 
sum of 462,950 fr. (£185), this sum also inoluding moneys paid for 
105 admitted local claims. 

Telcphoncs.—The Government erected new lines which could be 
used either for the telegraph or telephone service between 
Sebastopol and Ialta, Odessa and Kischiney, Jaroslar and Rybinsk, 
and between Eupatorie and Saki. 

The number of subscribers in St. Petersburg was 8,048; in 
Moscow, 4,604; in Warsaw, 3,598; in Riga, 2,417 ; and in Odessa, 
1,944. Receipts on account of the telegraph service amounted to 
78,110,236 fr. (£3,124,409), and the expenses to 11,174,900 fr. 
(£446,996), while the corresponding figures for the telephone 
service were 8,279,128 fr. (£331,165), and 3,114,736 fr. (£124,589) 
respectively.—Jeurnal Télégraphique. 


Telegraph Boys’ Strike.—The Daily Telegraph 
reports that after a two days’ strike some hundreds of posta: and 
telegraph boys in New York City returned to work. They were 
getting 2d. per message, and demanded 23d. This was refused, but 
concessions were made regarding the payment for uniforms and 
overtime. This the boys, whose ages range from 14 upwards, claim 
as a moral victory. The boys, it is stated, generally earn from 24s. 
to 32s. weekly, and their strike caused much inconvenience in the 
busiest quarter of the city. 


Telegraphic Interruptions and Repairs :— 


Oasys. IwTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1.) .. РР" ee „„ Aug. 96, 1901 .. és 
Cayenne-Pinheiro e e ое 5. е Aug. 18, 1902.. ee 
Bt. Lucia-Martinique .. ee oe ès „ Мау 7, 1002.. se 


Dominioa-Martiniquae .. «2 «6 „ May 7. 1902 sš 
ў Guadeloupe .. ei s .. Oct. 21, 1906.. s 

Guadeloupe-Martinique,. РЕ . Aug. 29, 1906.. 

Mole St. Nicholas-Port au Prince Aug. 16, 1906 

Curacao-Coro 

Curacao-La Guayra | Closed.. .. Jan. 12, 1906 .. s% 

Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. Oct. 22, 1902 


Tarifa-Tangier ee ee oe ee ee ee Jan. 18, 1904 ee ee 
Port Arthur-Chifu (Closeay eo ee ee ee Mar. 9, 1904 ee ГЕЈ 
Garachico Santa Cruz .. z ak ee А 906 se 
Las Palmas-Arecife 


Telephone Tariffs.— According to the Daily Mail, the 
National Telepbone Co. is contemplating the abolition of the 
“inclusive charge,” which gives a subscriber a right to unlimited 
use of the telephone, with a view to substituting a pure message- 
rate tariff. 


Wireless Telegraph Conference.—It was reported in a 
Standard Berlin dispatch, that the American and German Govern- 
ments had agreed jointly to oppose the endeavovr of the British 
delegates to uphold the interests of the Marconi Wireless Co. at the 
conference now being held in that city. This should be an 
additional incentive to the British delegates to do their utmost to 
carry their point and safeguard British interests. The American and 
German Governments are already sufficiently keen trade rivals, and 
have captured many markets and industries formerly entirely 
sritish. These nations are freeing themselves from their reliance 
on British cables and telegraph systems, and are constructing their 


own lines of communication, in some cases dangerously striking 
British lines by competition. The American-Dutch-German cable 
partnership is sufficiently menacing, and there is no doubt that 
unless a very firm stand be now taken at the wireless conference 
British wireless telegraph intercsts will suffer; although the 
tight may be a long and arduous one, if the interests of the British 
system be finally secured, it is wortb undertaking. It would be an 
absurd result if wireless systems became international and the 


. Marconi Co. did not secure the right to erect stations and supply 


their installations to anybody anywhere, and to have existing as well 
as future stations and their employés recognised by the various 
governments, and treated on the same footing with their own 
national stations. 


Wireless Telegraphy.—The Gesellschaft fiir Drahtlose 
Telegraphie, Berlin, took the opportunity, whilst the delegates were 
in Berlin for the Wireless Telegraph Conference, of showing them 
their new offices in Tempelhofer Ufer, 9, and of giving a very 
instructive and interesting demonstration of their apparatus. 
Count Arco pointed out that there was now nothing to prevent al! 
systems of wireless telegraphy from communicating with one 
another, as the wave lengths could be determined as required. 
The task of the Conference was to establish standards for this pur- 
pose, thus extending the field of wireless telegraphy very con- 
siderably. Count Arco further mentioned the inventions of Mr. 
Duddell and of Herr Poulsen, which had as their object the pre- 
vention, as far as possible, of outside disturbances by the use of 
undamped, instead of damped, oscillations. The Telefunken Co., he 
said, was in a position to produce, independently of the Poulsen 
patent, undamped oscillations of equal strength. The above state- 
merts were then practically demonstrated by means of models in 
the Exhibition Hall, and wireless telegrams were exchanged with 
the station at Schiffbauerdamm. The visit came to a conclusion with 
electrical resonance experimenta, trials with undamped waves and 
with a station ‘at a distance of about 300 kilometres. 

According to the Buenos Ayres Press, the Compania Marconi de 
Tclegratia sin Hilos del Rio de la Plata is now busy with the instal- 
lation of wireless telegraph apparatus in the Argentine Republic 
under the terms of the concession which has been granted to it. 
One station is situated at the works of the company, another will 
be situated at the Oficina del Trust de Acciones Marconi, and a 
third at the Banco de la Provincia. 

Several important letters on the subject of wireless telegraphy 
have appeared in the Times over the signatures of Prof. S. P. 
Thompson, Sir W. H. Preece, Lord Kelvin, and Sir Edward 
era we must postpone further refcrence to these until next 
week. 


The Lines of Current in Storage Batteries.—Accord- 
ing to M. A. Schoop in the Electro-chemical and Metallurgical 
Industry, Vol. IV, Nos. 7 and 8, the distribution of lines of current in 
storage batteries has a marked influence on the life of the plates, 
but very little attention has been paid to this subject. That these 
lines of current completely fill the containing vessel, may be easily 
proved by means of a small apparatus called the “analyser,” 
This consists of a metallic fork, the two prongs of which are con- 
nected with a suitable receiver such as a galvanometer or a tele- 
phone receiver. Inthe latter case an alternating current is passed 
between two electrodes, and the fork is used as an indicator of the 
lines of no potential difference. These are determined by gradually 
turning the analyser until the pcsition of minimum sound is 
observed. The two prongs then give the direction of zero E. M. F., 
which is perpendicular to the line of current. When the electrodes 
do not reach the bottom of the containing vessel, the lines of 
current of necessity bulge out, and have the same effect as a shunt 
which naturally lowers the resistance perpendicular to the plates, 
consequently more current flows at the bottom part of the elec- 
trodes than at the top. This phenomenon isscen in a very striking 
manner in the case of dissolving electrodes, which, as is well known, 
disappear first towards the bottom. Another observation in con- 
nection with this point, is that in the case of the reversal of the 
negative plate, the brown colour always appears first at the bottom. 
These irregularities of с.р. due to the “shunt,” are the chief 
causes of the buckling of plates. Thus the increased с.р. 
at the lower end of the electrodes causes an  in- 
creased change in volume, and a consequent tendency 
to mechanical distortion. To investigate a storage battery 
electrode showing a  non-homogeneous discharge оп each 
side, the analyser consists of two small plates of spongy lead 
placed at equal distances on the opposite sides of the point of dis- 
charge, and coupled to a sensitive galvanometer. When a deflec- 
tion occurs, the little plate on one side cuts more lines of current 
than the other, which is always the case in those cells composed of 
n positive and n + 1 negative plates. In these cases the с.р. is 
greatest on the side towards the end negative plate. The difference 
is greatest towards the end plates, which produces the largest 
amount of disintegration. There is a tendency for the discharge 
to become equal, and this causes a variation of the flow of the 
current at one and the same place. Ona storage battery electrode 
which is non-homogeneously charged, local currents occur. Their 
existence and direction may easily be proved experimentally by 
means of a suitable analyser. It seems that lead peroxide plates 
behave far more regularly than those of spongy lead, both during 
charge and discharge. 
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NEW FITTINGS AND ACCESSORIES 
FOR ELECTRIC LIGHTING AND HEATING. 


i IN the interests of the electrical trades and of that large body of our readers—installation contractors, station and 
consulting engineers, home suppliers and exporters—who have dealings in connection with them, we have for several 
weeks past been collecting a good deal of information concerning the preparations that have been made for the 
current season by our manufacturers and suppliers of fittings and appliances for electric lighting and heating. 

We have reason for believing that our efforts in this direction in other years have been appreciated, not only by 
those whose work has thus been brought prominently before the notice of buyers, but by buyers themselves, and 
further, by those other sections of our readers who, though they never make direct purchases of a lamp or even, a 
bit of flexible, can influence or decide the course of business, and for that and other reasons are interested in 
knowing what is being done by firms whose proper sphere it is to cater for the ever-changing tastes and requirements 
of the general user of electricity and electrical manufactures. 

There never were such times as these for the compilation of trade catalogues, but valuable and essential as these 
publications are for many purposes—they fill a most important place—it would require more time than the average 
reader has to spare to run through anything like the whole of these for the purpose of finding out the latest develop- 
ments. For such men the articles published in the following pages will do a good deal of what they would do for 
themselves, by selecting the outstanding features of current practice. Then, again, the ELECTRICAL REVIEW finds its 
way into distant quarters of the globe where, we are gratified to know, it is studiously and—may we say it? 
affectionately regarded by men of our own and other races, whose names are not on the catalogue address lists of 
our manufacturing firms. 

In no sense can these notices be regarded as a duplication of the work of firms’ own publicity departments, but 
we have no doubt that they will be the means of promoting inquiries which the publicity departments’ will, in due 
course, be required to follow up with trade literature and still more detailed information. We trust this issue will 
afford the necessary introduction between many buyers and sellers who are at present strangers to each other. 
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New Radiator Designs. the lower charges which are RN berating for ы чы for 
| А ; heating purposes sometimes as low as 1d. per uni e cost com- 
| ; ; iv 1, hav : SÉ : 
. Тар, of 9 Par Street, Liverpool. bare pares favourably with that of other methods of artificial hosting. 

nufactures being electric radiators. Their telegraphic address Under the Supplies patents, meter rent charges are avoided, anc the 

p g [ grap ; radiators may be moved from place to place with but slight 
expense for additional wiring. 

The special feature of the radiators is the self-contained meter, 
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** Unopposed, Liverpool," may be regarded as indicating the con- the cost of which is included in the price of-each radiator. This 

ident spirit in which they have entered this now developing meter enables consumers to attach the “radiators to any electric 

department of the industry. It is contended by them that with supply main, provided that heat lamps are fitted for the correct 
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voltage of the circuit, and that the leads or connecting lines are of 
sufficient capacity to carry the current. Each radiator has two 
switches, by means of which either four lamps or two may be used, 
and the mechanism of the meter is so.arranged that when two 
lamps only are used and the current consumption isthus reduced by 
one half, the same is clearly shown on the dial in front of each 
radiator. . | 

The designs of radiators which are being offered by the com- 
pany embody the result of many years’ experience, and every care 
has been taken to combine electrical efficiency with ornamental 
appearance and strong construction. Special lampholders and 
switches are used in all the radiators. Many of the designs are 
fitted with a polished reflector, and a neat cover is provided with 
each radiator to enclose the meter, this cover being removable for 
the purpose of checking the meter readings. In fig. 1 we illustrate 
their No. 1,002 design, which is of black hammered iron with copper 
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embellished leaf-shape lampholders ; this radiator is fitted with a 
polished nickel silver reflector. Fig. 2 represents No. 1,006, which 
is an original conception in antique copper of floral design, with 
four lamps, two of which are visible in the illustration. The top 
lends itself either for decorative purposes or as a warming stand, 
according to whether the radiator is “on” or “off.” Another 
original design in black hammered iron and bright copper floral 
embellishments is shown in fig. 3. The hinged flaps can be 
arranged at any angle, either to fit any position in which the 
radiator is situated or to concentrate heat and light in any parti- 
cular direction, Many other original and pleasing designs are 
shown in the priced pamphlet recently issued by the company. 


Ediswan New Fittings. 


The Fittings showrooms of the EDIsoN & Swan UNITED ELECTRIC 
Licut Co., Lrp., at 36 and 37, Queen Street, Cheapside, E. C., are, 
no doubt, a familiar resort for many electrical contractors, con- 
sulting engineers and architects. We have said so much on the 
occasions of our former visits that there is little new to tell except, 
of course, that a considerable alteration has naturally taken place 


Еа. 4.—EpiswanN GEORGIAN BRACKET IN POLISHED Ввазѕ. 


here, as at other fittings showrooms, as a result of the never-failing 
demand for new designs to fit in with new styles of furnishing, and 
to satisfy the ever-changing fancies of the public. The com- 
pany has embodied a number of new things in the latest edition of 
Section VI of its fittings catalogue. This is a useful publication to 
the trade for noting prices and getting a general idea of the 
current designs, but it is not possible to pictorially produce upon 
the mind of the reader anything like the impression that an inspec- 
tion of the actual fitting itself conveys. . Therefore, whenever 
possible, clients should be taken to see things after they have been 
told about them or shown an illustration. A “ Royal" Ediswan 
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Еа. 6.—Episwan NEWEL 
Post FITTING. 


Fiqa.'5.—Episwan DuTOH STYLE. 
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Fic. 7.—EDISWAN BRACKET 
TO Marcu Fic. 5. 


кта. 8. —Episwax Antique COPPER 
.  RADIOLITE" PENDANT. 
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Teception awaits them. The new catalogue contains too many 
things in its 150 pages (art paper, about 9 in. x 11 in.) for us to 
mention a tithe of them, but first and foremost we observe a 
number of very effective new “ Radiolite” pendant fittings. 
Another outstanding feature, too, is the use of the '' Huntalite" 
candle lamps, which, in conjunction with various Datch and 
Flemish designs, as well as with French style brackets, produce a 
charmingly artistic effect. Several pages are given up to fresh 
designe of ornamental telescopic floor standards in polished brass, 
hand-hammered, and cast and strip metal. There are innumerable 
excellent fancy brackets, which are supplied in polished brass, 
antique copper, or oxidised silver finishes ; and many elegant designs 
in portable standards with a variety of fancy shades. In electrolier 
and bracket fittings, the Dutch, Flemish and Georgian styles are 
well represented. A new and cheap line in imitation bronzes is 
included ; and there may also be selected for mention a number of 
dining-reom pendants with cord-absorbing counterweight. Some- 
thing out of the ordiaary is also noticeable in the section which 
deals with portable standards and newel post fittings. 


G. E.C. Fittings. 


An hour spent in the elaborate electric fittings showrooms of the 


GENERAL ErrcTRIC Co. Lro., in Queen Victoria Street, E.C., 
examining the fine variety of artistic designs that have been pre- 
pared in readiness for the current season will well repay the 


Fic. 9 —G.E.C. DurcH STYLE ELECTROLIER. 


visitor. Indeed, the embarras de richesses is such that the difficulty 
is to know what to dismiss when selecting prominent lines for 
notice in the Press. 

We gather that the craze on the part of the purchaser for the 
art nouveau styles no longer prevails to anything like the same 
extent as formerly. The Dutch and Flemish styles are more in 
favour, while the Adams style is going as strong as ever; there is 
also a return to the classic French designs. A successful attempt 
has been made in these premises at classification by as far as 
possible devoting separate rooms to exhibiting fittings in particular 
styles. One department contains fittings of all kinds in Louis 
Seize and Empire styles, using “ Shadoless " candle lamps; some 
fine examples of real bronze work are also on view here. Another 
room has candle brackets, electroliers, &c., to Louis XV patterns, 
and some further bronze specimens. A good deal of thought and 
care have been given to securing reproductions from the original 
fittings in the French palaces and official residences in Paris, with 
the result that for those who desire accuracy in the detail of their 
fittings there is produced some beautiful G. E. OC. work without 
those shortcomings which sometimes accompany reputed correct 


copies. But the company also has on exhibition an assortment of 
simple fittings, which are specially offered to meet the free-wiring 
tendency of these times, when the “ consumer in the cottage” and 


Fic. 10.—A CHEAP G.E.C. LINE ғов FREE WIRING. 


his wants are being more closely studied by supply authorities. 
For such a consumer simplicity not devoid of neatness is of 
greater consequence than ornateness of design. 


Fic. 11.—G.E.C. ART-METAL Ѕугтсн PLATE. 


There is a well-appointed room in which we noted a collection of 
choice old Dutch models ofi candelabra fittings, which have been 
adapted for electric lighting by turning the arms downwards. By 


Fic. 12.— G.E.C. PORCELAIN STANDARD. 


the way, writing of Dutch styles, we understand that the G.E. Co.'s 
designs have recently. been selected for this style of fittings for 
various suites of apartments at Hampton Court Palace. Other 
fittings contracts recently executed include those required for some 
four theatres, and for fine work required for the palatial residences 
of some of the Indian princes. In the crystal fittings room—there 
isstill a considerable amount of revived interest in this style of 
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thing—there are also many attractive specimens of table standard fig. 13 a Ball pendant for the Ritelite " or other similar forms of 
and other fittings in porcelain ware. A few examples of wooden lamp which bas no other glass than that of the lamp itself, thus 
fittings, many excellent specimens of electric lantern fittings, some allowing the full lighting effect of the lamp, and at the same time 
good lines in ornamental switch-plate work, a new cigar lighter, giving it an artistic appearance. N ne 
and new patent jointing device for wall fittings in house wiring Figs. 15 and 16 show their No. 452 adaptable counterweight corona, 
work, are among the thousand things which pressed themselves which is made in such a manner that by removing four pins the 
upon our attention during the short hour in which we endeavoured valance may be easily and quickly removed, and the corona portion 
to obtain an idea of what the G.E.C. had “ going" for this can then be pushed right up to the ceiling, forming a most 
season. effective ceiling light. There is no doubt that 1 оао 
arties and other festive occasions such a fitting will oun 
London Electrical Fittings. exireniely useful, the corona being removed well out of the 
Our representative was well repaid for his visit to the handsome way, thereby allowing for additional illumination by candelabra 
showroom of the LONDON ELECTRICAL FiTTINGS Co., LTD., at 7А, for the table itself. We show in fig. 14 а small three-ligl.t Georg ian 


candle-pendant, which produced a very pretty effect. 

We understand that, owing to the healthy state of their fittings 
business, the L.E.F. are shortly removing to larger showrooms ; they 
would also like their friends to know that their new catalogue, 
arranged in the same handy form as the previous one, but consider- 
ably enlarged and brought up to date, will be published in 
November. 

As regards accessories, the firm is now so closely allied to the 
Wandsworth Electrical Manufacturing Co., of Birmingham, that 
anything new in this direction is dealt with by the latter firm, who 
are apecially equipped for such work. Their new switch is 
described on another page. All the London business of the 
Wandsworth Co. is dealt with by the L.E.F., and large stocks of 
their special lines sre kept ready for immediate delivery at their 
factory, Roberts Works, Hampstead Road, N.W. 


Messrs. Veritys' Manufactures. 


Messrs. VERITYS, LTD., bave many new things which they have 
recently placed upon the market, and several others of an interest- 
ing nature which will shortly be ready. Inthe early spring we 
published an article descriptive of Messrs. Veritys’ works at Aston, 
where constructive ability and organisation march hand in hand. 
The firm are keeping well up to date, and we underitand that their 
works have never been so full of orders. 


Еа. 13.—A NEAT L. E. F. Fic. 14.—GEORGIAN CANDLE 
BALL PENDANT. PENDANT. 


Soho Square, by what he saw, for the L.E.F. have not only an 
excellent collection of new and distinctive designs, but have also 
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Fig. 17.— THE Monarc” Lamp, 


-- All Messrs. Veritys' motors above 10 H.P. and dynamos of cor- 
responding size are now fitted with interpoles, the advantage of 
sparkless running, in the makers' opinion, more than compensating 
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Fic. 18.—SELF-AcTING WINCH. 


Fig. 15.—ADaPTABLE COUNTERWEIGHT CORONA IN TWO POSITIONS. for the slight extra cost of manufacture. Catalogue 520 deals with 


interpole motors, and No. 537 with interpole dynamos. The latter are 
brought out some new and novel forms of pendants which will no turned out in three types, viz. motor type, dynamo type and 
doubt find favour with the trade, who are always on the look out engine type, having. one bearing and half-coupling. Catalogue 
for something really new. Amongst these latter may be noted іп. 532 contains full particulars of the engine type dynamo coupled to 
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a high-speed steam engine, and it should prove useful to con- 
tractors who are laying down small steam plants on shipboard or 
on land. 

The “ Monarc " lamp (fig. 17) which has recently been put upon 
the market is already quite a feature of the lighting season's trade. 
These lamps are a replica of the “ Aston-Worsley " lamp but made 
two-thirds of full size. The single carbon lamp takes three amperes, 


Fic. 19.—VERITY Two-LAMP RADIATOR. 


and the twin lamp about half that amount; they burn from 60 to 
100 hours, and are made for both direct and alternating current. 
We are informed that these lamps are proving exceedingly popular. 
The А ston-Worsley " full-size lamp is already well known to our 
readers, and can be supplied to burn for 400 hours. The long burn- 
ing is not obtained by a magazine, and there is nothing in the 
lamp likely to get out of order or give trouble. This lamp should 
become popular for street lighting, as it is claimed that one trimmer 
ean do with it the work of four of ordinary type. 

A flame lamp is also being put on the market this year, known as 
the Flambo.” These lamps are constructed for 8 and 16 hours’ 
burning, and will burn five in series on 230 volts. 
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Еа. 20.— VERITY FovR-rLAMP RADIATOR. 
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The self-acting winch for arc lamps shown in fig. 18 fills a want 
often experienced ; it is provided with a self-locking arrangement 
2 i that when the handle is released the winch barrel locks 

prevents the lamp from falling. In the “ Aston-Worsley ” 
self-locking winch this result is obtained in a very simple manner. 


\ 


— 
-— 


When the handle is pressed inwards it co mes into contact with th 
barrel containing the steel cord. The flange of this barrel has 
toothed face which meshes in with a corresponding face inside the 
front of the winch case. Pressure applied to the handle dis- 


engages the teeth and leaves the barrel free to be turned. The 
moment the handle is released the barrel flies back and the teeth 


Fic. 21.—VERITYSELECTROLIER IN GILT FINISH. 


mesh together, entirely preventing the barrel from turning. Circular 
539 also contains particulars of the '* Aston-Worsley ” self-locking 
clutch and contact, which has already been described in these 
columns. 

Messrs. Veritys are also making a speciality of shunt regulators 
of all sizes. These may be obtained (1) as combined motor 


Fic. 22.— THE "EvERvwaAY" TILTER. 


starters and field regulators having an exceptionally long range of 
regulation; (2) as shunt regulatorsonly. Inthe latter case the shunt 
regulator is provided with a double arm, and is so designed that it 
can be interlocked electrically with an ordinary starting switch, so 
that the motor under control cannot be started except with all 
resistance cut out from the shunt windings. 

The radiator season is being well catered for by Messrs. Veritys, 
who have issued a very complete catalogue, No. 538, of their 
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" Aston " radiators. This embraces many new designs, and we 
understand that considerable improvements have been made in the 
construction of all the radiators for this vear's market. We illustrate 
two of the “ Aston” radiators, fig. 19 showing a neat design cf a 
two-lamp radiator in brass and copper, and fig. 20 a four-lamp 
radiator in antique brass and bright iron. 

Many new designs of art fittings are being put upon the market, 
and these appear thoroughly in keeping with the new movement 
that undoubtedly is being felt, calling for more artistic and tasteful 
treatment of interior decorations. Publication 534 contains some 
very neat designs of three and five-light electroliers, brackets, 
standards and pendants. Fig. 21 shows a three-light electrolier in 
gilt finish. 

A further catalogue is, we understand, in preparation, containing 
32 pages and devoted entirely to better class fittings suitable for 
public buildings and residences. This will be ready for issue next 
month. 

Another catalogue, No. 540, is devoted to a very neat solution of 
the problem of tilting shades to any angle. The device is known 
asthe “ Everyway " Tilter (Patent), and fig. 22 shows how the result 
isachieved. Most tilters are only applicable to pendant lights, but 
this one can also be fitted to brackets, electroliers, and standards 
and it is claimed that there is nothing in it to get out of order. 


Hawkes Fittings. 


The extensive works of Messrs. О. C. Hawkes, LTD., of Broms- 
grove Street, Birmingham (and 69 and 70, Aldersgate Street, E.C.), 
where over a thousand hands are employed, enables the firm to 
covera wide range of manufactures. Besides metal fittings, princi- 
pally hand-hammered and of original design, a new line of fittings 
made of combinations of wood, metal and glass has been introduced, 
of which an example is shown in fig. 24 ; this is white enamelled, 
with cast-brass husks and inset silk panels, with etched glass 
shades to match. 

The XL patent induced draught system of electric heating 
introduced by Messrs. Hawkes, does not aim at the utilisation of 
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Fic. 23.—Hawkes XL RADIATOR. 


radiant heat. All the energy is intercepted in the stove and 
employed solely in raising the temperature of the air passed through 
it. By this system the greatest possible current density is utilised 
in the conductors without the disadvantages of buried wires. The 
powerful induced draught carries the heat away as it is generated, 
and the respective quantities of current and draught are regulated 
so as to ensure the highest possible efficiency. While a certain 
amount of electrical energy must necessarily give a fixed amount of 
heat, Messrs. Hawkes contend that this statement, although essen- 
tially true, ignores all considerations of temperature and the rate of 
dissipation of the heat when generated, although these are most 
important factors in the calculations of the heating expert. The 
only test of a stove’s efficiency lies in the rapidity with which it 
will raise the temperature of a room, and it is claimed that these 
stoves“ XL” all others in this respect. One of their new designs 
is illustrated above. 

The Crystalline Glass Patent is a new process of Messrs. Hawkes 
for lettering on glass, in which a wide range of delicate tints is 
obtainable; the lettering is crystalline in character, as the name 
implies. The effect of these letters, when illuminated by the 
electric light, is said to be novel and charming in the highest degree, 
and to form a tasteful and effective advertising medium, It 
possesses the additional advantage of being comparatively inexpen- 
sive. The firm is also specialising in the sale of a 4-in.-bulb lamp 
with opalescent reflector of a type similar to those which have been 
put on the market of late by the leading lamp manufacturers. For 
it are claimed a very high efficiency and long life, combined with 


excellent downward diffusion of light, which make it} specially 
suitable for shop lighting, and for the illumination of churches and 


Fic. 24.— Hs wkES PENDANT FITTING. 


publie buildings. The firm will shortly issue new catalogues con- 
taining a great number of new designs in the foregoing and other 
lines. 


Fuses. 


The British ELECTRIC CALIBRATED FusE Co, of 14, Golden 
Lane, London, E.C., specialise in fuses only. Their works at 
Harpenden, Herts, have just been extended by the addition of a 
new shop, to cope with the growing demand. Their chief speciality 
is * Pyrotin Fuse Wire” of which they are sole makers. This wire 
is cheaper than and superior to tin. They also supply this wire in 
a very handy form, each 1-lb. reel being encased in a neat metal 
box, making it handy for the wireman to carry in his bag. They 
supply strip of the same material to fuse over 50 amperes; they also 
make every kind of enclosed fuse—Mordey patents—and their sale 
of these is rapidly increasing, thereby proving their reliability and 
accuracy. These fuses are quite English you know," being 
entirely made at the company's own works. In a 16 pp. well 
illustrated catalogue these various types of fuses are shown and 
described, sizes and prices being set out in tabular form. 


~ 
Digitized by Goog le 


Vol. 59. No. 1,508, Оотовев 19, 1906.) THE ELECTRICAL REVIEW. 


628 


Evered’s Fittings. 


Since we last had an opportunity of visiting the showrooms of 
Messrs. Everep & Co., Lrp., in Drury Lane, W.C., many new and 


excellent examples of electric light fittings, manufactured at the 


Fig. 25.—AN EvERED BRACKET DESIGN. 


firm’s works at Birmingham, have been placed on view to meet the 
ever-changing demand. The Adams style of fittings and antique 
copper and brass finishes are most in favour at present. Through- 
out the various departments of these large showrooms we noted a 
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Fic. 26.—A New EvERED ELECTROLIER. 


great assortment of electrolier fittings and some light and pleasing 
specimens of two-light pendants for bedroom and other service; 
lanterns, bracketa and standards are also exhibited which reflect great 
credit upon the artistic capabilities of the designing staff, and also 
as regards finish, upon the works. We have selected for illustration 


Fic. 27.—AN EVERED LANTERN FITTING. 


three examples of bracket, pendant and electrolier fittings, and 
these may be regarded as representative of Messrs. Evered's more 
recent designs which are now on the market. 


Linolite Picture Fitting. 


One of the special and most successful applications of the system 
of the LINoLITE Co., of 25, Victoria Street, S.W., is to the lighting 
of pictures, which only too often are robbed of their artistic 
amenities by the use of crude and garish methods of illumination. 
It is essential that the source of light be screened from the eye of 
the observer, and that the light be evenly distributed, to avoid 
harsh reflections, and these requirements are admirably fulfilled by 
the Linolite system, with the special picture section, of which the 
latest pattern is illustrated herewith. The effect of this device is 


Fic. 28.—LINOL ITE PICTURE SECTION. 


surprising to those who have been accustomed only to the primitive 
and unscientific arrangements commonly employed. We have on 
previous occasions explained how, by Linolite reflected from the 
ceiling, the interiors of rooms can be illuminated with the most 
pleasing effects, and with economy of energy, and how the material 
lends itself to the lighting of shop windows. The modern illumin- 
ating engineer cannot afford to ignore the scientific methods which 
have been devised for his assistance. 
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Falk, Stadelmann's Fittings. 


A visit to the well equipped showrooms of Messrs. FALK, 
STADELMANN & Co., LTD., is always interesting by reason of the 
diversity and beauty of the objects displayed. The company make 
a point of exhibiting special pieces of more elaborate character 
than the designs embraced in their catalogue, and amongst these 
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Еа. 30.—A TYPICAL “ COMMERCIAL” FITTING. 


are some choice fixtures, of which, in fig. 29, is illustrated an ex- 
ample in the Empire school. This is a finely executed piece of 
work, in chased cast brass, the finish being a combination of old 
brass and dark green bronze. Several massive and important- 
looking cut crystal suspensions are on view, suitable for large 
drawing-rooms, &c. Additions are also made, at frequent intervals, 
of new designs to their stock patterns, and of these Messrs. Falk, 
Stadelmann & Co., Ltd., issue printed slips. Such fittings, while 
essentially commercial in price, are withal in good style, that illus- 
trated by fig. 30 being typical. Statuary still claims close attention, 
and ranges over models in faience and real and compo. bronze, in the 
form of table decorations, newels, &c., to suspension cupids and 
seraphs for more practical lighting. 

A new fittings catalogue is in course of compilation, but it is too 
early to make any statement as to the date of publication. 

To leave the artistic for the technical side of the business, 
mention may be made of the Aureola luminous radiators, of which 
some new designs for the coming season are being introduced; of the 
Climax system of steel interior conduits; and of the Climax electric 
light cables, which are of English manufacture. 


Simplex Fittings. 


New devices come in a steady stream from the SIMPLEX 
CowNDpurTS, LTD., of Garrison Lane, Birmingham. Some of the 
latest are illustrated herewith. Simplex watertight bulk-head 
fittings (fig. 31) for mill, factory or ship lighting are supplied 
in two qualities. The cheaper quality is supplied either with a 
painted or pot enamelled reflector, while the best quality has a 
hinged glass cover which is fastened by means of a lock and key, 
and is supplied pot enamelled only. Te t 

Simplex conduit racks (fig. 32) are specially suitable for the 
heavier types of conduits in the larger sizes, such as 1} to 2 in. 
diameter. They also possess the advantage of keeping the conduits 


Fic. 31.—SIMPLEX WATERTIGHT Fic. 32.—S1MPLEX CONDUIT 
BuLKHEAD FITTING. Rack. 


from direct contact with the walls, which is a desirable feature 
when moisture is present, and they facilitate alterations and 
extensions. . 
The wall fasteners, shown in fig. 33, are handy little accessories 
which have been found to assist greatly in fixing conduits and the 
various types of connection boxes on brick, cement-faced and fire- 
proof walls. They are made of best hardened steel, and are 
supplied in two sizes, viz., 18 and 2 in. long. One end of the 
fastener is pointed, so that it may be driven into the wall, and the 
other end has a tapped hole to receive a j-in. brass screw. The 
illustration shows the method of fixing a conduit saddle by means 
of two of these fasteners. | 
The Р.Р. interior, shown in the illustration, fig. 34, is specially 
designed to fit the large sizes of rectangular junction Loxes, and is 
for use in making branch connections from cables carrying currents 
up to 250 amperes. The base is of slate, with a fibre division 


Fic. 33.— PATENT WALL- Fic. 34.—SIMPLEXx D. P. 
FASTENER. INTERIOR. 


fillet in the centre, on either side of which are two copper bus- 
bars of ample sectional area. Sweating sockets are fixed at each 
end, so that the whole length of the bus-bar is available for 
tapping off any number of branch circuits as required. 


* Crystalate”’ Insulating Material. 


The CRYSTALATE MANUFACTURING Co., LTD., of Tonbridge, Kent, 
have made several additions to their comprehensive catalogue of 
insulating fittings. They manufacture at their extensive works the 
steel moulds requisite for moulding the “ Crystalate” fittings, and 
are, therefore, able to deal accurately and promptly with any 
demands for specially shaped parts required by their customers. 
Many fittings made by electrical engineers are sent to the Crystalate 
Co. for them to mould their insulating material round the metal 
parts themselves. 

Independent tests carried out by the Electrical Standardising, 
Testing and Training Institution show that “ Crystalate " possesses 
very high insulation resistance. It is also non-absorbent and 
mechanically strong, and the fittings which we have seen are 
perfect in shape, with a highly polished surface. It can be pro- 
duced in various colours, and differs from some other compositions 
in that the colour is the same throughout the section. 

The rapidly increasing business which the Crystalate Co. are 
doing with most of the leading electrical firms in switch handles, 
bushes, washers, tube ends, and the innumerable insulating parts 
required in lighting, power, and telegraphic and telephonic work, 


proves that the claims made on behalf of ‘‘ Crystalate” are borne 


out by the experience of its users. 


— x Г. 


oe 


Vol. 59. Мо. 1,508, OCTOBER 19, 1906. ] 


THE ELECTRICAL REVIEW. 


Service and Distributing Boxes. 


The enormous number of these fittings annually called for has 
had the usual result of stimulating invention and hastening the 
evolution of patterns which shall to the utmost satisfy the demand 
for convenience, efficiency and cheapness. An excellent series of 
such designs has emanated from the works of Messrs. A. REY- 
ROLLE & Co., Lro., of Hebburn-on-Tyne, of which a few examples 


Fic. 35.—HovsE SERVICE Fuse Вох. 


are illustrated herewith. Fig. 35 shows a house service fuse-box 
with a hinged lid, provided with an inspection window. The 
interior is of porcelain, with sweating thimbles for the conductors, 
which enter through porcelain insulators. The fuse shown is suit- 
able for currents up to 50 amperes at 250 volts, and, mounted in 
pairs on a board with a cable-end sealing box, has been largely 
employed by the Newcastle Electric Supply Co. 
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Fac. 37.—REYOLLE FOUR-WAY IRON-CLAD DISTRIBUTING Box. 


Figs. 35 and 37 show the. exterior and interior of multiple-way 
reproof iron-clad distributing boxes. These are generally similar 
in design to the former, but have detachable covers, which are 
locked in place by the sealing pin. Each way can carry up to 50 
amperes at 100 volts, or 25 amperes at. 250 volts, and the type is 
made for from 1 to 6 ways. The fuses are of stamped copper strip 
and are stamped with the rated current capacity. The interior 
of the cover is lined with asbestos. "These boxes are suitable for 
workshops, ships, shipyards, &c., as well as for house installations, 
and combine high insulation with accessibility and protection from 
moisture, fire, &c. 


Tantalum Lamps. 


In the accompanying figure (No. 38) we show the Tantalum lamp 
with spherical globe, which is being supplied for 100-130 volts only 
by Messrs. SIEMENS Bros.’ Dynamo Works, LTD. Although with 
the Tantalum lamp the light may be deflected downwards by 
shades or reflectors in the usual way, we understand that the results 
obtained by using Holophane " shades and bulbs having the pip- 
end obscured are the best. It is stated that this form of obscuring 
increases the downward illumination by more than 100 per cent. 
without reducing the horizontal illumination, and it has been 

as the standard instead of clear glass lamps. In the firm's 
new price sheet No. 15F which is just being issued, we notethat the 
lamps are now being offered for several new voltages (80,125 and 
130 volte). A number of adapters, wired for burning lamps two 
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Fic. 36.—Two-way Box. 


"Sumers. 


and'three 'in series, are illustrated, and the now well-known 
“Tantalum Sun” lamp is also included, together with a list of its 
prices. 

Messrs. Siemens have prepared an exceedingly attractive booklet 
relating to these lamps for the purpose of circulation among con- 
A brief description of the lamp leads the way, then 
follows a list of the advantages claimed for it over the ordinary 
glow and other forms of lamp, and a statement in which the saving 


F16.|38.— TaNTALUM LAMP WITH SPHERICAL GLOBE, 


to be effected in energy consumption is set out for the consumer's 
education. Some interesting reproductions from photographs 
show the Victoria Hall and certain rooms at the Hotel Cecil, also 
the luncheon and tea rooms at Messrs. Wm. Whiteley’s, as 
well as various buildings in the provinces, where Tantalum lamps 
are employed. 

An Improved Ladder. 


Kor several years it has been in the mind of Mr. HrATHMAN, the 
ladder maker of Parson’s Green, that improvement was needed to 
enablean arc lamp trimmer's ladder to be easily adjusted at any angle 


Fic. 39.— HEATHMAN'S IMPROVED LADDER 


of inclination towards a lamp column, or.to lie flat down upon its 
truck so as to be wheeled under arches and into low store rooms to 
be warehoused in the dry under cover,and now he has accom- 
plished his object with such a result that the man has only to turn 
a hand-wheel at the side of the truck shafts. The illustration 
(fig. 39) shows one of treble section extending to 35 ft., which has 
recently been on view at the Engineering Exhibition, Olympia, 
Stand 2424. 


I. T. E. Circuit Breakers. 


The IT. E. ELECTRIC Co., of 20, Great Russell Street, London, 
E. C., have lately issued a new catalogue in which they deal very 
exhaustively, and with the aid of innumerable diagrammatic and 
general illustrations, with the many forms that have been developed 
of this circuit breaker. We are asked to let the trade know that 
this publication cancels all previous catalogues relating to the 
I.T.E. breakers, this company (with Mr. W. Everett Gibson as 
manager) being the sole representatives for them in the United 
Kingdom. The company, we learn, have in their stores in London 
over 500 circuit breakers of different capacities and suitable for 
plain overhead work, these instruments constituting the stock of 
the Western Electric Co., of Chicago, and they are being offered at 
very low prices. In addition to the catalogue (strongly bound 
8 in. х 11 in., 196 pp., art paper, with convenient thumb index to 
sections concerning different types) we have also received a list of 
the quantities of the various sizes which we have already referred 
to as being held in stock in London. 


, LI 


626 THE ELECTRICAL REVIEW. ol 2. No. 1,508, Остоввв 19, 1906. 


Theatre Illumination Battens and Stage Are Lamps. 


Messrs. CRC. Hopaes & Co., of Balfour House, Finsbury Pave- 
ment, whose works are situate at Millwall, are manufacturing 
several interesting lines connected with theatre installation work 
to which the attention of consulting engineers and contractors may 
be directed. Their patent screened-light batten has been accorded 
a good reception from those responsible for the installations recently 
put in at a number of theatres, including the Tivoli, Oxford, Cardiff, 
and the new theatre now erecting at East Ham, but special mention 
should be made of the installation for His Majesty’s Theatre at 
Aberdeen. In our issue of September 28th we mentioned, among 
our “ Contracts Closed," that the contract for the entire installation 
had been placed with the Aberdeen Electrical Engineering Co., 
Ltd., at £3,994, and Messrs. Hodges are supplying this patent 
batten for the footlights, floats, &c., and 14 of their electric search- 
light projectors for stage purposes—to a value of about £600—these 
lines having been expressly specified by Messrs. Owen Lucas and 
Pyke, the consulting engineers for the work. It may be 
interesting to our readers to know that this batten was specially 
designed by Messrs. Hodges to meet the requirements of Mr. Tree 
at His Majesty's Theatre, London, to produce certain desired effects, 


Еа. 41.— THE SEARCHLIGHT STAGE Arc LAMP. 


and Mr. Tree had the entire theatre fitted up with it. In the firm's 
circulars the principle is clearly shown by an illustration in colours, 
but the idea can be conveyed sufficiently plainly for our readers' 
information by means of the accompanying illustration, fig. 40. Tt 
wil be seen that the arrangement of the reflectors is such 
that the mingling of lights of different colours is prevented; 
for instance, if a white light be required, the white light 
does not shine through theadjacent unlit coloured lamps. When 
the colours are required to mingle, the necessary switches are 
turned on. This batten is claimed to have a very large reflecting 
surface, and to take up less room between the cloths than other 
battens. Wire guards are dispensed with, as, owing to the particular 
shape of the ironwork, it protects the lamps if the scenery strikes 
the battens, and no damage is done; it therefore takes less time to 
remove defective lamps and fix new ones. The long iron case is 
stayed together by means of special reflectors, which are fixed to 
the ironwork continuously every 4 in. or so, and a strong, though 
light fitting results. No woodwork or other combustible material 
is used in the construction unless required, and the wires are 
enclosed in metallic casings. 

In fig. 41 we illustrate the firm’s “ Searchlight ” stage arc lamp, 
such as they are putting in at Aberdeen. We understand that this 
lamp will carry up to 60 amperes without undue heating, and is 
adjustable in every way. The carbon holders will take carbons up 
to 25 millimetres in diameter, and they are arranged so that 


the lamp can be retrimmed at once, without waiting for it to cool. 
There isample ventilation. 

The gear for feeding the carbons has been very carefully designed, 
and embodies improved arrangements which prevent it from 
jamming when the lamp is hot. 

The lamp is supplied complete in a sheet-iron case, lined with 
asbestos, and fitted with a.7-in. convex lens and three coloured 
slides, with removable front, for either giving focusing or flooding 
light, with wall socket, plug and spy hole. 


Wooden Fittings. 


Mr. F. W. Dover, 117, Rockingham Street, Sheffield, is supplying 
carved wood electrical fittings which are said to be becoming very 
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Fic. 43.— TanR&kE-LIGHT BRACKET FITTING. 


popular because they are both artistic and warm-looking. They do 
not tarnish or in any way spoil with use, and they also harmonise 
very well with the present style of furniture. Fig. 43 shows a 3- 
light bracket fitting (No. 1,030), and in fig. 42 is illustrated a small 
wooden candlestick fitting. These and Mr. Dover's other designs 
can be made in any suitable wood such as walnut, mahogany, 
oak, &c. Lists can be had on application to the firm, 


Electric Light Shades. 


Mr. JouN WatsH WarsH, of the Soho and Vesta Glass Works, 
Birmingham, has for very many years been connected with the 
electric lighting industry as a designer and manufacturer of artistic 
glass shades for electric lamps. A variety of his latest designs are 
shown on a new sheet which has just been issued. The firm's 
London office and showroom are situated at 4, Holborn Circus, E C, 


J. & P. Arc Lamps. 


In their “Н” price list of electric arc lamps, MESSRS. JOHNSON 
AND Рниллрѕ, LTD., of Charlton, give illustrated particulars of 
their Juno flame lamp, their J. & P. open type arc lamps, and the 
single and double enclosed “ Ark” lamp, which are already familiar 
to ELECTRICAL REVIEW readers, 
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Iron-clad Distribution Box, and Switchgear. 


Messrs. Warp & GOLDSTONE, of Dutton Street, Strangeways, 
Manchester, have introduced a distribution fuseboard in a strong 
cast-iron ease, as shown in fig. 44, with a glazed door, and of neat 
Foo The metal conducting parts are very substantial, and 
the inside of the box can be lined, if desired, with the firm's patent 
“Vitro” enamelled lining, which ensures high insulation. A 
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Fic. 45.—THE "OFF AND ON 
SwiTCH LAMPHOLDER. 


Fic. 44.—IRON-CLAD DISTRI- 
BUTION Box. 


variety of other s vitch fuseboards is made, together with switches 
and other accessories, including wall plugs, lampholders, watertight 
fittings, &c. We illustrate in fig. 46 the Knowle” р.р. switch, 
which has a quick parallel break and large contact surface; and 
fig. 45 shows the “off and on” switch lampholder, in which the 
current is switched off and on by rotating the lamp. The movement 
causes a double break, the contac's sliding away simultaneously ; 
the lamp cannot be removed whilst alight, and the locking collar 
which is shown in the figure secures the lamp in the holder. The 
arrangement is exceedingly simple, besides being neat and easy to 
wire, 
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Fie. 46.—TuHE KNOWLE D. P. SwITCH. 


Owing to the increase in their business, both in accessories and 
in wires and cables, the firm have just built a new works, twice 
the size of the old one, driven by producer gas. Thus the output 
will be more than doubled, and there will be no delay through the 
removal, the new machinery being at work before the old machines 
are transferred ; and the improved conditions of manufacture will 
enable the firm to turn out their products with greater economy 
and dispatch. They have issued a now supplemental price list 
detailing their latest patterns, and a leaflet particularising a number 
of accessories. 


A New Portable Testing Set. 


The accompanying figure shows a portable direct-current testing 
set, recently put on the market by Messrs. Everett, EpGCUMBE 
AND Co., LTD., of Collindale Works, Hendon, who claim for it that 
it is the lightest and most compact set so far produced ; it weighs, 
infact, 10 Ib. complete, and measures only 8 in. x 7 in. x 5] in. It 
consists of one of their standard moving-coil movements, provided 
with shunts for 3, 30 and 300 amperes, and having voltmeter ranges 
of 15, 150, 300 and 600 volts. The scale is divided into 150 parts, 
and the divisions are perfectly even throughout, so that accurate 
readings can be taken right down to the bottom of the scale. 

A special feature is the ease with which the change is made from 
current to voltage, and vice versá, Two insulated press battons will 


be noticed to the left of the dial, which can be depressed in rapid 
succession, the one being marked “ Атрегеѕ” and the other 
“Volts.” This arrangement has two important advantages. In 
the first place, the change from current to voltage can be made so 
rapidly that the two quantities may be measured almost simul- 
taneously ; and secondly, all live parts are absolutely enclosed, so 
that it is impossible to get a shock during the operation of 
changing over, as frequently happens with the usual form of exposed 
switch. > 

The shunts are all removable from the case, and long connecting 
leads are supplied so that the instrument itself can be placed 
wherever it can be most conveniently! read. The connecting leads 


Fic. 47 — EVERETT-EDGSUuuBE PORTABLE TESTING SET. 


terminate in plugs, so that connection is instantly made with the 
shunts, and, at the same time, the internal resistance of the instru- 
ment is so high that no error is likely to be introduced by bad 
contacts. The movement is, moreover, completely shielded from 
disturbance by stray magnetic fields. 

Besides current and voltage measurements from one-thousandth 
of an ampere or volt, as the case may be, resistance and insulation 
tests from one ten-thousandth of an ohm to 5 megohms can be 
readily made. In fact, the instrument may be said to form a com- 
plete portable test room so far as direct-current measurements 
are concerned. For alternating-current work, Messrs. Everett, 
Edgcumbe & Co., Ltd., have another very compact set available. 


Walsall Switchgear, &c, 


The WarsaAnLnL ELECTRICAL Co., Lrp., of 57, Bridge Street, 
Walsall, has given its attention more particularly to the manu- 
facture of switchgear of all classes, and the firm is receiving repeat 
orders for switchboards, instruments, and especially for its“ Unique" 
switch. The company can give deliveries from stock for all sizes 
of iron-clad switches from 25 to 100 amperes, and can supply larger 
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Fic. 48.—WarLSALL “ RarLROAD" METER. 


sizes at short notice. We understand also that it is doing a big 
business in power transmission switchboards, and in meter work, 
We give above an illustration of the firm's “ Railroad” meter, 
which consists of an ammeter and voltmeter of the moving-coil 
type, in massive teak cases hinged together and having a leather 
carrying handle so arranged that the glasses of the meters are 
together when the instrument is carried by thestrap. "These meters 
have been adopted by the leading railway companies for testing 
purposes on train lighting, and can be supplied with one or two 
readings as the ammeter illustrated. 
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The **Conrex ^? Bender. 


Messrs. Conpuits & FrrTINGS, LTD, of Salusbury Road, 
Kilburn, N.W., are supplying this bender for the use of electrical 
wiring contractors and a good many other trades, who require a 
simple tool for bending tubes and light rods and bars of iron (hot 
or cold) quickly and with unskilled labour. It is claimed to bend 
or straighten tubes of all kinds without flattening or kinking. 
Tubes may be bent to any radius. The procedure is as follows :— 
The tube is placed in position in the correct groove, and is drawn 
slightly toward the user, then passed a very short distance further 


Fic. 49.— TE Cox REX " BENDER. 


through the dies, aud then drawn toward the user again. Where 
possible it is preferable to have the bender fastened down to the 
bench, but if required to be moved about it can be laid on its back, 
when a second operator can steady the tool by means of the lever 
provided, with a short length of tube slipped over the end. 


An Electrical Balance. 


Messrs. W. & T. Avery, LTp., showed at the Royal Cornwall 
Polytechnic Exhibition a small electrically-operated automatic 
weigher, invented by Mr. A. F. H. Stephens, of Camborne. 

It is designed to meet the demand for an automatic weighing 
machine for materials of а non-free-running nature, which, 
previously, it has not been found feasible to weigh in small 
quantities. | 

It is suitable for almost every kind of material which has to be 
weighed and packeted in amounts ranging from 1 to 14 lb., and in 


Fic. 50.—AÀvERY's ELECTRICAL BALANCE. 


order to deal with this range it is made in three sizes, viz., to 
weigh from 8 oz. to 2 lb.; from 1 lb. to 3-4 lb.; and from 7 
to 14 lb. е 

The material is fed to a hopper, and falls through a shoot into the 
stale-pan. This shoot is vibrated continuously by an electro- 
magnet, excited from a small battery attached to the scale, and a 
regular flow is obtained without choking. At the moment of 
balance the action of the beam breaks the magnet circuit, and at 
the same time the gate of the shoot closing shuts off the supply of 
material. 

This weigher gained the highest award given at the Exhibition, 
and, we understand, is already in great demand. 


Roller Switch and Lamp Tester. . 


Messrs. KBuPKA & Jacosy, of Watling Street, E.C., are 
supplying a new patent roller tumbler switch for high voltage 
circuits. It has а fluted brass cover and loop-in holes. It is 
claimed to have a simple, smooth and prompt action, and to be 
very highly insulated, and practically impervious to moisture. The 


Fig. 51.— PATENT ROLLER SWITCH. 


acting parts are all separated from each other; the handle and 
cover, &c., are said to be so perfectly insulated from all live parts 
that lined metal, or china covers, are unnecessary. Any alterations, 
adjustments and repairs can be effected without removing the 
switch from the block. We illustrate in fig. 51 a single pole example 
of the switch. In fig. 52 we show anotber of the firm’s many special 
lines, namely, a small wattmeter for alternating or direct current 
for testing incandescent lamps. The tester enables the user to read 
direct the amount of power consumed in watts by lamps up to 


Fic. 52.—LAMP-TESTING WATTMETER 


32 c.P on 250 volts; it weighs 15 lb., and is supplied with a nickel- 
plated finish. Another of Messrs. Krupka & Jacoby’s current 
features is the Biliotti patent time element thermal cut-out, which 
has already been fully described in the ELECTRICAL REVIEW. 


Messrs. Drake:& Gorham, Ltd. 


We recently spent a short time on a visit to MESSRS. DRAEE AND 
GorHan’s premises in Victoria Street, part of which has long been 
laid out for the exhibition of their fittings, arc and other lamps, 
country house installation plant, and so on. In the department 
which is specially devoted to their various types of arc lamps, will be 
found examples of the Jandus flame lamp, of which we give a drawing 
(fig. 53). This lamp dispenses with complicated mechanism ; the. 
carbons drop by gravity, and are supported by incombustible stops. 
There are no shunt coils, and cut-outs and substitutional resistances 
are not required on circuits up to 250 volts. Forstreet and shop 
lighting, these lamps are specially adapted. The Jandus photo- 
graphic arc lamp which has already been described in our pages is 
in evidence; it is a very compact lamp, and gives a well distri- 
buted light, being fitted with patent reflectors inside the globe, 
which ensures a good even light over the whole of a negative. The 
lamp can be arranged to fit any standard enlarging apparatus. The 
company’s circular relating to these lamps gives prices for both. 
continuous and alternating current use for standard pressures of 
from 100 to 250 volts. The inverted lamp for drawing office use 
was also seen; it has an opal glass reflector, and is supplied in 
either a short pattern (2 ft. 2 in. length), or the ordinary pattern 
(2 ft. 6 іп. length). The Midget " single enclosure type M lamp , 
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(163 in. overall, weight 63 lb. complete with globe) should also be 
mentioned. We understand that the Metropolitan Wagon Co. have 
made use of the firm's single enclosure lamps to the number of 500 for 
their private installation purposes. Of the Nernst lamps and 
fittings and also the tantalum lamps, Messrs. Drake & Gorham are, 
of course, well known suppliers. For the Nernst type they give 


Fic. 53.—Janpus FLAME ARC LawF. 


special guarantees as to the number of hours' life to be obtained 
lor street lighting contracts. 

One other point gleaned in the course of our interview, which 
ought really to be printed in large type- were tbat our practice 
in such matters—is of special interest to electrical engineers, as it 
relates to a new direction in which the firm are now launching out. 
Let electrical engineers and the trade then take note in their 
memories and in their sometimes more reliable note-books, that 
Messrs. Drake & Gorham, Ltd., have established works at Felix 
Btreet, Westminster Bridge Road, London, S.W., for the manu- 
facture of switchgear of all kinds, both for high and low-tens:on 
service. 


New Direct-Current Ozone Sets. 


The E. O. S.“ p.c. ozoniser, which is illustrated herewith (tig. 54) 
has been adapted to work directly from the mains by means of a 
specially designed coil. Hitherto it has been impossible to work 
an ozoniser from the direct-current mains without the intervention 
of either a rotary transformer or large and expensive resistances ; 
toavoid this expense accumulators have generally been used, as in 
the case of the “ E.O.S." Alpha ozonisers, a system which gives 
excellent results when no public supply is available. The present 
set has many advantages over the latter, however, as it can be 
readily adapted to work with direct current, whatever the voltage, 
by the insertion of incandescent lamps in the sockets provided, 
the lamps being of the same voltage as the supply; ., if it is 
desired to work on a 200-volt circuit then 200-volt lamps must be 
inserted. A further advantage is that continuous working can be 
obtained without the trouble of recharging and replacing accumu- 
lators, and the yield of ozone may be regulated by inserting one 
or more lamps of lower candle-power than those supplied with the 

s. The apparatus is light and compact, and can be carried 
by hand from house to house and used wherever the current is 


available. It can also be used on alternating current for short 
periods if desired. 
The apparatus is manufactured for the patentees by MESSRS. 


WI McGrocu & Co., LTD., and can be had from either their 
Glasgow, Birmingham or London premises. 

We learn that Messrs. McGeoch are about to remove from their 
present address (Morrison's Court, 108, Argyle Street, Glasgow) to 
new and handsome premises of much larger size which they are 
building at 28, West Campbell Street, Glasgow ; in the new estab- 
ishn adequate provision will be made for show-rooms, and 

showing, stocking and rapidly handling electricai 
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fittings and material of all descriptions, the plans being especially 
designed for this purpose. The firm will shortly issue an entirely 
new catalogue of Ship's Electric Fittings, which is now in course 
of preparation, and bas recently taken up the sole agency for 


Fic. 54.—Tue “ E.O.S." p.c. OZONISER. 


Scotland for the sale of Messrs. Laurie & Inglefield’s patent 
travelling electric light; the latter has been previously described 
in the ELECTRICAL REvigw, so we need only mention that it con- 
sists of a device by means of which an electric lamp may have a 
range of 70 ft. along a room, the flexible being supported in loops 
on a stretched wire, and that it has already achieved a considerable 
dezree of popularity. Obviously by this means one lamp can 
replace many, and it is impossible to leave more than one lamp 
burning, so that energy costs are diminished as well as capital 
outlay on wiring. 


Wandsworth Switches. 


The accompanying illustration (fig. 55) shows a patent 5-ampere 
link tumbler switch (No. 15) manufactured by the WANDSWORTH 
ELECTRICAL MANUFACTURING Co, LTD., 9, St. Paul's Square, 
Birmingham. The special features claimed for the switch are 
exceptionally long break, knife contacts, and the avoidance of 
moving parts working on insulation, which is of ebonite throughout. 
This switch, which has been, introduced during the past three 
months, already has a very large sale. We understand that it is 
being fitted into Longrove Asylum (under the L.C.C.), Down’s Schools 
(under the Metropolitan Board of Works), Whitcburch Asylum 
Cardiff, and many other public buildings. Such switches are also 


Fic. 55.—5-AMPERE LINK TUMBLER SWITCH. 


supplied to the principal railway companies, and are specified for use 
by the leading consultants. Contractors are invited to write fora 
sample. The Wandsworth Electrical Manufacturing Co., Ltd., are 
manufacturers of main switches and fuseboards in teak or iron cases, 
main switchboards, &c, and we hear they will shortly introduce a 
patent two-way tumbler switch, designed on the same lines as their 
ordinary switches. The London depót of the firm is at Robert's 
Works, Hampstead Road, N.W., and all London inquiries should 
be sent to Mr. Galsworthy at that address. Mr. Galsworthy is the 
London director of the firm. 


*(Carron?' Electric Radiator. 


As we recently mentioned, the Carron Co., of Carron, Stirling- 
shire, N.B., are introducing a new pattern of electric radiator, 
fitted with four heating lamps. A special feature of the company’s 
work is the production of iron castings of all kinds for electrical 
purposes, from specially selected metal, which are thoroughly 
tested before leaving the works, and the frame of the radiator in 
question is made of this material. 
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& Ideal” Electric Lightin; Plant. 


Messrs. R. J. NICRHOLSON & Co., of Macdonald's Lane, Man- 
-chester, are making a convenient little combined petrol engine and 
dynamo for private house lighting, as illustrated herewith. The 
engine is of the two-cycle type, and has no separate valves, the 
ports being opened and closed by the piston itself. Itis claimed 
that this enginè is remarkably free from vibration, while the space 
occupied isa minimum. The company has just issued an artistic 
brochure styled “Light in the Country,” in which the numerous 


Fic. 56.—'" IDEAL ” ELECTRIC LIGHTING PLANT. 


applications of electricity in a country house or farm are described 
in entertaining fashion, with appropriate illustrations. The elec- 
trical apparatus is shown and described, the “ Ideal” plant being 
employed, and prices are given for a number of complete outfits 
embracing from 10 to 100 lights. An “Inquiry Form“ is inset for 
the use of prospective customers, who can thus furnish the particu- 
lars necessary for the preparation of an estimate. The booklet 
is certainly something out of the common. 


* Harrison " Universal Photometer. 


Messrs. ELLIOTT BROS., of Century Works, Lewisham, call this 
a "universal" photometer, because it can be used to measure the 
illumination derived from, or the candle-power of, a lamp of any 
nature, under a large variety of conditions, such as are found, for 
instance, in the test room, in an ordinary róom, or in the street. 

They do not claim that the instrument measures with such a 
degree of accuracy as to be of use for standardising standard lamps, 
for the reason that the instrument itself depends for its operation 


Fic. 57.— THE “ Harrison” UNIVERSAL PHOTOMETER. 


on the sub-standard it contains; but for practical purposes, in the 
hands of an intelligent opera'or, it can be relied upon to give 
results within 5 per cent. The in:trument is calibrated in 
-candle-feet, which reading it is only necessary to multiply by the 


distance squared of the photometer screen from the lamp under 
measurement, to reduce it from candle-feet to candle-power. 

The chief novelty of this instrument lies in the fact that it 
embodies a flicker disk, somewhat of the Whiteman pattern, but 
rotated by a blast of air under the control of the operator: this 
not only results in the instrument being suitable for measuring all 
types of lamps, of which the spectrum varies considerably, but 
also in a light, portable and inexpensive instrument. 

In order to make the instrument compact and easy to operate, 
the photometer bar and sliding lamp have been replaced by a reflect- 
ing screen with an angular adjustment; this is moved by means of 
a pointer attached to it. Thus the balance can be rapidly obtained, 
and the illumination read off direct from the scale. 

The dimensions and weight of the instrument are such as to make 
it easily portable; the instrument, with the exception of the 
stand, is self-contained, and always ready for use. 

The instrument should be set up at a distance of about 10 ft. 
from lamps of 20 to 50 c.r., the distance being increased in propor- 
tion roughly to the square root of the candle-power, and reaching 
60 ft. for 800 to 2,000 с.р. It is not essential that the instrument 
should be absolutely level; but the angle of incidence should be 
taken (by turning the sector lens so that the light spot falls on the 
line, and. then reading the angle) in order to correct for the angle 
of incidence as shown in the correction table. 

The opening exposing the sector disk should be pointed towards 
the source of light, so that the light falls on it at right angles to 
the horizontal. 'l'he distance of the lamp from the disk can be 
measured by the knob on the side of the instrument, which is 
placed there for the purpose. 

Having set up the instrument, all that is necessary is to rotate 
the sector disk by means of the air-pressure bulb provided for the 
purpose. "The standard lamp having been lighted by inserting the 
plug, the pointer can be moved until that position is arrived at 
when the operator, looking through the telescope, can see no 
flicker. The pointer will then read the illumination in candle-feet 
at that distance from the light, and at that angle of incidence, 
indicated by the lens and sector on the edge of the instrument. 

From time to time it may be considered advisable to check the 
instrument. This can easily be done by fixing a lamp of known 
candle-power (preferably an incandescent electric, with a known 
voltage) at various distances from the instrument, and making 
measurements. Care should be taken to do this in a room having 
walls with little reflective power, or in the open on a dark night. 

Other new apparatus put forward by Messrs. Elliott Bros, include 
the Century standard testing set, of which Pamphlet D.C. 94 gives 
particulars, and a series of lamp-testing wattmeters, listed in 
Pamphlet No. A.C. 63. The testing set is generally similar to the 
original device of that name, but has been improved in detail, and 
deals with currents from ‘0002 to 600 amperes, pressures from '001 
to 750 volts, powers from 000002 to 450 Kw., resistances from 
‘000002 ohm upwards, and insulation to 5 megohms. 


Movable Armoured Installation. 


The principle of the Niphan system of couplings for electrical 
cables and movable armoured installations, of which MESSRS. 
SIMMONDS BROS., LTD, 4-8, Newton Street, High Holborn, W.C., 
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FIG. 58.--PART OF A CONSIGNMENT OF ARMOURED CABLE AND 
FITTINGS FOR MILITARY PURPOSES. 


make a speciality, is familiar to our readers by reason of 
descriptions which have already appeared in the ELECTRICAL 
Review. We revert to the matter now because we recently had 
an opportunity of inspecting a large consignment of movable 
armoured material which they had in readiness for dispatch to the 
order of Messrs. Crompton, for the Government of India, for 
military purposes. Though the general principle is the same, 
the present contract included a number of new and special designs 
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which have been called for in connection with this particular 
development in the application of the system. The couplings 
employed are adaptable for any number of ways or points up to the 
limit of the capacity of the cable, and some of those used in this 
particular work are six-way fittings, but from these шару more 
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Fic. 59.—NIPHAN COUPLING. 


lines may be carried according to the circumstances to be 
dealt with. It can easily be imagined that in military service, 
the idea could play many useful parts; this is particularly the case 
seeing that it is designed so as to be quite suitable for the use of 
unskilled men. All parts supplied are made interchangeable. 'This 
is a new application of Messrs. Simmonds's system, but it is not, if 
we judge correctly, the last order they will receive in the same 
direction. 
Portable Electric Drills. 


In the accompanying illustrations we show a couple of designs of 
portable electric drills, from among tbe many which are being 
offered by Messrs. SIEMENS BRoTHERS' Dyyamo Works, Lp. 


Fic. 60.—SrEMENs'S BENCH DRILLING MACHINE, WITH “ONEIDA” 
CHUCK AND DRILL. 


Fig. 60 is a bench drilling machine for one or two speeds. It hasa 
cast-iron frame made in two parts: the upper part, with which the 
motor is combined, can be adjusted in the vertical direction. The 


feed is effected by raising the table, which is operated by means of 
a rack worked by a pinion on the spindle of thelever. А switch in 
the motor circuit is let into the lever handle. This machine has 
two drill spindles, and the speed is altered by attaching'the drill to. 
the one orthe other. Machines for two speeds and with only one 
drill spindle have their speed adjusted by a change-over gear. 
Some patterns can be arranged for special speeds, if necessary, by 
the use of other gears. The machines are specially adapted for use 
in clock factories, small workshops, machine shops, &c., as they can 
be easily erected, and do not occupy much space. In fig. 61 we show: 


Fic. 61.— UNIVERSAL HAND MACHINE, WITH CUSHMAN CHUCK 
AND DRILL. 


the firm's Universal hand-driling machine for three speeds, 
which is supplied with either a contiauous-current or a three- 
phase squirrel cage motor. These Universal machines have a 
change-over gear, by means of which the drilling spindle can be 
quickly and easily made to run at the three different speeds. A 
breastplate is fitted, without which the machines must not be 
used. A switch in the motor circuit is let into one of the handles, 


& Sunræ ” Flame Are Lamps. 


In addition to their well-known patterns of enclosed arc lamps 
(Davy’s patent) for direct and alternating current, MESSRS. Авс. 
Lames, LTD., of St. Paul's Crescent, Camden Town, N. W., have. 


Fic. 62.—“ SUNR.E" FLAME Arc LAMP. 


brought out a flame arc lamp, to which they have given the name 
"Sunrge." This lamp is suitable for both a.c. and D.C., the former 
type being provided with a choking coil, and tke latter with a line 
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Fic. 63.— DETAIL OF INTEXSIFIER. 


resistance. The flame arc may be white or golden coloured, and the . 
special carbons are said to be no more expensive than ordinary 
carbons. | 

The overall length of the lamp is 30 in., and the carbons last 
for from 16 to 40 hours. As will be seen from the accompanying 
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‘illustrations, figs. 62 and 63, the carbons are fed downwards; there 
areſtwo pairs of carbons in each lamp, which pass through an inten- 
sifier, beneath which the arc is formed. All the carbons are of the 
вате diameter, and they are easily pushed into spring holders. The 
potential difference between the terminals of the lamp is from 36 to 
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Fic. 66.—Five-Licut “ SHERATON” CEILING FITTING, IN DEAD 


ашт FINISH. SCALE jTH. 


40 volts p.c. and slightly less with a.c., the arc being from 4 to 
4 іп. in length. Particulars of this and other lamps are given in a 
price list recently issued by the company. 

The lamps can be run singly on 50 volts, or in series at about the 
same voltage per lamp; the minimum current recommended is 6 or 
8 amperes, the standard being 10 amperes. 


The Boddy Lamp and Adapter. 


In the accompanying fig. 65 we show a speciality introduced by 
Messrs. G. M. Boppy & Co., of 18, Newington, Liverpool. It is 
an adapter which enables a small size lamp to be used with ordi- 
nary holders. 

The miniature lamp, fig. 64, is specially adapted for decorative 
purposes, advertising signs, theatre lighting, &c., and is very suitable 


Fic. 64. Fic. 65 
Boppy's MINIATURE LAMP AND ADAPTER. 


for mansion house lighting, for which it is being largely ordered 
when some form of special lighting is required. 

Messrs. Boddy have issued a new edition of their catalogue 
(60 pp. about 5 in. x 7 in.) showing in an excellent manner their 
various shapes and styles, plain and fancy, of incandescent lamps. 


Art Fittings. 


The ELECTRICAL Firtinas Co., of 38, Conduit Street, New Bond 
Street, London, have an extremely choice collection of art meta! 
work, displayed with considerable taste in their showrooms. At 
the works there are some 3,000 men employed in the production of 
all that is beautiful in the way of art metal working— most of them 
men who have for years specialised in this branch of handicraft 


and industry. A general idea of the wide scope of the works 


operations may be imagined if we mention that at whatever stage 


of life art can lend a hand—in embellishing a cradle, in beautifying 
an electrolier for a marriage gift, or decorating a coffin—they are 
at your elbow with some appropriate design. Designs and effects 
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Fic. 67.—Two-Licut “ SHERATON” 
BRACKET. SCALE 4TH. 


Ета. 68.—Two-Licur BRACKET, 
OXIDISED SILVER FINISH. 
„тн SCALE. 
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are executed for harmonising with all styles of furnishing and 
decoration, and it is not surprising that so wide an experience in 
art metal designing should have led to the production of some 
exceptionally pleasing examples of electric light fittings, whether 
in electroliers, pendants or brackets. The Adams and Georgian 
styles are chiefly in demand at present. 
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Our illustrations (figs. 66 to 69), which have been selected 
with some difficulty, because of the abundance of the good things 
available, represent a charming two-light bracket, which is 
supplied with oxidised silver finish; a two-light “ Sheraton“ 
bracket; а five-light ceiling fitting in dead gilt finish; and a 
pendant for one light with choice cut-glass shade. 

The company will shortly be issuing a large and comprehensive 
catalogue of electric lighting fittings, &c. 


Sunbeam Lamp Co., Ltd. 


This company's illuminating specialities are by now very well 
known. The Sunbeam lamp works are quite up-to-date, and con- 
plete lamps, even to the glass bulbs, are there produced. 

ЗА шоро the favourite Sunbeam productions, we may briefly refer 
to the company's reducing lamp, which offers the user the chance 


Fic. 70.—TH& ‘ MONITOR s BELL. 


of a dim light, about 1 c.r. and fills a long-felt want; also the 
“Outshine " lamp which has been designed specially for reflecting 
the greater portion of the light downward. . т 

Among other specialities may be mentioned the Monitor Bell, 
which has been designed for outdoor use, as, for instance, on tram- 
cars, motor-carsa, &c., where weatherproof qualities are essential. 


Our illustration (fig. 70) shows a section through the gong; the 


Fic. 71.—- THW “ Recri” BELL. 


hammer rod is supported in two places and thrown straight out and 
in by the armature, striking the gong on the inside. The cast-iron 
base is convex and cast in one piece, the mechanism being entirely 
enclosed and practically fool-proof; and the workmanship and 
materials are a special feature. The Recti” Bell (fig. 71), by the 
same company, is designed for high voltage working. The striking 
movement is similar to that described above, but: enclosed in a 
separate iron case, as shown. 

These bells can be connected up to ordinary lighting or power 
circuits, and thus obviate the use of dry cells. 


New Switchgear. 


The SWITCHGEAR Co., LTD., of Birmingham, bave recently intro- 
duced several new and important articles, chief amongst them being 
a new model of circuit-breaker for direct currents. This is known 
as model] C, and is made in sizes of from 400 amperes to 1,500 
amperes. Тһе circuit-breaker is heavily built, and being 


Fic. 72.—Mopet C CrRcUIT-BREAKER, WITH STATTER PATENT 
Time LAd AND MAdNETIC Brow-ocT. 


exceedingly strong, will stand any amount of rough usage. It is 
provided with a free handle, making it impossible to close it or 
hold it closed on an overload or short circuit. The stirrup handle 
is arranged to pull down to close the circuit, the brush being 
squeezed down on the contacts by means of a roller attached to the 
handle casting acting on an inclined plane. A magnetic blow-out 
attachment can be added where desired, although the length and 
type of break are quite sufficient to deal with anything up to a dead 
short without the aid of the magnetic blow-out. 

The addition of the Statter patent time lag to this circuit-breaker 
makes it a suitable instrument for the protection of generators and 
large motors, as it delays its operation for a certain period 


UN 
us 


TIME of RETARDATION я SECONDS. 


AMPERES APPLIED 
Fic. 73.—CurRvE or TIME LAG. 


dependent on the amount of overload, a true inverse time 
element, giving long periods of lag amounting to as much as half an 
hour for mild overloads, and only a matter of seconds, or a fraction 
of a second, in the case of large overloads or short circuits. -= ~- ~ 
A time lag relay giving the same effect forms one of their new 
instruments; it can be wired up to all motor starters which have a 
no-load release of the type wherein the no-load magnet is in seriés 
with the shunt of the motor. 
The curve of the time lag, fig. 73, is hyperbolic; its upper part 
interests motor users chiefly, as corresponding to periods of long lag. 
For lack of spacethecurve is cut off at 25 per cent. overload where the 
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lag is one minute; a curve drawn to another scale is necessary to 
show the time lag for small overloads, like 10 or 15 per cent , where 
there is a delay of several minutes. The lower part of tbe curve 
after the bend is the most interesting; it is by reason of this bappily- 
shaped curve that the firm nre able to arrange the time lag of heavy 
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Fic. 75.—STATTER OIL SWITCH 
UNIT. 


Fic. 74.—Оп, Tank, 
H.C. SWITCH. 


circuit-breakers for the protection of mains and large generators, so 
that when a short occurs they do not all come out—as often happens 
when circuit-breakers without time lags are employed and set as 
usual for 50 per cent. overload —but only the breaker. controlling 
the particular circuit on which the short occurs. This valuable 
feature of Mr. Statter’s patent time Jag is not yet sufficiently 
appreciated by central station engineers, and the firm are 
accordingly prepared to demonstrate this action to those who are 
interested. 

The firm are also introducing a new series of automatic oil break 
switches. The construction of these oil switches embodies several 
new and valuable features. One of these is the use of moulded 
indurated fibre for the oil tanks and tank covers. The fibre, after 
being moulded and pressed into the desired shape, is treated by a 
special process which gives to it insulating qualities substantially 
equal to those of porcelain. The oil tanks being of fibre, and, 
therefore, requiring no insulating lining, are moulded in the shape 
shown in fig. 74 for high pressures. It will be seen from this that 
as the wooden switch rod lies in tbe centre cell, a complete 


barrier is formed between the arcing points of the switch 


Fic. 76.—TuHREE-PoLE Түр Н.А. AUTOMATIC CiRCUIT-BREAEER. 


unit. The cover, with its insulators, is arranged so that the con- 
nection to the line cables is made below the surface of the oil. As 
a separate tank is used foreach phase, there is, therefore, no danger 
whatever of any short circuit within the switch. Two, three and 
four-pole combinations are built up of the switch unit shown in 
fig. 75. "These are clamped side by side and supported by lengths 
of seamless steel tubing secured to the switchboard plate. The 
contact is made by laminated brushes bedding on wedge-shaped 
contact blocks. This method eliminates the danger of sticking or 
"freezing" at the critical moment, and also ensures a perfect 
contact being made. The brushes are provided with a “ flicker” 
to take the arcing, which is arranged so as to be readily removed 
and replaced should it become damaged in course of time. These 
switches are provided when required with automatic overload 
mechanism, which is placed at the end of the switch combination 
remote from the switchboard. When required these oil switches 
can be fitted with the Statter patent time lag attachment. 


Р The switches are made automatic and non-automatic inla variety 
of forms. The type H.A. shown in fig. 76 is made for pressures up 
to 6,600 volts, while a similar but larger switch type H.C. is used 
for pressures up to 22,000 volts. Cheaper types are made with 
knife-blade contacts. | 


Baxendale Fittings. 


The variety of lines covered by Messrs. BAXENDALE & Co., of 
Miller Street Works, Manchester, is so extensive that it is some- 
what difficult to mgke a selection from their repertoire. Arc 


Fic. 77.— BAXENDALE RADIATOR. 


lamps are a special feature of their business, and they carry large 
stocks of the principal patterns and carbons of the Union Electric 
Co., whose agents they are in the Manchester district; these are 
dealt with elsewhere in this issue, во we need only mention that 
the demand has been such that Messrs. Baxendale intend to give 
particular attention to this department in the future. They are 
about to issue a new catalogue of electric bell materials, medical 
apparatus, lightning conductors, &c., in & special binder which 
facilitates the substitution of new pages to keep the list up to date. 
Amongst other of their specialities are the Beamolite" shop 
window reflectors of the channel type; prismatic ehades, 
which are claimed to diffuse and reflect the light of the lamp in а 
downward direction; luminous radiators, of which one of 
many examples is shown in fig. 77; and the “ Manchester " fitting 
for outdoor illumination, which is now made of copper instead of 
steel, well enamelled, and arranged either for a three-light ball 
fitting or for a Nernst lamp. Particulars of tbe "'Thikflex " 
patent holder, which has attained a wide vogue, of the magazine 
fuse, the Cantie switch, and the transparent barrel bell-push bave 
already been given in our pages. 

For particulars of the many other interesting fittings and 
ассеѕзогіев, we must refer readers to the firm's new price lists, 
issued for the 1906 season. 


Electrically-Heated Furnaces. 


The ELECTRICAL Co., Lrp., of Charing Cross Road, W. C., are 
introducing some electrically heated annealing and hardening 
furnaces, which on the score of convenience, efficiency and cost 
are well worth consideration in comparison with gas or coke 
furnaces. 

The company’s patented furnace consists of a fireproof rectangular 
iron tank, containing a salt bath in a crucible, the latter being 
built into fireproof cement contained in the tank. 

Two wrought-iron electrodes face each other on opposite sides 
of the crucible, and bars of the same material lead to a single-phase 
regulating transformer, which enables any pressure, from 5 to 
25 volts, to be obtained for regulating the furnace temperature. 
The transformer will also give pressores up to 55 volts for 
starting up the furnace, approximately half an hour being required 
to bring it up tc a white heat from cold; and with a furnace 
temperature of 1,300° C., the outside of the furnace can be handled 
comfortably. 

Pyrometer measurements show an even temperature throughout 
the bath, except on the top surface, which is exposed to the air. 

A bath of pure chloride of barium is used for temperatures above 
1,000° C.; and for lower temperatures a solution consisting of two 
parts of the above to one part of chloride of lime. 

Tests on a particular furnace show a watt consumption ata 
temperature of 880° C. of 5'4 Kw.; at 1140° C. of 8:5 xw. and at 
1,300° C. of 12°25 kw. ; . 

Owing to the perfect heat control which is possible, wastes ” 
can be practically eliminated, and the simpler and speedier opera- 
tion represents an appreciably larger output. 
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Simplifled Serviee Connections. 


The system of the SIMPLIFIED UNDERGROUND CONDUCTOR CO., 
Lap., who are represented in London by Mr. Е. A. Brandon, of 55, 
Barbican, E.C., offersa cheap but efficient method of laying mains; 
it is particularly adapted for providing rapid service connections, 
owing to its simple constructive detail. The arrangement, which has 
previously been described by us, includes a system of bare copper 
or aluminium cables laid on porcelain supports in wood or metal 
troughing, and filled in with special insulating compound. 

The.Simplified service boxes and fittings have been specially 
designed to provide rapid connection to the distributing system. 
Our view, fig. 78, shows a standard box, of cast-iron, placed over 
the distributing trough, and attached thereto by means of a 
wrought-iron strap, which passes round the underside of the trough ; 
also the service connection to the right, On the consumer's side of 
the box a square opening admits the service line troughing, the 
conductors passing in through a stout fibre division bushed with 
glazed porcelain. 

For connecting up the service cables, the company's instantaneous 
clamp terminals are specially interesting. The arrangement con- 
sists practically of a terminal stud with a shank in halves, which 
can be clamped on to the distributor without interfering with it 
other than to dig out some of the carbolite box compound in the 
vicinity of tbe joint. Porcelain tubes slip over the terminals and 
rest on the distributing cables; the joints are said to have been 
tested to 2,000 amperes per sq. in. without heating. 


Fic. 78.—SIMPLIFIED 
SERVICE CONNECTION. 


i 


Fia. 82.—'* CLINCHER " 
WALL CONNECTION. 


Fic. 79.—SIMPLIFIED QUICK-BREAK Р.Р. Fuse SWITCH. 


Fig. 79 shows a “ simplified“ quick-break double-pole fuse switch 
for street lighting purposes. The porcelain centre with metal con- 
tacts (on the right) fits inside the box shown, and is operated by 
the square shank projecting through the cover and shown on 
the left. 


Lundberg Switches. 


We illustrate in figs. 80 and 81 some new patterns of MESSRS. 
A. P. LUNDBERG & Sons’ (Liverpool Road, London, N.) patent 
series-parallel and “ off,” and whole or part and “off,” tumbler 


Ба a Е | 
51. 80.—SxnikS-PARALLEL TUMBLER SWITCH. — 


switches. These have been reconstructed to bring them up-to-date 
in all respects. The working parts of each are more mechanically con- 
structed thau they were formerly, and the parts are interchangeable. 

The demand for special switches of these types has considerably 
increased owing to the numerous convenient and economical 
adaptations to which they can be put, either separately or together, 
for electroliers or distributed lighting in rooms, public halls, &c. 

The series-parallel and “off” switch has proved particularly 
useful for hospital, ward and ordinary domestic bedroom use. 

The “ three-way " tumbler switch has received similar attention 
as regards construction. 

Fig. 82 shows the “clincher” type of connection ; this isa novelty 
in wall connectors, and is particularly adaptable for fixing in skirt- 
ings, panelling, furnitureand similar woodwork. А hole is made of the 
correctsizetoadmit the socket part, after connection is made with the 
leads, and the socket is forced in and held securely in position by 
the spring of the four prongs formed out of one piece of metal, 
which also forms the flange. In this manner it makes а very simple 
and neat fitting, without any objectionable fixing screws to become 
jagged by careless workmen. The centre porcelain part is Messrs. 
Lundberg's standard advance“ pattern. Fig. 84, p. 636, shows the 
“ quadruflex " ceiling rose, which is provided with four contact 
plates, each with a loop-in terminal and two screws for flexibles. 
It is adaptable for several convenient wiring arrangements in com- 
bination with suitable switches, ¢.g.: (1) Controlling suspension 
lamps in series or parallel, (2) for suspension “three-way " switch, 
(3) for suspension “pivot intermediate" tumbler switeb, and for 
various groupings of lamps, іп an electrolier ог ina rom. Another 
of Messrs. Lundberg's speeiálitiéé 95 Њеч Multifiex * ceiling rose. 
which is also а useful type, and has suitable connéetions for fi 
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separate circuits. It is serviceable for billiard-table lighting, &c., 
also for various convenient groupings of lamps in an electrolier or 
in aroom, when in circuit with suitable switches. When some novel 
apparatus is produced, these two types of ceiling rose wili be found 
very useful. 

The “ Tri-pin " flush connection (fig. 83, p. 635) is another device, 
with several adaptations, particularly in connection with two-way 
wiring, two-filament (high and low c.r.), heating apparatus, &c., also 
in conjuuction with“ Duplex“ two-way and “ off " and “whole or 
part " and “ off" switches. One of the three pins being made larger 
than the other two, the plug can only be inserted in one way ; this is 
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Fic. 84.—LuNDBERG "QUADRUFLEX" CEILING Ross. 


essential in some adaptations, Surface and semi-flush types, inter- 
changeable with the flush type, are also made. 

Various other novelties have been delayed in production, but are 
well in hand; they consist of new type surface and flush two-pin 
wall and floor connections of “ Dot,“ Universal” and“ Magnum“ 
standard gauges, spring-hinged flush connections, a “ Reverse“ type 
of porcelain door contact for strong rooms, &c., a 10-ampere size of 
pivot combination switch and wall connection for heating pur- 
poses, and numerous improvements in special types of branch 
switches, &c. 


“ Paragon ” Patent Pipe Standard. 


The device illustrated in the accompanying fig. 85 consists of a 
portable pipe vice, combined with a tube-bending attachment, and 
is made by the OLDBURY STEEL CoNwpurrs, LTD., of Birchfield 
Lane, Oldbury. It is light and strong, requires no fixing, and is 
easily taken to pieces for packing. It will be noticed that a 
bracket is provided in addition to the vice, and this takes the 
excessive strain off the latter, while both the vice and the bracket 


Fic. 85.—' PARAGON ” Patent PIPE STANDARD. 


clamp are of the instantaneous grip pattern. The ipe- i 
wheel is shown on the middle of the Жл. апа Бу 
fixed in a convenient position. The whole thing weighs 46 lb 
and can be packed in a space of 4 ft. x 1 ft. x 6in. It is claimed 
that a considerable economy in labour can be effected by the use 


v8, tee-pieces, &c., recently introduced 


tions, in our issue of 


; by means of th itti oia 
wires is greatly facilitated. ese fittings the drawing-in of 


Walsall Conduits. 


THE WALSALL HARDWARE MANUFACTURING Co., of Hatherton 
Street, Walsall, are pushing forward with improvements in their 
conduits and fittings. 

The firm’s patent grip coupling, which enables a metallic con- 
nection to be made without the use of screwed joints, is in future 
to be utilised for the whole range of the company’s fittings, the 
coupling and fitting being made in one piece. 

The arrangement enables all loose parts to be dispensed with, 
reducing the cost and facilitating the fitting of conduit work, 


Fic. 86.—WALSALL CONDUITS AND Grip COUPLINGS. 


The method of fixing the fitting is, of course, similar to that of 
the coupling, as shown in the figure, care being taken to clear away 
anv enamel where metallic contact is required. 

The company’s patent interchangeable junction boxes are 
designed to offer similar facilities in erection; they will take 
from one to eight tubes, according to size, and a screwdriver is 
the only tool required to make any alteration. 


Arc Lamp Lowering Gear. 


Since we first noticed the ingenious and original lowering gear 
and self-sustaining winch of ће Lonpon ELECTRIC Fira, of George 
Street, Croydon, we understand that an enormous number of these 
have been sold. By the courtesy of the makers, we are now enabled 
to give illustrations showing the extremely simple and clever 
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Fic. 87. FIG. 88. 


construction of the devices in question, of which the details have 
not hitherto been available for publication. 

Fig. 87 shows the complete suspension gear, and fig. 88 shows the 
separate parts of the ratchet fitting, tozether with a diagram 
showing the operation of the latter. It will be seen that a pin 
^ pulled up against the lower ratchét will find its way up to the 
point В, in the upper ratchet; on then lowering, it lodges securely 
in the angle c of the lower ratchet. This is the position when the 
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lamp is suspended, and the weight is taken off the -suspension 
cable. If now the pin is again pplled upwards, it cannot fail 
to be guided to the point p, and on lowering it passes down and 
out of the ratchets. Simplicity and certainty of action are here 
obvious, and as the only moving part is the plug shown in fig. 87, 
the claim of one working part" is justified. The ratchet device, 
as shown in fig. 88, consists of three parte, firmly screwed 
together and fixed into the hood. There is nothing to get out of 
order or to wear out. The plug presents no special features; it 
carries the supporting pins and two coaxial spring rings for the 
electrical contacts, which are well insulated from the hook and 
other metal parts; and the whole is substantially constructed with 
fibre or ebonite insulation. 

The winch is shown in fig. 89. The base is provided with 
a two-lobed groove 4, in which run three pins B, attached to a loose 
disk; the other ends of the pins c enter annular grooves р in the 
cheek of the barrel. А central spindle passing through the barrel 
concentrically has an eccentric r at one end, which fits into the 


Fira. 89.— DETAILS OF WINCH. 


aperture E in the loose diek. Weare not prepared to discuss the 
kinematics of this curious combination; we merely state the fact 
that when the spindle is rotated by means of a key which fits into 
the square in its end, the barrel of the winch rotates at one-third 
the speed of the spindle, and that the gear is perfectly self- 
sustaining. 

The London Electric Firm intends shortly to bring out a two- 
stage lowering gear, to enable arc lamps in central and other 
stations to be hung from the roof below the level of the crane, by 


means of ап ingenious combination of a telescoping tube and ће . 


lowering gear described above. This will enable the lamps to be 
placed in positions where their light will be more efficiently utilised 
tban under the existing system of hanging the lamps above the 
crane, or below it on wall brackets. A new gear is also on the 
way, by means of which it will be possible to lower centre-pole 
arc lamps to the ground for trimming. It makes use of a canting 
carrier mounted on the top of the pole, and the whole operation 
of canting the carrier, lowering the lamp, rehoisting, locking the 
frame in position and taking the weight of the lamp off the rope 
will be effected with a single winch and rope. 


B.T.-H. Arc Lamps. 


The construction of the several types of enclosed arc lamps 
manufactured by the British THomson-Hovston Co., LTD., of 
Rugby, is described іп а pamphlet which has recently been pub- 


lished. In addition to small illustrations of the various parts of | 


the lamps, there are some half-tone photographic 5 
showing a wirc-weaving department at Warrington which is lighted 
by the lamps, also a fine example of street standard at Leeds bear- 
ing five of the lamps, and the railway goods yard of the North- 
Eastern at Newcastle, where there are some 900 of these enclosed 
lamps installed. 


Dowsing Radiators. 


Some very handsome designs of luminous electric radiators are 
being offered by the Dowsina Rapiant НЕАТ Co., LTD., 24, Budge 
Row, London, E.C., just now, and in a four-page list that is being 
circulated, these are illustrated, a brief description of each, with 

iculars of prices, being given. They are variously fan-shaped, 
circular type, square-type, in antiqae hammered and other metal 
work, and cast-iron with coppered reflectors, 


Holmes’s Installations. 


* Electric Light and Power Installations Illustrated” is the 
title of a finely produced publication issued by Mzssns. J. H. 
Ногмез & Co., of Newcastle-on-Tyne. The one before us is a new 
edition (1906), and it contains excellent photographs of, and some 
general descriptive notes regarding, contracts which they have 
carried out for electrical installations on land and sea. These 
include a number of important public electric light and tramway 
generating stations; a large number of vessels and floating docks 
and workshops; textile mille in India, Lancashire, Yorkshire, 
Scotland, &c.; newspaper and printing establishments and paper 
mills; engineering works, shipyards, mines, railways, and so forth. 
A few views also appear of country houses at which the firm have 
erected private installations. 


Sun Radiators and Advertising Signs. 


The Sun ELECTRICAL Co., LTD., of Charing Cross Road, W. C., 
are bringing out a number of new designs of luminous radiators, 
and also some advertising signs for use in connection with the Sun 


Fia. 90.—Sun Louis XVI RADIATOR. 


thermo-blink motorless flasher. The design of radiator illustrated 
in fig. 90 is a handsome example in cast brass in Louis XVI style; 
it is, ав а rule, finished in gilt colour, and has a finc appearance 
whether illuminated or not. Others that may be mentioned, and 
would be illustrated had we the room to spare, are the four-lamp 
type, which is made in either hammered copper or brass and fitted 
with enamels, and a three-lamp combination finisbed in art bronze 
colour. In fig. 91 we illustrate a sign which has been designed as 
an attraction for the counter, and while it fills that useful office it 


will also serve as & counter attraction to many other things. In 
size it is about 10 in. X 8 in. The Sun Co.'s thermo-blink flasher 
with holder and lamp is fitted inside, the glass front 
being arranged so that it is easily detachable. The shop-keeper or 
merchant who wishes to draw attention to his specialities, thus has 
the option of putting in a fresh notice whenever he pleases ; this 
being flashed up at frequent intervals does not fail to attract notice, 


‘with the invariable following up of increased sales. The price of 


this device works out, complete with flasher, at only a few shillings. 
Fig. 92 represents a small lantern suitable for fixing to the lintel of 
doorways or facia boards, and is arranged to take the flasher inside 
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the lantern, or, when necessary, it can be fitted elsewhere. Other 
and more elaborate designs are being made, details and prices of 
which can be given on application. The company have in prepara- 
tion a new season’s list of radiators illustrating a number of their 
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Fic. 92.— SCN FLASHING LANTERN SIGN. 


t 


latest patterns, which will be ready shortly, likewise a series of 
illustrations showing what they are doing in advertising lanterns 
and box signs, &c. 


Bedroom Lighting. 


An ingenious mode of providing two—or rather three—degrees 
of lighting with one switch has been devised by the AvTo-CLaw 
Co., LTD., of 38 and 39, Beech Street, E.C. The arrangement is 
shown in the accompanying diagram, and is effected by the use of 
the Auto-Claw switch with “off” position. This is connected up 
во that in one “on” position the 240-voli 16-c.r. lamp is direct on 
the mains, giving full candle-power, while in the other “on” 
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, Fic. 93.—DiAGRAM or CONNECTIONS ror BEDROOM LIGHTING., 


position it is connected in series with а 24-c.r. lamp for 135-150 
volts; in the latter case only the small lamp becomes incandescent, 
giving a white light. Instead of the 24-c.p. lamp an 8-с.р. 240-volt 
lamp can be used, giving a subdued orange light, or other com- 
binations can be made. The third degree of lighting is obtained 
with the switch in the “ off” position, and is still more restful to 
the eye. | | 

The voltage of the larger lamp, of course, must always be that 
of the local supply mains. | 

The ordinary Auto-Claw switch, we understand, ів now made іп 
the flush pattern as well as the tumbler type. 


Smith’s Patent Fittings. 


Messrs. J. Е. Smite & Co., of 10 and 12, Edmund Street, 
Birmingham, by their patent duplex switches claim to have effected 
a great simplification of switch wiring for electric lighting. These 
switches are placed in the brass body parts upon electroliers, 
brackets, balance weights and standards. From the centre of a 
compound lever upon the switch a small brass rod is taken 
through a tube to the bottom of the fitting for actuating 
one or any number of lights as required, by turning the 
switch-handle connected upon the rod mentioned. It is claimed 
also that instead of using the ordinary system of switchboards, with 
ordinary tumbler switches placed upon them, the duplex switch 
will meet all requirements. If a six-way is required, the space 
required is only 3 to 4 in. over-all and the switch is placed 
under a fancy cover, the circuits being actuated as required by one 
knob or thumb turn which is placed in the centre. These are made 


to any number of ways as" desired, also for corridor two-way switc 
requirements. i : А 


The firm’s system of wiring is to take one pair of wires into a 
room or rooms, pass one pole through the switch in the ordinary 
way to the light, and the other direct to the same position. After 
the wires are placed in position, they are passed down the tube 
of the electrolier to their respective terminals, positive and nega- 
tive, provided in the patent duplex switch. 

The connections are as follows:—From the negative terminal as 


| many wires are taken as there are lights, direct to the lampholder 


positions. From the positive terminal the compound lever is con- 
nected, which passes current through the switches as they are 
wanted; from the switch terminals one wire is taken direct to each 
light or lights as required. To avoid walking into the room in 
darkness, as soon as the switch placed by the door is closed, onc 
light upon the fitting is brought into action. Thesystem is speci- 
ally applicable for mansions, churches, hospitals, hotels and other 
public institutions. 


Union Arc Lamps and Motors. 


The Union Execrric Co., LTD., of Park Street, Southwark, 
S. E., has recently been busily engaged in moving into new and 
much larger premises at the above address, and its new showroom. 
is, therefore, not yet in order. Nevertheless, preparations are 
being made for a large business in the coming lighting season, and 
a very large stock of Excello” arc lamps will be carried ready 
for immediate delivery, of both А.С. and p.c. types. New and 
improved transformers and resistances will also be available. The 
chief novelty forthcoming from this quarter at the; moment 
is the “Kohinoor” arc lamp, a type which is intermediate 
between the open and closed types. This lamp burns with 
а very small current,, four or five amperes, with the high 
efficiency of an open white-arc lamp, aud while the length of the 
lamp is only 20 in. over-all, the carbons burn from 30 to 40 hours, 
the exact duration depending on the kind of carbon, the strength 
of current, &c., that may be employed. The lamp will be suitable 
for lighting the interiors of shops, offices, &c., and for the exterior 
of low shop windows. | 

The company has also a patent “ Ideal " system for shop window 
lighting, in which the source of light and the mechanism by which 
it is regulated аге entirely concealed. The shop window is pro- 
vided with a luminous cciling, and the goods are intensely 
illuminated, 

We have received the company's new price list No. 1,004 of p.c. 
motors and dynamos, characterised by the title “ D. E. W.“ (Dura- 
bility, Efficiency and Workmanship); these range from 31 to 30 
B. H. P. and З io 25 kw., and the motors are made either “open 
protected" or enclosed, ventilated and protected.“ А new list 
of their open type pure carbon arc lamps for direct current 
(No. 1,302) has also just been issued. 


Promethens Heating Apparatus. 


The British PROMETHETS Co., Lro., of Birmingham, have now 
issued thcir promised catalogue of new designs of electric convec- 
tors and radiators. In the course of some 44 pages there arc a 
number of excellent designs of illuminated convectors for service 


Fig. 94. PBOMETIIEUS COPPER ANTIQUE FINISH CONVECTOR. 


in private residences and public buildings, also for ship use; illus- 
trations and details also appear of wall pattern and tramcar convec- 
tors, glow lamp radiators, combined convector and radiator, and 
so on. The Prometheus system generally is described, working 
instructions being given, and there are also numerical and code- 
word indexes, and particulars of prices. We show the No. 467 type 
which is one of the company’s hand-beaten copper antique 

convectors, with strap metal front and pierced top. It is fitted 
with ruby illumination and the heating is controlled by oné switch, 
Others among the 80 patterns listed are :—No, 470, which is а hand- 
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юше hand-beaten brass convector, relieved with repoussé work, 
wring a pierced design on the top of the heater. In this pattern 
the heating is controlled by two sunk switches, and the ruby illumi- 
pation by another switch. No. 468 is a different type of convector, 
the body being of very fine cast bronze. No. 473 is an ornamental 
four-lamp radiator in armour bright iron, complete with polished 
copper reflector and four lamps. The heating lamps used in 
Prometheus radiators and also the ruby lamps in their convectors 
are of Ediswan manufacture. The company are able to give 
pempt delivery of the majority of the patterns illustrated in 
the list. 


CONTRACTS OPEN and CLOSED. 


S OPEN. 


Beckenham.— October 29th. Induced draught appa- 
rstus for the U. D. C. electricity and destructor works. See Official 
Notices " October 5th. | 


Cleckheaton.— October 29th. Опе 82-Kw. motor- 
generator with switchboard and accessories for the Council. See 
“Official Notices" to-day. 


Erith.— October 29th. Water tank, water-purifying and 
softening plant, feed pump and pipework ; removal and re-erection 
of existing condensers, feed pumps, pipework, &c. See Official 
Notices " October 12th. 


6.W. Railway.—October 29th. Stores for one year. 
See Official Notices October 12th. | 


Hungary.—November 15th. The municipal authorities 
of Veazprem are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Italy.— October 23rd. The General Direction of the 
Arsenal at Spezia is inviting tenders until the 23rd inst. for the 
supply of a large quantity of electrical cable and wire. 


Llandaff and Dinas Powis.—October 23rd. The 
Council invites Separate tenders for telephones and electric bells 
required at their Infectious Diseases Hospital, now in course of 
erection at Caerau, near Cardiff. Specifications on application to 
Mr. J. H. James, M. S.A., Albert Chambers, High Street, Cardiff. 


london.— November 5th. Sundry fittings and stores 
forthe L. C. C. See Official Notices" to-day. 


Manchester.— October 31st. One 5,000-KW. turbo- 
allemator complete with condensing plant, for the Corporation. 
Sec ‘Official Notices October 5th. 


Northampton.—October 29th. 1,500 tons of steam 
coal for the Corporation. See Official Notices " to-day. 


Pontypridd.—October ?2nd. Cables for the U. D. C. 
See Official Notices October 12th. 


Portsmouth. November 5th. Electric pumping, &c., 
plant in connection with the works for the prevention of storm 
water flooding at Southsea. See Official Notices October 12th. 


Spain.— October 29th. The municipal authorities of 
Linares (province of Jaen) are inviting tenders until the 29th inst. 
for the concession for the electric lighting of the town during a 
period of 12 years. Purticulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento i Linares (Jaen). 


Spain,—The municipal authorities of Ayora (Valencia) 
have just invited tenders for the concession for the electric lighting 
of the town during a period of 20 years. 


Spain. — November 3rd. The Government invites 
tenders as follows:—For (1) an electric tramway in Barcelona, 
darting in the Calle Dalmesses, and passing through the following 
streets: Ganduxe, Cortes, Negrovernis, and ending in the Copernico 
zd Muntane Streets; and (2) for the concession to construct and 
work an electric tramway in Barcelona, from Escorial to Fuente 
Castellana Street, passing through the Piaza (Square) Josepets. 
Particulars may be obtained by registered letter from the Direccion 
General de Obras Publicas, Ministerio de Foments, Madrid. Local 
representation is required. 


Swinton and Pendlebury.—November 3rd. Sub- 
tation buildings, low tension switchboard, mains, and meters for 
the U.D.C. See “ Official Notices“ to-day. 


CLOSED. 
Epsom.—The U.D.C. on October. 10th accepted the 


following tenders :— 


Browett. Lindley & Co., Ltd.—Improved three-crank triple-expansion forced 
lubrication engine, and Electric Construction Co.'s dynamo, £1,730. 

Stirling Boiler Co.—Water-tube boiler and pipe-work, 4962. 

Wheeler Condenser & Engineering Co.—Buríace condenser, combined with 
air and circulating pumps, £419. 

Musgrave & Co., Ltd.—Induced draught fan, £80. 


Germany.— Messrs. E. Becker & Co., of Rheineckendorf, 
near Berlin, have secured а contract for 18 electric cranes for the 
Hamburg Harbour authorities. 


London.—BrnRwowNpsrEvy.— The B.C. has received the 
following tenders for cable :— i 


Johnson & Phillips (accepted for 1 and 2). —(1) 120 yards *125 triple-concentric 
cable, £47 11s. ; (2) 250 vards *5 triple-concentric cable, £290 7s. 4d. ; (3) 
49 vards '5 single rubber cable, £33 10. 11d. 

British Insulated & Helsby Cables. (1) £47 10s. ; (2) £309 16s. ; (3) £33 116. 

Bt. Helens Cable Co.— I £47 115. ; (2) £299 135. 2d. 

Siemens Bros. & Co. (accepted for 3)—U) £47 11в.; (2) £299 135. 3d. ; (9) 
£31 13s. 3d. 

W. T. Glover & Co.—(1) £47 115. + (2) £299 134, 9d. ; (3) £33 105, 11d. 

Callender's Cable Co.- (1) £48 15. 6d. ; (2) £304, 


SOUTHWARK.—The B.C. has accepted the tender of Spenser, 
Whatley, Ltd., for the supply of 5,000 tons of West Hallam and 
Griff coal, at 12s. 11d. and 11s. 11d. per ton respectively, delivered 
at the electricity works, Penrose Street. There were 29 tenders. 


L.C.C.— The Highways Committee of the L. C. C. has received 
the following tenders from selected firms for the supply of motors 
needed for the conversion of two generators, which are to be 
removed from the station at Loughborough Junction to that at 
the Elephant and Castle, into motor generators: — 


Dick, Kerr & Co. ee (accepted) £7,100 
British Westinzhouse Co. us vy 8,177 
Siemens Bros. Dynamo Works. 8.428 


The offer of the South London Electric Supply Corporation, 
amounting to £900, has been accepted for the purchase of the two. 
L.C.C. boilers installed on the company's premises at Loughborough 
Junction. 


Lowestoft.— The T.C. has accepted the tender of Messrs. 


Duckham & Co., Millwall, for the supply of one ton of compound 
for the mains, at £29. 


Margate.— The T.C. received the following tenders for 
installing E. L. plant at the Wingham Water Works :-— 


Kingston & Co., Ltd., Margate (Recommended for acceptance) . £335 


Nursey & Marr, Westminster vt ux T © DA . 319 
G. H. Chard & Co., Oxford Circus, London iX se và .. 335 
Sturton & Waters, Margate .. we za фә oe es .» 336 
Jackman & Marchant, Folkestone .. T $5 2x à oe 339 
Strange & Bons, Ltd., Tunbridge Wells .. 25 ai - e. 339 
Hill, Upton & Co., Oxford .. РР va 9 2 - ү .. ЗАЗ 
C. Pullan, Bradford. ss - ai ae T x .. 316 
Webster & Son, Folkestone .. > i su a "T .. 358 
R. Cort & Son, London ee T ee “> es - .. 362 
E. J. Philpott, Canterbury. E ic “+ T - .. 365 
W. Н. Arundel, Maidenhead... sa ae - 65 ws .. 866 
E. Newbald & Co., Sutton, Surrey .. 2 А we ёла . 281 
Middleton & Winstanley, Dover. ox -— - iss . 385 
L. T. Young & Co., Dover .. ix е «s id. vá .. 4000 
R. Woods & Co., Westininster pa -— ss Se ..... 3B 
Thames Iron Works Co, id s m we ex i^i . 410 


Bramley & Co., Ilford .. $5 - e» - os - .. 451 
A. H. Marshall & Co., Leytonstone “ite T "x we eO 100 


Rochester. he T. C. bas accepted the tender of Messrs. 
Wenham & Waters, Ltd., Croydon, for installing the electric light 
in the Technical Institute, at £142. 


Surbiton.—The U.D.C. has accepted the tender of 
Messrs. Macdonald Bros., of Surbiton, for the erection of a power 
station, at £1,294. 


sunderland.—'The T. C. on the 10th inst. accepted the 
Electricity and Lighting Committec’s recommendation concerning 
the acceptance of tenders as follows: -- 
Alfred Tnlly, for wiring Hylton Road electric lighting station (extension 
building). А 
Belliss & Morcom, Ltd., а new steam alternator for the Hylton Road electric 
lighting station. | Ка 
Н. A. Davie, Ltd., for tixing chequer plating and hand-railing at Hylton 
Road electric lighting station. 


Walsall.—The Т.С. has accepted the tender of Messrs. 
Bolckow, Vaughan & Co. for the supply of steel tram rails. 


Wolverhampton.—The T.C. has accepted the tender of 
Messrs. Glover & Co. for the supply of cables. 


Woolwich Arsenal.—The Underfeed Stoker Co., Ltd., 
have received from H.M. War Office an order for the equipment, 
with their type E " stoker, of four Babcock & Wilcox boilers for 
the new central power station at Woolwich Arsenal. 
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FORTHCOMING EVENTS. 


Te-day's Events (Friday, October 19th).—Northampton Institute Enginecring 
Society. Presidential address by Dr. R. Mullineux Walmsley. 
Messrs. S. M. Hills and W. Chappell on“ Reciprocating Engines г. 
Steam Turbines.” 

At7,30p.m. I. E. H.. (Glasgow Students). At’ Glasgow and West of 
Scotland Technical College. Prof. Magnus Maclean (chairman of 
the Students’ Section) will open the session with a paper on“ Blee- 
trical Wave Measurements.” 

At 8 p. m.— I. Mech. E. First general meeting of session. Resumed dis- 
cussion on Railway Motor-Car Trafic,” by Messrs. T. H. Riches 
and 8. B. Haslam. Mr. E. M. Hann on "Some Notes on the 
Mechanical Equipment of Collieries,” 


Saturday, October 20th.—4At 2.45 p.m. 
Shipbuilders (Graduates). 
and Iron Co.'s works. 

Thursday, October 25th.-—Opening meeting of the Leeds Section of the I.E.E. 

Friday, October 26th.—At 7.30 p.m. Х.К. Coast Institution of Engineers and 


Shipbuilders, At Westgate Road, Newcastle-on- Tyne. Presidential 
Address by Mr. W. Н. Dugdale. 


М.К. Coast Institution of Engineers and 
Visit to Messrs. Paliners’ Shipbuilding 


eee ences 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Тн following orders are issued :— 


Monday, October 22nd.—-'* A " Company. 
Tuesday, October 23rd.—'* B" Company. 
Thursday, October 25th..—'* C " Company. 
Friday, October 26th.—'' D ” Company. 


Mecting at 8 p.m. 

Meeting at 8 p.m. 
Meeting at 8 p.m, 

Meeting at 7.45 p.m. 


J. H. S. PHILLII'S, Captain N. E., 
For O. C. P.. E.. R. E. (V.). 


NOTES. 


Patents and Prejudice. — With reference to the letter 
from Mr. G. Byng appcaring in our ''Corresoondence " pages this 
week (p. 608), we ought to say that Sir Joseph Lawrence, having 
received an intimation from Mr. Byng that he had written this 
communication to us, has left with us Mr. Byny's original letter to 
him upon which he (Sir Joseph) founded the arguments used by 
him in the article which we ventured to criticise last weck. We 
have searchingly examined Mr. Byng’s letter to Sir Joseph, and we 
fail to find thercin the statements as now quoted by Mr. Byng in 
inverted commas. We however, do find the following :— 

“The amount first paid to forcign companies for apparatus 
which could have been made in this country with the greatest ease 
I compute at at least £10,000,000 sterling, but this is not the 
worst. . . . IfI compute all the money which has been spent 
by the National Telephone Co. and by our English and Colonial 
Governments,* from the beginning of the telephone industry in 
1880 up to the present time, I believe the amount would be at least 
£30,000,000 sterling.” 

Sir Joseph has signified his intention of pursuing this matter 
further himself in our next issue. 


Cooking by Electricity in the Army.—The 77/bune 
says that great interest is taken at the War Office over the adoption by 
ihe United States Army of an clectrical cooker. It has four com- 
partments, and weighs when empty 120 lb. It will hold 20 gallons 
of food, enough to supply a meal to a company of infantry or a 
troop of cavalry. The head of the Commissary Department of the 
United Statcs Army, General Sharp, says that the cooker was con- 
stantly employed this summer when the troops at the various 
encampments were sent out on a march or to bivouac for the night, 
in preparation for mancouvres the next day. On outpost duty the 
troops have found the cookers invaluable. 


Municipal Expenditure.— According to the Blue Book 
which has been issued this week relating to local taxation during 
the year 1903-4, loans were raised by municipal authorities for 
£2,879,697 for tramways and light railways, and by town councils 
£2,868,076 for electric lighting undertakings. These figures do not 
include whatever was expended in London. The total municipal 


indebtedness of the country, excluding London, is given as 
£219,909,343. 


Electric Supply Cricket League.— We are asked to 
announce that the annual general meeting of this League takes 
place at the offices of the St. Jamcs’ and Pall Mall Electric Lighting 
Co., 19, Carnaby Street, Golden Square, W., on Tuesday, October 
30th next, at 7 p.m. Any clubs interested arc requested to send 
a representative to ihe meeting. The hon. sec, Mr. A. W. 
Seabright, 19, Cadogan Gardens, S. W., will be pleased to furnish 


* Mr. Byng now snys world trade.“ 


them with any information that may be desired. The points 
scored by the affiliated clubs during last season were ав below. It 
will be seen that the St. Pancras Borough Council Electricity Cricket 
Club are the winners of the Challenge Сор: — 


St. Pancras Borough Council Electricity C.C. ... 10 points. 


Chelsea Electricity C. C ws 9 й 
St. James’ Electric C. C. m 888 e 4 s 
Charing Cross Electric C.C. T it e 1 


Westminster Electric C.C. did not compete. 


Zone Patents.—The following letter has come to hand 
on this subject too late for insertion in our Correspondence” 
columns: 

“The letter from Mr. Hickley, in your last issue, on the subject 
of the ‘Zone’ patent, comes as a surprise to me. Mr. Hickley 
has no doubt forgotten the facts as to my patent being the original 
patent for the ‘ Zone’ motor, but as his letter is a direct contradic- 
tion of my statement, I have no alternative but to take up his 
challenge, and show my authority and right as inventor and 
patentee of the Лопе electric motor. 

“ The ‘ Zone’ Dynamo and Motor Patents Co., Ltd., own a group 
of patents which embody the principles and construction of the 
‹ Zone’ system, as follows :— | : 


“1. Henry F. Joel.—No. 13,036, July 19th, 1900, also patented 
in Germany June 5th, 1901, No. 6J6252 VIII/21d; and U.S., 
America, August 13th, 1901, No. 680,597, as well as other countries. 

“2. J. St. Hill Mawdsley, No. 6,666, March 18th, 1902. 

“3. J. St. Hill Mawdsley, No. 9,604, April 28th, 1903. 

* 4. John H. Holmes, No. 20,606, September 25th, 1903. 

“5. J. St. Hill Mawdsley, No. 21,972, October 12th, 1903. 


“ My patent, as above, is the original and pionecr patent for the 
‘Zone’ winding; in the specification of No. 13,036 (1900), page 4, 
the words ‘neutral zone’ occur several times, and the name ot the 
company was suggested by these words. The principle of the 
‘Zone’ winding is deecribed on page 5 of this specification, lines 
9 to 10, ‘in my method the coil passes between successive pairs of 
poles, and lines 33 to 35, ‘the field coil is wound to follow, or to 
trend in the same direction as the armature winding'; and lines 
40 to 42, ‘my field coil winding rather assists to magnetise the 
armature with fhe same polarity as is induced by the 
field poles, and prevents disturbance and sparking.’ These 
extracts, in brief, clearly describe thc 'Zone' system and 
winding and must be read and accepted in a broad sense. 
At the time of that patent in 1900, the exact definition of 
reactance voltage in the armature coils undergoing commutation 
was not determined by Dr. Max Breslauer and other scientists, and 
the saving in magnetic leakage, avoidance of distortion, and the 
directly energising the armature were also new, and I therefore 
take full credit for the advantages of reduction of reactance voltage, 
and other features as above, now more fully investigated and 
proved to accompany the placing the field coil close to, and directly 
over, the neutral Zone of the armature. Your readers will remember 
the very full description of the Zone system which appeared in the 
Review, August 5th and 12th, 1904, and can judge for themselves 
whether the extracts I have quoted from my specification do cover 
the principle of the “ Zone" winding. 

„he question of priority of the patents isa question of date, and 
my patent is over 18 months before the patent of Messrs. Newton's 
chief electrician. The question of identity was thrashed out in the 
court before Sir Edward Carson, who was then Solicitor-General, 
and the patent No. 6,066 —1902, was only allowed on condition that 
a specific reference to my patent was inserted therein; this was 
done (see page 4, lines 28 to 30, of that patent). 

"It is interesting to note that on page 1, lines 20 to 24, of 
patent No. 6,666—the words ‘Further, I am of opinion, from 


theoretical considerations, that the construction described whereby 


a portion of the field coil is placed just over the armature coil 
undergoing commutation will conduce to sparkless collection at 
the brushes of the machine, but I have not yet verified this 
experimentally '—and the words ‘neutral zones’ are also used in 
this specification. 

„The patent No. 6,666 is a perfectly good patent as an addition, or 
supplementary, to my patent, and after the decision of the 
Solicitor-General, it was felt to be desirable in the interests of 
both patentees, to combine them, and the Zone Co. was formed 
for thie purpose, to the advantage and strengthening of both. 
Mr. Hickley has evidently forgotten that he was chiefly instrumental 
in effecting this combination. 

“ Тһе Zone Оо. also acquired the valuable patent of Mr. John Н. 
Holmes, for improvements in construction, as well as Mr. Mawdsley's 
subsequent patents. The whole group in combination fully covers 
the principles and construction of the ‘Zone’ motors, the advantages 
of which have been fully proved, and are becoming of more and more 
value. 


“Henry F. JokL. 
* London, W. C., October 16th, 1906.” 


American Views of British Employers.—After the 
wonderful things we have been told in the past about the con- 
ditions that prevail in connection with some of the show factories 
of the United States— where the dream of living in marble halls 
has been realised in the lavatories, nt least—it is rather amusing, 
and a little gratifying, to read an article by An American Expert 
on Welfare Work," which appeared a short time ago in the 
Business Man's Magazine, 7 Tbe author states that long before the 
Americans tried the welfare work of to-day, the English and Con- 
tinental villages and communities were solving many problems of 
relationships"; and, again, that European employers seem to 
recognise their responsibility for the workman's family more than 
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do Americans.” Mr. E. L. Shuey, who writes the article, attri- 
betes these facts to the circumstance that many great industries 
m Europe belong to one individual or family, and not to anony- 
mous companies, to adopt the French phrase; and in this he is no 
doubt tolerably correct. Mr. Shuey also remarks that attempts to 
improve the working man’s daily life have come very largely from 
the employers, not from requests or demands made by the men 
themselves, who appear to have exhibited a lack of initiative in 
the matter. As we have heard so much lately about employers 
who have just conceived the idea of founding a model village for 
their hands, or a workman’s institute for recreation or culture, Mr. 
Shuey does good service in pointing out that the notion is not new. 
One of the pioneers was Sir Titus Salt, who founded the village of 
Saltaire in 1853; but our author omits to mention the Frenchman 
Fourier and his Phalanstery.“ Although he admits that the 
element of '* paternalism” is reduced as much as possible in these 
villages, Mr. Shuey questions whether American workmen would 
besatisfied with many features of the scheme; but he regards as 
most admirable the encouragement that is'sometimes extended to 
the men to purchase their own houses. It must be confessed that 
an illustration appended to the article, showing a dining-room for 
girls, in an English workman's institute, has a distinctly repellant 


aspect, suggesting a kind of barrack life devoid of all privacy, and 


destructive of individuality. 

Mr. Shuey states that the employment of married women and 
mothers is not encouraged in the States; but since the system 
obfains with us, he commends the plan adopted in certain factories 
of letting the wives and housekeepers go home before the rest of 
the hands without loss of pay, so that the meal may be ready for 
the household. He adds that “loyalty to his country, defence of 
its honour and obedience to its laws are prominent even in great 
hetories particularly in Great Britain." We cannot help regret- 
ting that Mr. Shuey has refrained from telling us where this 
beautiful state of affairs is to be seen. The sports subsidised or 
encouraged by employers come in fora few words of favourable 
recognition, as do the companies of volunteers recruited from single 
factories, where the men are paid their ordinary wages when in 
camp, and when drilling for an hour each week. Finally, Mr. 
Shuey refers to technical education and evening classes, singling 
ont for mention one firm which pays the fees of all boys and girls 
who attend 60 per cent. of the classes each term, and gives prizes 
fer excellence in addition. 


Appointments Vaeant.—Switchboard attendant for 
Paisley (£1); mains assistant for York electricity department 
355); storekeeper and assistant clerk for the Wimbledon elec- 
tricity department (328. 6d.); the Islington Lighting Committee 
propose to advertise for a chief assistant engineer with practical and 
commercial experience of an electrical undertaking at a com- 
mencing salary of £250 per annum, rising by annual increments of 
£25, to з maximum of £330. : 


The Pecuniary Value of Technical Education in the 
States.—In the course of an address delivered a short time ago by 
Mr. James M. Dodge, formerly President of the American Society 
of Mechanical Engincers, the speaker stated that the average 
amual salary of the technically trained man in the United States 
wa over $2,150, while that of the non-technical but trade-trained man 
кє ошу 8790. This shows a gain in average annual income due to 
technical training of over $1,360, which, capitalised at 4 per cent., 
is $4,000. The matter was referred to by Mr. Charles (1. Wash- 
bam, President of the Corporation of the Worcester Polytechnic 
Institute, in the course of his commencement address delivered last 
summer. Mr. Washburn remarked that Mr. Dodge’s calculations 
were borne out by the experiences of the graduates from the 
Worcester Institute ; and he added that inasmuch as there were over 
a thousand living graduates from this one educational establish - 
ment in the States, the work done there, at its lowest computation 
and measured in terms of money only, had already a capitalised 
value of over $34,000,000, without any allowance for the pecuniary 
value of the enterprises directed or initiated by the graduates in 
question. Other examples of the service rendered to the com- 
munity by an institution affording technical education were quoted 
by Mr. Washburn. For instance, in the city of Worcester (U.S.) 
there ate now engaged in active life 173 graduates of the 
Polytechnic Institute, whose conjoint labours are equal to a 
capitalisation, on the above estimate, of $8,750,000.. But the total 
value ofthe real and personal property ofthe Institute is only 
$1,300,000, $1,000,000 of which was contributed by the citizens. 
The present cost of training students at Worcester amounts to about 
300 annually ; but the Institute undertakes to teach 40 students 


free on consideration of receiving an annual payment from the 


State equal to $250 per head, and also educates over a hundred 
Worcester boys at the regular tuition fee of $160 per head. The 
Worcester Polytechnic Institute was founded in the year 1865, and 
& first gave technical instruction of the ordinary kind and training 
m workshop operations, the shop being run on commercial lines, 
and the articles made therein sold on the open market, which, 
Mr. Washburn obeerved, was a unique arrangement. 


Opening of the Muspratt Laboratory at Liverpool. 
~The new Muspratt Laboratory of Physical and Electro-Chemistry, 
1 University College, Liverpool, which was recently described in 
the ELECTRICAL REvIEW, was formally opened by Sir William 

y, K. C. B., F. R. S., on Saturday afternoon last. The opening 
emony took place in the Arta Theatre of the University, before 
s large and distinguished assemblage. In the absence of the Earl of 
Derby (Chancellor of the University), Dr. Dale (Vice-Chancellor) 
KMided. The Vice-Ohancellor welcomed the visitors, and spoke 


of the influence of occasions of the kind as strengthening the spirit 
of brotherhood and unity. Mr. E. K. Muspratt spoke of the pro- 
gress of chemistry, and of the important part which physical 
chemistry was destined to play in the future. He closed his 
address by asking the Vice-Chancellor to accept the gift of the, new 
laboratory as an addition to the University. 

The Vice-Chancellor accepted the gift,and alluded in warm 
terms to the generosity of the donor. А gold key of the building 
was presented to Sir William Ramsay, as a memento of the 
occasion. 

Sir William Ramsay spoke first of specialisation; then of the 


need of cultivating the higher and the thinking faculties; and then 


on the great theme, chemistry. He alluded to the blessings which, 
through chemistry, had come to mankind, and he doubted not that 
blessings would fall upon the laboratory, its teachers and its 
students in time to come. 

Sir John Brunner proposed a vote of thanks to Sir Wm. Ramsay. 
Prof. F. G. Donnan seconded, and the vote was passed with great 
heartiness. 

Inthe evening Mr. Muspratt, and many of the visitors who had 
attended the opening of the laboratory in the afternoon, were 
entertained to dinner by the Liverpool Section of the Society of 
Chemical Industry, at the University Club, Renshaw Street. Dr. 
J. T. Conroy, chairman of the Section, preaided. 


Fire.—On 9th inst. damage by fire to the extent of about 
£50,000 was done at the Merchant Venturers’ Technical College, 
Bristol. The City Council is placing various public buildings at 
the disposal of the authorities for the accommodation of the 
students. 


Institution and Lecture Notes.—(Grascow Tuc 
NICAL COLLEGE SCIENTIFIC SocieTry.—The opening meeting of the 
fifteenth session is to be held to-morrow at the Grosvenor Restau- 
rant, Gordon Street, Glasgow, when Mr. W. W. Lackie will deliver 
his presidential address. Тһе retiring president (Mr. К. D. Munro) 
will preside. The following is the list of arrangements for the 
session :— 


October 20th.—Presidential Address by W. W. Lackie, M. I. E. E. 

October 27th.—" Some Rival Steam Engine Thoories, by A. L. Mellanby, 
D. Se., M. I. Mech. E. 

Neveu 10th.—*'* Producer Gas Plant," by F. J. Rowan, A. M. I. C. E., 

.I. T.. 8. 

November 24th. —“ 1876 to 1906 -A Review of Destructor Practice,” by 
W. Francis Goodrich, A. I. Mech. E., F. I. S. E. 

December 8th. —“ Newspaper Printing Plant," by David Carlaw, junr, 

December 15th. -Fifteenth Anniversary Dinner. 

January 19th, 1907.— The Development of the Alternating-Current Motor,“ 
by W. Benison Hird, M.A.. M. I. E. E. 

February 2nd. —“ Mechanical Refrigeration," by John Graham. 

February 16th.—" The State and the Inventor," by B. H. Thwaite, C. E. 

March 2nd. —“ Balancing of Marine Engines," by F. V. Robinson, Wh. Sc., 
A. M. I. Mecli. H. 

March 16th. —“ The Spectrum: Visible and Invisible," by Angus M Lean, 
B. Sc. (London). 

March 30th. — Annual General Meeting. 


A series of scientific lectures has been arranged to be given 
to the Glasgow Corporation workshops staff at Coplawhill 
during the winter. Amongst the lecturers are Mr. T. C. Fulton, 
Prof. Alex. Humboldt Sexton, Prof. Magnus Maclean and Mr. 
P. D. Ionides. The opening lecture was given on Friday night 
last by the general manager of the tramways, Mr. James Dal- 
rymple, his subject being '''l'ramways in Glasgow and Elsewhere." 

THE JUNIOR INSTITUTION OF ENGINEERS.— On Saturday after- 
noon last, a visit was paid by this Institution to the Engineering 
and Machinery Exhibition at Olympia. On the arrival of the 
visitors, nearly 150 in number, divisions were formed, and Dr. H. S. 
Hele-Shaw, F. R. S., Mr. J. Н, К. Whimfield, A.M.Inst.C.E., and 
zs S. Hindle, A.M.I.Mech.E., and other gentlemen acted as 
guides. 

Mr. C. H. Yeaman, borough electrical engineer at Hanley, 
recently commenced a series of lectures on “ Electrical Engineer- 
ing" under the auspices of the Hanley Education Committee. 
The first lecture, delivered on October lst, was entitled The Pro- 
duction and Generation of Electricity”; and the subject of the 
second was The Transmission and Distribution of Electricity.” 


Labour Troubles.—According to the Times of October 
12th, a threatening state of affairs exists in Sheffield in connection 
with an application made by the moulders for an advance of wages 
from 40s. to 42s. per week. "The men number fully 1,200, and asa 
great portion of the engincering trade of the city is dependent on 
their work, a strike would have a very serious result. At presenta 
deadlock appears to have been reached, and both sides seem deter- 
mined not to give way. The men's contention is that the state of 
trade warrants them in applying for the advance, but the masters 
are by no means ready to admit this, and they also maintain that 
if they do grant any concession the men should agree in return to 
different conditions of working. One firm in the city—Hadfield’s 
Steel Foundry Co., Ltd.—has taken independent action in the 
matter,and granted the advance asked for, but this is the only 
instance in which a settlement has been arrived at. 

The Standard says that & conference held on 11th inst. between 
engineering employers on the north-cast coast and the allied 
engineering trades resulted in a refusal, for the second time, of the 
men's demand for an advance of 5 per cent. in piece rates and 28. 
per week in time rates. 


Gas.—Two ladies were found dead in a house at Acton 
on 12th inst., having been suffocated by gas. Gas had been leaking 
heavily from the gasolier, which had been insufficiently filled with 
water. : 
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The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and 
also electric tramway and railway officials, to keep readers of 
ErizorBiCAL Ravimw posted as to their movements. 


Central Station Engineers.—At a meeting of the 
Sunderland T.C. on 10th inst., Mr. G. S. Lawson moved that the 
resolution passed at the previous meeting, confirming the appointment 
of Mr. A. A. Day, of Bolton, as electrical engineer of the borough, 
be rescinded. He pointed out that it was decided, when they 
advertised, that one of the conditions of the appointment should be 
that the candidates should not exceed the age of 40. That was 
plainly stated in the advertisements of the vacancy, and in his 
application Mr. Day said he was 40, and claimed to have fulfilled the 
conditions mentioned in the advertisements. When Mr. Day was 
before the Committee, it was pointed out by a member that as Mr. 
Day's age was given ав 40, he did not meet the age requirements, 
but the chairman ruled that out of order. 1f Mr. Day had said that 
his age was 41, he (Mr. Lawson) said it would have received 
summary treatment at the bands of the Committee. When the five 
gentlemen left for final selection were before the Committee, there 
were doubts expressed as to Mr. Day's age, which, judging bv 
appearance, was over 40. Mr. Lawson said he thought so, and took 
upon himself to ascertain Mr. Day’s age. Mr. Day was finally 
selected for recommendation two days before the appointment 
came before the Council for confirmation, so that he 
(the speaker) had not time to get the facts to lay 
before that meeting. He had, in the meantime, taken steps 
to ascertain Mr. Day’s age, and had secured a copy of his 
birth certificate, which showed that he was born on May 10th, 
1864. Therefore, when he sent in his application to the Council 
his age was 42 years and three months, and not 40 years. When 
he learned this Mr. Lawson saw the chairman of the Electricity 
Committee, and showed him the certificate, and at the next meet- 
ing of the Committee, Alderman Bruce, the chairman, brought the 
matter forward. The town clerk having in the meantime written 
to Mr. Day pointing out this fact, Mr. Day’s reply was submitted 
to the meeting, and was to the effect that he (Mr. Day) was sur- 
prised to find that he was more than 40 years of age, and that 
when he applied for the appointment he held at Bolton, where 
there was no age limit, he gave a corresponding age to the one 
given in his application to the Sunderland Corporation. Mr. Day 
said he was sorry, and said he appeared to have been labouring 
undera mistake. The crux of the question was: Did Mr. Day know, 
or have reasonable grounds to believe, he was 42 years and three 
months old when he stated in his application that he was 40 years 
of age? He (Mr. Lawson) submitted that he had ample evidence, 
and he must have known that his age was 42. Mr. Lawson 
explained how he had obtained other dates of occasions when 
Mr. Day had given his age, and these, the speaker urged, bore 
out his contention. Mr. Ritson seconded the motion. Alder- 
man Bruce said that he was exceedingly sorry for what had 
happened. He was not going to defend the man if he thought Mr. 
Day had acted wilfully in stating the age he did, but he asked 
them not to rescind the resolution, the result of which would be 
to convict Mr. Day of having wilfully and deliberately falsified a 
statement of his age. Mr. Day bad splendid testimonia)s. The 
speaker asked the Council to give Mr. Day the benefit of the doubt 
and say he was labouring under a mistake, rather than damn his 
professional career. After further discussion the motion was carried 
by 46 votes against 1. Several councillors remained neutral. It 
is stated in a Manchester paper that Mr. Day had not resigned his 
position as electrical engineer at Bolton, his resignation only 
applying to his position as traffic manager of the tramways, the 
daties of which he undertook without extra salary on the resignation 
of Mr. Howard. On Tuesday the Corporation Electricity Com- 
mittee decided by 11 votes to 5 to recommend the appointment of 
Mr. BrAckMAN, of Bradford, for the position. 

Mr. УҮплллм SHORTER, of Windsor Electricity Works has been 
appointed as junior clectrician-in-charge at the Hornsey Electricity 
Works. 

The Burslem T.C. has increased the salary of Mr. H. W. 
Epwagps, shift engineer, from £104 to £130 per annum. 

The Huddersfield T.C. has been recommended to increase the 
salary of Mr. A. B. Mountarn, electrical engineer, from £450 to 
£600 per annum by three annual instalments of £50, from August 
14th last. 

Mr. J. В. S. B\RKSHIRE has resigned the position of senior 
engineer-in-charge, which he holds at present with the Durham 
Collieries Electrical Power Co., owing to ill-health. 


Tramway Officials.— For the post of tramway traffic 
superintendent, the Ilford U.D.C. has received 98 applications. 
The salary is £200 a year. 


General.—Last Friday Mr. C. Henson was presented 
by his friends at the B.T.-H. Co., Rugby, with a marble timepiece, 
suitably inscribed, on the occasion of his leaving Rugby to take up 
& position with the Sneyd Collieries, Ltd. 

Mr. Jog& Youna, formerly manager of the Glasgow Corporation 
Tramways, and latterly manager to the late Mr. Yerkes in his 
London electric railway enterprises, has joined the board of 
directors of the Paisley District Tramways Co. 

Mr. Сесп. B. SMITH, consulting electrical engineer, of Toronto, 
and chairman of the Ontario Hydro-Electric Commission, has been 
appointed engineer-in-charge of Winnipeg’s municipal power 
scheme. His salary has been fixed at $5,000 a year, and Mr. Smith 


will be expected to devote half his time to his Winnipeg duties, 
and will have a board of consulting engineers to assist him. 


Obituary.—By the death of Sir RICHARD TaNGYE, 
which occurred on the 14th inst., at the age of 73 years, British 
engineering industry has lost one of its foremost representatives— 
a man, who by the exercise of ingenuity, enterprise, and close 
application to industry, and hy getting abroad into intimate touch 
with some of our Colonial markets, built up, with the aid of his 
brothers, the world-renowned firm and business which bears his 
name at Birmingham. 

The death occurred on October 12th, at his residence at 10, 
Bedford Square, of Mr. SrEFANO Gatti, a director of the Charing 
Cross and City Electric Co., Ltd., and managing director of the 
Charing Cross, West End and City Electricity Supply Co., Ltd. 
He was in his 62nd year. 


NEW COMPANIES REGISTERED. 


General Electric Sign and Engineering Co., Lid. (90,297.)— 
This company was registered on September 29th, with a capital of £2,000 in 
£1 shares, to carry on jn England or elsewhere the business of general 
engineers and contractors, manufacturers of signs and electrical apparatus, 
machinery, tools, smallwares in metal, wood or other materials, mechanical and 
other appliances and apparatus, «c. The first subscribers (each with one 
share) are: — (. Morris, Sacchino, Maze Road, Kew, chartered accountant; R. 
Herbing, 4, Dean Road, Hounslow, clerk; E. Hayes, 4, Grosvenor Gardens, 
Muswell Hill, N., chartered accountant; H. Phillips, 44, Lawrie Park Road, 
Sydenham, 8.E.. clerk; G. W. Puttnam, 56, Mildmay Street, Islington, N., 
engineer; J. Mitchelly, 22, Twickenham Road, Leyton, clerk; and H. Pite, 
111, Clarence Road, Lower Clapton, N.E., clerk. No initial public issue. The 
number of directors is not to be more than five; the subscribers are to appoint 
the first; no qualification necessary ; remuneration as fixed by the company. 


CITY NOTES. 


Monte Video Telephone Co., Ltd. 


THE annual ordinary general meeting of the above company was 
held on Monday, at Winchester House, E.C., Mr. Frank W. Jones 
(chairman and managing director) presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
at the last annual meeting he told them of the steady increase of 
their net profits since the rearrangement of the capital of the com- 
pany in 1898—an increase from £6,826 to £15,475. For the past 
year they were able to show a still higher figure, viz., £17,994, an 
increase in net profits in eight years of over 150 per cent., which he 
fairly thought might be considered very satisfactory. The capital 
expenditure for the year, which was considerably more tban for 
ihe previous one, had again been met out of revenue, and the com- 
pany remained not only practically free from debt, but with a very 
substantial amount of liquid assets in hand. It had been hoped 
tbat before this they would have been able to announce an arrange- 
ment with the National Government and with the municipality 
that would have assured an early placing of an underground plant 
in Monte Video, which for a number of years they had been trying 
to effect, and while they were hopeful that such an arrangement 
would not be long delayed, its utility, in fact, its necessity, had not 
thusfar become 80 apparent to the authorities as had been the case 
in the neighbouring Republic of Argentina. The advisability of 
any underground plant from every point of view must be recog- 
nised before very long, and they constantly had in mind the con- 
siderable expenditure it would then be necessary to incur. He 
indicated a year ago that an increased dividend might reasonably 
be expected, and that prophecy had been fully verified. They 
were able, after paying the dividend on the preferred shares, to 
recommend a final dividend on the ordinary shares of 3 per cent., 
making 5 per cent. for the year. They placed the same to reserve 
fund as last. year—£5,000, £4,000 to the reserve for the renewal of 
plant, which was £1,000 more than last year, and carried forward 
£2,383, a slightly increased amount. They could now hold that 
their shares were on a fairly remunerative basis, and they might 
confidently look forward to their becoming of greater value. 
Monte Video was growing and improving constantly, and with its 
growth and improvement both the number of subscribers and their 
revenue must increase. 

Mr. LE MaRcHANT seconded the motion, and the report was 
adopted. 


Edison & Swan United Electric Light Co., Ltd. 


THE twenty-third ordinary general meeting of the shareholders of 
this company was held on Thursday of last week at Winchester 
House, Mr. Henry Wolfenden in the chair. 

In proposing the adoption of the report, the CHAIRMAN said they 
might congratulate themselves on the continued improvement 
shown in the affairs of the company. The improvement, though 
slow, was steady, and, therefore, he thought more likely to be 
permanent. Moreover, they must remember that it had been 
attained in the face of active competition, which fact, he thought, 
spoke well for the solidity and vitality of the business. Some 
shareholders might, perhaps, consider that considering the circum- 
stances they might have recommended the payment of a much 
larger dividend. On the face of the accounts a larger dividend 
could have been paid, and he need hardly say that the directors 
had given very careful attention to the mutter, and they had 
unanimously come to the conclusion that for this year, at all eventa, 
the better policy was to recommend the dividend they now pro- 
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d. It was progressive, it was conservative, and it promised 
expectations of an extension in the future. The further question 
of the payment of an interim dividend during the current financial 
year would be carefully considered at the proper time. Their 
volume of trade continued to show very satisfactory progress, and 
their thanks were due to their friends who had loyally supported 
them and whose interest they continuously studied both in price 
and quality. The net revenue account showed a halance of 
£53,709, an increase over the preceding year of £5,811. On the 
other side, debenture interest showed a decrease of £2,030, which 
was due to the redemption of stock. They had appropriated 
£11,000 for depreciation account for freehold and leasehold 
property, plant and tools, which was £1,000 less than the previous 
year, bnt still it was an ample figure, in their opinion. Stocks were 
written down by £1,507, in addition to & reserve fund of £1,069, 
which was the profit on the cancellation of debenture stock, and 
they thought they had valued their stock on conservative lines. 
They had hitherto provided by way of provision for further stock 
depreciation, £1,000 a year. That had been discontinued, as the 
board no longer considered it necessary. They had this year com- 
menced the formation of a general reserve fund by the allocation 
thereto of a sum of £5,000, and he trusted that course 
would commend itself to the shareholders as a right and proper 
sep. The net balance available for distribution was £13,150, and 
if they added the balance brought forward from the previous year 
of £6,334, they had a total of £24,935, out. of which they proposed 
to pay 2s. 6d. per share ou the part-paid shares, and 4s. ?d. on the 
fally paid shares, being at the rate of 44 per cent. Those payments 
would absorb £15,978 and leave £9,006 to be carried forward. "The 
Altriacham Co. was making steady progress. During the year they 
had reduced their debt to the Edison & Swan Co. on current 
account, and since the close of their financial year they had paid a 
dividend on their shares. It was true the amount was small only 
2 per cent.—but they had every reason to hope that the dividend 
daring the coming year would amount to 4 or 5 per cent. after 
making adequate provision for reserve and depreciation. He 
regarded that concern as a steadily progressive one. In conclusion, 
the chairman said he thought he could repeat what he said last 
year, viz., that the company was attaining a stronger position every 
year. ° 

Mr. E. B. ELLICE-CLARK seconded the motion, and the report was 
adopted. : | 


Cuba Submarine Telegraph Co., Ltd. 


Mr. C. W. PaBISH (chairman) presided at 58, Old Broad Street, 
on. Wednesday, over the 70th ordinary general meeting o! this 
company. 

In moving the adoption of the report, the CHAIRMAN said he was 
glad to say the res they were able to lay before them were 
better than those that they had had for some time. They would 
remember that of late when he had addressed them he had pointed 
out signs of development in various directions in the island of 
Cuba—an increase in the cultivation of tobacco, the extension of 
railways, and that kind of general movement in business which was 
bound to lead to further extension in all branches of commerce, 
amongst which telegraphic communication must largely figure. 
Hence they found their last half-year's receipts up to June 30tk 
were £17,638, as compared with £14,811 in the previous year. He 
should add that their cables were not all working last year, which was 
against them, but, generally speaking, they could report a successful 
balf- year's working. The cables had worked well, and communi- 
cation had been efficiently and rapidly maintained. Reference 
was made in the report to the political rising which had recently 
taken place in the island. It wasdifficult for them there to exactly 
gauge the situation or the cause which prompted the outbreak, but 
they could agree to a sense of thankfulness that there had been 
little real fighting with its dire consequences. He feared, how- 
ever, that much damage had been done to property in some parts of 
the island. As regarded their own property, he was glad to say 
that no serious damage had been suffered. Coming to the actual 
working of the company on the revenue account the receipts were 
£17,638 from traffic, and £1,459 from interest on investments, a 
total of £19,097, as against a total of £16,272 in 1905. Their expenses 
were £6,404, or £70 more than in 1905. This left them a balance of 
£12,693, to which they could add £5,604 brought forward from the 
previous half-year, making a total of £18,297. This enabled them 
to meet their obligations on the preference shares amounting to 
£3,000, to place £5,000 to reserve, and to recommend a dividend at 
the rate of 5 percent. per annum on the ordinary shares. He 
hardly need remind them of the great benefit it was t» have the 
reserve fund again increasing, because as they were aware, it had 
been heavily depleted by the cost of the new Cienfuegos-Santiago 
cable and other outlays since December 31st, 1903, when the 
reserve stood at the. noble sum of £155,000. The items in the 
balance-sheet were very similar to those of last year, and the only 
point he need refer to was that they had omitted the item of the 
claim against the United States with the corresponding suspension 
account for the damage done to their cables during the Spanish- 
American War. The claim was, of course, maintained in the com- 
pany's books, and they were still prosecuting it with the help of 
the Foreign Office, but he regretted that he had no special 
information to give them on that occasion. The French Cable Co. 
were apparently in very much the same position as they them- 
selves were. As regarded the subsidy due to them on the coast 
cables, their claim had not yet been decided by the Supreme Court 
of the Island of Cuba, but he hoped they would receive a favour- 
able decision. Their services during the late rising were of con- 


siderable value in helping to maintain communications. The land 
lines were all destroyed, and at the request of the authorities 
they kept their offices open day and night. Their staff did their 
very best for the Government, and they trusted that the assistance 
they were able to give would earn them some small amount of 
gratitude from the authorities. 

Mr. G. KEITH seconded the motion. 

A SHAREHOLDER pointed out that had it not been for the amount 
placed to reserve fund they could have paid 10 per cent. He 
asked if the board intended to go on placing to the reserve fund 
when the fund had reached £100,000. 

The CHAIRMAN said they must maintain the reserve fund as they 
made no provision for depreciation of cables except by adding to 
the reserve fund.. It might be that the board would stop 
adding to the fund when it had reached £100,000, but he would 
not like to say anything to bind the board when the time 
arrived. Whatever decision they arrived at must be governed by 
the state of their cable at that date. "Their policy was to keep the 
business sound, and they must maintain a reserve to meet any 
eventualities which might occur. 

The motion was then carried, 


Western Union Telegraph Co.—The Journal of the 
Telegraph publishes the quarterly statement. of the company up to 
September 30th last. The surplus at June 30th last was 
$16,848,728 (3,309,745); the revenue received and estimated to 
come in up to September 30th is $2,000,000 (£400,000), bringing 
available funds up to 818, 848,728 (£3,769,745). After making 
appropriations for interest on bonds and dividends, a sum of 
$17,299,018 (£3,459,603) remains to be carried forward. 


De Mello Brazilian Rubber Co., Ltd.—This company 
held its statutory meeting at Salisbury House, E.C., on 9th inst., 
Mr. Charles Steel presiding. 


Metallic Seamless Tube Co., Ltd.—The directors 
propose to pay a dividend of 5 per cent. on the ordinary shares, 
carrying forward £2,603. 


Selangor Rubber Co.— The directors have resolved to 
declare an interim dividend for the six months ended June 30th 
last at the rate of 30 per cent. per annum. They state that 
there is every indication that the final distribution for the year 
will be in excess of the interim dividend now declared, 


Ceylon (Para) Rubber Co., Ltd.— This company’s 
meeting was held on Tuesday, Mr. W. Forsythe presiding. It was 
stated that by the end of the year 1,321 acres would be planted 
with rubber. It was not thought that they would require further 
capital, but if they did they would have no difficulty in getting it. 
In the opinion of experts their rubber might be improved by the 
smoking process. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the followiug securities to be 
quoted in the Official List :— 

Manx Electric Railway Co., Ltd.-—22,900 54 per cent. cumulative preference 
shares of £5 each, fully paid. Nos. 301 to 21,635 and 23,436 to 25,000; and 
£200,000 44 per cent. first mortgage debenture stock. 

The Committee have appointed a special settling day as 
under: 

Thursday, October Bth.— Lisbon Electric Tramways, Ltd. Further issue of 
94,188 ordinary shares of £1 each, fully paid, Nos. 500,001 to 594, 188. 

And ordered the undermentioned securities to be quoted in the 
Official List :— 

Calcutta Tramways Co., Ltd.—29,290 5 per cent. cumulative preference shares 
of £5 each, fully paid, Nos. 1 to 20, 880. 


Lisbon Electric Tramways, Ltd.—Further issue of 94,188 ordinary shares of 
£1 each, fully paid, Nos. 500,001 to 591,188. 


Kalgoorlie Electric Power and Lighting Co., Ltd. 
—A meeting of this company has been convened for 22nd inst. to 
consider a scheme for reorganisation. The board recommends that 
the business and assets of the present company be taken over by a 
new company, the nominal capital of which shall be 175,000 6 per 
cent. preference shares of £1 each, £175,000; 100,000 ordinary 
shares of 10s. each, £50,000 = £225,000. 


Electrolytic Alkali Co., Ltd. Middlewich.—The 


report for year ending August 3186 has been issued, and shows а 
net profit, after allowing for depreciation, debenture interest, 
renewals, &c., of £12,095. It is proposed to pay 14 years divi- 
dend out of three years which have accrued on the preference 
shares, This will absorb £10,496, and will admit of £2,127 being 
carried forward. The improved position of the сошраоу has 
resulted from an increased output and economy of production, 
prices being practically the same. 


Oriental Telephone and Electric Co., Ltd.—The 
directors have declared the following interim dividends:—3 per 
cent. on the 6 per cent. cumulative preference shares for the current 
year, less income-tax, and 3 per cent. on the ordinary shares, free 
of income-tax, payable to those shareholders whose names are on 
the share registers of the company at this date. 


Prospectus.—(ify and South London Railway C. 
The company is offering £150,000 of 5 per cent. 1903 preference 


stuck at 105, the money being required in connection with the 
Euston extension, which is now proceeding. 


Globe Telegraph and Trust Co., Ltd.—A_ quarterly 
dividend of 2s, on the ordinary shares has just been declared. 
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MARKET QUOTATIONS. 


Wednesday. October 17th. 


CHEMICALS, ав. 


& Acid, Hy rochlorie T .. рет сті, bJ- ee 
а 99 Nitric oe ee ee ee per cwt, 22J- eo 
а 97 Oxalio ee oe ee ee per owt. 89/- ee 
а „ Sulphuric... ЯГ" per cwt. 5/6 id 
а Ammoniac, Bal ee oe ee per cwt. 49/. ее 
а Ammonia, Muriate (crystal) .. рег ton £38 10 ee 
a * U ee ee ee per ton £30 ee 
а Bleaching powder oe ee ee per ton £5 10 е 
а Bisulphide of Carbon .. . рег ton 418 oe 
а Bora... per ton £15 e: 
a Benzole (90 96) oo >». o. per gal. 1044. 2 inc. 
a „ (509) Wi es 5. per gal. 1/- . inc. 
a Соррег Sulphate .. ae .. рег ton £30 10 £4 10 ine. 
a „ Nitrate as . per ton 298 oe 
a „ White Bugar.. as .. рег ton £381 ee 
a „ Peroxide... ae .. per ton £27 10 oe 
a Methylated Bpirit ae oe ee per gal. 2/6 ee 
а Naphtha, Solvent (90 % at 160°C) per gal. 6/6 oe 
а Potassium Bichromate, in casks per Ib. y^ ЧА 
а Potash, Caustic (75/80 9%) per ton ЖА 
a Potassium Cyanide vis .. per lb. 844. 
а Bhellac ee oe ee ee per смі. 220J- ee 
a Sulphate of Magnesia .. рег юп £4 10 oe 
a Sulphur, Sublimed Flowers .. per ton £6 10 ee 
a 15 Recovered s .. perton #5 10 ee 
a i Lump  .. „ рег ton 25 2» 
a Boda, 8 (white 70% e. per ton щш оң T 
a U 5 8 eo ao ee per n - ee 
a silium аа, casks ee per lb. 22d. 
а 99 Cyanide ee oe ee per lb, 7 0 oe 
METALS. &o. 
b Aluminium Ingots, in ton lots .. per ton £200 ` re 
b T Wire,in tonlots .. perton £220 oe 
b " Sheet, in ton lots .. рет ton £210 oe 
b Babbitt's metal ingots... .. рег ton £48 to £140 x 
e Brass (rolled metal 2" to 19") basis per lb. 101d. d. inc. 
€ 97 Tube (brazed) se ee per Ib. 1/0 d. inc. 
e „ „ (solid drawn). . per lb. 114d. H. inc. 
€ ons ire, basis .. ss .. рет lb. 10%, а. ine. 
е Copper Tubes (brazed) . ee рог lb. 1/13 1d. inc. 
е ii » (solid drawn) . per lb. 1/2 14. inc. 
g Copper Bars (best selecte per ton £113 £6 inc. 
g Copper Sheet oe ae per ton £113 £5 inc. 
9 e? oe ee ee ee per ton #113 £5 inc. 
e „ (Electrolytic) Bars per ton #103 £5 inc. 
9 u 56 Shee per ton £115 #5 inc. 
6 n T ee рет ton £106 £4 inc. 
ё T [T] H.C. Wire per lb. 1/04 ва. ine. 
f Ebonite Rod sà ae .. per lb. 8/8 - 
3 Sheet ee ° рет Ib. 8/- eo 
п German Silver Wire .. ee рег lb. 17 Id. dec. 
А Gutta-percha, fine ee per lb. 8/- to 77. ee 
№ India-rubber, Para fine .. . per lb 5/1 Е 
4 [] eets ee ee per ton £18 ee 
4 ,, Pig (Cleveland warrants) per ton 51/- 2/53 inc. 
: » Forgings, according to size Ver tn соо 25 
LE] Scrap, eavy ee ee per n PN 
4 „ Wire, galvanised No. 8 .. per ton £9 15 as 
g Lead, English Ingot T per ton | en 1 } 17/6 inc. 
9 90 #9 Sheet eo ec per ton | ree | 17/6 inc. 
m Manganin Wire No. 28 oe ee per lb. Pn ee 
g Mercury oo oe . Der bot. as 
d Mica (in original cases) small . per lb. 6a. to 1/- ve 
а 7 " Т medum ры m dw h^ ee 
» » 9 oe 0 oe 
p Phosphor Bronze, plain castings per lb. 1/98 to 1/6 | 944..34. inc. 
Р „ rolled bars & rods per Ib. 1/44 to 1/5} d.-8d, inc. 
p ‘í n strip & sheet per Ib. 1/5 to 1/8 d.-4d. inc. 
o Platinum  .. ee m per ов, nominal Я 
e Bilicium Bronze Wire .. per b. 1/- to 1/1 Dux 
í Steel, Magnet, acc'd'g todese’p’n per ton £58 же 
99 э bars ee ee £15 to £40 өе 
о Tin, Block (English). . per ton oe} £4 ine. 
п „ Wire, Nos.1tol6 .. .. per lb. a4 
White Anti-friction Metale— 
“ White Ant brand. .. рег ton £46 to £70 vs 
* Zino, Sh’t (Vieille Montagne bnd.) per ton £32 15 


Quotations supplied by :— 


& Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. € Bolling & Lowe. 
td k Morris Ashby, Ltd. 


Bons. m W. T. Glover & Oo., Lid. 
e Frederick Smith & Co. ^ P. Ormiston & Sons. 

f India- Rubber, G. P. and Teleg. o Johnson, Matthey & Co., Ltd. 
° Р 


Works Co., Ltd The Phosphor Bronze Co., Ltd. 
g James & Bhakspeare. 


The Consumption of Platinum.—It is stated that 
the present consumption of platinum in the five most important 
countries of the world amounts to 23,360 lb. perannum. Of this 
quantity 7,220 lb. are required by the United States, 6,720 lb. by 
England, 4,770 lb. by Germany, 4,370 lb. by France, and 290 lb. by 
Russia. On the assumption that 35 per cent. of the metal used is 
old platinum worked up a second time, the annual demand for 
fresh platinum amounts to about 15,000 Ib., and only about 
11,000 Ib. are on offer. The present high price of the metal has 
nothing to do with the rumours that a tax may be put upon it in 
Russia. The imposition of a tax, it is said, is not probable; and, 
moreover, if imposed, it would have to be very high to exert any 
appreciable influence upon the price of so costly a su ce. 


STOCKS AND SHARES. 


Tuesday Afternoon. 


Wrrn a 5 per cent. Bank Rate, it may well be imagined that 
markets find some difficulty in pursuing the cult of cheerfulness. 
So far as the immediate result of the alteration went, prices with- 
stood fhe change with decided firmness, but its effect upon business 
is marked in all the investment sections. There was little enough 
trade in these departments before, but now still less is doing. For 
the investor can get 34 per cent. on his money by leaving 
the capital on deposit, and this he elects to do in many cases, 
preferring to wait for a settlement of financial affairs, domestic and 
foreign, before selecting investments of a more or less permanent 
character. 

Sharp falls in Charing Cross, West End Ordinary and City of 
London Ordinary have lowered the respective prices to 4 and 10 
respectively. For this movement the only assignable reason is & 
slight pressure to sell & few shares upon an unwilling market. 
County of London keep fairly steady at 51, having regained the 4s. 
dividend deducted from the price last pay-day. Hove shares at 
8} are 4 lower, the dividend accounting for 4s. of this. South 
Metropolitan Ordinary fella shade to 13s. 9d., but the Preference at 
26s. 3d. have hardened. 

Ten per cent. is the rate of dividend declared by the London 
Motor-Omnibus Company on its Ordinary shares, making this 
amount for the full year. The report was received with more 
than average interest in order to see how the company had treated 
the question of depreciation. Judging by the comments of a 
fairly wide circle of critics, it seems manifest that the provision 
set aside for this fund is not regarded as anything too lavish. The 
price of the shares went down to 24s. after the dividend was 
announced, but has since recovered to about 145, while the Pre- 
ference are 3j only. 

Home Railway stocks are steady, so far as the electrical lines are 
concerned. Stocks in the steam railway companies continue heavy, 
and apprehensive of Parliamentary championship of Labour's 
alleged rights in the autumn session at Westminster, Metropolitan 
Consolidated is 604, and District Ordinary 22. A rise of a poiot 
in City and South London Ordinary makes the price 44. It is of 
interest—perhaps even significance—to notice that the company 
has powers to issue about £75,000 more of the 1901 Preference 
stock. The price of that now quoted is 1144, while the 1896 
Preference stands at 116} and the 1891—the First Preference—at 
1204. 

In the Telegraph list the movements are of somewhat mixed 
nature. A few cr dividend markings include Anglo-American 
Ordinary and Preferred, Direct United States, Eastern Telegraph 
Ordinary and Preference, ‘China shares, West India and Panama 
First Preference, and Reuters. Besides regaining their 4s. divi- 
dend, Direct United States shares have added to their price, 
making it 16. The Anglo-American Telegraph group, however, is 
easier, while China” shares, ex 28. 6d., are quoted 10s. lower at 14. 
Western Telegraphs declined 1, but Submarine Cables Trust are a 
point higher, allowing for the interest. Great Northerns at 35 have 
lost two sovereigns, while Globes are unchanged. The regular 
quarterly dividend of 2s. on the ordinary shares has been declared. 
Cuban Ordinary гове to 88. 

Quiet, too, are National Telephone issues. Report says—and 
it seems only fair, to everybody, to mention that the Daily Mail is 
responsible for the statement—that the company will replace its 
present unlimited service, where in force, by another based upon 
the number of calls made by subscribers. Though this may come to 
pass some day, it will not do so yet awhile, and then probably unly 
by special agreement with the Post Office. Chili Telephones remain 
at 7. Monte Video shares again hardened a trifle to 22s. 6d. 

After the slump in British Electric Tractions it is only natural for 
a little support to rally the price of the Ordinary to 41. Beyond 
this, Traction shares are exceedingly quiet. The Kalgoorlie Power 
and Lighting has a scheme on foot for reorganising the company's 
capital in such a way as to wipe out the arrears of the Preferred 
shares’ dividend, by the allotment of a certain proportion of Ordinary 
shares in compensation. The mention of a power company serves 
ав a reminder that the bonds of the Rio de Janeiro undertaking 
have recently lost ground. This has been caused by sales from 


Toronto (the company is largely a Canadian undertaking), where 
money rates have lately ruled very high in consequence of the 
United States gamble in American Railroad shares. 

Edison & Swan shares of both kinds are cx dividend, as the 
quotations show. "Telegraph Construction have eased off 10s. again. 
Dick, Kerr shares are cr 28. Vickers at 508. are a turn better, 
upon the possibility of an early settlement to the strike on the 
Clyde. British Aluminium Preference are better at 62. The Brazil 
Street Tramways, which is still unelectrified, declares a 5 per cent. 
dividend on the O shares. We hear of a new electric 
railway which is being constructed in Para. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Closing Closing Rise + 
Dividends for the last Quotations Quotations reek ned or 


1903. 1908. | 1904. | 1906. Highest: Lowest. 
$5,000 | Amazon тынар Co.’s shares, Nos. 1 8 10 Nil Nil Nil m k1— 4} Ge | n T 
155,600 Do, 6 96 Debs., Nos. 1 to 1,960 Red 100 Nil Nil Nil 596 85 — 93 as 
702,600 Angio- Amerioan Telegraph ee ee ee Stook 60/6 61s. 87% 86 — 68 Ы 
8,149,700 491 до. 6 x Pret. | vs oe | Block | 6 6 96 6 pr Bin 1129 1104 we 
8,148,700 do. Btock - 98. il 4% 248 — 24 211 24 — à 
50, 32 Tel., 5% Mort. Deb. Stock Red. 100 eo oe ee ee 101 —103 YT vs .• 
44,000 one, Nos. 1 to 44,000 5 6 % 1% ; 4 8% 64 — at oe 
856: Cable Sting. 500 year 4 % Deb. Bk. Red. | Btock | 4 4 4% ; 4 4 im £8 — £8 973 + ) 
16,000 Cuba Telegraph „ c. ös oü 10 64% 10 5 K 5 8 9 ei + 
6,000 ci ah 10% Pref. Ord, ee ee ee 18 9 * 4 У 10 Р m 17 A 18 ee ee 
19,981 Dire pant dc P [| 1 Pre ee y^ * т, ee oe 
6,000 ne De КА 5 10% | 10% |10% | 10 Bi— 94 .. T . 
80,000 Do: 44 ee ee 60 y^ A we 98 — 101 ET ee ee 
60,7103 | Direct United 8 ‘Cable 20 oF 8 < 39%, 4 158— 158 153 — 164 xd 16 fa 15% "m 
65,500 ireo W. India сазе 4% Reg. . Deb., 1 to 1,300, R. 100 * 43° AO 100 —102 1004 —1024 — ВА +4 
Eastern & elegraph, О n vj -. | Stock 19 1 ok 1% 7 144 —147 143 —146 xd 143; 1434 ET 
2,000,000 Do. "E Pref. Btook : 100 84% 830 84% 84 803— 923 894— 914 xd, 91 901 oe 
1.848, 772 Do. 4% Mort. Deb. Stock Red. . Btock 4 «€ 4% 4 $ 4 107 —109 107 —109 1084 any s 
800,000 | Eastern Extension, Australasia, and China e. 10 1% 1% 1% 7 141 — 14} 131— ni ха) 1444 131 - 
400 Do. . Btock . Btock | 4% 4% 4% é 1054 —1074 1054 —107 1063 1054 NN 
800,000 | Кат & B. Afric. Tel., 4% Mt. Db. „1 to 8,000, red. 1900 100 4% 4% 4% 4 99 —101 99 —101 s EM 
200,000 | Do. 4 96 Reg. M. Debs. (Mauritius Be) 1 to 8,000 25 4% 4% 4% 4 101 —103 101 —103 T2 T - 
180,887 Globe elegraph and Trust ео эе ee 10 £8 58% 58 53 103 — 114 105 — 113 114% 11 ee 
180,887 Do. do. 6 Pref, $s as 10 6 6 «€ 6 9 6 148— 144 142— 144 ML Hh ix 
150,000 F age Н x М е g^ EM 10 194 1596 |94 2496 Ро — 88 84 — 36 374 36 — 2 
ermu e, 8 ЭФ — 100 -à 
87,900 9 n Nos * IX m] 100 | a% 4% | a% | 4% | 100 —102 1004—1024 ü " +3 
17,000 o-European Tel ds 95 10 % 10% | 18 Z% 13 © 69 — 61 69 — 61 504 : 
951,197 | Marconi’s Wireless elegraph .. Suo 74. cs 1 Ni Nil Ni Ni í— 14 1— 14 2 21/6 +h 
2,680 | Monte Video Telephone Co., Ltd. Ora. 1 8 8 4 5 1— 18 1 — lih + fx 
86,499 Do. do. do. 5 96 Pref. EN 1 b b 5 5 í— 1 $— 1 ee 
1,988,888 | National Telephone, Pref. Stock .. eo | 100 6 6 6 6 ч 109 —111 109 —111 110} 1093 .. 
1,966,667 Do. o.  Def.Bck  .. .. «| 100 | 4 5 5 5% | 109-111 109 —111 110} | 109 ; 
15,000 Do. do. 6 Cum. lat Pref. ee ee 10 6 6 6 6 ^ 11 — 13 11 жы 18 | ee ee 
15,000 Do. do. 6 Cum. Ind Pre * өө 10 6 6 6 6 ^ 104 — 124 1 rox 12) MUN ee 
960,000 | Do, до. 5 % Non-oum. 8rd P.,1t0 90,000] 5 | б 5 5 5 4 55— 51 bà— 6l | Б Bia | .. 
2,000,000 | Do. do. n 9% Deb. Stock Red, `.. | Stock | 84 Ba% | 83% | 98 —100 —100 905 5 
1,089,508 Do. - do. 1 95 Deb. Btock Red. 100 4 é 4 4 I 102 —104 102 —104 1034 103} d 
119,818 | Oriental Telep. and Eleo. 1 to 171,604, fully paid 1 6 63%, 64 749 li lyk 11. — ly, zm . oo 
60,000 Do. do. do. 6% Cum. Pref. 1 | 6 6 6 6 « li 14 1 155 * as is 
100,000 Do. do. do. 4% Red. Deb. Btock | 100 Sa vu i» 4% — — 98 ee ee 
100,000 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1,000 | 100 4 4 4 4% 99 —102 99 —102 y ге T 
600.500 elephene Ca, ot Ёвур\, i & Deb. Rc. 1 : R ms 101 —104 wis |. Ai 
ep one о 0 * ee ee ee oe ee У — a ee ee 
8,901 Submarine Cables ae RM m »» | Cert 6 6 6 6 & 129 —132 129 —182 А we 
19,000 United River Plate Tol hone ee es 5 1 8 8 8 % 7 — & 7 — 7 б ee 
40,000 ‚ Pref., Nos. 1 1 to 40,000 6 5 5 b b А 5i— e ve 
179,947 Do. do. 5 Debds. took | 5 b 5 5% 109 —112 109 —112 T oe 
15,0091 8 African Telegraph, Shares s 10 2 | 4 4 < 94 — i 91— 10 А - 
80,008 Coast of Ame ca, 1 to 80,000 & 58,001 to 58,008 9$ N Nil -- — ee ès 
| 150,000 рен» 1 to 1,500 . by Bras. Bub. Tel. 100 4 4 4 4 1004 — 1034 1004 —108 А ds 
| 207,980 Western elegraph, — os. 1 to 207,980 10 7 7 7 b 14i— 14$ 14à — 14g 144 143 — à 
95,000 B % Debs. and series, 1906 100 6 5 5 b aa ee ee m - 5% 
868,880 Do do. рер. Stock Red. .. | 100 4 4 4 4 103 —106 103 —106 104 103 E 
88,931 Wait Ludia and Озата Те ee ee ee 10 ° i- „+ ee ee 
9,568 Do. do. 6 Cum. lat ni ео ee 10 NU 1 * oR 5 % 6 62 — 7 61 + P | 
4,669 ро. do. 6% Cum. nd Pret. is xà 10 N i Nil 44— 5 4 54 sè ee 
80,0003 | Do. do. 6% Debs., Nos. 1 to 1,800 T | 100 5 96 6% | 5 96 5% 99 —102 99 —102 | d А T 
Including arrears. 
ELECTRICAL каа кышынын MANUFACTURING AND INDUSTRIAL COMPANIES. 
50. Nas. 490,008. 0 910.0 200, UU tO , 7 Е 
260,007 ° Cum. в., to 1007 . b ae b i— "md 1 ae 
968,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 MEE 65 180 —14² 169 —142“ c ы vi 
985,100 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 és 5 5 108 —105 108 108 1043 КА s3 
800,000 Зарок & Wilcox, 1 to 580,000 E" 1 са 17 20 9$— 4h xd R— 44 81/8 79/43 i 
100,000 Do. do. 6 96 Cum. Pref., 1 to 100,000 ee 1 eo 6 6 ї— ljaxd 1 1 ec ee oe 
88,000 | British Aluminium, Ord., 9,001 to 40,000 ee x b ee ee 7 5R mund ee oe ee 
40,000 Do. о. 1 Cum. Pref, e ee ee 5 Nil Nil 7 та E 2— 7 61 0g + i 
$0000 | Do. do, "4% 6% Oum Pret, |. | Б Nil | Nil 6 5— б 66— 63 ү D Ж 
20,000 Do. do, 4% Funding Ce 6 92 ©» 4 4 — 44 4 — 44 ee 
800,0001 Do. do. 6 96 1s$ Mort. Deb. Stock Red. Stock 5 96 6 5 104 —108 104 —1C8 105} А 
800,000 Do. Pref, Ord. Stock ee ee ee 100 ee 5 5 110 —115 110 —1165 115 ee 
115,000 Do. б Саш. Perp. Pref. Stock ae e» | 100 M b 6 108 —111 108 —111 E. xs PA 
940,400 Do. 1st Mort. Debs., 1 to 6,250 . 40 ee 104 —1C6 102 —104 xd ee ee ee 
320,000 Do. Vanoouver Power Debes 1 № 9,900 100 EN 102 —105 108 —106 2^ +1 
188,801 | British El с Traction Ds oe 10 8 6 8 33— 4i 4— 5 99/6 82/6 + } 
161,497 ро. до. 64 pom ee | 10 6 6 6 $04 8— 9 8 — 9 814 4 | .. 
1,415,429] Do. do. DOR. Stock ee | Btock 5 Б 6 107 —111 xd | 107 —111 1 109 * 
410,178 Do. do. % and Deb. Stock Red. | 100 M: à 4 — 98 — 95 91 +34 
100,008 | British Insulated and He Cables m Ss 5 10 8 B 6 — 62 — es 
100,000 Do. 6% ‚ Pret. vi 6 6 6 6 — 6i 58— is 
212,000 British Thomson-Houston 96 Ist Mort. Debs. .. | 100 EH 94 — 98 94 — 98 ° oe ee 
400,000 | { British Westinghouse 6% 726 01 90 78.088 5 6 ЕЎ 1— 1} 1— 1 26/104 S 
1,016,868 Do. do. 496 Mort. Deb. Stock .. | 100 25 4 4 4% 77 — £0 77 — 80 783 Tii 
$0,000 rowete, Lindley & Co., Ord. ee ee eo ee £1 Nil N i] ee . Jd hp E ee ee 
60,000 А 6 . Pref., .. £1 Nil Nil Nil гъ 14/6 to 14/6 to 1 © * T 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil Nil Nil 2496 i— 1 2— 1 А 
180,000 Non-cum. ef... 5 3 6 6 6 6 li— 13 li— 1} 29/43 К y 
195,000! Do. Perp b. Stock „Stock 90 — 98 96 — 98 ès 
195,000! Do. Perp. 2nd Deb. Stock | Stock — 8 82 — 84 " © 
100,000 | Buenos Ayres & 0, 1 to 100,000 ‘x xs 5 Рр 8 4 8 8 — si B — 63/9 А 
40,000 Do. ds dc 6 96 Cum. Pref., 1 to 40,000 6 ee 6 6 6 xd mra eec ee ee 
27,500 Do “B” do. 1 to 27,500 oe ee b ее 6 6 6 4 — xd 4 = ee ee ee 
817,700 Do. 6 Deb. Боск ee ee ee 100 ee 5 5 b 105 —107 105 —107 . ee 
106,000 . Calcutta Trams., 1 to 106,000 s se s: 6 di 6 8 8 8 — xd 8 — 8,5, d 
32,610 Ро. 105,001 to 187,610 о os ee | 5 oe ве ee 8 yf 7í— е ee 
980,000 Do. % Ist Deb. Stock ee ee 100 ee 4 108 —106 103 —106 e ee 
86,000 | Callender's база С 4 Gum. Fr 7 $9 ae С 15 - 15 p 5 8 11 103, 104 - 
40,000 А o. um ef, S b 5 6 А e 
800,000 Do. do. 43 96 1st Mort. Deb. Stock Red. Stock 44 4$ 43 4$ 108 —110 108 —110 1093 1088 
41,293 | Сере E. Trams., 1 to 491,222 ee es we 1 Ei 15 10 b 9564 4— — vs 
450,000 Castner-Keliner A Alkali, 1 to 450,000 · Dak mace i » Р 4 4 à 1 102 1 ar 1.5, “i 
280,311 B ork eD. toc ee ент — 100 ee 
1,980,006 Central London Railway, Grd. Bios Stock 4 à 4 4 88 — 85 83 — 85 Н 
580,216 Do. do. borg Stock ee | Stock | 4 4 4 4 97 — 99 97 — 99 99 
680,216 Do. do. De e do, ee ee Stock 4 4 4 4 78 — 76 73 — 16 15 eo 
1,599,000 | Обу and South London Railwa es оь о | Stock 42 — 44 48 — 45 44 4 +1 
85,990 8 & Oo., РЕТГЕ E m bebes " to} 8 5 % là— 1 13— 12 82 / 80/14 . 
100,000! | { 900 ot 4109, and B01 tc 11,000 ci 400 Red . |6% | 5% | 69, | 695, | 965 — 08 95 — 98 94 | .. A, 
* A period of nine months. Quotations on 1 Liverpool Stock Exchange. | Unless otherwise stated all snares are .ully paid. { Interim dividends. 
And bonus of 108. 4 From Manchester Share List. 
ura un | Ls (Continued om next pase.) 
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SHARE LIST OF ELEOTRIOAL OCOMPANIES.—( Continued) 
ELECTRICAL АНАТ, MANUFACTURING AND INDUSTRIAL CONPANIES.—( continual. 


t ok | Closin Closing Business done | Rise + 
"ew NAME, в 8 | Dividends for the qM | Quotations week ended or 
XA | | Share. | last four years. Oct. 9th. 5 Oct. 16th. Oct. 16th, 1906, | Fall 
MEE ETT T | 
„ 90. 1908, | 1904, 1905. | Highest Lowest. 
| | 
260,000 | Dick, Kerr & Oo., 1 to 280,0 ⸗ꝶ0ů .. .. .. 1 Ё [1096 e| Me WX | dà oux] а: | 
805,000 Do. do, "69% Cum. Pret., 1 to 805,000 ..| 1 69, | 6% | 6% | Lh— 1%ха| 1%—_ his э 
994,150 | Do. do. 44 % Deb. Btock .. is .- | 100 ee 44% 44% 44% 103 —106 lus —106 .. 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 . | 58% 6 % 6% | 14—15 14 — 15 | | 
69,987 | Do, 6% Pref. between 1 and 60,000 | 10 | .. 6% | 6% | 6% 14 — 15 14 — 15 | 
99,261 | Edison & Swan Utd., '* A” shrs., £8 på., 1 to 99,961 6 Nil Nil “4% 419%, li 1 là— 1} xd 
17,189 | Do. "А" shares, 01—017,189 `.. 5 | Nil Nil | 9495 | 4} 24— 24— 23 xd 
844,028; | Do, 6 Deb. Stock Red. „100 4% 4% 4% 4 o E6 — 88 R6 — 88 
100,000; Do. 6 % а eb. Stock Prov, Certs. all pd. | 100 5% | 6% | 5% | 5% 90 — 95 P 90 — 95 | 
112,100 | Electric Construction 1 to 119,100 .. 4 6 96 4 95 Nil Nil К зе ME | 
81,890 Do, do. 7% Cum. Pref.,1 to 81,890. 2 7 2 7 2o | 7% | T% = of е 96 | 
900,000 Do. do. 49% Регр. 1st Mort, Deb. Bk, | Stock | 4 4% | 4% | 4% | 8—87 B3 — 86 | 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. oe 10 5 b % 5 | 5% y— 9 у — wh | 
900,000 Do. do. 4% Mort. Deb. Stock | 4% 4% | 4% | 4% | 91—94 91 — 94 : 
78,000 | Gt. N. & City Rail Pref. Ord. А” 4 95 1 to LN 10 e 8% | 4% | 4% 8 і Bi— 3i ‹ 
96,000 | Greenwood & Batley 7 % Cum. Pref. à | 10 „ө 1% 1% 1% 101— 10; | 101— 107 
80,000 Do. do. 596 Mort. Debs, pa ..| 100 ә 5 96 5 X% 5 % 101 —102 101 —102 
200,000 | Henley's (W. T.), Telegraph Works, rec. 5 | 20% |15% | 15 % 15% 12 — 18 | 14 — 18 ‚ н 
200,000 Do, do. y ^ Pref, ° 0 Б ay 47 445 44% 51 b 61— 5 1 EY. | 
150,000 Do, do. Mort. Deb. Stock | Stock | 44% | 44% | 44% | 44% | 1074—1094 | 1074—109% zd. r 
60,000 | India- -Rubber, Gutta-Percha &* elegraph Works.. 10 | 10 96 10% 5 % 10% 17 — 18 17 — 1B 573 | 178 | 
87,500 Liverpool Overhead Railway, Ord. .. n 10 14% 18% 13% Nil ly ly lyy— là |... — 
10,000 Do. do Pref. £10 paid un 10 6% | 5% 5 96 5 96 ©— 6 it— 68 | 
600,070 | London United Trams (1901) 1 to 50,007 ..  .. 10 к 8% | 6% | 8% Mai — | 
899,980 | Ро, do. 860,008 to 100,000 (£6 paid) .. | 10 — | 8% | 6% | 8% 93— 44 B4— 4 | 
125,000 Do, do, 6% Cum. Pref., 1 to 125,000 .. 10 m b 96 5 96 b 96 . 9 — 99 | | 
1,831,000 Do. do. 49 18% Mort. Deb. Sto. | 100 | .. | 4% | 495 | 4% | 93 — 96 98 — % 
814,016 | Metropolitan Electric Trams, Defd. А! X. E. ТИ Nil Nil 8% — ЎН k— fh ` 
500,000 Do. 5 % Cum. Pref. я: Б 1 | 6% 5% | 5% 5 96 — % зА. 17/8 | 
950,000 | Do. 44 у , Deb. Stock Red. e 100 x>: Ry- 44% 44% 98 —100 95 —100 15 
150,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000 | Б is s 6% | 6% 47— 5 xd i 6 
24,500 | Potteries Е. Tro., 20,001 to 40,000 & 50,001 to 54,500 10 6% | 5% | 4% = 7 De dew | 
24,500 Do. 5% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 | 10 is 5 | 5% | 5% Iz= 5) 74— 84 | 
245,000 Do. 44% Deb. Stock .. 2 100 | .. | 4% 44%, 44% 100 —103 | 100 —108 | Пу 5 
87,850 | Telegraph Construction and Maintenance 12 |9095 |2% | 15% | 15 96 33 — 85 | 82g— B44 32h | 33 — $ 
150,000! Do. 4% Deb. Bds., 1 to 1,600 Red. 1909 | 100 | 4% | 4% | 4% 4 96 100 —102 | 100 —102 1 - 
8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. В. Nts. 2d $t í 5% 5% 90 — 92 | 90 — 92 
540,009 Waterloo & City Railway, Ord. Stock ^ 100 | 84% | B% | BA% | 8% 101 —104 | 101 —104 101 | os 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 666 5 84% B 96 Nil Nil — 1 4— 1 - * 
66 666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 8 via | 6% Nil Nil lj— 22 11— 2 | 
246,800 | Do. 4% Ist Mort. Deb. Stock s у 100 | .. | 4% 4% 4% 75 — 80 76 — &0 | 
| | | | | 
| 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E. L. & P., 1 to 14,000 bg ops 5 9 4 964 6 — 54 xd 5— 6 se ae 
50,000 Do. do. 4 % lst. deb, stock к 49 43% | 101 —104 101 —104 ; І vs 
99,877 | Brompton & Tens. Elec. Lt. Bup., d 90,000 10 < 10 % 83 7— 83 . ss А 
10,698 Do. do. баш. Pret. 1% X 8 7á— 8 os e. zm 
800,000 | Central Electric Supply 4 % Guar. Deb. са 4 < % | 101 —104 101 —104 * °° 
80,000 Charing Cross and па, ectricity 5 M 8 K j 4— 4 8— 4 80'lÀ 75 / = 
80,000 Do. 43 . Pref. 49 у 4 5 4$4— 5 .. .. 
83,000 Do. "бы Und ertaking 44 % Cum. Pri. g% gS 1— 43 q— 4 — eo 
420,000 0, 1% Deb.“ Stock Red. 4% 4% | 101 —104 101 —104 102] : E 
44,496 Chelsea. Elleotricity Supply, Ord. vs * 6 & 63 51— 5} bi T oe 
175,000: Do. do. % Deb Stock Rol. * 44% 106 —109 106 —109 T s 
70,695 | City of London Elec. Ligh Ord. 40,001—110,606 6% 6 X 93— 109 —1 104 974 — 
40,000 Do. 6 9, Cum. Pref., 1 to 40,000 .. — .. 64 6 4 114— 124 114— 124 i: уз : 
400,000! ре 6 Db. Btk., Borip. (iss. at 115) all pd. 6 * 6 * = 128 —196 е * 
800,000 44 % md Db. Stk., Prov. Orts., all pd. «4€ 4% | 100 —108 100 —108 vs К 2: 
ape County of Darbam жарша» | Power, ба... n 4 9 : X 23Hi— yum ee ee 
f. ee 5 5 y.- -— = ee oe 
40,000 бошу of London ONE CS ox. 1—40,000 4% 5 9 — 8 81— 8 oe oe 
80,000 до » 40,001 —60,000 6 4 64 | 14—12 114— 12 "i i 
400,000: Do. do, p^ nr D 107 —110 107 —110 eo oo 7 oe 
400,000 Do. do. and ‘Deb. Stock d4 j 101 —104 101 —104 ; | 
80,000 | Edmundson's Electric Corporatica, Ord. Shares .. 7% 1 4 % 5 a Hd 70J- 68/9 T 
80,000 Do. do. 6 % Cum. Pref.. 6 9 6 6 9 4 ; es 
890,000 Do. do. 4 96 18$ Mort Deb. Stk Y X% 100 —108 100 —108 101 P ; 
10,000 Folkestone, 1 to 10,000 oe oe ee y * 5K bá xd “т 51K oo ee 
10,000 Do. 6% Cum. Pref., 1 to 10, m. .. gi 3e 5 % 4j— 59 xd — 5 : > AM 
15,000 Do. lst, Deb. Stoß 449, —102 99 —102 E i n 
18,000 Hove, 1 to 18, oe eo ee ee ee eo 9% 8 — xd ee se © 
10,000 | Do. New (26108. ра) „ 9 4 6 72 62— 7 oe T 
87,800 Do. 4% Deb. Btoc ee ee se ee ee 4 4 4 Ж 98 —100 98 —101 ee ee + 4 
1,800 Do. 4$ % Deb. Stock ee ee ee ce ее 4$ 43% 98 —100 98 —101 ыы 0 + $ 
21,000 Kensington and Knightsbridge uic S dui ee 12 10 7 2 9#— 10$ 92— 102 oe ee 
90,000 Do. do. do. сар Deben „Stk. 4 4 y^ 99 —102 99 —102 ee oe ee 
111,000 | London Electric Supply Corporation, imited, Ord. N 8 4% 1j— 2 17— a T Vs T 
60,000 D do. do. еге. 6 6 6 & 5 — 5 — ee еа ee 
SS | мөк mesic АЗЫ Hart pan arl $e „ (5S с | ine | a ар: 
е 0 Gum. 3 1 * == ee 
76,191 n, Prel. fl 106. £8 pd. X 50 . 
220,0003 Do. i t Mort. Deben. Stock ee 4 y: 109 —118 109 —118 ee ee ee 
960,0001 Do. % Mort. Deben. Stock Redem. 9 — 97 95 — 97 ee ee eo 
250,000 | Midland Electric Corporation, 44 & ist Mori: Deb. % 98 —101 98 —101 . ee . 
16,000 | Newcastle-on-Tyne, 1 to 75,000 А 8 8 8 & 7 7 8 m 5% к 
75,000 Do. 5 % Pref., 1 to 15,000 ů .I 6 b 5 & 6$ үн 24 > 
10,859 POTERE HOMES HR x 6 1 14% 184— 14 1 144 ИХ 90 $5 
64,000 Do. do. Hif uot eo 4 4 4 * — xd 96 — 98 ee ee ее 
18,600 oer 1 096 and 407 to es oe MA 64 7 1% 6 — 6 — 64 m vs 
40,000 | Bt. James and Pall Mall i i trio Ligh E { í 14 к — 10 оор $& [| 5 . 
А 5 Ж ectrio $, Ord 16 144 * 92— 10 e ee 
Do. дон 77 Pref, 9,081 to 40,080 1 1 1 Xo ] — 8 7 — 8 е ee ee 
150,000! Do. ва 5 Deb Stock Red. 84 Be 84% 95 — 97 96 — 97 95 oe ee 
12,000 | Smithfield Markets Electric upply, Ord. Gare: es 4 4 4 « 1— 3 1— 2 T ee ee 
60,000 Do, do. oue de Stock 4 4 4 7 ^ 4 — 78 74 — 78 ee eo oe 
South London Mecitcity Supply, Or ee T 8 4 4 96 28— 28— 84 . oe 25 
108,700 | South Met. Elec. Lt. & Power (Ord.. Фе N 94% #— J 14/9 as — h 
85,868 | (Late Blackheath and Greenwich {7% Pref... 1 1 1 1 * A oe . uL 
148,999 Dist. E. L. Co.) 43 % 1st Deb. Stk. 43 4 102 —105 xd | 102 —105 NE: 85 aa 
60,000 | Urban Eleotric Ворріу, O Ord. Ss АЕ 5 5 b xd Bji— 33 66/8 ёе We 
80,000 Do. % Cum. Pref. 6 5 6 4 43 xd 4- 44 90/ 4 ә 
00,000 ро. do. aini hk Db. Bik. Red ee 44 97 —100 xd 97 —100 г ee ee 
110,000 88 навои Sapp! ee 1610 14 18 9 — 10 9 — 10 B 
98,151 r. 5 5 b 51— 6 54— 53 JU 54 oe 
(Originally b 9,—Rad. to 4 m stat De Deo., 1906. 


Shares not officially quoted :—Mackay Companies, ord., 74—16. Pref. 72—74. 
t Unless otherwise stated all shares are fully paid. § Interim dividends. 


(Bank rate of discount 5 per cent, October llth, 1906). 
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ELECTRIC LIGHTING BY WIND POWER. 
Вт E. LANCASTER BURNE, A. MI. I. C. E., A. M. I. M. E. 


ALTHOUGH possessing attractions, the utilisation of the 
wind as a motive power for electrical installations has 
hitherto received but scant attention, consequently informa- 
tion derived from experience is meagre; but judging by 
what has been done in this direction, the scheme is not only 
feasible, but has, under certain conditions, very considerable 
claims to a more extended adoption. 

Broadly speaking, wind is obtainable everywhere in 


unlimited quantity, absolutely free of cost, but its irregu- 


larity and uncertainty render its employment as a motive 
agency only economically possible in cases where the work 
may be suspended at varying intervals, or consists of the 
storage of energy for future use. | | 

Power production by internal combustion engines is 
now so cheap, that except in inaccessible districts, it is 
rarely advisable to depend upon the wind for driving 
machinery that requires exclusive attention. The storage of 
energy has, however, greater possibilities; of the two 
practical systems at present known, viz., the raising of water 
to reservoirs for ultimate distribution ‘and the charging of 
secondary batteries, much has been done with the former, 
and the information thus gained should go some way towards 
solving the problems of the latter. 

The natural order in which to study the subject will be, 
firstly, to consider the wind itself: secondly, the motor; and, 
finally, the installation as a whole. 

As prevailing wind velocities depend very largely upon 
locality, accurate information on this point can only be 
gained by anemometrical observations, spread over a con- 
siderable period ; but for our present purpose a generalisation 
will suffice. 

At fairly exposed inland places in England the total 
wind miles of the year, reduced to à mean speed, amount to 
about 74 miles an hour; for approximately half the year 
the velocity is not less than 10 miles ап hour, and, under 
favourable conditions, a speed of 15 miles and over may be 
expected for about one-third. During the winter months 
the above averages, which are for the whole year, will be 
from 10 to 15 per cent. higher—a fortunate circumstance 
in the present connection. In very open places, such as the 
sea coast, these rates will be exceeded. 

The drawback is that the breezy periods do not succeed 
each other at regular intervals, and calms, lasting from three 
days to a week, must be provided against—the latter period 
is sometimes, although rarely, exceeded. Incidentally it 
may be mentioned that the velocity of the wind at 100 ft. 
from ground level is about 20 per cent. greater than at 
50 ft., and about 10 per cent. less than the latter at 25 ft., 
$0 that apart from the necessity of being clear of all 
obstructions to the free flow of the wind, a good elevation 
is desirable for a windmill. 

Although pumping mills of the disk type will, when not 
overloaded, commence working in a breeze of about five miles 
per hour, the amount of work performed is so slight, and 
the speed so low, that for practical power purposes any wind 
below 10 miles an hour may be disregarded. 

The pressure of a 10-mile wind is four times that of a 
5-mile wind ; it is, therefore, eight times as powerful, or, in 
other words, the power varies as the cube of the velocity. 
Theoretically the power of a windmill follows the same 
law; in actual work, however, this would be subject to 
modification. 

Assuming the internal frictional losses to be practically 
constant, in light, breezes the power absorbed in driving the 
mill itscif will bear such a large proportion to the kinetic 
energy of the wind that very little would be available for 
performing work. On the other hand, with winds of high 
velocity the rotative speed of the mill would become too 
great if permitted to increase in the same ratio, therefore, to 
avoid racing, sail has to be shortened, or other provision 

made, to allow a proportion of the wind force to be run to 
waste. 


regard for efficiency, should not be overlooked. 


The limits of useful wind velocity for power purposes may 
in consequence be taken as being from 10 up to about 20, 
or at most 25 miles per hour. 

Obviously, the ideal load for a windmill would be one 
which augmented with increase of speed in the same pro- 
portion that the wind pressure bears to its velocity; subject 
to the considerations named above, a suitable dynamo should, 
for all practical purposes, fulfil these conditions. 

Turning to the wind-motor itself, we bave the choice of 
the old-fashioned windmill with four, five or six © sweeps,” 
or the modern annular disk sail wheel ; the horizontal mill 
does not merit consideration. The disk mill has advantages 
which have enabled it to supersede its older competitor for 
motors of moderate size—these will be referred to later 
but as constructional considerations impose a limit to the 
sail area exposed, the four-armed mill, owing to its far higher 
efficiency per unit of surface, will probably still hold its own 
when a motor of large size is required. At present disk 
mills do not appear to be made of a greater diameter than 
40 ft. 

There cannot be two opinions as to which is the more 
sightly, and as wind-driven installations would gencrally be 
erected on estates, the aesthetic point of view, with due 
Practical 
knowledge concerning the older form of windmill is, with 
few exceptions, confined to the old country millwriglits, a 
disappearing race ; the information derived from mathe- 
matical investigation alone, as generally quoted in text- 
books, is altogether incomplete and misleading. Elsewhere 
the writer has ventured the opinion that an experimental 
inquiry of a similar nature to that undertaken by Smeaton 
—150 years ago—is the only reliable method by which the 
disposition of the sail area, to give a maximum effect, within 
a given diameter, can be determined. A great deal has 
been done by the Danish Government in this direction, who 
Some years ago caused trials to be conducted under the 
supervision of M. Poul la Cour. These experiments, which 
were made with models driven by an artificial wind, confirm, 
in the main, existing windmill practice. The conclusions 
arrived at were as follows :— | 

1. To obtain the best results the mill should have four 
rectangular, or approximately rectangular, sails, the breadth 
of which should be from one-fourth to one-fifth of the 
radius of the “whip” or radial arm, and the length from 
three-fourths to four-fifths of the same. 

2. The sails, should be divided by the whip in the pro- 
portion of one to three or one to five, the narrow portion 
leading. 

3. The leading portion should not, at the outer extremity, 
lie in the same plane as the rest of the sail, but should 
project at an obtuse angle to it. The versed line of the 
angle formed by the inclined portion with the other part of 
the sail should, at the tip, be from 3 to 4 per cent. of the 
total width of the sail, but the inclination should gradually 
diminish until, at the inner end of the sail, the surface 
becomes flat. 

4. The straight line subtending the angle at the outer 


-end or tip of the sail should have an angle of 10° with the 


plane of rotation, this angle should, however, gradually 
increase as the inner end or “ heel ” of the sail is approached 
at which point it should be about 223“. 

5. The speed of the tips should. be 2:4 times that of the 
wind. 

€. The work yielded by a mill, constructed in accordance 
with these conditions, should be 0°04 ft.-lb. per sq. ft. per 
second, with a wind velocity of 3:28 ft. per second, in- 
creasing with the cube of the wind velocity. In praetice 
this increase would, of course, after a certain point, be 
modified by a rotative speed limit as previously pointed out. 

Although much more might be said on this interesting 
subject, considerations of space compel us to pass on to some 
of the practical details. 

For many centuries the sails of windmills have been 
formed of canvas spread over wooden framework ; such sails 
give a rather more powerful drive, and are cheaper than the 
familiar “ shuttered” sail, but they have nothing else to 
recommend them.  'Their great disadvantage is the total 
lack of automatic regulation, and this alone quite un- 
fits them for dynamo driving. In the shuttered sweep, it is, 
perhaps, hardly necessary to point out, the sail surface is 
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composed of a number of shutters or “valves” constructed 
of thin boards or light canvas-covered frames. These are 
hung in sockets so that when occasion requires they can 
“open by turning in the same, and, more or less, present 
their edges to the wind, according to its pressure, and thus 
allow a portion of it to blow through the sail. The degree 
of wind pressure required to open the shutters is determined 
by the resistance of a spring or weight, according to the 


system employed. Two are in use—the “the spring sweep” . 


and the so-called patent." In the former, which is the 
older, the shutters are fitted with levers which are connected 
to a light “ striking " rod, and so arranged that by moving 
it to or from the centre of the sails, the shutters can be 
opened or closed similar to the slats in a venetian blind. 
The striking rod is connected to & spring attached to the 
whip, the tension of which can be adjusted. Spring sweeps 
act independently of each other, consequently the load on 
each is to a great extent equalised ; this has its advantages, 
but, on the other hand, the adjustment of the springs cannot 
be varied without stopping the mill. In the “ patent" 
sweep this objection is removed by connecting all four 
striking rods by bell cranks and links to a rod passing 
through the windshaft” or axle, the pressure being regu- 
lated by the application of weighte. This affords a ready 
means of adapting the resistance of the shutters to the force 
of the wind or the load on the mill; and has the additional 
advantage that they can be “struck before applying the 
brake. For dynamo driving there is little doubt that a 
combination of the two systems would be advisable, and 
there appears to be no reason why the application of a centri- 
fugal governor to assist the action of the weight should not 
be a great improvement. 

The sweeps of windmill sails often attain great dimen- 
sions, a span of 75 ft. being not uncommon and very often 
exceeded. Very wide sweeps have gone out of fashion; in 
ordinarily-sized flour mills a width of 6 ft. to 64 ft., increas- 
ing by about 1 ft. at the inner end, being quite usual, 
irrespective of span. Wider sweeps than this are in use, but 
itis very doubtful if the gain in power is commensurate with 
the increased area—to say nothing of practical objections ; 
on the other hand, they give a somewhat steadier although 
slower drive. The same remark applies to mills with more 
than four sails, the only gain appears to be in steadiness, and 
this is so slight as not to warrant the extra expense and 
complication. — 

Within limits it may be said that the more the area is 
crowded with sail, the slower will be the speed of the mill, as 
there is less space between the sweeps for the wind to escape ; 
thus a four-armed mill with a sail surface of, say, 25 per 
cent. of the total circular area swept by the sails, will have a 
peripheral velocity of about 24 times that of the wind, 
whereas a disk mill with 66 per cent. of sail surface will 
generally have a circumferential speed about equal to the 
wind velocity. As the products of the respective areas and 
speeds nearly agree, the performances of the two mills, 
according. to this reasoning, will not widely differ—other 
things being equal. 

The weather angles or twist of the sails are governed by 
the relative speed of the same to the wind—the slower the 
speed the larger the angle—hence the greater twist given to 
the vanes of a disk mill, this being commonly about 35°. 
As the weather angles are determined for the moving sail, 
they are not the most advantageous for starting it from a 
state of rest, neither will the maximum efficiency be obtained 
unless a definite velocity ratio be preserved between the sail 
and the wind. The best “ starting” angle is between 
55° and 70°, which is more nearly approached by the 
weathering of a disk mill vane than by that of a four-armed 
mill sweep. Qwing to this, and also to its relatively far 
greater sail area, the starting torque of a disk mill is 
much higher than that of a four-armed mill, and it will 
continue working in lighter winds ; herein lics it superiority. 
Its much lower speed is, in small mills, an advantage rather 
than otherwise, especially when they are mounted upon light 
skeleton towers ; but with large motors this would not apply 
owing to the extra gearing required to give the requisite 
speed to the dynamo. 

No experiments, of the kind previously referred to, appear 
to have been made with this type of mill, exclusively ; but 
in 1903 the Royal Agricultural Society undertook some 


important trials of wind pumping engines. The performance 
of the engines and pumps as combined machines was judged, 
it therefore does not necessarily follow that each engine had 
a pump most suitably proportioned to it; this, coupled 
with the fact that the governing in each case was not 
identical, somewhat affects the question of power efficiency. 
For the purpose of comparison with the four-armed mill, the 
leading particulars of the engine that gave the best resulta 18 
herewith appended. 

The wheel was 16 ft. in diameter, and had 18 vanes, each 
4 ft. 102 in. long by 1 ft. 11} in. wide at the outer end, and 
11] in. wide at the inner. "The total sail area was 131:32 
Sq. ft., the clearance space between the vanes being 67:93 
sq. ft., and that of the central opening 30-85 sq. ft. The 
vanes were curved hollow to the wind to radii of 2 ft. 35 in., 
and 1 ft. 6 in. at the outer and inner ends respectively, and 
were set to a weather angle of 35° at the tip, and 40° at the 
inner end. | 

With a 12-mile wind the horse-power of the water raised 
amounted to 0:571, which is equal to 2°39 ft.-Ib. per sq. ft. 
of sail surface per second ; the peripheral speed of the wheel 
being 1:05 that of the wind. | 

According to the formula derived from the Danish 
experiments, the work done by a four-armed mill con- 
structed in accordance with the directions given, will amount, 
in a 12-mile wind, to 6°16 ft.-lb. per sq. ft. of sail surface 
per second. | 

For a mill 16 ft. in diameter, the maximum sail area 
would be 51:2 sq. ft., from which it will be seen that the 
horse-power works out to 0:573. This almost identical result 
is, however, fortuitous, as some allowance must be made to 
the disk mill for pump friction and slip ; the latter, however, 
was slight, the efficiency of the pump being 97°6 per cent. 

There remains to be considered the methods by which the 
disk mill is governed and automatically faced to the wind. 
With mills up to a diameter of 25 ft., when used for pump- 
ing, this is usually and very successfully accomplished by 
causing the wheel (which in this case has fixed vanes) to 
throw more or less out of the wind, receiving its force 
obliquely and so with diminished effect. Normally the wheel 
is kept to windward by the action of a large tail vane, but as 
its shaft is carried a little to one side of the turn-table or 
head, and the tail vane hinged to the latter, there is always 
a tendency for the head to turn at right-angles aud bring the 
wheel into line with the tail vane, in which position it would 
present its edge to the wind. This is opposed by the pull 
of an adjustable spring or weight, but if the wind exceeds & 
certain pressure, this opposition is overcome with the result 
before mentioned. The system most frequently adopted in 
the larger mills, and probably more generally suitable where 
the power is transmitted by bevel gearing—which would 
be the case with dynamo driving—consists in employing 
adjustable hinged vanes. In this case the vanes, instead of 
being rigidly fixed, are socketted to the framing of the 
wheel at their outer and inner ends respectively; weights, 
acting through levers and rods, hold the vanes to their 
normal weather angle during ordinary conditions, but if the 
wind pressure becomes excessive the vanes give to it and 


present less effective surface. Опе great advantage of this 


System is that the weathering of the vanes can be altered 
while the mill is running, and the speed of the machinery 
regulated to requirements. 

The steerage of this type of mill,in common with the 
old four-armed ** tower " mill, is nearly always effected by a 
* back sail" or “ fantail,’ the axle of which lies at right 
angles to the wind shaft. So long as the edge of this fan- 
tail is presented to the wind no motion ensues ; but should 
the wind shift, so as to strike it sideways or obliquely, it will 
revolve. "This motion is communicated by a train of gearing 
to a circular rack attached to the top of the tower, by means 
of which the movable head carrying the main sails is turned, 
bringing them to face the wind. 16 is very important that 
the fantail should be amply powerful and “lively,” in order 
that it may quickly respond to changes in the wind, especially 
is this so in cases where the mill is left to its own devices. 
Instances have occurred where a breeze has sprung up right 
behind the mill, in which event the fan will not revolve, 
the result being that the mill becomes “tail winded ” ; this 
is a possible source of danger which should not be over- 
looked, 


- 
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We now come to the question of the installation itself; 
this presents problems analogous to those of a train lighting 
system. The first point to consider is the transmission of 
the wind power to the dynamo. Although a carefully con- 
structed four-armed mill with “ patent sweeps will give a 
sufficiently steady drive for corn milling, or similar opera- 
tions, the incessantly varying force of the wind has rendered 
the adoption of a supplementary regulating device advisable. 
In a large mill at Askov, Denmark, where the experiments 
before referred to, were carried out, a piece of apparatus 
known as a Kratostat has been devised. Briefly, this 
consists of an endless belt hanging over two pulleys, one 
above the other, in such a way that two loops are formed on 
either side of the lower pulley ; into each loop is placed a 
loaded jockey pulley. ~The upper pulley is the driver, and 
the lower the driven, and to the latter is attached direct, or 
connected by belting, a pair of plates or fliers, which in 
revolving offer resistance to the air. It follows that if the 
speed of the driving pulley is accelerated, the resistance of 
the revolving plates will increase and impose a greater 
tension on the driving side of the belt, with the result that 
the weighted jockey pulley, hanging in the loop on that side, 
will be raised. If, on the other hand, the speed diminishes, 
the jockey pulley on the “slack " side will rise, and that on what 
was formerly the tight or driving side, will sink. This rising 
or falling motion is communicated by a cord to a system of 
levers, which by altering the distance between the pulleys in 
the main drive, slackens or tightens the driving belt to the 
dynamo, as occasion requires, and causes the same to be 
run at a constant speed. Both dynamo and kratostat are 
driven from the sàme shaft. 

For charging accumulators the same end has been accom- 
plished, in a more simple manner, by employing an inter- 
mediate vertical drive from which a horizontal belt runs to 
the dynamo. The lower pulley, of the intermediate drive, is 
mounted in a frame which allows of slight vertical play, but 


without affecting the tension of the horizontal belt, and is so 


weighted as to permit the vertical belt, which is slightly 
greased, to partially slip when the full power required by 
the dynamo for maximum output is exceeded. The same 
principle has been adopted in Stone's system of train lighting, 
and enables a shunt-wound dynamo to be used. 

In another installation in this country in which the motive 
power is a disk mill, constant velocity is not sought, but, 
instead, a special dynamo is employed which, it is stated, 
will charge the cells at any speed between 600 and 1,400 
R.P.M. This machine is shunt wound, but bas a certain 
number of series turns in opposition to the shunt ; as, how- 
ever, а very small difference in current will alter the k. u. p. 
considerably when the machine is running at the higher 
speed, with a weak field, an automatic regulator, cut in or 
out by the windmill, is employed. 

This plan is, of course, less wasteful of wind energy than 
the former, but it introduces electrical problems of a more 
complicated nature. 

It goes without saying that the automatic cut in and out 
accumulator switch must receive special attention, as owing 
to the incessantly fluctuating speed conditions, it will be 
very frequently called into action. As to the storage 
capacity of the battery, this can only be decided after a 
careful review of the local circumstances, but it is thought 
that the account of existing installations, with which this 
article concludes, will be of some guidance in this respect. 

Short notices have appeared in various scientific publica- 
tions with reference to the Askov installation, and for con- 
venience they are here summarised. 

The windmill, which was erected in 1897, has four 
(* patent ") sweeps, the span of which is 75 ft. and the 
breadth 85 ft., it is provided with automatic self-winding 
gear similar to that of an ordinary tower mill. Two dynamos 
are in use— one of 28 volts by 250 amperes for water elec- 
trolysis, and one of 150 volts by 40 amperes for charging a 
60-cell battery with a capacity of 390 ampere-hours. 

Some recent particulars of this installation appeared in the 
ELRCTRICAL Review of April 20th last. There are now 
connected 450 incandescent lamps, besides a few arc lamps 
and motors. А petrol motor has also been added as an 
auxiliary. The figures relating to prime cost and working 
expense, which presumably refer to the plant just described, 
are here repeated | 


Wind motor T d n , £165 
Base of same 55 Eel. 5 "Е . . 110 
Petrol motor Є ке = he . 165 
Accumulator oe EET "m Seat. 975 
Dynamo sia uu ur s "LE o0 
Gear... ud as PER hes 982 pac 19 
Switchboard and cell switch  ... С ЕЕ 19 
Mains КР is ёл ss 70 

Total eM „з £8783 


The working cost per annum is given as follows :— 


Attendance—oiling and starting windmill ...£11 0 0 
" - petrol motor 6 15 0 

30 days’ petrol consumption sek .. 11 0 0 
Lubricent ... RS 7 bes 4 10 0 
Total  .. .. £33 5 0 


The receipts for energy amount to £140, giving an 
excess of receipts over expenditure of about 12 per cent. on 
the capital outlay. 

The addition of an auxiliary petrol motor is rather a 
“ damaging " item; the reason given for its adoption is that 
its cost is less than that of the extra storage that would 
otherwise be necessary. It must be remembered, however, 
that this installation is for public supply, and in 
consequence economy in the use of the light during excep- 
tionally calm weather, which might be reasonably expected 


with a private plant, could not be looked for or desired in 


this case. "The storage capacity of the battery in relation to 
the number of lamps is very low, but, notwithstanding this, 
the petrol motor is only in use for about 30 days in the 
year. 

The next installation to be described is that at Boyle Hall, 
West Ardsley, Yorks, and the writer is indebted to the con- 
sulting engineers, Messrs. Shepherd & Watney, for informa- 
tion concerning it. In this case the sole source of power is 
one of Mr. J. W. Titt’s “Simplex” self-regulating wind 
engines. The sail wheel, which is 30 ft. in diameter, 
with 50 hinged vanes each 10 ft. long, is mounted 
on a hexagonal steel tower 35 ft. high, and this is 
erected on a stone base 15 ft. in height, so that the centre 
of the wheel is 50 ft. above ground level. The power is 
transmitted to the base by bevel gear and thence to the 
dynamo by belting, the driving pulley being, 8 ft. in 
diameter. | 

According to the makers’ tables, the actual horse-power of 
the mill is 3, 4, 54, 7 and 9 for wind velocities of 10, 12, 
16, 20 and 25 miles per hour respectively. The dynamo is 
а two-pole machine, and has already been referred to ; it is 
provided with carbon brushes and self-oiling bearings. Both 
mill and dynamo are left entirely to themselves, the latter 
being situated in a locked-up building, 200 yards from the 
house, and only looked at once or twice a day for а few 
minutes on each occasion. As a rule the mill is not run 
during lighting hours. The battery consists of 60 D.P. cells, 
with a capacity of 490 ampere-hours, which is considered 
sufficient for eight days’ supply. 

Altogether there are 109 lamps, 20 of which are of 8 C. b., 
the remainder being of 16 c.p. The plant was started 
in February, 1899, and has been running ever since, under 
the supervision of the gardener, who devotes about four hours 
a week to its attendance—most of this time being given to 
the cells. In May last, the sections of the storage cells were 
renewed for the first time; thus the original plates had & 
life of over seven years, which, having regard to the fact 
that the charging current often varies from nothing to the 
maximum over 100 times an hour, may be considered a very 
satisfactory result. The commutator of the dynamo is stated 
to be as good as when put in, which, as the brush rocker 13 
not touched, proves complete absence of sparking, in spite of 
the extremely fluctuating current delivery. In a notice of 
this installation, published in the **Country Gentlemen’s 
Estate Book for 1904," the total cost, including the 
base of the tower, and the dynamo and battery rooms, 
all of dressed stone, is stated to be £1,200. The actual 
running expenses, including maintenance, are given at £30 
per annum, or with 4 per cent. added, as interest on capital, 
£78 per annum. 

In conclusion, it may be urged that wind power is not only 
extremely economical, but has the additional advantages of 
being cleanly and picturesque. 


„ Ed 
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SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A.M.I.C.E. 


INTRODUCTORY. 


Ir is now rapidly becoming an accepted fact that the 
incorporation of a “ New-Business" department into the 
organisation of a Public Electricity Supply undertaking is an 
absolute necessity. Only a short time ago managers looked 
askance upon this idea, and though they considered it as 
possibly a good thing for the large cities, they thought it 
to be sheer waste of good money and valuable time in the 
case of the smaller towns, especially those of under 50,000 
inhabitants. In time, however, comparisons of the kilowatt- 
hour consumption per capita in various cities indicated that 
where an aggressive new-business-getting policy was put 
into operation, the figurea-soon increased in a very acceptable 
manner, and likewise the profits, owing to the additional 
output and the increased load-factor, or, as it is sometimes 
expressed, the smoothing out of the load curve. 

Some enterprising managers in a few of the smaller towns 
were then bold enough to try to adapt to their circumstances 


some of the schemes that were operating successfully in the 


larger cities, and found -that they were well repaid for their 
efforts. Others, in turn, noting their achievements, have 
followed their example, until there is now beginning to 
spread a wave of enthusiasm for an energetic new-business- 
getting campaign. Its evidences are found in the mail of 
every central station, for at frequent intervals the literature 
of advertising companies comes to hand, urging the 
adoption of their newspaper or mail systems of adver- 
tising ; the manufacturers offer the loan of electrotypes for 
illustrating newspaper or other local advertising ; they also 
announce that they are prepared to supply literature descrip- 
tive of their particular wares, with the name of the central 
station printed thereon, for local distribution—an arrange- 
ment which is obviously of advantage to both parties. They 
furthermore put forward attractive offers and suggestions 
for the introduction of their apparatus to consumers 
on the sale or return basis, or facilitate sales by the adop- 
tion of a hire-purchase or easy-payment system. Articles 
are appearing at frequent intervals in the Technical Press, 
and special publications are being issued, all bearing on this 
subject. 

In the United States the Association of Licensed Manu- 
facturers of Incandescent Lamps is spending a very large sum 
of money to stimulatethis kind of work. The National Electric 
Light Association has appointed a Committee to investigate 
and advise concerning the same matter. An Association 
which has been formed, and is already doing excellent work, 
is known by the following somewhat unwieldy but sugges- 
tive title:“ The Co-operative Electrical Development 
Association.” This Association in its main scheme has 
for its object the general education of the public and the 
arousing of electric supply undertakers to the fact that it 
is to their own interest to investigate methods and to 
inaugurate an active new-business-getting campaign. The 
‘funds for its operations are provided by the co-operation of 
the various electrical manufacturing concerns, who set apart 
a certain percentage of their income for this purpose, as they 
realise that it is to their individual advantage if the sales of 
electrical apparatus in general are greatly increased. All 
these steps are being taken in response to the demand which 
has arisen for assistance in this new departure. 

In England, so far, no similar systematic, collective or 
co-operative efforts have as yet been inaugurated, though 
much interest has been aroused by the papers which have 
been read before the Institution of Electrical Engineers and 
the Municipal Electrical Association. Great strides, how- 
ever, have been made in certain individual cases, each of 
which, as it were, has worked out its own methods and 
schemes with what meagre assistance could be obtained from 
the few sources available. Now, though it may be broadly 
stated that such methods are merely based on. sound common- 
sense business principles, there are many practical details, 
the knowledge of which would make all the difference in the 


time required to attain the desired end as quickly as possible. 
With a view of giving as much assistance in this direction as 
possible, a series of articles, of which this is the first, has 
been specially prepared at the request.of the editors of the 
ELECTRICAL REVIEW. 

This movement in the direction of the development of the 
commercial side of the electric supply business is no 
ephemeral change, but rather the evolution which is taking 
place consequent on the settling down, or rather standardisa- 
tion, of the methods of generating and distributing electricity, 
together with the improved appliances suitable for the con- 
sumer's use which are at present available, and the confidence 
that has now been established in the mind of the general 
public in regard to the reliability and economy of electric 
lighting and power. | 

The advertising columns of the ELECTRICAL REVIEW, 
with their oft-repeated demand for a commercial assistant, 
indicate the general conviction, which is rapidly gaining 
ground, that a New-Business department is of increasing 
importance, though, in passing, it may be remarked that 
from the salaries offered at present, the advertisers do not 
as yet appreciate that such a position is one which can only 
be filled by a highly-qualified and capable man, whose ser- 
vices cannot be obtained at a low figure, as such men are 
scarce. It will have been gathered from the opinions 
expressed in the editorial columns of the ELECTRICAL 
REVIEW from time to time, that it is the conviction of the 
editors that the manager of the commercial department will 
eventually become the most valuable member of the staff of 
an electric supply undertaking. 

It is difficult to give figures by which the results obtained 
in various towns may be compared. A method, though of 
course only an approximate one, which gives a very satis- 
factory basis of comparison, is to ascertain in the towns to 
be compared the number of equivalent 8-C. P. lamps con- 
nected per capita, the number of units consumed per cap. per 
annum, and the total income per cap. per annum. It may 
be argued that certain towns have a greater working popu- 
lation than others, but in such cases the connected load in 
motors is usually greater, which assists in equalising the 
various factors. Taking the average of English towns 
having populations varying from 70,000 to 175,000, it will 
be found that the average number of equivalent 8-C. P. lamps 
connected per cap. is 1°18; the average number of units 
consumed per cap. per annum is 23°25, and the average total 
income per cap. per annum is 4s. 104d. If these figures are 
compared with those of towns where an active new-business- 
getting campaign is being carried on, it will at once be 


observed that in these particular towns the figures are all 


very much greater, pointing at once to the beneficial effecta 
of such a campaign. The number of units used per cap. per 
annum divided by the equivalent 8 с.р. lamp connections per 
cap., of course indicates the state of the load factor ; the larger 
this number is, the better the load factor, and the greater 
the -probability of a lower cost of production, as the fixed 
charges will be less. For the present argument it will, there- 
fore, be sufficient to consider the comparative total income. 

With a properly conducted campaign there is no reason 
why the total income should not reach 15s. per cap. per 
annum. In а number of American cities the figure of 20s. 
per cap. per annum has been reached, and one case has come 
to thenotice of the writer wherethe32s. mark has been attained. 
It may be suggested that the Americans are more pro- 
gressive than ourselves, and also that there is not much gas 
competition. It, however, does not take a very long sojourn in 
places other than the larger cities, such as Chicago and New 
York, before the fact is appreciated that there are many 
Americans who are far from progressive, and that gas com- 
petition is a very serious factor in the older cities. In many 
parts of the States there ів also the competition of cheap 
natural gas. In fact, it is only recently that the American 
central stations have commenced to realise that it was 
necessary to hustle for business. 

Compared with other methods of artificial illumination 
and sources of motive power, electricity plays but a small 
part in its bid for the business of English towns at present. 
There is no reason why this should be so, other than the 
lack of knowledge on the part of the general public of the 
possibilities and advantages of electricity, except, perhaps, iri 
certain cases where prices are high, but if the output can be 
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increased, these prices can be reduced as the fixed 
charges will then bear a smaller and smaller proportion 
to the total cost of production. The costs of distribution 
will also be reduced as the customers increase in a given 
area, as the mains will then serve a greater number in that 
area. The possibilities of the extension of an electric supply 
can partially be realised by a consideration of the present 
large incomes of gas companies and the great number of 
customers they have. Of course, gas will never be entirely 
ousted from the field it has held so long; it is against 
natural laws that it should be, for no one thing can ever 
be a panacea for all ills, but the obvious advantages of elec- 
tricity cannot but largely remove any handicap in its com- 
petition with an establisbed system. It does not need a great 
enthusiast now, to prophesy that the time will undoubtedly 
soon be here when about 75 per cent. of the buildings 
in every town will be wired for some application or other of 
electric light and power. 

The need admitted, the question arises as to how new 
business, and that which is also included in the same term, 
an increase of existing business, may best be secured. It is 
a difficult problem, for in the smaller towns the staff is 
generally reduced to the point of absolute necessity, owing to 
the feeling that expenses should be cut down ав much as 
possible, for the profits of a central station business, at their 
best, are not great. The already over-worked staff is at 
the present time putting forth its best energies in this 
direction, a8 far as permitted by the time and attention 
required for the operation of the generating plant in that 
manner 80 essential for the ensurance of a satisfactory supply 
of current to existing customers, The solution seems, there- 
fore, to be rather in the way of a better direction of these 
efforts by adopting more systematic methods based on the 
results of experience obtained in other cities and towns, 
so that the best use may be made of the time available. 

It is certain that whatever is done in the way of new- 
business-getting must be done in a systematic manner. The 
lines that should be followed are those which successful 
manufacturers of various goods have taken. There is a very 
close comparison between the art of selling various manu- 
factured articles and selling electricity. "The central station 
has the advantage in that its prospective customers are near 
at hand, ғо that many soliciting expenses, or rather wastes— 
such as loss of time and money in travelling—are eliminated. 
The field is concentrated; and, in addition to personal can- 
vassing, it may be easily and economically kept alive and 
interested by judicious advertising in the local Press, by 
“ direct- by-mail " advertising and by the even more valuable 
self-recommendgtion brought about by the high quality and 
the superiority of the light given over that obtained from 
other artificial illuminants, as exhibited by the display in 
the show windows of the leading shopkeepers on.the main 
streets. People talk, and if only they can be induced to 
talk electric light and power, the campaign for new business 
is half won; hence the importance of giving a satisfactory 
service, and of keeping the possibilities and advantages of 
electricity well before the general public. 


GAS. 


Үк аге now fast approaching ihe season when the time- 
honoured observation that The evenings are drawing їп” 
Wil again be in fashion. In anticipation of this interesting 
piece of news, our friends of the gus interest are illuminating 
the columns of the popular Press with the usual jeu d'esprit, 
calling attention to the immeasurable superiority of their 
methods of counteracting the above disadvantage over all 
others. From one of the longer and more painstaking of 
these articles we extract the following gems, anxious that 
80 much talent should not fail to receive the consideration 
it merits from the superior intelligences reached by this 
paper. 

The dissertation before us appears to be the second of a 
series; it commences, however, by a short introduction 
briefly alluding to the drawbacks of darkness, which con- 
dition, says learned writer, was “one of the vehicles 
chosen to scourge Egypt.” Although this is somewhat 
suggestive of a Kensington description of the motor- bus, it 


is, of course, merely the essence of a succession of brilliant 
metaphors, just as one might say that the incandescent gas 
mantle is a rag-time throb in the music of the spheres " (in 
writing, but in conversation not without danger) How- 
ever, aliquando bonus dormitat Homerus, and worse similes 
may be found in the works of other humorists. 

The remedy for the disagreeable conditions of darkness, 
the article very justly proceeds, is to be had by the 
intervention of one of two agents . . . . gas and 
electricity. Of these, we are told, gas is the senior, 
a distinction which it shares with the  rushlight. 
* [t is a matter of common knowledge,” we find, “ that 
gas is cheaper than the electric light." It certainly 
is а widespread impression, though in some districts it might 
be more accurately styled a ** matter of common ignorance." 
It is one of those convictions which the evidence of quarterly 
accounts alone will dispel. 

Here, however, we come to the particular piece of informa- 
tion which is worth the whole sum paid for the copy of the 
journal in which it is published, thus :— 

Friends of the electrician are ever ready to enlarge upon 
the deleterious effect which a gas jet exercises on the air of 
а room." (There are many who have heard opponents of 
electric light make the same complaint.) ‘It burns up the 
oxygen, they suy, and, as proof of its impurity, they point to 
the discoloration of ceilings which it occasions.“ 

* All these arguments are fallacious. True, the gas con-“ 
sumes oxygen in the rooms in which it burns. In doing so 
il causes ventilation, and the free inlet of a further supply of 
pure air (()“ Неге is muscular and robust partisanship ! 
The complicated problems of ventilation solved in one simple 
act! Descend with the informant into a subterranean— 
tea-shop, say, and he will doubtless point out, while admit- 
ting that the atmosphere in places (notably on the stairs) 
consists of а solid bank of warm CO,, that if the place 
were lighted by electricity, life in it would be absolutely 
impossible. This is faith; and faith is required to absorb 
it—both atmosphere and doctrine. 

* As to the discoloration which gas causes on the ceilings, 
this is actually a sign of the beneficial influence which it 
exercises on the air, and not, as is popularly supposed, a sign 
of its impurities. The burner is in effect constantly 
sterilising the air. The organisms which it holds in suspen- 
sion are drawn to the flame and heated. Instantly these 
fly upwards and stick to the ceiling.” 

A most ingenious and well-argued thesis. Were it not 
(alas!) for the fact that the Bunsev, which passes the 
most air through the flame, bestows no fried-microbe ” 
effect on the ceiling, we ourselves were in imminent danger 
of conversion. 

The writer goes on to advocate a lower standard of gas 
purity, rendered possible by the use of the incandescent 
mantle. This is beyond the scope of a humorous article, 
and introduces a sulphurous streak, as anyone who ‘has 
suffered from the products of a small country gas-producing 
plant can testify. No amount of blackened ceiling area will 
compensate for the weird and penetrating smells which 
result, and surely an evil smell is nature’s warning to ** keep 
clear.“ 

This ends the first part of a really clever defence, and we 
have afterwards a more practical flavour in the description 
of new forms of mantles and burners. As the title of the 
article is The Case for Gas,” it is possible that electricity 
may also have a turn. If it is treated with the same hearty 
determination to “look on the bright side,” we have in 
prospect a panegyric of such vigour as to render an already 
glowing page a useful substitute for a gas stove. Such 
optimism as this would give a “ lime-light effect“ with the 
sole assistance of a stray glow-worm. 


Austrian Cable Manufacture, — The Wien Bank 
Verein announces the transfer of the Vienna cable factory of the 
Kabelfabrik Actien Gesellschaft, of Pressburg, to the Moravian- 
Silesian Wire Industry Co., which assumes the title of the 
Kabelfabrik und Draht Industrie Gesellschaft. The purchase price 
is to be paid by increasing the share capital of the absorbing com- 
pany from 2,800,000 kr. to 5,000,000 kr. It is now proposed as a 
result of this transaction to establish a community of interests 
aie the two companies by dividing the market and the annual 
profits. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. ` 


J, 962383. Accelerator for cars in tubes or tunnels." В. F. CARPENTER. 
(Date applied for under Rule 5 of the Patents Rules, 1905, April 8rd, 1906.) 
October Ist. (Complete.) 

7,969c. ‘ Arrester for cars on automatic railways.“ B.F.CanrENTER. (Date 
applied for, under Rule 6 of the Patents Rule, 1905, April 3rd, 1906.) October Ist. 
(Complete. - 

21,597. Electrical leakage detector and alarm." L. Н. MARLOR and 
W. West. October lst. 

21,604. ‘Improvements in fittings for electrical conduits." J. W. BROOKS 
and A. E. READ, trading as the Walsall Hardware Manufacturing Co. 
October 1st. 

21,628. ''Improvements in receiving devices for electric transmission.“ 
I. KitsEr. October lst. (Complete.) 

21,627. Improved permanent magnet.“ F. CLARKE. October Ist. 


21,698 Device for regulating electrically- heated incubators.” J. KIEL. 
and A. A. Stow. October Ist. 

21,654. Improvements in the manufacture of filaments for incandescence 
electric lamps." J. Y. Jouwsow. (Dr. Hollefreund & Co., Germany.) 
October 1st. | 
2,668. Improvements in terminals and the like for electric conductors 
especially applicable for use in incandescent lamps." THE Britis! THOMBON- 
Носвтом Co., тр. (The General Electric Co., United States.) October 1st. 


21,669. ‘(Improvements in and in the manufacture of electric incandescent 
lamps having metal filaments." Тнк British 'Гномѕом-Носѕтох Co., LTD. 
(The General Electric Co., United States.) October 186. 


21,670. Improvements in and relating to dynamo-electric machines of the 
unipolar type." J. E. NokuGERATH. (Date applicd for under Patents Act, 
1901, October 4th, 1905, being date of application in United States.) October Ist. 
(Complete.) 

91,675. "Improvements іп incandescent electric lamps." Н. C. HUBBELL. 
October 1st. (Complete.) 

21,6823. New or improved ear-protecting cap for telephone receivers.“ М. 
BERGER. October lst. (Complete.) 

21,691. * Improvements in and relating to connections for use with electric 
conducting wires." G. ASHWELL. October 186. 


21,097. “Improvements in electric sparking plugs for use with internal 
combustion engines," А. J. HOWARD and W. ALLEN. October 2nd. 


91,703. “ Automatically governed motor-car accumulator charging dynamo.“ 
F. A. FircH. October 2nd. 

21,714. Device for indicating the state of the switches and cables on any 
electrical distribution system.” J. К. BEARD. October 2nd. 


21,719. ‘‘Improvements in or relating to electric accumulators.” Н. W. 
van Raper, C. B. Ковівѕом and M. Merz. October 2nd. 


21,747. “Improvements in joints of fittings for supporting electric lamps and 
the like." Н. BissEKER. October 2nd. 

21,765. "Improvements in telephone apparatus for the use of submarine divers 
and others.“ J. HoLMAN. October 2nd. 

21,767. ‘Improvements in apparatus for producing oscillatory electric 
currents," P. С. Hewitt. (Date applied for under Patents Act, 1901, October 
9th, 1905, being date of &pplication in United States.) October 2nd. (Com- 
plete.) 

91,769. * Improvements in or relating to graphite carbon electrodes for elec- 
trical bleaching apparatus." P. Зсноог. October 2nd. 


21,783. ''Improvements in dynamo-electric machines." G. W. SoMERVILLE. 
October 3rd. 

21,793. Improved method or means of connecting the armature wires or 
conductors to the commutator segments of dynamos and motors." C. W. Dawson. 
October 8rd. 

21,872. Improvements relating to telephonic store service and credit- 
checking apparatus." THE NATIONAL CasH REGISTER Co., тр. (National 
Cash Register Co., United States.) October 3rd. (Complete.). 


21,873. ©“ Improve miona in alternating-current dynamo-electric machines.” 
Tur BRITISH THOMSON-HOUSTON Co., Lro. (The General Electric Co., United 
States.) October 3rd. 

91,974. “ Improvements in and relating to electric arc lamps." THe BRITISH 
Тномвох-Носвтом Co., Lrp. (The General Electric Co., United States.) 
October 3rd. 

21,925. ''Improved automatic starting switch for electric motors.“ 
JouxsoN and W. J. Тноккомооор. October 4th. 


21,945. “ Improvements in short-circuiting overhead electric conductors or 
cables.“ Е. GiRAUvD. (Date applied for under Patents Act, 1901, October 6th, 
1905, being date of application in France.) October 4th. (Complete.) 


21,952. ‘Improvements in power plants for the production of alternating 
electric current by steam engines.“ . W. HowortH. (Maschinenfabrik 
Oerlikon, Switzerland.) October 4th. (Complete.) 


21,963. “ Improvements in joints for tubular metallic telegraph and like poles 
or standards." F. C. Guy. October 4tb. 


21,966. “Improvements in hydraulic lifts electrically operated.“ 
BoppaM. October 5th. 

21.907. Improvements in contact breakers for motor road vehicles.“ 
C. Lake and G. Lake. October 5th. 


21,971. “Improvements in sheaves and pulleys especially applicable to trolley 
sheaves used on electric cars.“ S. WILLIAMS. October 5th. 


22,000. “Improvements in storage batter.es." Е. SOKAL, S. BLOOMFIELD, 
8. B. Могу and C. Wotrr. October 5th. ; 

2, 002. Improvement in the deposition of metallic alloys by electrolysis.” 
R. B. WHEATLEY and F. B. Lark. October 5th. 

22,031. “Electrolytic manufacture of peroxide of hydrogen." A. J. Вост. 
(О. Urbasch, Italy.) October öth. (Complete.) 

22,035. “Improvements in or relating to electric transporting devices operat- 
ing with solenoids.", J. V. WENGELIN. October 5th. (Complete.) 

22,001. Improvements in the bases of electrical fittings." Н. Hirst and 
C. E. GuNNER. October 6th. 

22,101. '*Improvements in trolley wheels for electric tramways or railways.“ 
F. E. Kenney. October 6th. (Complete.) 

22,107. “ Improvements in space telegraphy.” S. Слвот. Date applied for 
under Patents Act, 1901, November 18th, 1905, being date of application in 
United States.) October 6th. (Complete.) І 
2,113. Lock-out for party line telephones." THE SELECT TELEPHONE 
MANUFACTURING Co. and W. M. Bruck, Jux. October 6th. (Complete.) 


22,119. Improvements in or connected with electri lls.” ‚ШЕ A 
бою: eth. ith electric cells H. LriTNER 


22. 182. Improvements in electrical cells.“ E. 
(Complete) ectrical cells E. GgnsaBECK. October 6th. 


A. H. 


E. M. T. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoxrsoN & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). , 


1905. 


DEVICES ron PERFORATING PAPER STRIPS AND THE LIKE, SPECIALLY APPLICABLE 
FOR USE IN CONNECTION WITH AUTOMATIC TELEGRAPHIC ATF ARATUS. Pollak. 
11,908. June "th. 


. CRoss-OvkR Points FOR тик OVERHEAD ELECTRIC CONDUCTORS or TROLLEY 


TRACTION Sysrems. А. Н. Holmes and Н. W. Holmes. 18,118. Septein- 
ber 7th. 

ELECTRIC 'TRAIN CONTROL SysTEM. А. Sundh. 18,126. September "th. 

TELEPHONIC APPARATUS. Still and Adamson. 18,924. September 19th. 

MANUFACTURE OF INCANDESCING BODIES кок ELECTRIC INCANDESCENT Lamrs. A. 
Just, Е. Hanaman, Н. Landesberger, I. Salzmann and Vereinigte Elec: 
tricitits Akt.-Ges. 20,175. October Sth. 

MANUFACTURE OF INCANDESCING BODIES FOR ELECTRIC INCANDESCENT Lamps. A. 
Just, Е. Hanaman, Н. Landesberger,’ I. Salzmann and Vereinigte Elec- 
tricitits Akt.-Ges. 20,1754. October 5th. (Date applied for under Rule 5, 
Patenis Rules 1905, October 5th, 1905.) 

BUZZERS ов SOUNDERS FOR TELEPHONE STATIONS. H. Oppenheimer. (Akt.-Ges. 
Mix & Genest, Germany.) 20,231. October 6th. 

ALTERNATING CURRENT ELECTRIC Motors. British Thomson-Houston Co., Н. S. 
Meyer and P. A. Mossay. 21,064. October 17th. 


` ALTERNATING CURRENT DynaMo-ELEctTIUC MACHINES. British Thomson Houston 


Co., Ltd. (General Electric Co.) 22,262. October 31st. 

Moxo- PHASE Exvectric Motors. Elektricitats Akt.-Ges, vorm. W. Lahincyer 
and Co. 23,904. November 20th. (Date applied for under International 
Convention, November 21st, 1904.) 

ELECTRIC INTERLOCKING OF RAILWAY SIGNALS WITH BLOCK TELEGRAPH INSTRU- 
MENTS. W. R. Sykes, jun., F. Т. Hollins and Е. W. Leake. 24,280. 
November 24th. 

ELECTRICAL BLOCK INDICATORS FOR RAILWAY Gate Crossincs. W. R. Sykes, jun., 
F. T. Hollins апа F. W. Leake. 24,281. November 24th. 

WinELEss TELEGRAPHY. F. Lori. 24,718. November th. (Date applied for 
under International Convention, November 30th, 1904.) 

SAND GEAR Fon ELECTRIC TRAMCARS AND THE LIKE, II. L. Kenworthy. 25, O 4. 
Deceniber 4th. 

TROLLEY STANDARDS FoR EÉrkcTnIC Cars. L. Aldworth, L. W. Crosta and W. 
Boot. 25,811. December 1?th. 

ELECTRICALLY LIGHTED MINERS' SAFETY AND LIKE Lamps. A. Jones and T. A. 
Jones. 25,971. December 13th. 


1908. 


DEVICES For DETECTING FAULTS IN THE INSULATION OF ELECTRIC CONDUCTORS, 
A. J. Boult, (S. W. Wardwell, United States.) 6,009. March 13th. 


TRANSMITTERS FOR ELECTRO-MAGNETIC WAVRS. J. Sahulka. 6,919. March 14th. 

Movuntina ELECTRICAL MEASURING INSTRUMENTS. E. F. Moy, P. Н. Bastie and 
Ernest Е. Moy, Ltd. 9,330. April 20th. 

SINGLE-PHASE ALTERNATING CURRENT ELECTRIC TRACTION SYSTEMS. Biemens- 
Schuckertwerke Ges. 9,846. April 27th. (Date applied for under Inter- 
national Convention, June 16th, 1905.) 

ELECTRIC TRUMPETS AND THE LIKE, E. Settegast. 10,674. May 7th. 

BuPPonRTING DEVICES FOR TELEPHONE APPARATUS, H. Sefton-Jones. (H. Boas, 
Germany.) 10,702. May "th. 

INDICATING AND RECORDING APPARATUS FOR ELECTRIC PYROMETERS AND THE LIKE. 
W. Armour. 1,906. January 26th. : 

ELECTROLYTIC APPARATUS. Е. McDonald. 4,716. February 26th. 


APPARATUS FOR COMPOUNDING ALTERNATING CURRENT DyNaMO-ELECTRIC MA- 
CHINES. Bruce Peebles & Co. and J. L. La Cour. 4,871. February 28th. 


SaFETY CONNECTORS FOR ELECTRIC CONDUCTORS. G. M. Corell. 5,866. March 12th. 

VaAPovR-ELECTRIC APPARATUS. P. C. Hewitt. 9,253. AprillOth. (Date applied 
for under International Convention, April 28th, 1906.) 

ELECTRICAL CABLEs. British Insulated & Helsby Cables, Ltd., and G. Н. 
Nisbett. 11,149. May 12th. : 

Tools TO BE USED IN REMOVING THE METAL SHEATHING FROM THE ENDS ОР 
METAL SHEATHED ELECTRICAL CONDUCTORS WHERE CONNECTIONS ARE TO BE 
MADE. E. L. Berry and F. Harrison. 19,326. June 19th. 


ELECTRIC METERING ApparRaTus., Allgemeine Electricitäts Ges. 17,431. August 
2nd. (Date applied for under International Convention, August 2nd, 1900.) 


$, O. B.—The second annual re-union of the S. O. B., 
consisting of men trained at Acton Hill Works in the eighties, 
was held at the Manchester Hotel on the 6th inst., Mr. C. Newton 
Russell, M.I.E.E., in the chair. The meeting was unique in its 
way, consisting as it did of old friends who had mostly lost trace 
of each other for many years. Letters and telegrams were read 
from members in all parts of the world, who were unable to attend. 
It was remarked what а very large proportion of the members were 
holding important positions as chiefs of tramway or lighting 
stations, works managers, or heads of firms. The goodwill and 
enthusiasm of those present were marked. No speeches were allowed, 
but after the dinner an excellent amateur concert was given. The 
following are the names of the Old Boys present :—Messrs. 
C. Newton Russell E. L. Piuching, Robt. J. Elmhurst, C. E. 
Tickner, E. Davidson, C. F. Jackson, F. Armfield, C. D. Aspray, 
C. E. W. Talbot, Louis A. Jinks, B. E. Arkell, J. R. Smith, H. 
Sadd, J. Watts, Hastings Squire, Wilfred C. Thomson, W. M. 
Rogerson, E. Eberwein, W. E. Toy, C. Franklin Tubbs, H. A. Place, 
and H. Marryat. We understand that there are still about 50 addresses 
of Old Boys wanted ; those interested should address the hon sec., 
Mr. H. Marryat, 28, Hatton Garden, E.C. 


Engineering Standards Committee.—At the request 
of the above Committee, the National Electrical Manufacturers' 
Association (Incorporated), has appointed Mr. G. K. B. Elphin- 
stone, of Messrs. Elliott Bros., Century Works, Lewisham, to be 
its representative on the Sub-Committee on B.A. Screws, 
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‘apportionment of the cost incarred in 


No. 1,509. 


COUNTY COUNCIL TRAMWAY 
FINANCE. 


ONE of the great difficulties which face the business man 
in appealing to the public for an impartial examination into 
the accounts of the London County Council, is the 
unfortunate introduction of party politics into the consti- 
tution of these municipal bodies. Instead of selecting the 
best men for the purpose, irrespective of whether they are 
Radicals, called Progressives, or Tories dubbed Moderates, 
Liberal Associations bring forward the former, and 
Conservative Unionist societies the latter, and the contests 
are between the rival party men, while the independent 
men of business go to the wall. 

It is this condition of affairs that prevents the investiga- 
tion in a rational businesslike way of the position of the 
tramway finance of the London County Council, and the 
result of municipal trading in undertakings which ought to 
have been left severely to private enterprise. 

Under date of 10th inst., the London County Council 
issued a report upon street improvements and tramways, 
which discloses astounding facts with reference to the 


LONDON 


improvements 
undertaken in connection with tramway schemes. Captain 
Swinton, at whose instance the report in question was 
ordered, accuses the Council of misleading both Parliament 
and the ratepayers, through their Highways Committee, and 
points out that he is making “a definite charge of a grave 
character.” 

The public have been led to believe that the cost of the 
street widenings and improvements necessitated by the con- 
struction of tramways has been equally divided between the 
local authority, the county fund, and the tramway account, 
but the fact appears to be that in order to relieve the tram- 
way undertaking, these costs have been most unequally 
divided, so that out of £4,500,000 spent in securing the 
right of way for the tramways, only £377,000, or about 
one-twelfth, has been debited to the tramway account. 

Examples of these divisions of cost are given in the 
following cases :— Mare Street, Hackney, only £482 charged 
to the tramway account out of £576,100 ; Old Street, £81 
out of £370,137 ; Nine Elms, £58 out of £160,300. In 
this way the tramways are subsidised at the expense of the 
ratepayers, and the j retence is made that the London County 
Council, by their good management, do better than private 
companies. 

We need hardly say that no such generosity is shown in 
the case of the private companies, who appear to be fair 
game in the hands of the local authorities, who obtain as 
much as possible out of them for street widenings and 
improvements, as the price of their consent to tramways 
being constructed at all, however important for the con- 
venience of the public. 

There are many other items of importance which are sub- 
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ject to the same comments, tke costs incurred in the depart- 
ments of the solicitors, controllers and clerks being all 
apportioned so as to charge as little as possible to the tram- 
ways. Thus out of solicitors’ bills for £15,513, only £500 
finds its way into the tramway accounts, and £800 of the 
controllers’ charges, amounting to £16,506. 

No valid answer has been attempted to these grave 
charges, and it is an aggravation of so serious a position for 
Mr. McKinnon Wood to try and brush tbem aside by 
accusing his opponents of being “opposed to all trams and 
all improvements.” 

Is it substantially true or not that out of el, 106,537 
expended in three improvements on lay ing tramways only 
£621 was charged to the tramways? It is no answer to 
accuse the critics of such deceptive practices of being 
opposed to all tramways—they may or may not be—but that 
does not dispose of the matter. The contention of the 
advocates of municipal tramways is that they are more 
advantageous to the ratepayers than taking a rental without 
liability from a private company, and ensuring a certain 
profit with no trouble or risk. 

Let us see how the account stands with reference to the 
North Metropolitan tramways, which, when leased to the 
company, realiscd the only profit ever made on tramways y 
the London County Council. 

In the report of Mr. T. Barclay Cockerton on the accounts 
at March 31st, 1905, it appears that the revenue from the 
Northern system showed a surplus of £22,836, the Southern 
system £7,055, but on the general revenue account there 
was a deficiency of £18,467, leaving a net surplus of 
£11,424, which was about half the profit obtaincd from the 
rentals received from the private company, the other half 
going in reduction of the losses sustained by the London 
County Council on their own working of the Southern 
tramways. 

In the following year (ending March, 1906) the receipts 
from lines not worked by the Council, by way of rent, were 
£61,740 17s. 4d. from the North Metropolitan Tramways 
Co., and £371 178. 4d. from the Metropolitan Electric Tram- 
ways Co., as lessees of the Middlesex County Council, and 
£298 6s. 8d. from tenants of properties, giving a total of 
£62,411 2з. 4d. The expenditure in connection with these 
lines amounted to £1,458 17s. 7d., leaving a net surplus of 
£60,952 38. 9d. Deducting debt charges, £35,695 9s. 6d., 
the surplus revenue carried to appropriation account is 
£25,256 14s. 3d., as compared with £22,836 in the previous 
vear. In spite of such facts as these, the defenders of the 


Council's municipal trading have the effrontery to claim 


success for their great enterprise. 


Another and very important question in connection with 
the accounts is the altogether insufficient amount provided 
for depreciation, the balance standing to the credit of this 
fund on March 31st, 1905, being only £66,607. The auditor 
states that he understands that the Council are considering 
the sufficiency of the provision for depreciation ! 

In an article we published on December 26th, 1902, we 
referred to the treatise of Mr. Donald McColl, the late book- 
keeper of the Glasgow Corporation, on the question of tram- 
way depreciation, in which he stated, as a principle, that 
* depreciation should properly be provision for renewals only 
corresponding to the shrinkage in valueof the assets, and that 
ordinary repairs executed must, in addition, be charged year 
by year against revenue." 

It is admitted that 1d. per car-mile should be set 
aside for depreciation, and as only half that amount has 
been reserved, it would require £45,000 to make it up to 
Id., against 21d. set aside by the Glasgow Corporation. 

In Glasgow, £150 per mile is charged annually forrenewal 
of the permanent way, the average life being estimated at 


10 years. The idea of the sinking fund as the means of 
providing for depreciation as well as repaying loans has 
been practically abandoned, and Mr. McColl’s rhyme on 
the subject may be repeated :— 


Your sinking fund pays what you borrow, 
But does not write down your assets ; 
Depreciate, or to your sorrow 
Renewals will add to your debts. 


The mileage of the London Courty Council’s completed 
tramways is about 106 miles, so that if Glasgow conditions 
apply to London, the depreciation of the permanent way 
requires an annual provision of £47,700, apart altogether 
from rolling stock, and any difference arising out of the 
maintenance of a conduit instead of the overhead system. 

The mileage will be considerably increased during the 
latter end of the present and during next year. For the 
session of 1907 the Council propose tramway extensions 
involving a further ‘mileage of 32} miles and a further 
expenditure of £757,200, which will bring up the total 
investment in tramways to about £5,000,000. 

It appears to us that two things are necessary to satiafy 
the public as to the real state of affairs. In the first place, 
a Commission of Inquiry into all the facts connected with 
the London County Council’s tramway enterprise; and in 
the second place, means should be taken for informing the 
public, so that the forthcoming election of the new Council 
may contain business men capable of dealing with the whole 
problem. 

If the elections are conducted on mere party lines, the 
results may or may not be satisfactory. Some thoroughly 
independent organisation is necessary, apart from all poli- 
tical bodies, to educate the public, and to find the right men 
to represent them. 


It cannot have escaped notice that 

КРИТ there has been an increasing tendency, 
when advertising for engineers for muni- 

cipal undertakings, to impose an age limit. The usual 
age is 40, and this particular age has come into special 
prominence, owing to the recent Sunderland fiasco, in 
which a noteworthy feature was the special pleading 
of one member of the Committee that & man of 42 
years of age should be appointed, because he was a fit 
and prover man for the post. Now, if a man of 42 was fit 
for the post, why was the age limited to a maximum of 40 ? 
We happen to know of other men possibly as good as the 
selected candidate, who refrained from applying because they 
were over 40. Merely being under 41, but actually past 40, 
is sufficient to deter some men from applying. Under the 
circumstances, therefore, it was right and proper that the 
Committee should rescind the appointment of a man who 
was rising 43, but the whole subject must surely appear to 
the outsider as one fraught with fatuous folly. Many 


councillors are imbued with the belief that all work and 
industry should be municipally controlled. Under present 
conditions the effect is curious : men of 45 are condemned 
as useless by committeemen of 70 to 80 years of age! It 
is quite time that a protest should be made against the 
unfairness of the ave rule. 


We have little hesitation in stating that, to begin with, 


the majority of committeemen are totally unable to judge 
as to the fitness of an engineer for his post. Testimonials 
play far too great a part in their decisions, and the testi- 
monials to which they pay most attention are not those 
which testify to a cand:date's technical: experience or to 
his commercial ability, but those from mere aldermen, 
councillors, chairmen of committees, ef ^oc genus omne. 
Moreover, only too often municipal appointments are 
decided neither by merit and ability nor by testimonials 
from protecting councillors, but by influence exerted by the 
friends and connections of a favoured candidate. This 
kind of thing is less, if at all, prevalent in appointments 
made by companies, who also appreciate the value of what 
used to be called **the experience of a lifetime," but in 
future, presumably, must be regarded as a discreditable 
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burden of years. What, we should like to know, is the view 
of these lovers of youth on the appointment of a Sir George 
Gibb, a Gisbert Kapp, a Lord Roberts ? 


| ; From time to time, in spite of the 
Railway 


Accidents and strictest regulations and the utmost care 
Fires. on the part of our excellent railway 


managers, disastrous accidents occur on 
British railways, and doubtless will continue to take place. 
_Apart from the many other horrors of such unhappy events, 
one of the worst features, as we have often pointed ont, is 
the frequent accompaniment of a violent conflagration, 
which not seldom results in the death by fire of persons who 
in its absence might well have been rescued. In countries 
where heating-stoves are carried in the coaches such fires 
may often be shown to originate in the scattering of red-hot 
cinders, &c., amongst the débris ; but in this country, when 
any attempt is made to cope with the rigours of our occa- 
sionally bitter weather, it takes the form of heating by 
steam or warming-paus, which can by no possibility give 
rise to fires. The presence of cylinders of compressed gas 
beneath the coaches, however, constitutes a means of ignition 
of the highest efficiency and certainty: Repeated instances 
in recent years of gas-lighted trains set on fire on collision 
or derailment have testified to the capabilities of this agent 
of destruction, and have induced strong expressions of 
opinion on the part of the Local Government Board 
Inspector as to the dangers of gas lighting. 
The cylinders, strongly constructed of steel, are not easily 
ruptured, but this does not hold good as regards the system 
of piping and the reducing valves through which the gas is 


led to the burners, and it cannot be doubted that any serious 


damage to a coach must inevitably set free the contents of 
the reservoir. The gradual liberation of the gas, indeed, is 
probably more fraught with danger than would be its 
instantaneous discharge by the rupture of the cylinder, as its 
tendency is to maintain a combustible mixture in and about 
the wrecked coaches all the longer. A mixture of one part 
of gas with sixteen of air is readily combustible, and diffusion 
takes place rapidly. The ease with which sparks are pro- 
duced by blows on stone and iron provides a ready means 
of ignition, and, as collisions take place more frequently by 
night than by day, this is supplemented by the gas and oil 
lamps then in use. The case against gas, in fact, seems 
complete. 

Our. reason for discussing this matter in detail is the fact 
that it has come to our knowledge that some railway-men 
refuse to admit that gas is to blame, and, in default of 
other scapegoat, they attribute such fires as those in question 
to hot coals thrown out of the locomotive firebox. That 
such a cause should be soberly put forward seems to us the 
height of absurdity. Anyone acquainted with the construc- 
tion of a firebox knows that only with the greatest difficulty 
could cinders escape from its interior. The effect of 
the sudden stoppage is simply to throw the fire up 
against the firebox tube-plate, and no one can possibly 
allege that coals or cinders possess sufficient elasticity to 
rebound. Even should the fire-door be open, how could the 
cinders possibly travel backwards over the tender to the 
coaches and ignite the letter? The hot ashes in the 
ash-pan are also enclosed, and, besides being finely 
divided, and unable to ignite wood when scattered upon it, 
they are equally unable to reach the coaches. How, then, 
can fire from the locomotive seize upon the train? We 
submit that it is practically impossible. 

As stated by the L.G.B. Inspector, the only safe means of 
train lighting is electricity. We challenge anyone to show 
that a train lighted by electricity has ever been set on fire 
by its agency when in collision or derailed. Apart from its 
many advantages in other respects, electricity is the lighting 
agency par excellence on the score of safety alone, and as 
such its use ought to be made compulsory. С 


ELECTRICAL TRANSPARENCIES FOR 
ADVERTISING. 


By DONALD 5. MUNRO. 


ELECTRICAL signs are now regarded as among the most 
profitable mediums of advertising. Advertisements consist- 
ing of bright artificial lights were used for a long time, 


‘chiefly in connection with shows of various sorts, theatres, 


and temporary exhibitions. Associations of this kind lent 
vulgarity to most of the first electric signs, which were 
generally of a somewhat crude and glaring nature. Within 
the last two or three years, however, much ingenuity and art 
have been shown in improving the designs and softening 
the effect of these fixtures. New York, Paris, Berlin, 
Brussels, and even London have had a new night aspect 
given to sóme of their principal streets. Broadway and the 
Boulevard des Capucines simply burst into flower after dark, 
and thousands of pounds have been spent in these two streets 
alone on electrically-illuminated devices of all kinds. White 
und red are the prevailing colours. There are signs which 
flash out and in; signs which appear to be written by an 
invisible hand ; occasionally the inscriptions appear sentence 
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by sentence or word by word. Clock faces are arranged to 
change colour, and sometimes the time of night is made to 
appear at regular intervals. Other clocks are arranged with 
concentric rows of lamps round the face, and these light up 
rapidly, one after another, and give the effect of a revolving 
wheel of coloured light. Vertical cylinders are arranged 
with spiral rows of lamps up their length, and these when 
revolving give the effect of a screw boring itself into the 
darkness. Electric street cinematographs are now quite 
common, and mechanical devices which attract by reason of 
the unusual contortions which the attached lamps make 
against a black background. Apparently there is no end to 
ingenuity in this sort of thing. 

Electric motors, compressed air, hot air, water, clockwork, 
electro-thermal arrangements, pendulums or springs, and 
combinations of some of these are all in use to operate the 
lights on such signs. 

There is no doubt that these advertisements are effective 
quite apart from the attraction of novelty, and electric sign- 
boards have come to stay. 

After dark in large cities the chief streets are filled with 
crowds whose minds, released from business, are consequently 
much more receptive to outside influences. 

Shopkeepers all over the world are finding this out, and 
more and more are lighting up their shops at night. All 
interested in the increased use of electricity will not quarrel 
with the tendency toward late lighting, and should do all 
in their power to encourage this state of matters. 

It should be pointed out to shopkeepers that their adver- 
tisements are useless, and their shops might as well be non- 
existent during the dark hours, if they are not illuminated 
or fitted with an electrical sign of some sort. The sign has 
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proved of considerable service in the United States in 
securing business for the supply companies. Some com- 
panies there have adaptable boards.which they lend to their 
clients free of cost. The client gets the advertisement, and 
the company gets paid for the increased consumption of 
current. An arrangement like this could with advantage 
be used here in many districte. 

Quite apart from the expense of electrical energy, how- 


ever, many people who are alive to its advantages find. 


that an electrical sign is a very expensive thing to buy. 
The switching arrangements, if complicated, are apt to break 
down, and as most boards are exposed to wind and rain the 
repairs must be frequent. Some time ago the writer pro- 
tected an illuminated window blind. It is a cheap and 
effective substitute for an outside sign, is not liable to 
deterioration through exposure, and may be worth a 
description. 


It is intended principally for shops and warehouses, — 


which usually have their blinds drawn down after dark. 
The ordinary blind is removed and its place taken by one 
made of opaque cloth. An opening or stencil is cut in this 
cloth, and a panel of semi-transparent cloth is sewn or pasted 
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in. The advertising matter is painted in colours. light 
holland or tracing cloth make good materials for this panel 
—the outline of which may be round or rectangular or any 
shape desired. The panel may be lit from the usual window 
fixture, or better, as shown in fig. 1, p. 655. А 32-C.P. latup 
with mirror reflector is hung over a pulley, and the supporting 
cord is taken along to the side of the window and attached 
tothe window-blind cord. When the blind is drawn up, the 
light is also drawn up, out of the way, and is opposite the 
centre of the panel when the blind is down. Fig. 2 is from a 
photograph taken by the light shining through the trans- 
parency. ‘The wording does not necessarily show a lack of 
the sense of humour in the firm referred to. 

The arrangement is not costly, and the panel being abont 
the level of the eye, to those in the street, does not need to 
be very large. Of course, the whole window opening may 
be used, but this requires more light, and the effect is less 
vivid. Мо space is taken from the window for the display of 
goods.. These blinds may also be fitted to windows above 
the ground floor when the warehouse occupies the whole 
front of a building. To turn off the light at midnight, a 
time switch may be used, or a secret switch outside the shop 
may be put off by a policeman. 

For a cheap and simple advertising sign this arrangement 
ів exceedingly effective, and appeals to many who would not 
think of fitting up a regular illuminated signboard. 


SOME PRACTICAL NOTES ON 
THIE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A.M.I.C.E. 


ORGANISATION.” 


Fr is impossible to lay down a universal scheme for a“ new- 
business department that will be suitable for all towns of 
all sizes, but a general outline may be given, based on the 
experience of successful operation in many cities and towns, 
that can be so modified and adjusted as to meet the local 
conditions. Such an outline will doubtless be of great 
assistance if no other aid is obtainable ; but, since an active 
scheme of commercial development has proved itself in £0 
many instances to be such a profitable venture, it is 
undoubtedly the wisest plan at once to obtain the advice of a 
consulting engineer, experienced in the modern methods of 
commercial development, who, with his special knowledge and 
by taking into consideration the local conditions, will be 
able greatly to facilitate the establishment of the department 
on a sound basis, and to economise much valuable time and 
avoid fruitless expenditure in so doing. | 

In a town of 20,000 inhabitants or over, undoubtedly as 
a first step, the best course is to employ a capable and energetic 
man as manager of the department— if possible a man with 
the instincts of a salesman, who has been trained in the office of 
a central station, and, therefore, has a good knowledge of the 
conditions of operation and distribution, and has had some 
experience in dealing with prospective customers : that is to 
say, a man who, to a certain extent, will be familiar with 
the work he will be called upon todo. His age should not 
exceed 35 years, as in a position of this kind, the energy of 
youth is of great value. 

Having appointed such a man, the first move he should 


make is towards the establishment of an attractive oflice and 


showroom in a good location on one of the main streets. 
Here the general public can easily make inquiries, pay 
their bills, and see actual examples of methods of 
lighting and the various forms of labour-saving electrical 
appliances that can be utilised in their homes or businesses. 
Most of the manufacturers and the local wiring contractors 
are glad to co-operate with electric supply undertakings by 
loaning them apparatus for exhibition ; and the rent and 
the interest on the expenditure incurred in furnishing such 
an office and showroom, are far more than covered by the 
additional business that can be secured through their aid. 
The next matter that should receive attention is the 
securing of the services of suitable assistants to act as can- 
vassers. These canvassers need not be men who require 
high salaries, as the more important transactions would 
always be closed by the management ; they should be of 
good address and should preferably be men who have had 
some experience as travellers or salesmen—not necessarily in 
the electrical line. In a fairly prosperous town, something 
like one canvasser per 15,000 inhabitants will be required. 


THE SYSTEM. 


The keynote of modern successful business is system, and 
in these days of keen competition, the more perfect the 
system che more prosperous the business. In startingia “ new- 
business epartment it is very very essential that a good 
system be eMpayed, for, intelligently handled, it will be the 
means of saving nuch time and labour. 

When the genera: scheme of the “ system” to be adopted 
has been worked out, ү general instruction book should be 
Та он 1 e int on the general schedule decided 

‘actions relating thereto. Such a 
book should be of the loose", t form go that fresh instructions 
can be added in their сот; place from time to time, 
ав the system develops in it! details. It is advisable to 
maintain duplicate copies of vis book. опе for the use of 
employés and the other for the manager's reference. А 
book of this description will prove „f great value hens 
new employé is engaged, and will enerally assist in the 
smooth 5 of t apis ; 

Advantage shou e taken of . 
methods of keeping records — the тегйс gf modern office 


* Тһе introductory article of this series AD i 
of our last issue, реге оп рр. 650-1 


with a separate 
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numbered folder for each name, and the card index. One 
gandard size of card should be used, preferably the 5 in. x 
3in., of thin material, so that it can be easily used in the 
typewriter. i 
Each customer should be allocated a number, to facilitate 
reference to the records of the accounting department, 
ndence, installation data, &c. To the rotation 
number should be added a letter to indicate whether the 
building occupied by the customer may be classed as (R) a 
residence, (S) a shop or business place, or (P) а place where 
power is used. 


The first thing that should be done in the actual work of 


the department is the compilation of a card index of exist- 
ing customers, as it is essential that accurate information 
„should be on hand ready for the time when the question of 
an increase in the lighting or power load has to be con- 
sidered, and also to satisfy the queries usually put by a 
prospective customer as to what his neighbour is doing. 
Canvassers, by referring to this list, can avoid the error of 
canvassing existing customers. This index should be 
arranged in alphabetical order of the streets of the city in 
which the building is located, and not according to the 
initial letter of the customer's name, or the number that has 
deen allotted to him, since from the point of view of the 
supply of current, the building is the permanent feature and 
the occupant merely temporary. On the same card should 
be placed the customer's rotation number and a note as to 
his connection in equivalent 8-C.P. lamps and in horse-power 
of motors installed, &c. "The cards should be distinctively 
marked by а rubber stamp, say with a broad red band across 
the centre, so that they may be readily noted when placed 
with cards containing names of those who are not customers. 

In the vertical index file, in the folder under the 
customer's rotation number, in addition to copies of any 
correspondence, a form should be kept containing items of 
useful information that cannot conveniently be put on the 
cards. A note should also be made concerning any special 
applications of electricity at the consumer's premises, with 
any interesting data thereon. All information should be 
verified as far as possible by actually visiting the premises 
of the customer. 

While it is advisable to get the above-mentioned par- 
ticulars together as early as possible, it is, of course, very 
important to commence the actual canvassing, at the same 
time compiling a record similar to that mentioned above, of 
all buildings and their occupants, within reach of the existing 
service mains. То aid in getting this information together, 
maps of the distribution system should be prepared, with 
the various distributing mains indicated upon them in 
colours. This list completed, the remaining buildings in 
the city must be canvassed and listed in the same way. 
In both lists the form of illumination employed, with details 
as to the number of gas jets, Welsbach burners, average 
monthly bills, the name of the owner of the building, &c., 
should be carefully noted. To aid in obtaining the occu- 
pants’ names, the local directory will afford considerable 
preliminary assistance, and the telephone book will form a 
useful check, but these cannot usually be fully relied upon, 
and it is most necessary to obtain absolutely exact records. 
Even such an apparently small item as getting а man’s 
initials correctly, and his name spelt properly, is of more 
importance than appears at first sight, for many men are 
very sensitive on this point, and to rub a man the wrong 
way, even in the slightest degree, when soliciting business 
isa mistake which should be carefully avoided. А correct 
and complete record is always of value, anything else is 
worse than useless. Having obtained the record, it must 
continually be kept up to date by following up all removals 
which take place in the town, information concerning which 
should be sought from daily papers, from friendly estate 
agenta, auctioneers, architects, contractors, and from all others 
who are likely to know of such changes. 

Тоо much stress must not be laid on the “ system," for, 
after all, it is but a means to an end ; alone it is of very 
little avail—it must be backed up by sound common sense 
and good management. 


CANVABBING. 


With the collection of the above-mentioned information, 
of course, commences the real canvassing. The way should 


be prepared as far as possible by suitable advertising matter, 
and the day before a call is made, a postal card should be 
sent making mention of the fact, thus paving the way for a 
favourable reception. | 

The most likely places should first of all be attacked—the 
shops in the main streets and the factories, then the smaller 
shops and larger residences should receive attention, and so 
on until the whole town is canvassed. The canvasser, after 
making a call, should not omit “ ќо leave his card.” The 
card suggested as advisable would be a post-card addressed 
to the central station, and having on the back a printed 
request for a representative to call, spaces being left for 
filling in the time and the day which would be most con- 
venient to the sender. This card, if placed by the canvasser 
on the telephone, or other convenient and prominent place, 
will at least serve as an advertisement and reminder of the . 
existence of his department, even if it is never actually 
posted. | 

The canvasser must be provided with a certain amount 
of “ammunition " before he makes his call; he may or may 
not be a technical man, but he must be thoroughly coached 
and posted in those matters with which he has to deal, for 
it is fatal if the prospective customers realise that they are 
talking to someone who does not know much more about 
the electrical business than they do. In residence 
canvassing it is well to endeavour to be allowed to 
estimate for wiring the house. The specification should 
be prepared in two ways, one with the wiring done 
in the way that best suits the ideas of the house- 
holder, and the other in such a manner that the figure is 
reduced ag much as possible, by omitting all lights but 
those which are absolutely necessary, confining the lighting 
to the living rather than the sleeping rooms, and thus giving 
an idea of the minimum price an installation could be put in 
for; the lower figure also shows up the difference between 
necessity and convenience, and presents in a somewhat better 
way, what at firs& may appear to the average householder to 
be a very high figure—the householder being usually 
unacquainted with the cost of installation work, whether for 
electricity or gas.  Chandeliers and other fixtures should 
always be figured as extras, as taste varies so much in the 
selection of these fittings, and their price added to the cost of 
wiring, makes the latter appear excessive. — 

A standard form should be prepared for use in getting the 
wiring data together, to ensure that nothing is omitted, and 
also so as to see that if the work is bid upon by more than 
one contractor, they base their estimate on the same 
Specification. . | - 

As a rule, it will be found best that the canvasser should 
not make an estimate at the time of calling, though it is well 
that he should be able at times to givean approximate figure, 
making it quite clear to the prospective customer that this is 
so, and at the same time mentioning that an accurate 
figure will be presented in the course of a few days’ time. 


HIGH-SPEED ELECTRIC MACHINERY: WITH 
SPECIAL REFERENCE TO STEAM 
TURBINE MACHINES. 


By PROF. SILVANUS P. THOMPSON, D.Sc., Е.К.5. 


(Abstract of Howard Lectures delivered before the SOCIETY оғ ARTS, 
January 18th and 25th, and February 1st, 1906, and published 
in the Journal of the Society.) 


OUTPUT oF ELECTRIC GENERATOBS. 


VABIOUS factors influence the output of electric power which can 
be obtained from an electric generator of given construction. 

The current that can be drawn from the machine at the working 
voltage is limited (a) by the heating of the armature or other part 
of the machine; (^) by the reaction of the armature interfering 
with the voltage of the machine; (c) ia the case of continuous- 
current generators by the difficulty of sparkless collection of the 
current. On the other hand, the voltage of the machine is limited 
by other considerations; (d) the speed at which the armature is 
driven; (e) the magnetism provided by the field-magnets; (/) the 
adequacy of the insulation of the conductors. Besides these 
limitations which affect the two factors separately, there is a 
limitation due to them jointly—namely, (у) the adequacy of the 
mechanical construction of the armature, its mounting and its shaft 
to withstand the application of the torque, when running at the 
actual speed. There are yet two other limitations to be considered 
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The coefficients £ and В are connected by the relation :— 


ALTERNATE CURRENT GENERATORS. 


608 x 1010 
Esson JJ e ea 
) кхв,Х@хү 


; 159 x 10? 
(Steinmetz) B "Xa HE ЧЕРТЕ, 
Where к is a coefficient worth about 1711, depending on the form- 
factor of the magnetic distribution, and on the distribution or con- 
centration of the armature windings in slots. 

The pole-pitch 7 of alternators depends only on the peripheral 
speed v, and on the frequency f. ІЁ т is expressed in feet рег 
minute, and / in cycles per second, then the value of т in inches is 
given by the formula :— 

m 


T= 
10 f 


This relation has the result that if the foundation wheel of the 
revolving field-magnet structure is of cast-iron, since the appro- 
priate safe peripheral speed for the magnet poles is about 5,000 ft. 
per minute, the pole-pitch will be about 10 in. for alternators of the 
normal frequency of 50 cycles per second, or 20 in. for the less 
usual frequency of 25 cycles per second. For field- magnet systems 
built of steel laminations or of solid compressed steel, higher 
peripheral speeds are safe, and the pole-pitch becomes corres- 
pondingly greater. 

Another rational formula of great value in determining the size 
of frames, since it fixes the total flux from all the poles, is given by 
the expression— 

рн = КУА x 445000 x 10° 
X q 
where р is the number of poles, N the flux from any one pole, k. v. A. 
the output in kilovoltamperes, and v and q have the same meanings 
as above. 

The formulw given above are all rafional. Those for continuoue- 
eurrent generators can be easily deduced from the following four 
expressions :— 

J. Electromotive force generated. 

E = E d N. F. M. 

0 60 
where c is the number of circuits in parallel through the arma- 
ture, and z the number of armature conductors (total) in the 
slots. 


2. Number of armature conductors. 


x z x N= 10°; 


= XY Nd Xx Cc = с; 


where c is the whole current at full load. This formula is a con- 
sequence from the definition of the specific electric loading, 9, as 
the number of amperes per inch of the periphery; for each con- 
ductor carries C — c amperes, and the periphery is x d, whence 
= 10 + тб с. 


3. Flux per pole. 
N=B Xd XN XV XI +p; 


for the pole face area is equal to the pole-span d r y + p multi- 
plied by 7, and multiplying this by the mean flux-density over the 
area gives the flux. 


4. Output in kilowatts. 
K W = E X OC ~ 1,000. 


An example of the use of such formule may be given by way of 
illustration. Let it be required to find the principal dimensions d 
and / for a continuous-current generator to give 160 amperes at 
250 volte, to run at 300 nR.P.M. This will be a 400-xw. machine. 
Experience shows that for such a machine appropriate values of 
the constants will be: в, = 55,000; у = 600; ү = 075;v- 
3,600. Hence the Esson coefficient will be 


, 008x107 ^ — 
55,000 x 600 x 0775 


400 
PI = 24,600 X 300 = 32,800. 


12 х 3,600 „„ c ^ 


= 24,600 


32,800 
DO.) St e 
ee 457 x 457 
Now the advantage of rational formule such as these is this:— 
That, taking as a basis of experience a few machines which have 


= 157 in. 


been found to work well, and deducing from their dimensions and , 


performance the values of the constants B,, g, у, and v, those same 
constants can be used to design other machines of different outputs 
and speeds, with the absolute certainty that when oonstructed their 
performance will be such as to fulfil the prescribed speciflcation. 
The output formule give a direct means of starting with the proper 
dimensions. They do not, it is true, afford an immediate solution 
to the question of the cheapest machine, for whether we use the 
or the d formula, choice is still left as to the particular values 


of d and / which will meet the case. That is to say, the formula 
furnishes the designer with a number of primá facie designs, each 
of which will fulfil the specification, and amongst these he must 
subsequently select the one which, under the existing conditions of 
cost of materials and labour and of the organisation of his factory, 
will be the cheapest to construct. On the question of design in 
relation to manufacturing coste, several most valuable pa have 
been published by Mr. Hobart,* whose experience asa designer has 
been probably as extensive as that of any other engineer. One 
may use either the dl formula or the di formula as a 
basis, but I am disposed to the view that while the former is more 
suitable for designing continuous-current generators, the latter is 
preferable for alternators. For іп the case of continuous-current 
designs, the dominant question is sparkless commutation, not heat- 
ing, nor regulation, and surface speed is a secondary consideration ; 
whereas in ordinary alternators smallness of voltage drop is the 
dominant question, and the surface speed is vastly important as it 
governs the pole-pitch. 
(To be continued.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Oorrespondents should forward their com- 
munications at the earliest moment. No letter oan be pub- 
lished unless we have the writers name and address in our possession. 


—— — — 


Cost of Living in the South American Republics. 
(By One who has had Experience There.) 


Having received numerous letters asking for the cost of 
living in South America, I have come to the conclusion that 
the best way to answer is through the columns of the 
ELECTRICAL REVIEW, 

There seems to be an idea that one can live in South 
America at nearly the same cost as in England ; but in this 
there is a great mistake, paper being uscd in:tead of gold, 
and the rate of exchange varies from day to day. I will give 
a few prices, which will show the cost of living, if one 
wishes to uphold his position, and in this country everyone 
is expected to do this. 

The first question which is asked by most of those who 
write me is—What is the cost of lodgings and food? A 
room (not furnished like one in England), with coffee and 
bread in the morning and dinner at night, costs from £9 to 
£15 per month. Breakfast, which is served at about noon, 
usually costs about £5 per month. Total ccst, from £14 
to £20 in all. 

Clothes are a very expensive necessity. A suit which 
could be bought in England for £3 108., costs from £7 
to £10,and is not a good fit such as one might expect 
for the price. The continual change of climate necessitates 
at least four suits a year, also an overcoat, which will cost 
from £7 to £12. Shoes which can be bought in England 
for 158., cost £1 10s. to £2, and the sandy soil wears them 
away very fast. If one wishes to enjoy a smoke, he will 
pay 28. for a cigar, and tobacco will cost from 108. to 18s. 
a pound. Other expenses are just as high, and if one is 
married he will pay about £15 a month for a house contain- 
ing five or six rooms. 

One question asked is, Could I live on £400 a year? I 
would not advise any engineer or manager to accept a salary 
of less than £600 per year, and then he could not save 
much money. The price of everything is going up, and 
there is no knowing when it will stop. A man obtains a 
situation in England, and thinks a salary of £400 a year 
very large; but I can tell you that £150 in England is as 
good, if not better, than £400 in South America. 

I am frequently called upon by men who come out here 
on spec.,“ and not finding work are on the verge of starvaz 
tion. I may cite the case of one man who came out here 
with £150, and were it not for help obtained by subscrip- 
tion, he would never have seen old, England again. 
Another point is that one must speak the language of the 
conntry (Spanish and Portuguese) as English is only spoken 
when absolutely necessary, which is seldom. 


* Electric Motors" Whittaker & Co., 1905. Electrical 


Magazine,“ August, 1905. ' Method of Designing Induction Motors,” 


St. Loais Oongrass, 1904. 
Engineers," X XXVI. p. 374. 


"Journal Institute  Ele^trioal 
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I hope this letter will satisfy those who have written me, 
and also others who are in want of information regarding 
South America. | 

English. 

Buenos Ayres, September 27th, 1906. 


[We are indebted to our correspondent for his interesting 
letter, and should be glad to receive similar information 
from other countries for the guidance of readers who may be 
meditating emigration.—Eps. E. R.] 


— ee — 


_ Twin Lead-Covered Wiring. 


Mr. H. B. Maxwell, in his letter re the above, asks your 
permission to explain for the benefit of your readers the 
superiority of the twin lead-covered wire system, with the 
make believe that the idea was his own. 

Hundreds of pounds worth of twin-wire lead tube system 
(which is that of the late Mr. R. F. Yorke, M.I.E.E.) was 
done in Partick before Mr. Maxwell arrived, which he at 
once condemned, giving it a serious set-back, but as it has 
stood the test of over 10 years, with all the dangers of 
contact with gas-pipes, damp, nails, &c., I suppose Mr. 
Maxwell has now become a convert to the lead system. 

Mr. Maxwell tells us lead-covered wires should always be 
run on the surface and looped—this seems to be as far as 
his confidence goes in electric work and workmen—such 


opinions as these have been the ruin of the trade as a 


profession. The work is now played as much as possible 
into the hands of the unskilled workman and boy labour, 
so that journeymen are suffering very severely. Twenty years 
ago workmen were trained in concealed wiring, perfect 
jointing, &c. ; such work at the present day is pointed to as 
samples of perfection and confidence. 

I often wonder what would happen to the gas fitter or 
plumber who would propose that all his pipes must be 
brought to the back of the brackets, and water cranes to be 
looped—and that they should all be run on the surface—he 
would certainly be put into an asylum. 

Mr. Maxwell proposes to cover the twin lead-covered 
wires behind plaster, with lengths of Simplex tubes, coated 
after erection with tar or other cheap preservative. How is 
he going to coat or preserve the inside of the tubes next the 
wires ? Practical experience with users of iron and steel tubes 
is that corrosion begins in the inside of the tubes as well as 
the outside—until it gradually closes the interior up—and in 
time will penetrate the insulation of the wires, and they can 
never be pulled out or got at. | 

Steel is not to be compared with lead for a lasting pro- 
tection for electric wires, and many engineers know it and 
confess it, but steel is boomed by a syndicate spread all over 
the country—that is the great barrier to the lead or other 
systems. 

I am of the same opinion as the late Mr. Yorke that the 
day will come when tin lead will be the only allowable 
system. 


| David Mc@ibbon. 
Partick, October 16th, 1906. 


—— t n a m Ао Re —— 


I shall be glad if you can afford me the space in your 
paper to reply to Mr. H. B. Maxwell's letter on the above 
subject in your issue of October 12th. 

The use of three and four-plate ceiling roses as suggested 
by Mr. Maxwell is certainly delightfully simple, but such a 
method fails to provide the most essential detail, namely, a 
convenient and effective means of rendering the lead 
sheathing metallically continuous for the purpose of earthing. 
If lead-covered wire may be run in roof joists, why not in 
the centre line of floor joists as I suggested ? It is just as 
much out of harm’s way. | 

With regard to walls, I go further thun Mr. Maxwell, and 
вау lead-covered wire should never be laid in plaster or 
cement," but laid in a chase cut in the brickwork and 
covered with hoop steel td keep the plaster or cement from 
contact with it. | 

As to cheapness, undoubtedly ceiling roses are cheaper 
than the joint boxes; but, as they do not fulfil the same 
functions, the comparison is not a fair one—at any rate, I 


think it can hardly be claimed that split steel tube 
bushed " is cheaper than hoop steel. 

I think Mr. Maxwell, in drawing his conclusions about 
the joint box, has been a little misled by the illustration. 
The box is fitted with the pillar type of terminal, which he 
describes as being so superior. I sent one of the joint boxes 
to Faraday House to be tested, and in the report it states 
that a pressure of 10,000 volts was applied before sparking 
took place between opposite poles across the surface of the 
porcelain, and that the box, beyond being perceptibly 
warm, was found to be uninjured. The saddles are now 
being slotted in the top and tinned, so that they may be 
soldered to the lead sheathing, clamping being no longer 
depended upon for securing contact. The earth plate is 
also being tinned to protect it from corrosion. 

E. L. Berry. 


London, W.C., October 22nd, 1906. 


` 


The Double-flow Steam Turbine. 


In your issue of the 12th inst. is a communicated article 
on the double-flow steam turbine, which is deservedly praised 
by the writer as possessing features in mechanical design far 
superior to the single-flow Parsons type. It is unnecessary 
to go into these particular advantages here, but what 
appeals to me in the first place is the lack of full knowledge 
displayed in the account of the accident to one of these 
turbines through faulty operation of the condensing plant. 

In the first place, the only firm manufacturing a double- 
flow turbine in this country is the British Westinghouse 
Electric and Manufacturing Co., Manchester ; and secondly, 
the only station out of the many supplied with this turbine 
where an accident has occurred due to faulty operation of 
condensing plant, viz., the cause pointed out by the writer, is 
the Underground Electric Railway Co.’s station at J.ot’s 
Road, Chelsea, where eight 5,500-Kw. turbo-generators are 
installed. This being so, it is necessary, in justice to this 
particular design, to point out that it was due to no inherent 
fault of the turbine, but entirely to the arrangement of 
exhaust valves and piping, which were neither designed nor 
supplied by the British Westinghouse Co. The turbine 
exhausts at each end into a vertical condenser as stated, each 
exhaust being provided with a sluice valve linked to the 
other with a driving chain. One valve, due to had setting, 
lagged the other and allowed one end of the turbine to 
exhaust to the condenser at a fairly high vacuum, while the 
other exhausted to atmosphere. The difference in end 
pressure set up was fatal to this, as,, indeed, it would be to 
any piece of similar machinery. 

To prevent a recurrence a pipe was fitted connecting the 
two exhausts at a point between the turbine and valves, 
which was enough to prevent a similar accident, even though 
one valve was fully open, and the other closed. Since this 
* fool-proof " device was fitted, the trouble has been entirely 
eliminated. 

Again, it is almost laughable to read in the article under 
discussion how little the writer understands his subject. 
He considers the case of а number of rows of blades being 
stripped on one side only, and says :—'* The result would 
very often prove disastrous, the inequality of pressure get up 
being probably sufficient to damage the comparatively weak 
thrust block to such an extent as to cause further mishap." 
Although a “little knowledge is a dangerous thing," one 
would have supposed the writer to have studied his subject 
a little deeper. If he had, he would have found that the 
quantity of steam flowing into each side of the double-flow 
turbine was absolutely independent of the Parsons blades, in 
fact, if the Parsons blades were entirely out on one side, the 
quantity of steam flowing into that side would remain the 
same; this is due to the fact that the steam is admitted 
through nozzles, the terminal pressure of which is less than 
58 of the initial pressure. We can only presume that the 
“ inequality of pressure which is going to be so “disastrous,” 
is the outcome of a vague idea that were some of the first 
Parsons blades, which are short, stripped, the subsequent 
rows of longer Parsons blades would present a larger area to 
the steam. They would, but the pressure would drop in 
proportion, so the conditions would remain practically as 
they were before, and no undue thrust would be 
experienced. 
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Trusting you will find space in your columns for this 
repudiation of an unjustifiable criticism of a type of turbine 
rapidly becoming popular. | 

Onlooker. 


[Surely * Onlooker" is inconsistent ; he says first that 
the double-flow turbine is “ deservedly praised” by the 
writer, and winds up by repudiating thè unjustifiable 
criticism." Не retells the tale of a disaster toa turbine, 
without adding any new information, and endorses the 
writers explanation of the means adopted to prevent a 
recurrence. He then ridicules the writer's remarks on the 
double-flow turbine—who said anything about the Westing- 
house type ? Mr. Parsons used it years ago—and applying 
them to a particular type, labours to prove them inapplicable. 
But the fact remains that in the Parsons double-flow turbine, 
stripping of blades in one half will upset the balance of end 
pressures.—Eps. E. R. uL 


Cost of Suction Gas Power. 


I cannot say that you have always treated me with the 
respect and consideration to which I think I am entitled. 
At the same time, to give the devil his due, I fail to see 
that you have been in any way unfair to the suction gas 
plant, or in any way biased against it, or unmindful of its 
advantages. I am somewhat surprised at the attitude taken 
up by the Campbell Gas Engine Co. It is unfortunate that 
almost all people who engage in the making and selling of a 
manufactured article are apt to assume the same intolerant 
attitude in respect of criticism. So long as the critic is 
gaying things on the favourable side, the criticism goes down 
like melted butter, but the reception of the slightest-adverse 
comment reminds one of the old woman who was passing 
hence and recounting the ledger balances of the little shop 
to her husband. So long as her feeble voice recounted ** Mrs. 
Smith owes us 3s. 4d.," &c., he listened with patience, but 
when the credit was done with and she began to recount their 
debit balances, he stopped her promptly with, “ Thee get 
on wi’ thi deein' and leave them things to me.“ 

T. a. V. 


With reference to the “ concrete example of 20 в.н.р. per 
hour for 1d.," contained in your issue of the 19th inst., we 
note that Mr. Campbell states that the test was carried out 
e under ordinary working conditions.” On looking into 
the figures, however, we find that the said “working con- 
ditions " are represented by a load factor of 94 per cent. 
over a period of 6°75 hours! 

We would respectfully ask Mr. Campbell for a ** concrete 
example" of the results obtained with a similar engine 
averaged over a period of, вау, 2,500 working hours, and 
with а load factor nearer 9:4 per cent. than 94 per cent. 

Further—it is only a detail—the addition of the charges 
for capital, depreciation, maintenance, &c., would make the 
thing look more complete. | 

We hope that this will not be looked upon as either 
* unfair or partial criticism," but it pains us to see the fair 
fame of the suction gas plant sullied by even the slightest 
breath of misrepresentation. mM 


І H. R. 
Edinburgh, Oriober 20th, 1906. 


Replying to your footnote to our letter in your last, we 
shall not complain of what you. may publish bearing on the 
above subject if you will publish facts and publish them 
impartially, We do not, however, include the “ com- 
municated " article or your reference to the cost of coal in 
London as coming within the above category. They belong 
to the series of side-thrusts which it has been your practice 
to insert in your journal from time to time. : 

Whatever the journalistic practice may be with regard to 
communicated articles, the ordinary reader of your journal 
will take it that what is published by you, outside your 
‘* Correspondence " columns, has your general approval, and 
may be accepted as of value, or it would not be found in 
your journal, whereas the particular article in question is 
unfair and is extremely biased in ita view. | 


~ 


With regard to the figures we sent you re “ 20-B.H.P.- 
hour for a penny,” we are afraid you must be erroneously 
trying to read into them or infer from them something 
which isn’t there. You say that our figures are absolutely 
unjustifiable ; we shall be glad if you will explain this 
statement. The figures are quite clear to any power user, 
and are given in such a form as will enable him to compare 
them with similar data for other forms of power. 

With regard to the figures in the рр you quoted, 
as we said in our last, we don’t discuss them at present. 
The unit taken is one in which the suction gas plant is 
not commonly built to-day. We question whether there 
is a unit of this power working in this country at the 
present time, though there doubtless will be before long. 
It is the competition in the smaller units which has aroused 
the opposition to this power, and those smaller units of, 
say, 25 B.H.P. and upwards can be run on the more 
favourable fuel consumption figures quoted in that paper. 

If a fair comparison is made in unita of these sizes, the 
favourable results obtainable under ordinary working 
conditions from a suction gas plant stand out unmistakably 
as compared with any other power. We leave the larger 
unit to be dealt with when it is here. 


The Campbell Gas Engine Co., Ltd. 
| HocH CAMPBELL. ` 
Halifax, Oclober 22nd, 1906. 


[What is of value we approve ; but we do not imagine 
that only what we approve is of value, and therefore we 
frequently publish articles which we think of value, but 
which express views with whioh we are not in agreement. 
Our correspondents plainly object to our publishing both 
sides of a question—yet they ask us to be impartial ! 

„Twenty B.H.P.-hours for a penny is a misleading catch- 
phrase, which gives no clue whatever to the true cost, and, 
in fact, is pure nonsense. No man in this or any country 
can obtain 20 n.H.P.-hours for one penny. The phrase is a 
perfect example of suppression of the truth, suggestion of the 
false. We did not say the figures were at fault, but the 
statement above quoted.— Eps. E. R.] 


— —— — 


The Penetrating Properties of the Arc Light. 


I sha]l be glad if you will allow me a little space in which 
to reply to “ Sol's letter in your issue of the 12th inst. 

In the first place, I must recommend “Sol” to read the 
paper by Tyndall on * The Blue Colour of the Sky," which 
was published in the Proceedings of the Royal Society, 1868- 
1869, and he will then find that, although the theory he 
has attempted to propound may account for the blue colour 
of the firmament, it cannot conceivably account for the blue 
colour of distant objects as seen through the lower strata of 
the atmosphere ; because, as Tyndall points out, such lower 
strata cannot be conceived to contain unvaporised particles 
of water. Е. 

Ав I understand Sol's rendering of the theory, the 
atmosphere becomes more transparent the more solid par- 
ticles it contains, instead of approaching, as most people 
would have thought, the opacity of a brick wall. 

In an earlier letter I stated that I had already proved 
that the light from a 100-watt mercury arc penetrates a 
fog better than the light from & 500-watt open carbon arc, 
and none of “ Sol's ” theorising will explain away this fact. 


C. Orme Bastian. 
London, N.W., October 22nd, 1906. 


Application ef Magnetic Brakes. 
Mr. А. B. Newell's observations re the above in this week's 


issue, and his summing up in the six notes, support my con- 


tention that the majority of accidents have been caused 

locked wheels and consequent skidding, and although I 
believe the ordinary electro-magnetic track brake is satis- 
factory on systems where there are no severe gradients and 
where а car cannot accelerate to a dangerous degree even if 
skidding takes place, I am still inclined to think that from 
the standpoint of safety, on some tramway systems, it is 
desirable to energise the track brakes from the overhead wire 
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which may be easily accomplished from the ordinary con- 
troller by making the necessary connections from the braking 
contacts. 

With respect to the proposed introduction of an automatic 
switch, I may say I have experimented in this direction for 
some years, and in 1901 I designed and patented an 
automatic switch which cut off the power supply and short- 
circuited the motors when a predetermined speed was 
attained (and which could be operated by hand at any time). 
It worked in a very satisfactory manner, but as the 
result depended entirely on the wheels revolving, and as 
it is now well known that at the critical time the wheels 
are not always revolving, the idea was dropped; and in 
my opinion, with track brakes designed for trolley excita- 
tion, there is no need for an automatic switch on the lines 
suggested by Mr. Newell, as the track brakes will then 
control the car even if the wheels are locked by the hand 
brakes. - 

H. E. Yerbury, 
Chief Electrical Engineer. 

Sheffield Corporation Tramways, 

October 22nd, 1906. 


i Zone Patents. 


I do not know what interest your readers can take, except, 
possibly, one of quiet amusement, in the question (deeply 
interesting to Mr. Joel) as to who is entitled to the credit 
which it appeara is due to the inventor of the Zone machine. 
I should not myself go out of my way to claim any kudos, 
but when I see an attempt by Mr. Joel to “show his 
authority and right as the inventor of the Zone motor," 
whatever that authority may mean, I would ask you to grant 
me a space in which to put the true facts of the case before 
your readers. | 

In the first place, from the account and schedule of the 
Zone patents that Mr. Joel gives, it would appear that his 
patent is the chief one, and the others merely subsidiary ones, 
which the Zone Co. have not thought it worth while protect- 
ing abroad; as a matter of fact, my inventions have been 
patented in more foreign countries than Mr. Joel’s, and 
represent three entirely distinct inventions. Only one 
patent of mine, No. 6,666, for small machines, was and 
could be in any way disputed by Mr. Joel, the principal 
Zone patents being quite unaffected by his patent. Mr. 
Joel bases his contention on the use in his specification of 
the term ** Neutral Zone," and because he describes his field 
coil as ** trending " in the direction of the armature winding. 
I do not know who originated the term “ neutral zone," but 
it was certainly not Mr. Joel; and with regard to the other 
point, I do not know of any dynamo, except, possibly, the 
Lundell type, in which the field coil could not be described 
as “ trending ” іп the direction of the armature winding. 
The whole thing depends on how and in what way the field 
coil **trends," and a reference to Mr. Joel's patent will 
show anyone that the interpretation he now seeks to place 
on the words is not borne out either by his description or by 
his drawings. 

It is a little curious that, although Mr. Joel took out his 
patent in 1900, he did not attach any importance to the way 
in which the field coil “ trended " until I was induced to join 


the Zone Patents Co., and explained to him personally the 


advantages as regards reduction in reactance voltage that I 
obtained by my system of winding. Even as late as January 
13th, 1903 (the Zone Co. being formed in December, 1903), 
Mr. Joel read a paper before the Civil Engineers, in which 
he described his motor, and called it by the name “sine 
motor,” on account of the sinuous shape of the field coil. 
Now that he sees the great success of my inventions, he 
calls his motor a Zone motor in order to reap credit which 
most certainly does not belong to him. As a matter of 
fact, any practical dynamo manufacturer would tell him that 
it is well-nigh, if not absolutely, impossible from con- 
structional reasons, to make a Zone motor by his method. 
Certainly if by some chance it could be made, the result 
would he very different from anything shown in Mr. Joel's 
specification. "The two things are quite distinct, Mr. Joel's 
patent being for a four-pole machine with only one coil, 
whereas I use four coils for a four-pole machine, six for a 
nix-pole machine, and во on. | 


The only machine in which I use one coil is my two-pole 
under patent No. 6,666, which was the only one opposed by 
Mr. Joel, and in connection with this patent I was assured 
by those better qualified to judge than I am that if the case 
had come before the courts, as I now wish it had, it 
would most certainly have been decided in my favour, and 
that it would have been held that, to use the words of 
the Comptroller General: The S coil claimed by the applicant 
(Mawdsley) is defined in his specification as presenting the 
feature of two straight portions parallel to the armature and 
is nof а sinuous coil such as is described by Mr. Joel." The 
fact that a specific reference is made in a patent to another 


patent does not necessarily mean that they clash. 


Mr. Joel quotes a description of the Zone system which 
appeared in your paper in 1904, but omits to say that the 
only figures he gave regarding reactance voltage were 
supplied by the writer of this letter, and that my late firm, 
Messra. Newton's, of Taunton, supplied him with illustra- 
tions for that article. I may be sordid, but the interest I 
take in an invention of this nature, and the credit that I 
think attaches to the inventor, are more or less measured by 
the commercial possibilities of the invention, and as a share- 
holder in the Zone Patents Co. I can assure Mr. Joel that, 
when his motor brings into the coffers of that company even 
one-tenth of the royalties brought in by my machine, he will 
be welcome to all the credit that he likes to take, but until 
that desirable result is attained, I venture to say that your 
readers -will be inclined to think that the writer who has 
spent years in designing machines under his own patents 
and in bringing the machine to its present pitch of perfection, 
is more entitled to whatever credit there may be in the 


inventing of the Zone machine than is Mr. Joel, the inventor 


of the Sine machine, who tries to claim that credit on tLe 
strength of an interpretation of a few words in a specifica- 
tion which is not supported by the drawings attached to the 
specification or by his own description of his invention. 


H. St. Hill Mawdsley. 
Taunton, October 22nd, 1906. 


— —— nu»4ꝛñ— — 


Rall Corrugations. 


Mr. Boot in his letter in your issue of tuc 19th inst. 
states that, in his opinion, corrugations are due to the 
sparking of the return current. In your editorial footnote 
you ask about steam railways. Yes, but surely we need not 
go so far as steam railways, when on our own tramways we 
get corrugations on lengths of rail down hills where no 
power is consumed by the car. This, I think, easily dis- 
proves the sparking theory. On this section of tramways 
we are using solely regenerative cars, and we get corrugations 
in several places, chiefly when the cars either pull up or 
steady down to about eight miles per hour. Now the re- 
generative car is pulled up entirely without hand brakes, 
so that the vibration set up by brake blocks can have 
nothing to do with the trouble here. 

Again, these corrugations occur not only on steam and 
electric lines, bat on cable tramways, and here there is no 
tractive effort from the wheels, so that the theory of the 
single ended drive is put off. To my mind we are then 
brought to two common things on all lines, viz., wheels and 
rails, and if we consider the rails first, we find that the 
trouble occurs on railways with a flexible road bed, and also 
on tramways with a rigid bed; then on this line we have 
them on English rails laid in 1905, and on German rails 
laid in 1904, so that the trouble does not appear to rest 


‘either with the rolling mill or the road construction. 


In one place here it is a difficult matter to find the rail 
joints ; still the corrugations are there, but they commence 
in the centre of a rail and not at the joint, and continue for 
about 80 ft. 

Now let us turn to wheels, and we find that we have the 
troubles on lines using exclusively cast-iron wheels, and also 
those using tired wheels, but in each case I think it will be 
found that if the wheels are gauged accurately after a little 
wear one wheel will be larger than the other, so that in 
running one wheel must slightly slip. I would suggest that 
this slipping action bears a definite relation to the speed and 
weight of the car, and only tends to produce the corruga- 


‘tions when these three items bear this relation to each other. 
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If some of our traction engineers would give us their 
opinions, no doubt some solution to this mysterious trouble 


might be found. ! " 
H. Coxon. 


Yardley, Birmingham, | __ 
October 22nd, 1906. 


Gas. 


I was much interested in reading your article last week, on 
page 651, regarding gas, and a friend of mine having handed 
me the enclosed circular from the Leamington and District 
Gas Fittings Co., brought it home still more forcibly. I 
think this circular might be interesting to you if you have 


not already seen it. 
| J.: Е. Teasdel, 


Engineer and Manager. 


Pontypridd, October 22nd, 1906. 


[The circular is of the usual form, which has apparently 
been stereotyped by the gas interests, and supplied in bulk to 
the local companies ; it purports to show that electric light- 
ing, at 54d. per unit, costs 14 times as much as gas lighting, 
with gas at 2s. 6d. per 1,000 cubic ft. 

An ounce of fact is worth a pound of theory; our own 

"actual experience has been that, under precisely similar 
conditions, gas lighting (largely incandescent) with gas at 
28. 10d. costs more than electric lighting, with carbon glow 
lamps, at 5d. per unit. This is based on the quarterly bills 
alone: the saving on redecoration, &c., is an additional gain, 
and, of course, the advantages of convenience and healthful- 
ness are all on the side of electricity.—Eps. E. R.] 


The Working of Foreign-owned Patents. 


Mr. Byng’s letter in your issue of the 19th inst., replying 
to your leader of the 12th on my article in the current 
number of the National Review on British Patent Laws is 
hardly what the occasion called for. 

But the explanation given in your note on page 610 of 
the number for the 19th inst., showing that Mr. Byng was 
responsible for the estimates of 10 millions and 30 millions 
respectively mentioned in my article, and upon which you 
commented, sufficiently establishes my good faith, and I 
need not pursue that subject further. 

If any error has been made, perhaps the kindest and 
justest extenuation is to be found in the fact that Mr. 
"Byng's health has not for some time been such as to afford 
him time or opportunity for careful research, 

If Mr. Byng has unwittingly given an excessive estimate 
of the amount of trade lost to this country by the monopoly 
in telephone apparatus and appliances, that does not affect 
the principle I was contending for, although it is always 
most desirable to have accurate data given in advocating 
any principle. Whether the amount of trade was £300,000 
or £30,000,000, the principle remains unaffected. 

The main purpose of my article was to call attention to a 
principle—which in your leader of the 12th inst. hardly 
received the attention it deserved—namely, the unfair 
operation of our Patent Laws, and the extent to which 
British manufacturers are handicapped. The justice of this 
principle, which for years I have been striving to 
establish, has been unanimously affirmed at annual con- 
ferences of the Associated Chambers of Commerce ; and, as 


the President of the Board of Trade, Mr. Lloyd-George, has. 


now accepted it, and has promised, on behalf of the Govern- 
ment, to introduce a Bill next Session to meet the wishes of 
the Associated Chambers, I am quite content to await the 
issue of events. 

The proposal has already been endorsed by public men of 
all sections of Parliamentary life, and when the Govern- 
ment introduces the Bill, I do not anticipate that it will 
meet with anything but a friendly and cordial reception. 

I see nothing to object to in the argument which you 
quote from the Quarterly Review, of 1859. 
troubles, bowever, with foreign manufactures arising from 


patents have only come acutely to the front within the last 


20 or 80 years, so that the writer in the year 1859 is some- 
what out of date, and could have been hardly aware of the 


Most of our. 


disabilities under which British manufacturers labour to- 
day. | | 
There is only one minor point in your article which calls 
for a passing word of notice, and that is your method of 
measuring the amount of money spent in labour and materials. 
To gauge that amount by the amount of capital of a com- 
pany seems to me somewhat fallacious, because many under- 
takings or private firms with £50,000 of capital, and good 
credit, do a turn-over of half-a-million in a year. 

It is needless to observe, as I have already shown you 
evidence on the point, that I have endeavoured in this 
matter to obtain information from all sides, and I had no 
partiality for any particular set of figures, nor had I any 
desire to make any reflections upon the National Telephone 
Co. many of whose directors and chief officials are my 
personal friends, and are most honourable men in every 
walk of life. 


London, E.C., October 23rd, 1906. 


[Sir Joseph Lawrence must have given a somewhat 
cursory glance at our leader. So far as that portion of his 
National Review article—which hardly received the atten- 
tion it deserved—is concerned, we specially mentioned that 
the wider question must be left for a subsequent occasion. 
The occasion has arrived, and the question is fully dealt 
with in another column. Our quotations from the writer 
in the year 1859, related to points of justice and expediency, 
which we remarked, could never be ** out of date." 

As to the minor point which calls fora passing word of 
notice, we would ask whether Sir Joseph, as an astute man 
of business, is really serious in placing the National Tele- 
bhone Co. and the General Post Office in the category of 
merchants. The N.T.C. and the G.P.O. are users, and their 
capitals are not employed in the way he suggests.— 
Eps. E. R.] ; 


Joseph Lawrence. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, c., 
may be made. Answers are furnished by a duly qualified lawyer:] 


No. 57.— Builder's Contract—Sub-Contract for Electric Fittings— 
Sub-Contractor’s Right to Sue Principal. 


'" «ELECTRIC " writes: Could you advise me on the following? :— 
A householder called in a builder to do some repairs, including 
alterations to the electric light and new fittings. As to the later 
portion he called me in, and gave me the necessary instructions ; 
but on completion he said he thought the householder was likely to 


- fail and would I send my account to her direct, reserving him 10 


per cent. commission, and by his verbal direction I did so. At first 
she said she did not know me as she gave the whole of the work to 
the builder, but afterwards said she would pay. Now she has 
gone into bankruptcy, and the builderon my rendering the account 
to him refuses to pay, as he says he is not now liable for the debt. 
I should be glad if you could advise me through the E.R. if I can 
sue him. He gave the orders to me or my workman verbally, or if 
she gave an order to my men she understood it was thc builder's 
mon." 

*,* The short point is whether the sub-contractor has or has not 
elected to look to the principal for payment of his account. If he 
has done so, then his remedy is against the estate of the principal 
who appears to have become bankrupt. It would seem, however, 
that upon the facts, as stated, Electric“ is entitled to proceed 
against the person who directly employed him, namely, the builder. 
So fer as can be gathered from the statement of facts there is no 
binding contract between “ Electric" and the principal, for when 
he first entered upon the job, “ Electric” appears to have looked 
only to the builder. If Electric“ thinks of making a claim 
against the builder he should consult a solicitor. The following 
authorities may be referred to :—Bowstrad’s Digest of the Law of 
Agency (1898), Art. 41 (p. 105); New Zealand and Australian Land 
Co. v. Watson (1881), 7 Q.B.D. 374; Holts v. Turner, 18, T.L.R. 


235. 


Canals and Waterways.—The Royal Commission on 
this subject removed to Belfast, and received evidence on the œ n- 
dition and working of the canals in the neighbourhood, afte: waids 
resuming its work in Dublin last week. 


LEGAL. 


Broox v. CHATWOOD. 


Iw this case which was heard at Salford last week, plaintiff, 
А. B. Brook, an electrical engineer, claimed damages from Arthur 
B. Chatwocd for alleged breach of contract. According to a report 
in the Manchester Courier, plaintiff alleged that defendant in 1904 
agreed to employ him for a period of three years at а salary of 
150 guineas per annum, and that the latter subsequently broke bis 
part of the contract. On the other hand, the defendant pleaded 
that two months after the contract was entered into the parties 
agreed to rescind it, and that Mr. Brook then entered into the 
service of tbe Goodfellow Engineering Co., Ltd., then trading in 
Manchester. According to the plaintiff, Mr. Chatwood was a 
director of the concern, and after the wages had been paid by 
bim for about four months, for the sake of convenience he suggested 
to his co-directors that it would be as well to pay the plaintiff's. 
salary by cheque drawn on the company, because he was more in 
vhe service of the company. He acquainted Brook with the 
arrangement, and at the same time intimated that it would 
not alter the relationship that had existed between them, and that 
the latter would remain in his service. Later, plaintiff was dis- 


missed at a fortnight's notice by the Receiver of the company. 


He denied emphatically that he had ever agreed to the transference 
of his services to the company. 

The defendant gave evidence, and said that though tbere was 
no formal transfer there was, in fact, a transfer to the company 
of the plaintiff's services, and that the company started to рву 
him. | 

The jury found for the plaintiff, and awarded £38. 


BUSINESS NOTES. 


Electrical Exhibitions,—With the object of giving 
an impetus to the electrical development in the Twickenham 
and Teddington District, Messrs. R. Lanaston-Jonts & Co., elec- 
trical engineers and. contractors, of 34, High Street, Teddington, 
who are centractors to the T. and T. Electric Supply Co., Ltd., are 
holding an Electrical Exhibition at the New Pavilion, Kingston 
Road, Teddington, from October 30th to November 10th. For the 
education of housebolders, domestic appliances are to be shown in 
use, everything being plainly marked with the amount it costs to 
use per hour. The firm mentioned invite inquiries from those who 
have novelties, &c., that they would like to have on exhibition. 

There is also to be an electrical exhibition in Brighton in January 
next. 


L'Energique Accumulator.—Some weeks ago we pub- 
lished a few particulars of the battery lately put on the market by 
Messrs. KRUPEKA & Јлсову, and called “l’Energique.” We have 
since examined a pair of cells of this type, and we now reproduce 
an illustration of a two-cell ignition battery, and a section through: 
a single cell. The two outer plates, 1, 2, are positives, and con- 
sist of leaden grids filled with peroxide of lead, which is reduced 


Fig. l.—BEcTION or CELL. 


in working and reoxidised by charging, in the ordinary way. The 
electrolyte is dilute sulphuric acid. The negative plate, a, consists 
of lead-antimony alloy, and is made in the form of a perforated 
pouch. The effect of charging the cell, while oxidising the positive 
plate, is merely to liberate hydrogen at the negative, which is 
unaltered. Even when the cell is fully charged, there is no P.D. 
between the poles, and short-circuiting the cell has no effect what- 
ever. The plates remain unchanged apparently indefinitely, and 
the acid can be poured off, so that the cells can be transmitted by 
poet or stored away with perfect safety. On filling the cell with 
dilute acid, no effect is produced; but directly a quantity of a 
compound containing cadmium is dropped into the negative plate, 
the cell becomes active, giving a р.р. of two volts, and continues to 
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give ouf electricity until the compound is used up, when the 
pressure quickly falls to zero. A fresh charge of compound can 
then be inserted, restoring the cell to full activity. After a certain 
number of discharges, the positive plate becomes exhausted ; the 
solution is then poured out, the interior of the cell washed with 
water, and fresh acid put in, after which the cell can be charged as 
before. No harm is done to the cell by a short-circuit while it is 


Fic. 2.— FOUB-VoLT IGNITION BATTERY. 


~ 


charged, either with or without compound ; in the former case, the 
discharge ceases directly the compound is used up; in the latter, 
nothing happens. A fixed quantity of compound being prescribed 
for each cell, the user always knows exactly what amount of elec- 
tricity remains available by ascertaining the amount of compound 
in hand. The cells are made for ignition purposes, portable lamps, 
medical and X-ray apparatus, wireless telegraphy, &c., and compare 
favourably as regards both weight and cost with ordinary types. 


Book Notices.—Flectric Bells, Indicators and Aerial 
Lines. By U. Zeda. Translated by S. R. Bottone. London: 
Guilbert Pitman. Price 28. net.—In these days the field of elec- 
trical engineering is so wide, and so much attention is being paid 
to what may be described as the heavy engineering side of the 
industry, that matters appertaining to the humble electric bell are 
apt to be overlooked, if not forgotten. If this little instrament 
happens to form an important part of a telephone or switchboard 
installation, it is given a passing interest. But the electric bell, 
pure апа simple, seems to be somehow or other the particular 
speciality of the local plumber, gasfitter and electrical engineer," 
and consequently it is doomed to comparative obscurity. This 
book, as a whole, should prove very useful to ironmongers, elec- 
trical fitters and others who are interested in electric bell work. 
It has an additional interest, inasmuch as it may be said to repre- 
sent up-to-date Italian practice. There are a large number of 
connection diagrams throughout the volume, and many cuts illus- 
trating the fittings put on the market by the author's firm, Messrs. 
ractice in Italy seems to be very 
much the same as it is here in England. Nevertheless the Italians 
have introduced several novelties wbich may, in certain cases, be 
described as improvements, and to which considerable prominence 
is given. Chapter I is a description of the “apparatus necessary 
to the installation of electric bells,” and contains a variety of 
diagrams and illustrations of bells, indicators and pushes. The 
second chapter is entitled “ Batteries and the Electric Current.” 
Mr. Zeda’s explanations under this heading are not very clear, or 
else Mr. Bottone has been singularly unhappy in his translation. 
For example, take the following: — The term battery actually indi- 
cates the production of electricity, as we understand it in themodern 
sense of the word," and in the next paragraph, ' Returning to the 
battery we will endeavour to render clear the construction of a 
voltaic pair, its mode of action, the phenomena set up by it and its 
scope. But, first of all, let us ask ourselves, What is a battery? 
The succeeding paragraphs do not give any intelligible answer to 
this question, but deal, on the other hand, with the question of 
current. Current,“ we are told, partakes of two qualities 
electromotive force and quantity.“ In this way the author, having 
wrongly defined a battery at the outset, is made to ask himself the 
question, What is a battery ? to which he is unable to give a satis- 
factory reply. Mr. Zeda does not extend his knowledge of electric 
bells to the kindred subject of electricity and magnetism. It is 
assumed in Chapter I that the reader has a sufficient knowledge of 
the latter subject, and we think that in future editions a large por- 
tion of Chapter II might well be omitted. The following section 
relates to the setting-up of electrig bells, and contains a number of 
useful practical hints, together with a great variety of connection 
diagrams. The latter are quite clear, and cover almost every set 
of conditions that are likely to be met with in practice. The suo- 
ceeding chapter is entitled ‘‘ Useful Electrical Devices," and com- 
mences with the description of an instrument for use in mortuaries 
which will give notice of the slightest movement of a supposed 
corpse. A rapid descent is then made from the sublime to the 
ridiculous, and some electrically-driven roulette wheels, made 
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under the patent of a Mr. Alvieri, of Rome, are illustrated. It ie 
to be feared that the Gaming Acts will prevent English engineers 
from developing a power load in this direction. The chapter con- 
cludes with a few hints relative to connecting bells on lighting 
circuits, and the remainder of this remarkable little booklet is 
devoted to descriptions and illustrations of porcelain insulators for 
aerial lines. 

MESSRS. ARCHIBALD CONSTABLE & Co. will shortly publish а 
large and important work on Electric Railway Engineering," upon 
which its authors, Messrs. H. F. Parshall and H. M. Hobart, have 
for some considerable time been engaged. The work will treat 
exhaustively of the various systems in use, whilst the text will be 
accompanied by a large number of illustrations, tables, curves and 
diagrams. | 

“ The Electric Theft.“ By №. W. Williams. London: Greening 
and Co., Ltd. 1906. 6s. | 

“The Engineering and Electric Traction Pocket-Book.” By 
Philip Dawson. Fourth Edition, 1906. London: Offices of 
Engineering. 20s. net. 

"High Frequency Currents: Their Production, Physical Pro- 
perties, Physiological Effects, and Therapeutical Uses." Ву Н. E. 
Crook. London: Bailliére, Tindall & Cox. 1906. 7s. 6d. net. 

“ Tranenctions of the American Electro-chemical Society.” Vol. 
IX, 1906, Philadelphia, Pa.: The Society, 39, South 10th Street. 

* Fortschritte der Elektrotechnik." Vol. 19, Part 4, 1905. Berlin: 
Julius Springer. 

" Journal of the Institution of Electrical Engineers.” Vol. 37, 
No. 180. September, 1906. Index and List of Officers and 
Members Corrected to August 318, 1906." London: E. & F. N. 
Spon, Ltd. 

“ Red Books of the British Fire Prevention Committee, Nos. 114 
and 116. Fire Tests with Floors and Fire Tests with Glass 
respectively. London: The Committee. 2s. 6d. each. 


Electricity in Chinese Mines.—In their report just 
issued, the CHINESE ENGINEERING AND MINING Co., LTD., state 
that in order to facilitate the working of the mines and to provide 
for a large increase in the output, the board decided in the autumn 
of last year upon the erection of powerful electrical pumping and 
lighting plants at the Tongshan and Linsi mines. Contracts were 


entered into in November and January last for the supply of the - 


requisite plant, which is now in course of erection, and the 
extensive buildings for the power stations are nearing completion. 
The contracts provide that the installations shall be in operation 
by the end of the present year. | 


New Cone- Point Patent Brush-holder.—The 


accompanying illustrations show a new type of brush-holder of 
original and ingenious design. Referring to fig. 2, the carbon 
brush B is provided with a metal cap ending in a conical point, 
upon which fits a lever т, controlled by an adjustable spring. The 
casting н is clamped on the brush pin by a set-screw, under the 
head of which is gripped a flexible copper connection leading to the 
cap of the brush. The lower end of the brush is guided by two 
rods R close to the surface of the commutator. The brush can be 
readily removed by simply lifting the lever, orit can be held off the 
commutator in case of need by resting on the front rod, against the 
hold-off pin shown. 

The patentees claim that the holder combines all the advantages 
and merits of the many and various forma of the “box” and 
lever“ types of holders that have been evolved from time to 
time, but has not the shortcomings of either type, while it has 


Fic. 1.—CONE-POINT BRUSH-HOLDER. 


special merits of its own which have not hitherto been combined 
in a single holder. The feed of the brush is all but parallel and 
frictionless, and the brush is ag nearly a floating brush as it is 
practically possible to make it. The brush issupported and guided 
close up to the commutator surface, and it is next to impossible for 
it to rock in the box and so to cause the face of the brush in 
contact with the commutator to alter. The electrical contact 
hetween the brush and the holder, by reason of the brush being 
clamped in a metal cap to which a flexible connection is attached, 
is all that cun be desired. The brush can be taken out of the 
Holder, examined, replaced, or renewed as conveniently as with 


the usual type of box holder. The brush block is of simple 
rectangular shape, requiring no structural embedded connection, 
or special moulding, and can consequently be supplied and renewed 
at a minimum of cost and trouble. 

Any size of holder casting can be readily adapted to take 
brushes of two or three different thicknesses, by placing the guide- 
bar studs at corresponding distances apart. The holder is provided 


- 
- 
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FLEX CONNECTION 
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Fic. 2. 


with a very simple and effective form of hold-off catch for the 
brush, which nt times is very useful, and the tension spring is made 
adjustable. 

Last, but not least, the brush is not liable to become set fast in 
the box by carbon dust, dirt, or by the use of various lubricating 
compounds. 

The patentees consider that although possibly their holder may 
not prove to be suitable for very soft grades of carbon brushes such 
as some of the Morganite " grades recently placed on the market, 
it is for all moderately hard grades of carbon, as generally used, a 
perfect holder, and they are hoping shortly to be able to make 
arrangements for placing the cone-point " holder on the market, 
and for meeting the special individual requirements of motor and 
dynamo manufacturers. | 

Any of our readers who may be interested in this holder may 
communicate with the patentees through the ELECTRICAL Review, 
addressing Cone-point." 


Milan Exhibition Awards.—Messrs. ELLIOTT Bros. 
have been awarded two Grand Prix for their exhibits. 

Messrs. A. P. LUNDBERG AND Sons’ exhibit at this Exhibition 
has been awarded a Gold Medal. 

Messrs. REAVELL & Co., LTD., of Ipswich, have been awarded 
the Diploma of Honour for the air compressors which they have 
exhibited in the British Section at the Milan Exhibition. 


Bankruptcy Proceedings.—FRAaNk JOHNSON, cycle 
maker and electrical engineer, Longlane, Billesden, Leicester- 
shire.—Receiving order made October 18th, at Leicester Court, on 
debtor's own petition. The first meeting is to be held on October 
31st, and the public examination on November 23rd. 

C. L. Forp.—Under the failure of Chas. Leonard Ford, elec- 
trician; Hyde Road, Woodley, Stockport, who recently committed 
suicide, the unsecured liabilities amounted to £600. Debtor attri- 
buted: his failure to want of capital and keen competition. 


Chemical Welding.—We have received from the 
" Society of the Welding Plates and Powder J. Lafitte," whose 
British agency is at 40 and 41, Redcliffe Street, Bristol, a sample 
of its material, which consists of a semi-metallic plate, with grooves 
enabling pieces to be broken off of any desired size. This is placed 
between the red-hot parts which are to be welded, and, it is stated, 
greatly facilitates the process and improves the joint. The parts 
may be both iron or steel, or one iron and the other steel. A. 
brazing powder is also made, and where the welding plate cannot 
be applied, a welding powder can be used. 


Trade Announcements.—The SLOAN ELECTRICAL Co., 
Гтр., are now agents in Lancashire for the Perfecta Seamless 
Steel Tube and Conduit Co., Ltd., and they keep a stock at their 
Manchester premises, 16, John Dalton Street. 

The HELIS CELL AND ACCUMULATOR Co., LTD., of 53 and 54, 
Chancery Lane, W.C., has been formed for the purpose of manufac- 
turing and supplying the Helis“ dry cells, accumulators and other 
specialities. | 

Messrs. D. Santon: & Co., LTD., announce that in future their 
title will be D. Santoni & Co. (1906), Ltd., and their address 15-17, 
Beauchamp Street, Brook Street, Holborn, E.C. 


Correction.— In the paragraph headed I. T. E. circuit 


breakers,“ which appeared on p. 625 of our last issue, an error 


occurred in line 11, where the word overhead should, of course, have 
been printed overload. 
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Liquidations. — LoxpoN OUTER CIRCLE RAILWAY 
SYNDICATE, LTD.—'his syndicate is winding up voluntarily, with 
Mr. W. R. Morrison, Salisbury House, London Wall, E.C., as 
liquidator. Creditors must send in particulars of their ‘claims, 
debts, &c., by November 16th. 

Tae Tram Sear Improvement Co., Lrp.—A meeting of this 
company is to be held at 18, Booth Street, Manchester, on November 
19th, to hear an account of the winding up from the liquidator, Mr. 
Henry Baker. | 


For Sale.—The West Ham Education Committee is 


offering for sale certain electric generating plant (gas engine, 
dynamo, battery, switchgear, &c.) now out of use owing to a supply 


TE taken from the public mains. See our "Official Notices" 
o-day. 


Catalogues and Lists.—Tse CYCLONE GRINDING 
WHEEL Co., 2 and 3, Tower Royal, E.C.—Four-page circular 
describing their B.B. grinding wheels, and giving instructions for 
users thereof. Tabulated price particulars appear of pure corundum, 
and emery and corundum wheels. 

THE GENERAL ErEcTRIC Co., Lro., London, E.C.—In view of 
the progress that is taking place in electric cooking and heating 
apparatus, the General Electric Co. has issued for the use of electric 
supply companies and corporations throughout the kingdom a series 
of illustrated phlets and cards setting forth information 
relating to their electric radiators, kettles, domestic appliances, 
also loose leaflets with an appropriate picture showing the applica- 
tion of electricity to printing, laundry service, bread-making, saw- 
mill work, and household ironing. It is intended that the company 
shall supply numbers of these circulars for the supply authorities 
to circulate with their own name printed upon them instead of that 
of the G.E.C. The company has issued а new Section “S” 1906 
sale list, setting forth briefly a variety of electric lighting acces- 
sories that are to be cleared from stock at reduced prices. The 
company is also issuing notification of advance in the prices of 
cables and wires, owing to the continued rise in cost of raw materials. 

THE Howarp AsPHALT TnaoucH Co., Lrp., Trafford Park.— 
The company are sending out to their customers and friends a good 
stout card (6 in. x 9 in.) on which they give approximate rules for 
finding cable sections in very simple form and without Greek 
signs. x 

MESSRS. CLARKE, CHAPMAN & Co., Lro., Victoria Works, Gates- 
head-on-Tyne.—Copy of their latest catalogue giving in some 34 
pages (approximate 53 in. х 84 in.) particulars of the Woodeson 
patent water-tube boilers. Some photographic views of the com- 
pany's boiler shops, showing the boilers in course of construction, 
are followed by half-tone illustrations of the boilers in sections and 
complete, also fitted with, superheaters, chain-grate stokers, and 
economisers. Some tabulated figures appear in the catalogue of 
factors of evaporation, properties of saturated steam, and other 
useful information. We understand that the boilers have given 
great satisfaction, and repeat orders have been booked. 

Messrs. MarHkR & Prarr, Lro., Manchester .—Copy of the 
eighth edition (blue cover) of their catalogue of steel-clad electric 
motors. A brief description is followed by tabulated information 
concerning speeds, capacities, and code-words for motors of from 
110 to 500 volts. Dimensions and weights are also fully stated. 
A description of the firm's starting and regulating switches is 
included. 

Messrs. O. C. Hawkes, Lro., 69 & 70, Aldersgate Street, E.C.— 
New catalogue (No. 22) showing the latest designs in XL patent 
induced draught electric stoves. The list contains 45 designs, the 
majority of which are quite new and are so arranged as to present 
a new series and style as each page is turned over; from classic 
designs-in Sheraton, Chippendale and Adam styles the reader passos 
to some very correct French models and a good variety classed as 
modern art. But the cheaper types of stoves are also well 
represented at the end of the list, a range being shown 
from £2 108. to £6 each, The firm's system lends itself to great 
variety iu the style of construction. From the plain box form with 
which we are 80 familiar to the bold curves in antique iron, recall- 
ing Elizabethan models, the range is very wide. At the opening 
pages of the catalogue the system is explained in detail, and 
diagrams showing results obtained are appended, together with 
teste, including one made by Col. Crompton. We illustrated a 
typical example of the " XL" Hawkes radiators in our last issue 
(page 622). 


Tug ELECTRICAL Co., Lrp., Charing Cross Road, London, W. C. 


— Catalogue (12 pp. 8 in. x 104 in.) containing a brief account of 
the A.E.G. steam turbines. A numberof photographic illustrations, 
which are printed on enamelled paper, show turbo-generator plants 
of this type that have been supplied for Continental service, and 
also a general view of the erecting shops at the A.E.G. turbine 
works., A diagram of the steam consumption of a 1,000-Kw. eet is 
given. . 

Messrs. G. Invrsa & Co., Lro., 12, Canal Street, Nottingham. 
— Illustrated leaflet showing four designs of the Ideal" electric 
light fittings which have been introduced for use in factories, mills, 
workshops, &c., where a movable light is required. The fitt'ngs 
are capable of extension to nearly twice their length, and are pro- 
vided with a universal friction head which enables them to support 
themselves in any position. A swivel fitted at the bottom allows 
the light to be placed at any angle. The examples illustrated in 
the list represent wooden and metal pendants and single and ex- 
tension brackets. Prices are stated. 

Messgs. Bruck PEBBLES & Co., LTD., London and Edinburgh. 
— We have received an advance copy of the firm's new pamphlet, 
No. 19, which is now being issued. It describes in detail the chief 
characteristics and the construction of the P.P.P. turbo-alternators. 
The photographs include one of five 1,550-k. v. A. 6,600-volt turbo- 


— 


alternator sets for the Durham Oollieries Electric Power Co., and 
two 1, 250-Kk. v. A. sets supplied for Poplar electricity works. The 
pamphlet is a well-printed one of 16 pp., and is intended to be 
flled with other publications already issued. 

Messrs. SAMUEL GATRIX, JUN., & BROTHER, LTD., Quay Street, 
Manchester.—TI]lustrated catalogue (No. 153) wherein in the course 
of some 142 pages there are shown a great variety of electric light 
fittings, including  electroliers, brackets, hall lamps, figures, 
standards, piano standards, desk pillars, combination portable 
bracket stands, candle-lamp standards for table lighting, pendant 
fittings, and so on. Prices are mentioned, and there is a numerical 
index. { 

Messrs. JOHN Обсрїтт, & Co, Failsworth, near Manchester.— 
Catalogue illustrating the firm's movable and extensible fittings, 
for which it is claimed that by their use the necessity for duplicat- 
ing fittings may often be avoided, thus saving space and cost of 
wiring and fixing, and preventing unnecessary use of current. The 
fittings illustrated and priced in this publication include single 
and three-light extensible switch pendants with automatic double- 
pole switch and spring reel cord absorber; universal ceiling fittings 
suitable for draughtsmen's desks, laboratories, &c.; twin pendant 
for dressing-table use; focusing pendants with universal move- 
ments; telescopic tube pendant with ball stem and knuckle joint 
lamp attachment; also various wall and other bracket fittings 
designed on the extensible principle. 

In the Brush Budget for October there appears a photograph of 
an additional workshop that has just been erected at Loughborough 
for making steel rolling stock; also a dozen small views under the 
title, Sudden Tramways—A Struggle against Time,” illustrating 
some quick construction work carried out by the Brush Co. in lay- 
ing the new tramway route between Croydon and Sutton for the 
South Metropolitan Co. Other interesting features also appear, 
including some views in Moscow, where the company has a branch 
office. 

Messrs. Donovan & Co., Birmingham.—Pamphlet No. 24, giving 
prices of their Birmingham standard incandescent lamps with non- 
hygroscopic vitrite caps; No. 25, particularising and pricing the 
“ B.E.F." supply companies’ fuse. 

Mr. P. Е. Ввіттлім, 110, Cannon Street, E.C.—TIllustrated 
(four-page) circular, showing some of the Diamond Foundry elec- 
trical castings. | 


Japan.—The Financial News says :—“ There is a great 
demand for copper wire and cables in Japan.” 


Canada,— MontREAL.— The ALLIS-CHALMERS-BULLOCK, 
Lrp., have decided to largely increase their plant. The company 
will now go thoroughly into the development of two more 
important lines—viz., hydro-electric machinery and the Christensen 
air brake. 

The Pamir Carey MANuFACTURING Co., of Lockland, Cin- 
cinnati, are about to erect a million dollar plant on the outskirts of 
Montreal for the manufacture of all kinds of asbestos goods. The 
object of this move is to save the 25 per cent. duty on raw asbestos, 
which is found in America only, 


Germany.— The ISOLIER WERK GESELLSCHAFT is the 


name of a new company which has just been formed at Witten to 
manufacture a new insulating material. 


LIGHTING and POWER NOTES. 


Barking.—A very successful electrical exhibition was 
opened on Thursday, the 18th inst., at the Corporation Baths, by the 
chairman of the Electricity and Tramways Committee, Councillor 
Crow, and it remained opened until Saturday. The attendance 
exceeded all expectations; over 20,000 visitors passed in during the 
three days. The exhibits were numerous, and of an interesting 
nature, and among others, the following firms were represented :— 
Messrs. Crompton & Co., geared motors, &c. ; Electromotors, electric 
hoist, &c.; Union Electric Co., crane controllers and Excello flame 
arcs; Krupka & Jacoby, tantalum lamps and adapters; General 
Electric Co., heating apparatus and fittings; Edison & Swan Co., 
fittings and lamps; British Prometheus Co., G. Braulik, Sunbeam 
Lamp Co. heating apparatus; Electrical Co., Nernst lamps; 
Temperley Transporter Co.,and Rumney & Rumney. Several local 
contractors were well represented, and exhibitors, we learn, were 
well pleased with the amount of business done. We hope it will be 
reflected by an increased output from the generating station. Mr. 
H. L. Howard, the Council’s electrical engineer, had charge of the 
arrangements, and is to be congratulated upon the success of the first 
exhibition of its kind held by the U.D.C. 


Bath. — The prov. order of the R.D.C. has been 
extended for another year. If nothing is then done to carry out 
the order it will be cancelled. 


Billinge.—By 5 votes to 3 the U.D.C. has decided 
not to apply to the B. of T. for an E.L. prov. order. 


Canada.—OxtTario.—So far applications to the Hydro- 
Electric Commission total about 68,000 н.р., as against an estimate 
of between 60,000 and 65,000 H.P. . 

WELLAND (Ontario).—The Welland Electric Light Co. has sold 
its business and plant to the recently-organised Welland Elec- 
trical Co. 
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Toronto.—Our Toronto correspondent, writing on October 9th, 
states that after a prolonged interview with tbe chairman of the 
Ontario Hydro-Electric Power Commission, the Premier of Ontario 
left for Ottawa to attend a conference of the Provincial Premiers 
and the Dominion Government. It is understood that Canadian 
power policy, as a whole, will have an important place in the 
deliberations. 

Fort WiLnLIAM.—On 3rd inst., during the visit of the Canadian 
Manufacturers’ Association to Fort William, the inauguration of 
an electricity supply to the town took place. Electrical energy is 
generated at the Kakabeka Falls by the Kaministiquia Power Co. 
and transmitted 16 miles to Fort William. The company is ready 
to furnish 14,000 и.р. to the city, and sufficient energy is available 
to furnish 35,000 H. p. We understand that the price is to be about 
$28 рет н.р. per annum. > 

The Canadian Westinghouse Co. is supplying two 1,100-н.р. 
Westinghouse-Parsons steam turbines and two McDougal two-stage 
turbine-type pumps to the municipality, for use in its fire depart- 
ment. The pumps have a capacity of 5,000,000 gallons of water 
every 24 hours. 


Continental Notes.— FRANCR.— The question of the 
future of electricity supply in Paris, which is becoming more and 
more urgent as time goes on, appears likely to be temporarily 
solved by an agreement between the two parties whose propositions 
are before the City Conncil. According to l'Industrie Electrique, 
it is proposed that the existing concessions be prolonged to 1912 
or 1913, to enable a gradual transition from the present systems to 
the homogeneous and comprehensive scheme which will, doubtless, 
ultimately be adopted. Curiously enough, the supply of gas is in 
a similarly tentative state, the gas company’s existence being pro- 
longed because the City Council cannot come to a decision in its 
case also. i 

It is reported that the E.L. companies (Secteurs) have 
arrived at an agreement with the Mildé - Schneider group of 
Creusot, for the purpose of submitting to the municipal council a 
joint scheme in regard to the future supply of electrical energy in 
the French capital, the adoption of which is regarded as probable. 
The existing companies are to participate to the extent of 60 per 
cént., and the other group to the amount of 40 per cent. in a new 
company which ів to be constituted for undertaking thé eléctric 
lighting business as from the year 1913 to the year 1934, and the 
existing companies are to continue in operation until the comple- 
tion of the new works in 1913. It is proposed to lower the price 
of energy to 7 centimes per hectowatt-hour as from the inauguration 
of the scheme, by agreement with the municipal council, and to 
further reduce it to 6 centimes in 1913. It is assumed that the 
reduction in price will bring about a considerable increase in the 
consumption, which the present companies are unable to deal 
witb, as they already obtain a portion of their supply from other 
quartera. | 

GEÉnMANY.—The Berlin Electricity Works Co., whose generating 
stations have reached the maximum limit of their capacity, as was 
mentioned in this journal on October 19th, proposes to expend no 
less than £2,000,000 on extensions, provided that the municipal 
council will agree to the execution of the work under the terms of 
& suggested new agreement, beyond that which will expire in 1919. 
With & view to facilitating negotiations on the subject, the company 
has prepared a memorandum reviewing the extent of the system 
of supply. During the past year the company and the A.E.G. 
delivered more than 100,000 xw. for lighting and power purposes, 
excluding the supply to the tramways, and the increase which took 
place is largely attributed to the introduction of new electric lamps. 
In the case of the elettric tramways, the delivery of electrical 
energy is said to have represented 50,000,000 kw. in the past year, 
of which 47,000,000 were for the Grand Berlin Tramway Co. alone. 
It is estimated that the total consumption in the current financial 
year will reach 113,000,000 Kw., as compared with 97,000,000 in 
1905-6. The share capital of the company is £1,575,000, and the 
bond capital £1,725,000. During the past year the payments 
made to the City Council under the company's concession amounted 
to £166,969, whereas the sharcholders only received £130,000. The 
. former sum is higher than that paid as imposts by the Grand 
Tramway Co., which handed over the amount of £117,296 as the 
city's share in the profits and the fixed sum payable under the 
concession. | 

The Rhein Valley Canal was constructed with the object of 
preventing floods when the Bodensee was too full of water ; but the 
three levels by which it descends to the Rhine also creates 
3-metre falls of water, whose value for electric generation has 
been readily recognised. Three generating stations have been 
built at Montlingen, Blatten and Lienz respectively, the first being 
the principal. Its equipment consists of three three-phase genera- 
tors of 250 н.р. each; the two other stations—Blatten at 4 km. 
and Lienz at 5 km. distance—containing two 250-н.р. generators 
each. All three stations generate three-phase current at 10,000 
volts, and work on a common system of a total length of. 56 km. 
With a view to regulating the pressure in a simple way and 
facilitating the parallel working of the three stations, both the 
Lienz and the Blatten have been fitted with a synchronous gene- 
rator. These run at a speed above synchronism, with short-circuited 
rotors. Such generators require regulation neither of the pressure 
nor of the speed, and need not be synchronised when paralleled 
on the network. The strength of the current of the generators 
with a given pressure aud frequency on the network is invariable 
with a given performance of the turbine. When the load of the 
network is smaller than the performance of the turbines of the. 
asynchronous generators, an acceleration of the synchronous 
generators of the chief central station occurs, which may be relieved 


by simply disconnecting the asynchronous generators or by shutting. 
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off their turbines. Regulation of the pressure of the network 
excitation and speed of the turbines is carried out at the chief 
station only, a single attendant being required for the service of 
each ofithe sub-stations. There is no exciter, and the switchboard 
contains only the main switches and ammeter. By these simplifi- 
cations of machines and apparatus initiated by the Oerlikon 
Co., the service was expected to be appreciably facilitated, while 
the margin cf safe working would be greatly increased, and this 
has been found to result in practice, the installation having 
worked perfectly smoothly since its starting in January last. 

AUSTRIA-HUNGARY.—A sum of 13,602,000 kronen has been voted 
by the Bohemian National Committee for the construction of two 
dams on the upper Elbe, at Krausebaden and Königreihwald 
respectively, for electric generation purposes, and for the regula- 
tion of the courses of that river and of the lesser Elbe. 

A project for the erection of a long-distance high tension electric 
transmission to serve 13 towns and localities in the neighbourhood 
of Gmunden has been evolved by the Elektricitiitswerke Stern 
und Hafferl Aktien-Gesellschaft, who have applied for the conces- 
sion. The current is to be transmitted at a pressure of 10,000 volts, 
and transformed down at four transforming stations conveniently 
situated to serve the various localities. 

TunREEY.— Electricity is making progress even in the Ottoman 
Empire, as is evideat by the various schemes recently launched. 
A concession, for instance, for an electric lighting and tramway 
service in Broussa was recently granted to Mehemed Ali Bey; & 
Franco-Belgian syndicate has seeured & concession for lighting and 
traction at Philippopol, and a concession for similar dual services 
in Beirout has been granted to Selim Trad Effendi. 

IrALv.—Under the title of “ Urtis, Turin,” a company has been 
established at Turin with a capital of 450,000 lire, to purchase and 
install electrical machinery and appliances. The president is 
Engineer Civita. 

The Public Works Council has made an examination of the pro- 
ject submitted by the Technical Department of the Municipality of 

aples, for the utilisation of the Volturno torrent at Rocketta to 
provide motive power for the city. The matter received favourable 
consideration, but will be subject to some observations in regard to 
tenure. ; 

Important works have been authorised by the Minister of Public 
Works on the Folla torrent, in the Province of Udine. c 

The Japanese Ambassador at Rome, who has recently ‘been 
visiting the important hydro-electrical works of Paderno and 
Vizzola, has expressed the opinion that Italy must now be regarded 


as the first nation in regard to large electrical power transmission 


schemes. 

A contract has been entered into between the Co-operative 
Society of Electricity of Messina, and Messrs. Bonomo & Utili, of 
Naples, who have obtained an electric light and power concession 
at Messina. The generating plant is to consist of three steam sets 
of a total capacity of 1,500 m.p. Three-phase current will be 
generated at a pressure of 5,000 volts. | 

The Municipality of Rome has applied for permission to erect & 
station for lighting the town, and for industrial purposes. The 
estimated total cost of a station of 4,000 н.р. is estimated at 
3,500,000 lire. 

SPAIN.— The Vitigudino (Salamanca) municipality has invited 
tenders for the electric lighting of the town. 


Croydon.—4A L. G. B. inquiry was held on October 16th 
relative to the application of the T.C. for a loan of £22,830 for elec- 
tricity purposes, £18,000 being for extension of mains and £4,830 
for additional plant. It transpired that the latter work had already 
been done, and the Inspector adjourned the inquiry sine dic for 
information which he required to be supplied. 


Dartford.—The U.D.C. has decided to supply energy 
for outside arc lighting at 34d. per unit, including the cost of 
trimming and the supply of carbons. 


Dawlish.—Messrs. Crompton & €o. have informed the 
U.D.C. that they propose to transfer the E.L. order held by them 
to the Electric Supply Corporation. It is not proposed to vary the 
arrangements made with the Council, so the latter has decided to 
offer no objection. 


East Ham.—At the meeting of the Town Council on 
Tuesday, a letter was read from the Local Government Board 
stating that it was not prepared to sanction a loan in respect of 
wages paid to permanent employés of the Council in connection 
with the fixing of meters, &c. 


Edinburgh.—The T.C. has remitted to a sub-Committee 
the scheme laid down by Sir Alexander Kennedy. In this scheme 
there would be added to the equipment at the McDonald Road 
station four low pressure steam turbines, to take the exhaust from 
the existing engines, with condensers, the maximum capacity of the 
four being 4,800 xw. Lochend Loch would be utilised for con- 
densing purposes, and the whole cost, including turbines and 
dynamos with condensers and pumps, also pipe connection to 
годе and allowance for the purchase of land would not exceed 

,000. 


Hoylake and West Kirby.—The U.D.C. has applied to 


the L.G.B. for a loan of £2,000 for mains and services. 


II ford.—A L. G. B. inquiry was held on October 16th 
into the application of the U.D.O. for a loan of £10,000 for H. L. 
purposes. ere was no oppusibion. 


Leeds.—Mesirs, Butler's Trustees, Ltd., engineers, have 
recently decided to run their works ab Stanningley, near Leeds, 
entirely by electricity from the mains of the Yorkshire Electric 
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Power Co. The works are at present equipped with a number of 
isolated engines, which have been added from time to time as 
found necessary, but for some time tha company has had the 
change under serious consideration. We learn that a contract 
bas been placed with Messrs. Wilson, Hartnell & Co., of Leeds, 
for nm aggregating 650 н.р., which are to be installed in the 
wor 


Liverpool.—The city debt on December 31st, 1905, 
amounted to £15,210,000. Mr. Sidney S. Dawson, F.C.A., one of 
the city auditors, has just issued a detailed report on the finances 
of the city. The position of the E.L. and Tramways Departments 
is shown, as at December 31st, 1905, in this report :— 


Tramways UNDERTAKING. 


Income.—Traffic and other receipts .. .. £557,055 
Expenditure.—Working and general expenses .. gs e. £881,378 
Sinking funde du з Ne .. 55,297 
Interesssss . 44.421 

Renewals and depreciation fund .. A 50,639 

Contribution in aid of general rate for 1906 25,320 

£557,055 

ELECTRIC SUPPLY UNDERTAKING. 

Income Electrical energy and other receipts £246,067 
Expenditure.—Working and general expenses .. £98,235 
Sinking fund  .. Ие i: v" 12,478 

Interest 54,879 

Reserve fund sa nk e ex à 17,875 

Renewals and depreciation fund .. - .. 18,160 

Contribution in aid of general rate for 1906 .. 19,740 

£246,367 


The departments in question figure in the list of Some of the 


Assets of the Liv 1 Corporation as at December 31st, 1905,” as 
Tram way undertaking at cost, less repayment of debt and various 
reserve funds: £1,248,000. Electric supply undertaking at cost, 
less repayment of debt and various reserve funds: £1,443,000. - 


London.—Hacknry.—The E. L. Committee has re- 
ported that the storage battery at the works was put into commis- 
sion on October 31st, 1901. In order to make the best use of the 
energy provided by the destructor during the daytime the battery 
ban been charged and discharged twice per day, so that the plates 
bave lived the life of a battery used normally once per day for 10 
years. Many of the plates are now in a bad condition, and the old 

ositive plates must be completely renewed. The expenditure 
£1,800) is to be met out of the reserve fund. In a further report 
the Committee eays that, owing to the resolution of the Council 
adopting the flame type of arc lamp for extensions of street light- 
ing, the estimate of the work is as follows:—Public lighting 
account, flame arc lamps, pillars and gear, £3,900; mains accounts, 
arc lighting and distributor cables, £5,600. 

Sr. Pancras.—The Electricity Committee of the B.C. has 
received a report from Mr. S. W. Baynes, the borough electrical 
engineer, submitting a scheme of thermal storage on the Druitt 
Halpin system, which would enable the new turbines to be driven 
from the old boilers, and thus avoid the expense of an additional 
boiler house, boilers, steam pipes, &c. From the following 
information Ге had collected, it would be seen that the evapora- 
tion had’ been increased to nearly three times the normal, but 
this was an excess he considered it would not be wise to count 
apon :— ` : 


Capacity with | Time in 


* | ; Rated 
Works. Boiler. Coal. capacity. thermal storage.| use. 

Hammersmith j|; dryback| Small 13,900 (with 25,000 12 
B.C. Elec- | marine Welsh forced months 
tricity Works draught) 

Hammersmith {1 В & W. Small 10, 000 27, 000 (forced 12 
B.C. Elec- Welsh draught) months 
tricity Works 

Willans ара |1 Nic- Midland 6.000 15,000 — 
Robinson lausse hard steam 

TOM Lane, 5 B & W. Small 12, 000 27,000 2 years 

Bt. James’ and |3 marine — 10,000 18,000 — 
Pall Mall 
E.L. Co. 


In notes to the above, it is stated that & further order has been 
given for Wood Lane for two additional boilers to be fitted with 
similar storage. Continuing, Mr. Baynes says that he has obtained 
an estimate from Mr. Druitt Halpin, the inventor of the 
system, to install thermal apparatus capable of feeding the boilers 
with 20,000 lb. of water per hour for three hours, including delivery, 
erection and the necessary girders, but excluding the foundations, 
for £2,345. The cost of the foundations would be about £300, 
making a total cost of £2,645 for applying thermal storage to the 
four B. & W. boilers at the King’s Road works. On the other 
hand, four new boilers, with the necessary new buildings, would 
cost £13,716. Therefore, by the adoption of the thermal storage 
there would be a saving in capital of £11,071. The Committee has 
endorsed the suggestions of the electrical engineer. 

MARYLEBONE.—Heporting on Tuesday on Mr. Plowden’s recent 
decision with regard to the summonses taken out against the 
Council by Messrs. Mappin & Webb, in respect of alleged defective 
supply of energy, the Electricity Committee stated that, as to the 
continuing penalty of £2 for esch day in the future thas the standard 
pressure was not kept up, the solicitors had satisfied the magistrate 
that he had no power to grant continuing penalties for the future, 
and he had atébrdinyly directed that no effett should bà given to 
that pet of thé conviction in thé event of an attethpt being made 
to ende the same. | | 


existing direct-current 200-volt supply, 


669 


мч 


The revenue account relating to the undertaking for the quarter 
to June 30th last showed a credit balance on the quarter year, after 


providing for working expenses, of £19,829; 1,483,514 units were 


sold at an average price of 4'8d., including rental of meters, and 
brought in £29,647. The working expenses totalled £9,905 ; 20 per 
cent. of the charges for interest on loans, payments to sinking fund 
and suspense account would be applicable to the June quarter, and 
would &mount to £15,154, and after deducting this, there would be 
available a credit balance for deferred sinking fund, depreciation, 
&., of £4,675 for the three months. The cost per unit sold was 
14394. as against the estimated cost of 1:626d., and the average 
cost in the case of the whole of the other municipal supply 
undertakings of 1:65d. The Committee hopes particularly to 
reduce costs with regard to management. The excessive cost is 
due almost entirely to the work arising out of the change of 
pressure. | 

L.C.C.—The Highways Committee at Tuesday's meeting of the 
Council reported that, as a result of the authority given last July, it 
had considered the question of electric supply, and had decided to 
recommend that legislation should be introduced in the session of 
1907 to authorise the Council to supply electrical energy in London 
and certain surrounding districts. It would be necessary in taking 
that course to proceed under the provisions of the Borough Funds 
Act (1872), as applied by the County Councils (Bills in Parliament) 
Act (1903), and notice would, therefore, have to be given by public 
advertisement of intention to consider the question of promoting 
such legislation at a meeting to be held on a specified date. The 
Committee accordingly recommended that notice should be given 
of proposal to consider the subject at the meeting to take place on 
November 6th. 


Mansfield.— The T.C. has signed an agreement with 
Mansfield Woodhouse U.D.C. for the supply of energy to the latter 
district. 


Mexico.—A large electric power station has just been 
erected at Las Rosas, near Queretaro. Water power is being 
utilised. 


Rossendale.—At both the Rawtenstall and Haslingden 
Town Council meetings this week, the proposal of a joint electricity 
scheme for Bacup; Rawtenstall and Haslingden was discussed. It 
was decided to obtain a report from an electrical expert as to 
the practicability of a joint scheme, giving details of cost of 
generating station, distributing mains, &c. An idea of the probable 
demahd will be obtained. 


Sheffield.—Messrs. Vickers, Sons & Maxim will shortly 
introduce into service at their River Don Works two turbines—one 
of 2,000 kw. by Messrs. C. A. Parsons & Co., and one of 1,000 kw. 
by Messrs. Willans & Robinson. These will be coupled to 
Vickers alternators, and run at 1,500 в.р.м. Three-phase current 
will be generated at 650 volts, and distributed to various centres in 
the works, where it will be converted into p.c. at 220 volts by 400- 
Kw. motor-generators. Four of these motor-generator sets have 
been built for working in the various sub-stations, and more will, 
we understand, be added as occasion arises. The adoption of 
three-phase current is not in any way intended to supersede the 
but is an extension 
necessitated by additions to the workshops; some of the new 
buildings are situated at a considerable distance from the power 
house. Several novel features are being embodied in the turbines, ` 
as the Willans turbine is being bladed on the Ferranti system by 
electric welding, and the Parsons turbine will be of the re-superheated 
type, as To by Mr. Ferranti in conjunction with Messrs. 
Vickers, Sons & Maxim, Ltd. 


Southampton.—The Electricity Committee has recom- 
mended the T.C. to reduce the price of'energy for power to 2d. 
per unit. . 


Stoke-on-Trent.—A L.G.B. inquiry was held on 23rd 
inst. into an application by the T.C. for sanction to borrow £1,998 
for the provision of further plant at the electricity works. There 
was no opposition. 


Sunderland.—An electrical exhibition, to remain open 
for a week, was opened at the Town Hall on Monday last. The 
Corporation and the Sunderland Electrical Contractors' Association 
are the promoters of the exhibition. 


Worthing.—The Electricity Committee of the T.C. has 
recommended that electricity be supplied for heating purposes at 
14d. per unit from April 1st to September 30th, and at 14d. from 
October 1st to March 31st exeept between 5 p.m. and 8 p. m., when 
the charge will be 2d. per unit. The appointment of a competent 
canvasser for two months is also recommended. 


* 


———— QR 


Birmingham Tramways.—On Saturday last several 
persons were seriously injured by the overturning of a tramcar 
belonging to the corporation. Turning from Frederick Street into 
Warstone Lane the car left the metals and fell over. Three 
passengers riding on the top were thrown to the roa, and seven 
passengute were sd badly injured ds to necessitaté treatment at the 

Offital. еб а local source we gathér that the Bf Wha travelling 
at much too high a speed at the point where it left the track. 
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ELECTRICITY SUPPLY IN BIRNINGHAM.— FIG, l.—CRoss-SECTIONAL ELEVATION OF THE SUMMER LANE GENERATING STATION. | 
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ELECTRICITY SUPPLY IN BIRMINGHAM: THE NEW SUMMER LANE STATION. 


IN our issue of October 12th we outlined briefly the history 


The elevation and plan, figs. 1 and 2, show the general 


and recent development of electricity supply in the.city. of arrangement of the station and plant, 


Birmingham, in connection with which the opening of the 
Summer Lane station marks a great step in advance. 

This station, with its complement of 
transmission and transforming plant, 
has, as was mentioned in our earlier 
article, been laid out to give the 
following classes of supply :— 

1. A direct-current supply for private 
lighting and power purposes in the 
neighbourhood of the station, at pres- 
sures of 220 and 440 volts, 

2. А direct-current supply through 
a system of trunk mains to the dis- 
tributing switchboards at Dale End 
and Water Street generating stations, at 
a pressure of 440 volts, in order to 
deal with the increase in demand for 
private lighting and power in those 
districts. 

8. A direct-current supply to the 
electric tramways within a two-mile 
radius, at a pressure of 550 volts. 

4. A three-phase alternating-current 
supply, at 5,000 volts pressure, to sub- 
stations in the outlying districts. 

The building, which has a hand- 
some front elevation facing Summer 


The architects for the building were Messrs. Ewen Harper 


and Brother, and the contractors for its erection, Messrs. 


- == 


Lane (fig. 3), is divided into three Fic. 3.— TRR New Summer Lane ELECTRICITY STATION, BIRMINGHAM. 


bays, viz., engine house, 275 ft. x 100 

ft. wide in one span; boiler house, 275 ft, x 89 ft. ; 
and economiser house, 275 ft. x 47 ft. wide. 

. À workshop, switch galleries, battery room and mess 


Wm.jSapcote & Sons, all of Birmingham. Sub-contraetors 
to the latter firm were Messrs. E. C. and J. Keay, Ltd., who 
supplied the whole of the 2,500 tons of steel and iron work 
used in the construc- 
tion of the building, 
including the coal 
bunkers. 

As the ultimate 
equipment of the 
station will; include 
26,500 Kw. of gene- 
rating plant, the coal- 
handling problem was 
obviously of very 
great importance, 
and a most complete 
installation for this 
purpose has been pro- 
vided by the New 
Conveyor Co., Ltd. 

The Canal Basin 
runs at right angles 
to the boiler house, 
and close to the edge 
of the basin a 24-in. 
band conveyor of the 
Robbins' type, is in- 
stalled; this is 
capable of dealing 
with 60 tons of coal 
per hour, from three 
barges simul- 
taneously, and is 
shown in fig. 4. 

This conveyor feeds 
into a small hopper, 


—V— — 
е —— 


Fic. 4.—ТнЕ Coan HANDLING PLANT; BARGE, WITH BELT. CONVEYOR IN THE FOREGROUND. from which the coal 


room, &c., are situated at the Summer Lane end {of the 
building, and at the opposite end runs the Birmingham 
and Fazeley Canal, an arm of which provides :coaling 


facilities and circulating water for the condensing plant; a 


detached pump house adjoining the canal basin, houses the 
centrifugal pumping plant in connection with the latter. 


drops into an “ In- 
отеу!” weighing. machine, where the weight is automatically 
recorded, and then into a hopper at the ground level; from 
the latter it falls into) the filling apparatus of the gravity 
bucket conveyors. When coal is brought to the station by 
cart, it is tipped into this hopper at ground level and fed 
to the conveyors in the same way. 

p 
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Two gravity bucket conveyors have been installed, each (5 


with a capacity of 60 tons per hour and 960 ft. long, and 


provision has been made for fixing a third similar 


conveyor, at a later date, for the purpose of feeding and 
drawing from an auxiliary coal store, which is to be erected 
on the wharf and : : 

which will be .ca- 
pable of accommo- 
dating 3,000 tons 
of coal. 

The bucket con- 
veyors are fed 
through patent 
automatic fillers. 

Inside the boiler 
house, the conveyors 
rise vertically to the 
point where the 
driving gear is 
fixed, prior to pass- 
ing over the coal 
bunkers, which 
accommodate 2,000 
tons of coal. 

They return 
through the base- 
ment, for ash-hand- 
ling purposes, and 
over two  60-ton 
ash bunkers, one 
situated over the roadway for loading into carts. the other 
over the canal—arranged for loading into barges—and 
shown in fig. 4. 

The motors driving the plant were made by the Electric 
Construction Co., Ltd., and consist of two 16-H.P. motors 


Fic. 5.— CENTRIFUGAL CIRCCLATING Pumps IN THE Pump HoUsE. . 


Each boiler is fitted with a superheater, capable of 
imparting 150° F. of superheat, and a double mechanical 


chain grate stoker, giving a total grate area of 100 sq. ft. 


The stokers are fed through spouts from the 
bunkers, and are driven by means of an eccentric from 
shafts fixed in the 
ash tunnel. A shaft 
may be driven by 
a steam engine or 
motor, either being 
capable of driving 
the stokers for 12 
boilers. 

Each boiler will 
evaporate 24,000 lb. 
water per hour with 
1 in. natural 

raught, and  as- 
suming coal of at 


least 10,000 
B. TH. Us. 
The underground 


flues from the boil- 
ers lead through a 
Green economiser of 
1,280 tubes, to the 
chimney base in the 
economiser house. 
The usual bye-pass 
| | . flue has been pio- 
vided. Опе chimney, 15 ft. internal dia., and 230 ft. high, 
lined with firebrick for a distance of 50 ft., has been erected ; 
the foundations of the second are in position. 

Large water storage tanks have been erected in the econo- 
miser house, for storing cold water from the town mains and 


Fic. 6.—BzLLiss-Dick, KERR 1,500-kw. D.C. Unit, WITH GREASE EXTRACTING AND CONDENSING PLANT. 


for the bucket conveyors and a 6-н.р. motor for the band 
conveyor. 

In the boiler house ten Babcock & Wilcox boilers, each 
having 6,182 sq. ft. heating surface and constructed for a 


working pressure of 180 lb. per sq. in., are installed on 
either side, as shown in fig. 7. 


hot water from the air-pump hot-well discharge. These 
supply the boiler feed pumps. 

The latter are installed in two pump houses, con- 
structed midway in the banks of boilers on either side of the 
building. They were supplied by Messrs. G. and 
J. Weir, and consist of four vertical- single direct-acting 


>j —. 
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pumps, each capable of delivering 8,000 gals. of water 
per hour. 

The make-up water from the city mains is passed through 
a Berryman feed water heater, heated by the exhaust 
steam from the feed pumps. 

A large testing tank, capable of containing 8 tons of 
water, is provided for testing the boilers by weighing water 
into them, and for testing engines by weighing the hotwell 
discharge from the air pumps. 

The whole of the high pressure steam, feed and drain 
pipes, also the low pressure, exhaust, suction, discharge, 
blow-down and fire service pipes were supplied and erected 
complete by Messrs. Stewarts & Lloyda, Ltd. 

The former consist of wrought steel lap-welded pipes; 
the large pipes have solid welded flanges and the smaller 
ones, stamped steel flanges screwed and expanded on. 

An interesting 
feature of this; in- 
stallation is that all 
branches are elec. 
trically welded on, 
by Stewarts and 
Lloyds’ well-known 
process. 

The main steam 
range, which runs 
at the back of the 
boilers, next to the 
wall dividing the 


boiler and engine 
rooms, consiste of а 
series о? large 


headers and expan- 
sion bends. The 
headers, each of 
which is served 
by four boilers, 
were manufac- 
tured from Z. in. 
thick lap -· welded 
tube by the elec- 
trieal process; 
and all outlets, in- 
lets and flanges are 
electrically welded 
on: the bottom 
outlets, with the 
exception of the 
central one, which 
acts as a drain, 
project a distance 
of 12 in. inside 
the headers, so as 
to prevent con- 
densed water from 
finding an egress 
thereby. These 
headers are quite 
unique, and are 
a very fine ex- 
ample of what. 
can be done by 
the electric weld- 
ing process. The 
10- in. expansion 
bends, connecting to the headers, are the usual Horseshoe 
type. 

Another interesting feature in the boiler room is a 10-in. 
double-bend expansion piece placed in a vertical position, 
which contains 25 ft. of 3-in. thick wrought steel lap-welded 
iube, bent in one piece, with welded outlets. 

In the engine room also there are three large separators, 
viz., one on each of the 12-in. mains to Bellias engines, and 
the other on the 8-in. main to the turbos and small exciters. 

The high-pressure feed mains are of wrought steel lap- 
welded tube; all branches are electrically welded on. 

In the engine room, fig. 9, the first instalment of 
generating plant, much of which is in position, includes 
four 3,000-r.H.P. engines, operating 1,500/1,875 Kw. direct 
current generators by Messrs. Dick, Kerr & Co. ; two similar 
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Fic. 7.—THE BoinLER HovsE. 


Bized engines, operating alternating current generators of the 
same capacity by the British Westinghouse Co. ; and three 
1,000-r.H.P. engines, operating 500/625 Kw. British Westing- 
house alternators. | 

For exciting purposes two 180-r.H.r. engines coupled to 
generators by the General Electric Co. are installed. 

All the above engines were supplied by, Messra. Belliss 
and Morcom, and are of their well known high-speed 
enclosed triple-expansion self-lubricating type, designed 
for operating with superheated steam. 

Two 500-Kw. п.с. turbo-generators of Messrs. Parsons’ 
well-known type, which we illustrate in fig. Я, are also 
installed. "These turbines, together with the two exciter 
engines, exhaust into a surface condenser, with motor-driven 
air pumps, supplied by Messrs. W. H. Allen, Son & Co. 

The engines for the direct current and alternating current 
sets are strictly in 
duplicate, the only 
variation being a 
slightly higher rate 
of revolution in the 
A. C. sets to corres- 
pond to 25 alter- 
nations per second. 
The p.c. sets run 
at 160 R. p. M., and 
the А.С. sets at 
166% R. P. M. 

The governors 
are designed to 
keep the speed 
within 2 per cent. 
of the normal over 
‚в load range from 
nil to 25 per cent. 
overload, i.e., O to 
1,875 Kw. The 
power із carried 
at the higher loads 
by automatically 
varying the cat-off, 
and at the lower 
loads by throttling. 

All the bearings 
are supplied with 
oil under & pressure 
of 20 to 30 lb. 
per sq. in, an 
arrangement which 
has been extended 
to the tail bearings 
of the electric gene- 
rators. 

The engines are 
also fitted with 
emergency steam 
stop-valves, so that 
steam сап be 
quickly shut off 


should occasion 
arise. 
Each main engine 


[Thomas Lewis, Birmingham. la provided with its 
own surface con- 
densing plant 
alrauged ulongside the engine, and designed to main- 
tain a vacuum within 3 in. of the barometer, with 
the engine on full load, the vacuum being specified 
not to fall below 25 in. at the maximum load of the engine 
with cooling water at a maximum initial temperature 
of 85° F. | 

'The exhaust steam before entering the condenser passes 
through a * Baker" grease extractor, a sluice valve being 
fitted between the latter and the condenser, so that the 
condenser may be laid off for cleaning whilst the engine 
exhausts to atmosphere through an automatic valve, which 
has been provided for emergencies. Each condenser has а 
total cooling surface of 4,200 sq. ft. | 

The air pumps are of the Edwards three-throw t;pe, 
running at a normal speed of 80 R. P. u., but arranged for 
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speeding up to 120 R. P. M., во as j іо? enable each; set of air 
pumps on emergency to serve two main ‘condensers. · An 
inter-connecting air-pump suction main is provided! for 
linking up any air pump to each condenser; and the air 
pumps are alternately steam and motor driven.“ Two; hot- 
well pumps are | | 
driven from each 
set of air pumps, 
discharging into 
the hot-well storage 
tanks situated above 
the boilers. 

Our illustration, 
fig. 6, on p.672 shows | 
8:1,500-K Ww. unit 
complete with con- 
densing plant. 

The large con- 
densing plants are 
by Messrs. Belliss 
and Morcom, who 
were also ` respon- 
sible for the com- 
plete system of oil 
cooling, storage and 
treating tanks for 
dealing with the 
crank-chamber oil. 

In connection with 
this oil system there 
are two sets of 
auxiliary motor-driven oil pumps, which are also available 
for:delivering oil under pressure-into the ‘oil-pipe system of 
any engine. The oil extractor} pumps for the Baker’ 
separators are worked by the same motors, and large. vacuum 
tanks are also installed for use when the pumps are not 
in operation. 


Fic. 8.—500-Kw. Parsons D.C. TuRBO-GENERATOR UNITS. 


* 


{ driven Edwards air-pumpisi installed, and provision is made 


for installing ‘three further: 20-in.'Steam-driven pumps as 
required. o 


— 
БА 


The pumps ‘draw water from two distinct underground 
culverts, which: are connected to the'private basin of · the 


canal by channels 
in which straining 
apparatus is fitted ; 
they deliver their 
water into a system 
of 24-in, riveted 
steel pipes which 
run completely 
round the engine 
house, with con- 
nections to each 
condenser. 

The return water 
is carried away 
through a ‘similar 
system of piping, 
which is joined up 
to a 30-in. dia. 
cast-iron pipe laid 
underground to a 
point a third of a 
mile distant from 
the generating sta- 
tion, where the water 
is returned to the 
. canal over a weir. 

The three 500-Kw. engines are similar (in design to the 
larger unita; they run at a speed of 250 R. P. M., and exhaust 
into a common surface condenser, which is a duplicate of the 
plants; ‘supplied for the larger engines. The exciter 
engines are of the two-crank compound type. 

In the case of the four 1,500-Kw. p.c. generators, which 
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FiG. 9.— GENERAL VIEW OF THE ENGINE Room, SHOWING THE A.C. PLANT ON THE RIGHT, SWITCH GALLERIES AND CRANE. 


Fig. 5, p. 672, shows the circulating water pump house, 


which is equipped with two 20-in. steam-driven centrifugal 
pumps andi one 12-in. motor-driven centrifugal pump, 
supplied by Messrs. W. H. Allen, Son & Co., Ltd. 

. The'steam pump sets exhaust through a grease separator 
into a surface condenser,'in connection with which a motor- 


are 16-pole compound-wound machines, and have an over- 
load capacity of 25 per cent., the spider of the armature is 
extended and bolted direct to the fly-wheel of the engine. 
It is intended to use these machines either for lighting 
or traction supply. | 
The b. C. turbo-generators are shunt wound for a pressure 
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of 460 to 520 volts, each having an overload capacity оѓ 
10 per cent. 

The alternating current generators are standard Westing- 
house revolving field units, designed to generate three-phase, 
at 5,000 volts and 25 periods. 

In their case the revolving fields are bolted direct to the 
engine fly-wheels ; each веб has an overload capacity of 
25 per cent. 

The exciters have an output of 100 Kw. at from 440 to 
480 volts, and an overload capacity of 10 per cent. for one 
hour. 

Among the smaller miscellaneous plant are two Phoenix 
motor-driven balancers, each of 100-Kw. capacity, installed 
for dealing with the out-of-balance current on the local 
lighting network: and two Phanix 25-Kw. motor-driven 
three-wire boosters to give the necessary increase in pressure 
on the trunk main supply to the Dale End and Water Street 
generating stations. 

The latter machines, which are each capable of dealing 
with а current of 2,500 amperes and will boost up to 10 volts 
either positively or negatively, consist of a motor and two 
boosters for dealing separately with each side of the three- 
wire network. 

It is proposed to install two additional gimilar seta in the 
future, and four sets of 20-Kw. three-wire motor-driven 
boosters, each capable of dealing with 1,000 amperes and 
boosting up to 20 volts on each side of the local three-wire 
lighting network supplied from this station. 

A further 200-Kw. motor-generator, by the Phcenix Co., is 
installed for giving a direct current supply to the 
tramway system off the lighting bus-bars during the 
light load at night time; it is also proposed to install a 
200-Kw. rotary converter and bank of transformers, to 
enable the extra high-tension alternating current supply to 
be coupled to the low tension direct current supply, in order 
to avoid running steam plant on both classes of supply at 
times of light load, and a large storage battery with a 
reversible booster, for equalising the load upon the direct 
current generators used for supplying the electric tramways. 

The engine room is spanned by a large overhead electric- 
ally driven four-motor crane, built by Messrs. Jessop and 
Appleby Bros. (Leicester). 

This is capable of lifting a weight of 40 tons on one lift 
and of 10 tons on a second lift, ita span being 97 ft. 6 in. 

Each crane is equipped with four 440-volt Westinghouse 
motors, those for operating the heavy and light lifts and 
longitudinal traverse being of 12 B.H.P., and that for the 
cross traverse being of 7 B.H.P. 

Controllers of the liquid type, with Screw reversing 
mechanism and powerful automatic magnetic and other 
brakes, are included in the equipment. 

An additional means of control to prevent any possibility 
of over-running, is a time-limit switch with catch, which is 
set in operation- by the lift ropes at the desired point, one 
switch being used both for the main and auxiliary hoists. 

The speeds of the various motions are as follows :—Main 
lift with 40-ton load, 18 in. per minute; auxiliary lift with 
8-ton load, 12 ft. per minute; cross traverse, 80 ft. per 
minute ; and longitudinal travel, 80 ft. per minute. 


(To be continued.) 


TRAMWAY and RAILWAY NOTES. 


Brighton.—An electrical exhibition, which is to be held 
under the auspices of the T.C., will be opened on January 5th next 
in the Aquarium. The exhibition will remain open until January 
26th, and firms desirous of exhibiting will find further particulars 
in our advertisement pages to-day. It may be of interest to 
record that at the last exhibition of the kind held by the T.C. 
four years ago, over 70,000 visitors paid for admission. 


Canada.—W rxpson (OxT.).—Work on the Windsor and 
Tecumeeh Electric Railway, the franchise and rights of way of which 
recently passed into the hands of the Detroit United Railway, will 
shortly be commenced and pushed forward as quickly as possible by 
the new owners. 


Continental Notes, — ЗрАІХ. — The Tranvia de San 
Fernando á Cadiz at & recent meeting increased its capital by 
1 million pesetas, with a view to extending its line to Chiclana. 

Sanction has been given to the Bilbao Tramway Co. to substitute 
electric fer animal traction on the tramways in that city, and to 
widen the gauge of its tracks.— Board of Trade Journal. 

Iraty.—H.M. Consul at Milan reports that the Enterprise 
Générale des Travaux, of Liége, has received a concession from the 
Italian Government to construct and work a tramway line which 
wil connect Desenzano with Castiglione delle Stivere, and 
another line which will unite Carpenedolo and Montechiari.— 
Board of Trade Journal. 

An offer has been made to the Palermo municipality to construct 
a tramway 28 km. in length, to Valdese. The project is promoted 
by Sig. Ugo Cassalis, of Milan. | 

Russ1a.—The Société des Tramways de Kiew is putting down а 
new 400-н.р. Diesel engine at its generating station in Kiew. 

BavARIA.— Various schemes have of late been put forward to 
obtain water power from the highlands, which would provide, on 
an official estimate, 300,000 H. p., not опу to the State railways 
throughout Upper Bavaria, but also to private industrial enter- 
prises. Recently the Minister of Communications of the Bavarian 
Government expressed the hope that the electrification of the 
Bavarian State railways was only a question of time. The con- 
struction, however, of electric railways in the highlands would be 
left to private initiative.— Board of Trade Journal. 


Durham.—An electric tramcar carrying mails through 
the colliery districts caught fire on Friday near Hetton, and was 
practically wrecked. The passengers aided the officers in salving 
the mail bags. 


Folkestone.—It is reported that the T.C. is so satisfied 
with the Dolter system, that it has been decided to waive the clause 
in the agreement with the National Electric Construction Co., 
whereby the company were to wait six months before commencing 
the tramways, in order to see if the system works satisfactorily 
elsewhere. 


Glasgow. — The general manager of the tramways 
has been authorised to fit on the cars an appliance for regulating 
automatically the height of the life guard trigger, and also to fit 
on a side life guard. 


Halifax.—A mishap occurred on the tramway system 
last week which might have led to disastrous resulte. On the Pye- 
Nest section, between King Cross and Sowerby Bridge, at a point 
which is admittedly one of the worst on. the Halifax system, 


` when a car had ascended the gradient and rounded a curve, the 


power failed, and the car, owing to the sudden rebound, began to 
run back with increasing momentum, but, by wise use of the hand 
brake, was pulled up at a distance of 470 yarda. Four passengers 
jumped off, and‘were more or less hurt. The driver reports that 
* the current left the controller," and further says a reason which 
helped the car to run back was the greasy state of the track. 
Immediately the car began to run back, the driver applied the elec- 


tric brake and reversed his slipper brake, and the conductor applied 


the slipper brake at his end. The manager points out that the dirt 
on the rails contributed to the car running back, but it is quite 
possible that power might leave the controller without leaving the 
line. 


Lancaster.—The half-yearly report of the Corporation 
electric tramways presented at the Council meeting last week, 
showed that 836,620 passengers had been carried, an increase of 
7,929, and an increase in receipts of £250. The abolition of 4d. 
fares bas, during the past month, produced a decrease of 14,671 


passengers, but increased the receipts to £28. 


London.—L.C.C.—The Council in July last authorised 
the Highways Committee to communicate with the Board of Trade 


‘and the several road authorities concerned with a view to the adop- 


tion of the overhead trolley system on the existing horse tramways 
from Cambridge Road, 114 Mile End Road and Bow Road, to the 


county boundary at Bow Bridge. We gather that the Poplar Council, 


in whose district à portion of the tramways is situated, concurred 
in the County Council's proposals, and the Committee nad there- 
fore considered the question of the arrangements to be made for the 
conversion and working of the lines in that borough, which extend 
from near Ooborn Road eastwards to the county boundary. It 
was important that the lines should be in operation as soon as 
possible, especially as they form a connection at the county 
boundary with the West Ham tramways, and it would be of 
advantage for through car services to be run over the tramways of 
both authorities. The Committee proposed to report fully on the 
proposal at an early date with a view to definite arrangements 


being made with West Ham. ‚ 


STEPNEY.— The L.C.C. has persisted in its desire to construct 
tramways along Mile End Road and Bow Road on the overhead 
system, but the local authority remains obdurate and reiterates its 
objection to that system. 

FuLHAM.—Much dissatisfaction has been expressed in the district 
in consequence of the delay by the L.C.C. in executing the pro- 
posed tramways along Fulham Palace Road from Putney Bridge to 
Hammersmith. The Works Committee of the B.C. has decided to 
urge the L.C.C. to proceed without further delay with the scheme. 

Crry AND Востн LONDON RAILwAT.— It is announced by the 
directors that the new extension from Islington to Euston Station 
will be opened for traffic next March. 
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Maidstone.— The Corporation has decided to apply for 
an order sanctioning the construction of the light railway system 
along Mill Street and Knightrider Street to join the proposed light 
railway to Loose. Further, it has asked its consulting engineer 
(Mr. Sellon) for advice on the desirability of applying for powers 
to extend the tramway system to the neighbouring village of 
Tovil. | 


Manchester.—The Tramways Committee has approved 
the details of a new scheme in regard to its parcel-carrying system. 
The whole of the collecting and delivery vans at present in use are 
to be dispensed with, and parcels up to 14 lb. in weight will be 
carried on the tramcars and delivered to the consignees by 
messenger boys. Under the new arrangement parcels may be handed 
to guards in Manchester at any stopping place, who will take pay- 
ment for carriage and givea receipt. On arrival at its destination 
the parcel will be delivered to the address given, providing it is 
within half a mile of the tram route. These parcels will be carried 
on the cars between the hours of nine o'clock and six o'clock each 
day, except Saturday, when parcels will not be accepted after 
4p.m. The charges have been fixed at 2d. for any parcel up to 
7 lb. in weight, and 3d. for parcels exceeding 7 lb. in weight up 

to 14 lb. | pO 


Oxford.— The T.C. has sealed the contract with the 
National Electric Construction’ Co., Ltd., for the construction of 
tramways in the city on the Dolter system, after it has been satis- 
factorily worked in an English town for at least six months. 


South Africa.—JonaxNEsBURG.— The municipality has 
been summoned by two parties for £100 and £80 damages respec- 
tively, in consequence of collisions between Corporation cars and 
a lorry and a trap, which resulted in the loss of a mule and a pony. 
The magistrate, however, gave judgment for the city in each case. 

Stirling.—At a meeting of the shareholders of the 
Stirling and Bridge of Allan Tramways Co., the chairman said that 
certain offers for the purchase of the company's undertaking had 
been received, and it had been agreed to accept an offer of the 
National Electric Construction Co., subject to their being able to 
obtain the necessary agreements with local authorities and, legis- 
lative power. 

Walkden.—Two cars on the South Lancashire Tram- 
way Co.'s system came into collision on Friday last, and both were 
damaged, but fortunately no one was seriously injured. 

West Ham.—4An agreement has been come to for the 
through running of cars over the West Ham and Leyton systéms. 


== eee, 


TELEGRAPH and TELEPHONE NOTES. 


American Cyclones.—A cyclone in Havana and 
Florida of great violence caused much damage to the telegraph lines, 
the effect of which was to cut off communication“ vid Key West 
for about three days. Messages between Miami and Jacksonville 
in Florida had to be forwarded by train. The Direct West India 
Cable Co. gave notice in the Press that their lines were working 
well and that they were able to reach as far as Cienfuegos. This 
shows the value of all cable” routes. Telegraph lines in Central 
America were also much damaged, but a Reuter dispatch of 
22nd inst. states that the lines to the interior of San Salvador are 
being restored. 


Brighton.—The T.C. has adopted the report of the 
Telephones Committee on the sale of the undertaking to the P.M.G. 
for £49,000, of which Hove is to receive £500 in respect of the 

ducts in that borough. 


Canada.—During a heavy snowstorm on 11th inst. an 
immense amount of damage was done to the property of the Bell 
Telephone.Co. at Niagara Falls. In one part of the city every 
pole for 2,000 ft. of the main trunk line was broken, and one of the 
principal streets was blocked with wreckage. 


Cuban Telegraphs.—The New York Herald has 
given prominence to the formation at Albany, New York, of the 
Commercial Cable Co. of Cuba, formed for the purpose of laying 
two cables from Florida to Key West, and thence to Havana, to 
compete with the Western Union Co.’s cables. It appears that 
the 40 years’ concession granted to the Western Union Telegraph 
Co. by Spain expires on December 6th next, and the Commercial 
Co. propose to open their cables for traffic on the next day, Decem- 
ber 7th. Various attempts were made by the Commercial Cable 
Co. to persuade the United States Government to rescind the order 
of Mr. Alger, Secretary of War, to General Brooke to stop them 
from laying the cables, but Mr. Root refused the application. The 
capital of the new company is $100,000, or £20,000, and the 
directors are: Messrs. С. Mackay, W. W. Cook, Albert B. 
Chandler, Dumont Olarke, Samuel 8. Dickinson, George Clap- 


perton and Albert Beck. Special wires from Florida to 
New York City are to be erected to provide а quick 
service. Various reports have appeared from time to 


time of the intention of the United States Government 
to lay cables to Cuba, the Isthmus of Panama and Puerto Rico, and 
the ation of the Commercial Cable Co. seems to show that the 
traffic to be expected from place in the Went Indies and Central 


America, when the canal has been opened, will be very valuable. 
The British Government does not appear to encourage the laying of 
cables in this part of the world, but we think, in view of the future 
importance of this trade route, that every step should be taken to 
secure uncontrolled telegraphic facilities, and in this effort the 
Government should receive the active support of Canada, whose 
future will largely depend upon facilities owned equally with its 
neighbouring trade rival. The safety of the British and Colonial 
fleets and merchant shipping in the Caribbean will largely depend 
upon reliable advices in times of war. 


Grand Trunk Pacific Telegraplis.— The first pole of 
the Grank Trunk Pacific Telegraphs was erected on September 
14th at Portage la Prairie with appropriate ceremony. The Union 
Jack was hoisted and saluted by the firing of guns and hearty 
cheering by the workers who had gathered round. _It is expected 
that a portion of the line will be operated next year. It is being 
erected at the rate of about two miles per day. 


Russia.—Recent developments in the Russian telegraph 
service foreshadow the time when it will be possible to send 
direct wires from Edinburgh, Dublin, and London, to St. Peters- 
burg and Moscow, without disturbing the intervening local tele- - 
graphic traffic, and this might lead eventually to a direct overland 
route to India. | | 

At present there are 16 Wheatstone circuits working in Russia, 
the principal ones being between Omsk and Irkutsk, a distance 
of 1,200 miles (two transcribing stations); Kazan and Omsk, 1, 160 
miles (1 ditto); St. Petersburg to  Rostow (2 ditto); St. 
Petersburg, 1,000 miles, to Odessa (2 ditto). The longest line is 
one of 3,200 miles; this is the direct line from St. Petersburg to 
Irkutsk. There are no intermediate posts in this case, and a 
special 6 mm. wire is used. : 

Recently the Government has adopted the Murray system, 
which has been working for the last two years between London 
and Edinburgh and Dublin respectively, and also between 
Hamburg and Berlin, and which, by the way, is being adopted for 
a duplex line from Calcutta to Bombay, and for another from 
Vienna to Prague. 

As the experiments between Berlin and Moscow were of highly 
satisfactory character, it follows that only the link between London 
and Hamburg is required to bnng about the result above 
indicated. 

As an experiment, the Murray automatic telegraph printer was 
used in connection with the Baudot code on the line St. Petersburg 
to Moscow, a distance of 1,770 kilometres, with two intermediate 
stations. A 5-mm. iron wire was used. From recent reports it 
appears that while previously by using the automatic Wheatstone 
apparatus and the Morse alphabet 55 words per minute were trans- 
mitted, it waspossible with the Murray apparatus to transmit 90 words 
per minute. The installation was then enlarged so as to comprise 
the following circuit: St. Petersburg, Jaroslav, Kazan, Moscow, 
St. Petersburg, the sub-stations being Jaroslav, Kazan, and Moscow. 
The total length is 3,082 kilometres. The efficiency obtained is 
56 words per minute, as against 35 to 40 on the previous system, 
which constitutes a record for telegraph printers on such a distar ce. 
Finally, an experiment was made with a direct communication 
between St. Petersburg and Moscow without transcription, a 
distance of 1,280 kilometres. Again, a 5-mm. pure iron wire was 
used, with a resistance of 7,100 ohms on the line, and of 8,000 in 
the relay of the receiver, a battery of 140 volts and a current of 
13 milliamperes. The result with the Murray printer and the 
Baudot alphabet was 63 words per minute, against 25. Ten printed 
messages were transmitted per minute without a single error. 

Another experiment which gave even better results, 70 words per 
minute, was made between St. Petersburg and Berlin. 

The line on the Russian side consisted of 600 miles of 5-mm. iron 
wire, and that from the frontier (Eidtkuhnen) to Berlin of & 3-mm. 
copper wire (4:37 ohms per mile), the total resistance of the line being 
7,420 ohms. It appears that the saving is attributed principally to 
the use of the Baudot alphabet, which is proportionally as 5 to 8 as 
compared with the Morse code. i ; 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. Ruins. 

5 е (No. 1.) ee ee ee ee Aug. 18. i ee ee 

ayenne- eiro "P ee ee ee ee ug. ee ee 
Bt. Luoia-Martinique .. аә ie os » Мау 7, 1803.. d. 
Dominica-Martinique .. we s. as eo May 7. 1909.. sx 

A. Guadeloupe .. © v ex Oct. 19, 1906 Oct. 15 

Guadeloupe-Martinique.. - . . Aug. 29, 1906 .. vs 
Mole 8t. Nicltolas-Port au Prin .. Aug. 16, 1906 .. 
Curacao-Coro 


Curacao-La Guayra } Closed.. 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. еъ Р s 
Tarifa-Tangier .. «a ie vs ec ee Jan, 18, 1904. 88 
Port Arthur-Chifn (Olosed) .. E өө eo Mar.9, 1904... а 
Garachico Santa Cruz .. s .. July 12, 1906 .. ws 


.. Jan. 12, 1906.. v 


Las Palmas-Arecife zz ae : a : ; .. Aug. 18, 1906 .. 
LANDLINES, 

Florida - uec t^ vs ici ee .. Oct. 18, 19066. Oct. 20 

Cuba.. ee ee ae ee ee ее Oct. 18, 1906 ee Oct. 20 


Puerto-Barrios oe ee ee ee ee oe АЦЕ, ж, 1003 .. 7 


Wireless Telegraphy.—In the course of an article by 
Herr A. Furst, which was published in a recent issue of the Berlin 
Tageblatt in reference to a visit paid to the wireless telegraph 
station at Nauen, which is not many miles distant from Berlin, it 
is stated that the station is able to communicate with saf ty over 
a distance of 1,560 miles, and the 1 is expressed that the 
time is not very remote when it will be eat to telegraph to 
New Yotk. 5 зу interesting ів the statement that the enginver 
in cH8rge cf the station би the occasion of the vibit remarks that 
he would etidedvonr to ascttthin whether the Ч Brothata” at Pöldhu 
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were telegraphing at the time. Shortly afterwards the Morse 
instrument began to work, and the dots and dashes on the paper 
strip, it is said, indicated English words which, however, 
revealed no sense. Nevertheless, the author observes that it 
was ascertained that the telegrams were in cipher, and were being 
sent by the English Admiralty to the cruiser Carmania at sea, 
When the Nauen station does not understand anything sent out by 
Poldhu, the former produces its wave measuring apparitus, and by 
this means ascertains in a very short time the wave length at which 
the English station is working. The Nauen receiving apparatus is 
set accordingly, and the secret is one no longer. It is under- 
stood, Herr Farst states, that the people at Poldhu act in a similar 
manner. The Nauen station is 325 ft. high, and the proprietary 
company is credited with the intention of erecting a second tower 
which will be 975 ft. high, or as high as the Eiffel tower. 

The -experiments which have been for some time under way 
with a view to establishing wireless telegraphic connection between 
Fiume, Ancons and the neighbouring islands in the Adriatic have 
been so far satisfactory that & permanent installation has been 
decided upon. The experiments were made at the instigation of the 
Ministry of Commerce of the Dual Monarchy, under the direction 
of Herr Joseph Hollos, consulting engineer to the Post and 
Telegraph Department, one of whose improved apparatus was 
employed in the experiments. : 


Wireless Telegraph Conference.—On Saturday 
last the City of Berlin gave a reception in honour of the delegates 
to the Conference. | | 


* 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Beckenham.—October 29th. Induced draught appa- 
ratus for the U. D.C. electricity and destructor works. See Official 
Notices " October 5th. 


Cape Town.—November 28th. Tenders will be received 
by the Chairman of the Tender Board, Cape Town, for the supply 
of dry cells, oblong, 3 in. by 14 in. by 6 in. high, regenerative or 
non-regenerative type, for the period February 1st to October 31st, 
1907.— Board. of Trade Journal. 


Cleckheaton.— October 29th. One 82-Kw. 
generator with switchboard and accessories for the Council. 
“ Official Notices October 19th. 


Erith.—October 29th. Water tank, water-purifying and 
softening plant, feed pump and pipework ; removal and re-erection 
of existing condensers, feed pumps, pipework, &c. See “ Official 
Notices " October 12th. | 


G.W. Railway.—October 29th. Stores for one year. 
See “ Official Notices" October 12th. 


Haekney.—November 22nd. One 1, 500-Kw. steam 
dynamo with accessories. See Official Notices“ to-day. 


Hungary.— November 15th. The municipal authorities 
of Veszprem are inviting tenders for the establishment of a central 
electric lighting station in {ће town. — 


London.—November 5th. Sundry fittings and stores 
for the L. C. C. See Official Notices" October 19th. 


Manchester.— October 31st. One 5,000-kw. turbo- 
alternator complete with condensing plant, for the Corporation. 
See Official Notices" October 5th. 


Northampton. — October 29th. 1,500 tons of steam 
coal for the Corporation. See '' Official Notices October 19th. 


Portsmouth.—November 5th. Electric pumping, &c., 
plant in connection with the works for the prevention of storm 
water flooding at Southsea. See '' Official Notices " October 12th. 


Spain.—October 29th. The municipal - authorities of 
Linares (province of Jaen) are inviting tenders until the 29th inst. 
for the concession for the electric lighting of the town during a 
period of 12 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Linares (Jaen). 


Spain.—October 31st. The municipal authorities of 
Pontevedra are inviting tenders until the 31st inst. for the concession 
for the electric lighting of the town during a period of 16 years. 
Tenders are to be sent to El Secretario del Ayuntamiento de 
Pontevedra, whence particulars may be obtained. 


Spain, — November 8rd. The Government invites 
tenders as follows:—For (1) an electric tramway in Barcelona, 
starting in the Calle Dalmesses, and passing through the following 
streets: Ganduxe, Cortes, Negrpvernis, and ending in the Oopernico 
and Muntane Streets; and (2) for the concession to constrict and 


motor- 
See 


~ 
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work an electric tramway in Barcelona, from Escorial to Fuente 
Castellana Street, passing through the Piaz (Square) Josepets. 
Particulars may be obtained by registered letter from the Direccion 
General de Obras Publicas, Ministerio de Fomento, Madrid. Local 
representation ie required, sa id 


Swinton and Pendlebury.—November 3rd.  Sub-. 
station buildings, low tension switchboard, mains, and meters for 
the U.D.C. See Official Notices“ October 19th. 


Woodstock (Cape of Good Hope).— November 28th. 
According to a notice in Wednesday's Times the Corporation is 
inviting tenders for the public lighting of the town for five years. 
London agents :—Messrs. J. C. Mackinlay & Co., 27, Wallbrook, Е.С. 


CLOSED. 
Bolton.—The Corporation Electricity Committee has 


accepted the following tenders :— 
British Insulated & Helsby Cables, I.td.—Serap copper. 


Musgrave & Son,—Steam bend piping. 
Talbot € Son.—Erection of supply station in Green Lane. 


Brighton.—The T.C. has accepted the tender of the 
Reason Manufacturing Co., Ltd., for the supply of 100 electrolytic 
meters, at 25s. each, with a five years' guarantee. 


Burnley.— The Т.С. has accepted the tender of Messrs. 
E. Bennis & Co. for one of their stokers for a new 30 ft. х 8 ft. 
Lancashire boiler. 


Brynamman.—The Brynamman & District Electric. 
Supply Co. have placed an order for a battery of 118 600-ampere- 
hour cells with the D. P. Battery Co., Ltd., Bake well. ' 


Glasgow.—The Tramways Committee of the T.C. has 
accepted the following offers :— 


Insulated bolts for Brooklyn insulators.—W. C. Yuille & Co. 

28-inch copper bonds.— United Stee] Products Exports Ca. 

Nidged granite wheelers.—J. & A. Gardner & Co. 

Canopy switch handles. Consolidated Supply Co. 

Controller bushings.— Consolidated Supply Co. 

Bronze strip for tingers.—Consolidated Supply Co. 
Transformers.—British Westinghouse Co. 

Fans for sub-stations.— Electrical Co. 

Cast-iron divisions for Whitevale Depót.—James Allen, sen., & Sons. 
Cloth for destination screens.—Adain Brand & Co. : 
Enamelled route plates.—William McGeoch & Co, 

Car brake chains.— Todd Bros.; Weldless Chains, Ltd. 

Additional panel for Whitevale switehboard.—British Westinghouse Co. 
Spiral springs for trolley bases. George Turton Platts & Co. 


London.—HackwNEv.— The B.C. has placed an order 
with the Tudor Accumulator Co. for 3,000 positive battery plates, 
at 12s. each. 

Sr. Pancras.—The B.C. has received the following tenders for 
the supply of 148 arc lamps for street lighting extensions:— 


British Thomson. Houston Co. .. £555 Improved Electric Supplies, Dtd. £700 


Rumney & Rumney te .. 585 Brockie-Pell Arc Lamp, Ltd. 703 
Johnson & Phillips 2s oe 000 Ewart & Co... a T x T22 
Crompton & co vs oe 607 Veritys, Ltd... 47 . T29 
Oliver & Co. .. si jx . 666 New Century Arc Light Co. . RS 
Gilbert Arc Lamp CO. .. 673 General Electric Co. я . 92. 

55 (alternative) (accepted) 755 Walsall Electrical Co. "PE es | 


The Electricity Committce reported that they were satisfied, 
from information given: by the chief: electrical engineer of the 
experience of the satisfactory results obtained from the Gilbert 
arc lamps; that those quoted for in the alternative tender of the 
Gilbert Arc Lamp Co., Ltd., were the most suitable for the Council’s 

oses. 

L.C.C.—The Highways Committee have informed the L.C.C. 
that during the summer recess the seal of the, Council was affixed 
to the contract, amounting to £1,702, with the Edison & Swan Co. 
for the supply of materials for the wiring of certain tramcar sheds 
and sub-stations, which is being undertaken by the tramways 
department. 

MARYLEBONE.— The B.C. has accepted the tender of Messrs. 
Cory & Son, Ltd., for the supply of coal required for the generating 
station during the next 12 months on the following terms :— 


Shipley double screened nats (1) by rail, 12s. 9d. ; (2) by water, 12s. 1d. 
Griff peas (1), 11e. 7d. ; (2) 10s. 11d. 

Cowdenheath double screened nuts (2), 135. 3d. 

Acton Hall and Methley washed nuts, (2), 14s. 3d. 


The B.C. js to purchase 5,000 maximum demand indicators from 
the Reason Manufacturing Co. for а net sum of £7,610. By his 
agreement with the Council the consulting engineer (Mr. Wright) 
will refund to the Council any royalties or other benefit which he 
may receive by virtue of his interest in the Reason Manufacturing 
Co., Ltd. 


London United Tramways.—The contract for the 
overhead line equipment for the Wimbledon extensions of the 
London United Tramways (per Mowlem & Co.) has been placed 
with the Brush Electrical Engineering Oo., Ltd. 


Southend-on-Sea.— The T.C. has accepted the tender of 
Callender's Cable & Construction Co., Ltd., for the supply of extra 
cable, and that of Messrs. Körting Bros. för an atitomatit exhaust 


— 


valve for the new 500-xw. engine and dynamo. 
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FORTHCOMING EVENTS. 


Te-day’s Events (Friday, October 26th).—At 7.30 p.m. N. E. Coast Institution 
of Engineers and Shipbuilders. At Westgate Road, Newcastle-on- 
Tyne. Presidential Address by Mr. W. Н. Dugdale. 
At5p.m. Physical Bociety. At Royal College of Science. Mr. W. A. 
Scoble on * The Strength and Behaviour of Ductile Materials under 
Combined Stress.“ Mr. J. M. Baldwin on“ The Behaviour of Iron 
under Small Periodic Magnetising Forces." (Communicated by 
Prof. Trouton.) Prof. R. W. Wood on ‘ Fluorescence and Magnetic 
Rotation Spectra of Sodium Vapour, and their Analysis.“ 


Saturday, October 27th.—At 8 p.m. Association of Teachers in Technical 
Institutes. Annual general moeting at the Birkbeck College, 
London. 
Northampton Institute Engineering Society. Visit to (i. E. Railway Co. “s 
Stratford works. 
Monday, October 20th. — Institute of Marine Engineers. 
Testing. 


Thursday, November Ist.—At 8 p.m. Civil and Mechanical Engineers’ Society, 
Mr. P. J. Waldram on “ Bridge-work Design.” 
At 8.30 p.m. Chemical Socicty. Meeting. 


Friday, November 2nd.—At 8 p.m. Junior Institution of Engineers, Presiden- 
tial address by Mr. Wm. B. Bryan on Water Supply." z 
Northampton Institute Engineering Society. Mr. A. Sterling on “ Elec- 

trical r. Mechanical Power in Factories,” 


Saturday, November 3rd.—Association of Engineers-in-Charge. Dance. 


Lecture on Fuel 
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NOTES. 


Institution Notes. — GLascow TECHNICAL COLLEGE 
SciENTIFIC SocrEty.—Mr. W. W. Lackie, chief electrical engineer 
to the Glasgow Corporation, delivered the opening address of the 
session last Saturday. The electricity generating stations of 
-Glasgow, he said, had plant and mains capable of delivering 20,000 
amperes at 250 volts, and 3,000 amperes at 6,500 volts, representing 
a total of over 40,000 n.r. In the supply of energy to the tramway 
system, it had been found that while cach car was equipped with 
two 35-H.P. motors and frequently took this power, and the 
aggregate horse · power of motors on all the cars amounted approxi- 
mately to 45,000 H. P., this possible demand was met by 8,000 H. P., 
or 17 per cent. of the whole. In the electricity supply to private 
consumers, while the total horse-power of motors applied for 
amounted to 12,000, the proportion of plant called upon to supply 
this did not exceed 4,000 н.р., or 33 percent. In the supply of 
electrical energy for lighting purposes, the proportion was very 
different; while the horse-power required to supply the equivalent 
in 8-c.P. lamps applied for would be 40,000 H.P., it took 26,000 H. P., 
or 66 percent. of the total to meet the possible demand. This 
factor explained why energy for power purposes could be supplied 
at a much lower rate than energy for lighting. The rate per unit 
was a very unreliable criterion as to whether the supply was cheap 
or dear. The consumer who was paying 34d. per unit for lighting 
complained that he was being overcharged to make up the deficit 


caused by the consumer who was only paying 2d. per unit for motive 


power; but it was the reverse that was the truth. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow).—It has been 
arranged to hold the fifth annual dinner of the Section in the 
Banqueting Hall of the Grosvenor, Gordon Street, on Tuesday, 
November 27th. Lord Kelvin, G.C.V.O., chairman of the Section, 
has intimated his intention of presiding, and it is also anticipated 
that the Lord Provost of Glasgcw will be present. The opening 
meeting of the Session takes place at 207, Bath Street, on Tuesday, 
November 13th. Ў 

The Students’ Section has arranged to hold its meetingson the third 
Friday of each month at the Glasgow and West of Scotland Tech- 
nical College. The first meeting of the session was held last Friday 
evening, when Prof. Magnus McLean delivered an address. He dis- 
cussed elementary considerations regarding high frequency currents, 
the methods of producing the electro-magnetic waves used in wire- 
less telegraphy and some of the apparatus available for detecting 
those electric waveg, for measuring their wave-lengths and their 
frequencies. He showed in action a cymometer or wave-measurer, 
and wave-lengths up to 6,000 ft. were indicated by the instrument. 
He explained fully how the cymometer could be used as a labora- 
tory instrument for determining inductances and capacities. 

INSTITUTION OF ELECTRICAL ENGINEERS (Leeds). Last evening at 
the University, Leeds, the presidential address of the Local Section 
was delivered by Mr. George Wilkinson, and Mr. R. H. Campion 
read a paper on “Overhead Equipment.” A presentation was also 
made to Mr. G. R. Blackburn, who recently resigned the post of 
hon. secretary to the Section, owing to his removal to Manchester. 
The following is the programme of the 1906-7 Session :— 


November 22nd.—At Sheffield University. Paper on Regenerative Control 


of Electric Tramcars and Locomotives,” by Mr. A. Raworth. i 
December 13th.—At Leeds University. Paper on Practical Photometry and 
its Value," with practical demonstration, by Mr. H. Harrison. 


January 24th.—At Leeds University. Paper on Gas Engines and Suction 
Gas Plants," by Mr. H. Campbell. 


February 2ist.—At Leeds University. Paper read before other Section. 


March 21st.—At Halifax Technical College. Underground Mains,“ hy Mr. 
W. M. Rogerson. 


April 25th.—At Leeds University. Annual meeting. 

May.— Excursion to the Yorks Power Co.'s works. 
June.—Excursion to the Leeds Copper Co.'s works. 
July.—Social Excursion. (In place of usual Annual Dinner.) 


The Poulsen Wireless Telegraph Patents.— The 
new system invented by Herr V. Poulsen has been acquired by the 
De Forest Wireless Telegraph Syndicate, Ltd., which has formed 
&'icompany to work it in connection with the De Forest and 
Maskelyne patents. The new company is called the Amalgamated 
Radio-Telegraph Co., Ltd., with Lord Armstrong as chairman. 


f 


Educational Notes.—To-morrow the annual general 
meeting of the Association of Teachers in Technical Institutes will 
be held at the Birkbeck College, at 3 p.m., to discuss the annual 
report of the Council, and to transact other business. Mr. W. J. 
Lineham, M.Inst.C.E., the President, will take the chair. 


Wireless Telegraphy.— As mentioned in our last 
issue, a lively correspondence has been carried on in the Times 
during recent weeks on the gubject of wireless telegraphy. The 
trouble began with a letter by Mr. J. H. Heaton, in which he 
denounced the summoning of the Wireless Telegraph Conference 
as an attempt to deprive Mr. Marconi of his just rights. Prof. 
Б. P. Thompson retorted with a scathing letter exposing this 
“ outrageous distortion of the truth,” and recounting the history of 
wireless telegraphy from its public demonstration by Prof. Lodge 
in 1894 to Marconi’s transmission across the English Channel in 
1899. Prof. Thompson challenges Signor Marconi's claim to 
priority,and his personal right to improvements effected at the 
cost of the British Post Office, and shows how Prof. Slaby, discard- 
ing all the devices employed by Marconi, and using only apparatus 
and methods previously well known, succeeded in signalling to a 
distance 50 per cent. greater than Marconi. In 1897 Sir Oliver 
Lodge introduced and patented the oscillation-transformer or 
“ jigger,” by means of which the range of signalling was enormously 
extended. The policy of the Marconi Co. is stigmatised by Prof. 
Thompson as that of the dog-in-the-manger; if, he says, Marconi’s 
patents have been infringed, the company has the obvious legal 
remedy—if it dare face the ordeal. Referring to the threats and 
bluster,” bounce and brag” of the Marconi Co., Prof. Thompson 
asks why Mr. Heaton does not “denounce the whole attempt as an 
infamous job on the part of the Marconi directors.” - 

Sir W. Н. Preece, in the same issue, corrects Мт. Heaton's 
history, with a reference to his own experiments of 1884-92. 

In the following issue a different note is sounded, by Sir 
Edward Sassoon, who strongly enjoins caution and reserve at the 
Berlin Conference; citing the embarrassments and complications 
resulting from hard and fast international regulations in the 
domain of cable enterprise, and the absurd inequality of voting 
power possessed by this country—one vote, cqual in value to that 
of any insignificant State—Sir Edward points out the dangers of 
giving sanction to a premature and not improbably disastrous 
international commitment. 

In the Times of the 16th inst, Lord Kelvin referred with 
appreciation to the previous letters, and pointed out that as long 
ago as 1830, Prof. Joseph Henry obtained inductive effects, with 
static electricity, between independent circuits 30 ft. apart, with 
two thick floors and ceilings interposed. This was followed, at a 
long interval, by Sir Oliver Lodge’s successful signalling over a 
distance of 150 yards in 1894, subsequently improved upon in 1896 
by Signor Marconi to a distance of 1 mile. 

In the next issue the Marconi Co. appears upon the scene over 
the signature of Mr. J. D. Oppe, quoting Prof. Slaby’s eulogy of 
Marconi’s achievements, and denying that Mr. Marconi received 
financia] assistance from the British Post Office. Mr. Oppe further 
cites a judgment of Judge Townsend in the United States upholding 
the novelty of Marconi's invention. 

Mr. Nevil Maskelyne came forward on October 20th “to set 
forth the exact facta" as to the main issues before the Conference. 
These are: That all systems of spark-telegraphy not only can, but 
до, intercommunicate at the present moment; that this country аё 
present enjoys no such supremacy as some imagine”; and that 
“the Navy is not asked to give up any advantages it now possesses." 
In a nutshell, all wireless eystems at this moment intercommunicate 
—by interference ; shall they be compelled to intercommunicate by 
mutually exchanging messages ? 

Mr. Maskelyne is taken to task for his cocksureness (October 
92nd) by “ Briton,” who says he has entirely ignored the main 
question at issue. This is, that wireless telegraphy being still in the 
experimental stage, with untold possibilities, the British Empire is 
being asked to give up all freedom of action and to hand over the 
future of wireless telegraphy to an International Bureau composed 
of representatives of Powers whose interests in the matter are 
trifling as compared with ours, and whose bent is possibly hostile 
to our aims. Mr. Heaton also replies to Prof. Thompson, 
repudiating the suggestion that he had been “put up” by the 
Marconi Co. | 

The Daily Telegraph of the 24th inst. publishes a warning as to 
the grave risk of British Imperial interests, now safeguarded by 
the Admiralty, being handed over to the mercies of an Inter- 
national Bureau, and calling attention to the free acknowledgment 
in the German Press of the fact that the conference was convened 
to check Marconi enterprise, and to benefit German commercial 
interests. 

Our own view^is that the time is not ripe for any engagements 
to be entered into which we may in vain regret in the future. 
While we have never supported the pretensions of Signor Marconi 
to occupy the position of inventor of wireless telegraphy, or 
approved of the policy of the Marconi Companies—which has 
nowhere been more severely criticised than in our colamns—we 
are in agreement with those who regard the issues at stake ns of 
Imperial importance, and we are convinced that any concession 
whatever to interests notoriously opposed to our own would be a 
vital error. 


Appointments Vacant.—Senior lecturer and demon- 
strator of the Electrical Engineering Department of the University 
of Birmingham (£250); engineer with a knowledge of electrical 
plant for the Acton Public Baths (458.); fitter and turner for Acton 
U.D.C.; electrical fitter for the Neath R.D.C.; mains and test 
room assistant (25s.), and switchboard attendant (20s.), for the 
Wimbledon electricity department. 


—— —— 
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Labour Troubles.—It is reported that at Birmingham 
on Tuesday a conference took place between the Engineering 
Trade Employers’ Association and the operatives, who have made 
a demand for an advance of 2s. on the 36s. minimum, and of 5s. on 
piecework. The employers are stated to have given a blank 
refusal to the men’s demand, and a strike is, therefore, probable. 
About 110,000 workmen are concerned. 

The men base their claim upon the increased cost of living, and 
the general prosperity in the engineering trade. 


Street Explosion. — On Wednesday morniug a gas 
explosion occurred in Jamaica Road, Bermondsey, in a street box, 
and was followed by a fire, which was extinguished with sand. 


Sheffield Corporation and the Local Electrical 
Trades.— The hostile feeling of local electricians against the 
Sheffield Corporation has at last taken practical shape, and they 
. have commenced an action with a view to putting an end to the 
Corporation’s carrying on the electric wiring and fixing depart- 
ment. 

The Sheffield Daily Independent, in announcing this fact, says that 
the action raises in an acute form the whole question of municipal 
tersus private trading. It appears that the old electricity com- 
pany had power under their articles of association to carry ona 
wiring and fitting department in addition to generating electricity, 
and when the Corporation purchased the undertaking they paid 
for that department something like £20,000. Naturally they have 
continued the business, and it has proved both satisfactory to con- 
mmers and profitable to the city. 

After a time, however, complaints began to be lodged that the 
Corporation were unfairly competing with private traders who 
were carrying on a similar business. The Corporation's reply was 
‘It is you who are competing with us, for the old company started 
first, and we have simply taken their business over.’ Three years 
ago the Corporation promoted a Bill, and included an application 
for power to let electric motors out on hire. In order to avoid any 
future difficulty, it was intended at first to also include power to 
carry on wiring and fixing, but the opposition by local traders was 
зо strenuous... . thatthe Corporation withdrew the part relating 
to wiring and fixing, and decided to rely on their powers as 
successors of the company. Ever since then the local electric 
traders have intermittently threatened to take proceedings against 
the Corporation for an injunction to prevent them continuing the 
department. . . . The officials had invariably obeyed the instructions 
that they were to limit the work of the wiring and fitting depart- 
ment to intending and actual customers.” 

The National Association has now commenced an action against 
the Corporation. 


The Metric System.—The report that Messrs. Kynochs, - 


Ltd., have adopted the metric system throughout their works, and 
a decimal system of coinage based on the pound sterling, indicates 
that the exigencies of a large export trade compel attention to the 
enormous inconveniences entailed by the survival of what Mr. 
Arthur Chamberlain calls our benighted " systems of weights and 
measures. It is several years since Messrs. Mather & Platt realised 
the fact, and adopted the metric system; Messrs. Willans and 
Robinsen were earlier still, but we believe they use it only for 
their foreign trade. There is no doubt that the question is acquir- 
ing greater prominence, and we may yet live to see this most 
desirable reform carried into effect—thanks largely to the efforts of 
the Decimal Association. 


Electrification of the Heysham, Morecambe and 
Lancaster Railway.—Just as we go to press some particulars 
have come to hand regarding this scheme for the electrification of 
a section of the Midland Railway, which has been drawn up by 
Mr. R. M. Deeley, locomotive superintendent, and his assistant, 
Mr. Dalziel, electrical engineer; the details of the line equipment 
being in the hands of Mr. Worthington, engineer-in-chief, and his 
assistant, Mr. Sayers. The length of the line is about 8 miles of double 
track, on the single-phase overhead system, with 6,600 volts on the 
line and step-down transformers on the motor coaches. The contract 
for the generating station has not yet been given out. The power 
will probably be provided by an extension of the existing station 
at Heysham (fully described in the Егкс. Rev. for Nov. 4, 1904), 
which already contains three 150-K W. gas engine sets and a battery, 
for supplying the lights, cranes, &c, in the harbour. So far as 
arranged, the rolling stock will at first comprise three motor coaches 
and fcur trailers. The portion of the contract which has been awarded 
to Мевагв. Siemens Bros.’ Dynamo Works, Ltd., comprises one motor 
coach and two traHers, together with the controllera and wiring. 
The motor-coach will be equipped with two Siemens patent com- 
pensated series single-phase motors, with special commutation 
poles. The rated output of each motor is 180 н.р., and the 
efficiency is about 83 per cent., including gear losses. The power 
factor is about 92 per cent. The motor-coach will be provided 
with a main transformer, delivering 320 volts to the motor 
terminals. The primary side of this transformer is controlled 
by an electrically operated main switch, which is opened by 
the master controller when in the “off” position. For start- 
ing, the voltage on the motors is varied by connecting 
- them to various tappings on the transformer, by means of 
electrically operated contactors, placed under the cars and controlled 
by the driver. The motors are connected to the car axles through 
single reduction gearing—ratio 40: 118—the driving wheel on the 
car axle being 434 in. in diameter. The к ате т, pel the 
bogie by centre-of-gravity suspension, the standa ies being 
suitably modifled by the Midland Railway. 

The current for lighting, hea and control purposes is derived 
from af auxiliary transformer, which is always connected to the line, 


and serves also to supply power for the control circuits. The lighting 
and heating equipment are being carried out by the Midland Railway. 
There will bea single trolley wire for each track, supported by 
catenary suspension. Probably no feeders will be required, the 
current being supplied from the Heysham end of the line only. 
The rails, which carry the return current, will be bonded and 
earthed at various places by connection to earth plates in the gea 
and river. 


Motor-'buses and Тгатсаг Accidents in London.— 
From a return (see Times, October 18th) of motor accidents in the 
Metropolitan Police district during July and August, 1906, we 
gather the following figures relating to motor-'buses and tram- 
ways :— 

July. August. 


Accidents caused by motor-omnibuses ... 361 436 
Number of these accidents which caused рег- 

sonal injury he ТЕ a — 74 75 
Number of these accidents which proved fatal 1 5 
Accidents caused by mechanically -propelled 

tramcars ... 1 5 P et ies .. 286 317 
Number of these accidents which caused per- 

sonal injury... t буз i .. 105 121 
Number of these accidents which proved fatal 1 2 

Zambesi Electricity Со. — It is stated on good 


authority (says the Financial News of yesterday) that the 
negotiations in connection with the constitution of the Zambesi 
Electricity Co. (the promotion of which was announced some time 
ago) sre actively proceeding. “It is the intention of the pro- 
moters to build large electrical works on the Witwatersrand, using 
steam power to commence with, which, later on, is to be rep!aced 
by hydraulic power supplied by the Victoria Falls. We under- 
stand that the promoters propose raising the necessary share 
capital in this country, reserving an issue of debentures for the 
German market.” | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway oficials, to keep readers of the 
ELzEOTBICAL Revisw posted as to their movements. 


Central Station Engineers.—The Bradford T.C. has 


declined to adopt a proposal to retain the services of Mr. 
BLAck MAN, electrical engineer, who has been appointed to a similar 
position at Sunderland, by offering him £800 a year, rising by £50 
annually to £3,000. 

Mr. Нлкогр T. Barnes, of Worcester, and Mr. BERNAnD W. 
GoTHARD, of Dover, have been appointed switchboard attendants 
at the Portsmouth Corporation electric lighting station. 

Mr. G. S. DEaRLING has recently resigned his appointment with 
the Hornsey Electricity Works, in order to join the staff of Messrs. 
Robert W. Blackwell & Co., Ltd., of Westminster. 

Mr. RarPH Lomax has been appointed chief electrical engineer 
at Stockport. 

The Hoylake and West Kirby U.D.C. has appointed Mr. H. 
Darina (of Sheffield), and Mr. Н. STRINGER (of Watford), as 
switchboard attendants. 

Mr. FRED. R. Burt, who has been employed as assistant“ 
engineer at the Aldershot Council's electric light works since they 
were opened, has left to take up an appointment at Harrow. 

Mr. Davip A. HAMILTOR, who for the last five years has been 
chief assistant to Mr. W. A. Tester, electrical and tramways engineer 
of the Lancaster Corporation, has received an appointment with a 
London firm, and terminated his engagement at Lancaster. The 
staff presented him with a travelling bag, the presentation being 
made by Mr. Benson, who referred to the kindly relationship 
which had existed between Mr. Hamilton and the electricity 
employés. Mr. Tester also added his tribute to the capable 
services Mr. Hamilton had rendered in connection with the 
re-modelling of the works, and the installation of the tramway 
system. 

A smoking concert was held at the Anchor Hotel, Wednesbury, 
on Wednesday, 17th inst., when Mr. A. B. Hawes was presented with 
a pair of binoculars by the works staff of the Midland Electr: 
Corporation for Power Distribution, Ltd , on the occasion of his 
leaving to take up a position as chief assistant electrical engineer 
under the Government at Lagos, West Coast of Africa. The chair 
was taken by the resident engineer, Mr. G. R. J. Parkinson, who 
made the presentation. The position vacated by Mr. Hawes has 
been filled by Mr. R. W. JouwsroN from the mains department. 

Mr. H. Parker, third assistant engineer of the Corporation 
electricity works, Chesterfield, has obtained the post of junior 
assistant at the Wakefield Corporation electricity works. He was 
presented with a travelling bag by the staff before leaving to take 
up his new duties. 

Mr. R. Lonamsm GAMLEN having accepted an important appoint- 
ment abroad, has resigned his position of engineer and manager to 
the Lancashire Electric Power Co. 


General.—The staff of the metropolitan office of the 
National Telephone Co. have presented an American roll-top 
desk and chair to Mr. C. Е. MooRHoUSE, who is leaving to take 
charge of the Sussex district. 

Fulham B.C. has appointed Mr. T. H. Moore, third-class clerk at the 
electricity station, to be collector of electric lighting accounts, at a 
commencing of £150 per annum, rising by annual increments 
of £10 to £200. ere were 63 candidates. я 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Phonopore Telephone Co., Ltd. (London) (44,654).— 
A mortgage dated September 10th, 1906, to secure an unspecified amount, but 
stainped to cover £2,500, charged on tha company’s freehold property at 
Southall, and the unissued capital, has been registered. Holders: Barclay 
and Co., Ltd., 24, Lombard Street, К.С. 


W. T. Glover & Co. Ltd. (Electric wire and cable makers, 
Manchester) (56,124).- A memorandum of satisfaction (a) in full of second 
debentures, bearing various dates from May "th, 1902, to April 6th, 1905, 
securing in all £100,000 and (^) of £16,100, secured by a trust deed dated 
April 6th, 1906, has been registered. 


Electric Vehicles Development Co., Ltd. (London) (90,213). 
Issue on September 26th of £1,410 4 per cent. debentures, part of series 
created same date to secure not more than £3,000, charged on the coinpany's 
undertaking and property, present and future, including uncalled capital. Nu 
trustees. 


Eastern and South African Telegraph Co , Ltd. (13,306) — 


This company's annual return was filed on August 15th, when the entire capital . 


of £600,000 in £10 shares had been taken up and paid for in full. Mortgages 


and charges: £485,400. 
Electrical Oil Refining Co., Ltd. (43,126).— This company's 


annual return was filed on August 21st, when 4,375 shares had been taken u 
out of а nominal capital of £5,000 in £1 shares; £482 has been received, an 
£3,493 is considered as paid. Mortgages and charges; Nil. 


Clarke, Steavenson & Co., Ltd. (57,821).— This company’s 
annual return waa filed on Septeinber 17th, when the entire capital of £3,000 in 
£1 shares had been taken up: £1 per share has been called up on 1,460, 15s. per 
share on 600 and 10s. per share on 1,000, resulting in the receipt of £2,450. 
Mortgages and charges: Nil. 


Jandus Arc Lamp and Electric Co., Ltd. (13,508'.— Tbis 
company's annual return was filed on September 12th, when 2,041 shares had 
been taken up out of a nominal capital of £30,000 in £10 shares. 45 yer 
share has been called up on 1,195 and £10 per share on 250, resulting in the 
receipt of 48, 475. £5,960 is considered as paid on 596 shares. Mortgages and 
charges: £2,000. 


Chilian Electric Tramway and Light Co., Ltd. (57,203).— 
This company’s annual return, made up to August 8th, has been filed. The 
entire capital of £1,150,000 in 500,000 ordinary and 650,000 preference, has 
been taken пр. 4650, 000 has been paid on the preference and £500,C00 is con- 
sidered as paid on the ordinary. Mortgages and charges: £500,000, 


Chili Telephone Со., Ltd. (29,252).—This company’s annual 
return, made up to July 26th, was filed on August 24th. 44,000 shares have been 
taken up out of nominal capital of £250,000 in 50,000 shares of £5 each. 45 рег 
share has been called up, resulting in the receipt of £220,000. Mortgages and 
charges: £12,000 bonds to bearer, 


CITY NOTES. 


Kalgoorlie Electric Power and Lighting 
Corporation, Ltd. 


AT a meeting held at Winchester House on Monday, the directors 
submitted & proposal for dealing with the accumulated interest due 
to the preferred shareholders. "They reccmmendcd that the business 
and assets of the present company be taken over by a new company 
with a nominal capital of 175,000 6 per cent. preference sbares of 
£1 each, £175,000, and 100,000 ordinary shares of 10s. eacb, 
£50,000 = £225,000, to be distributed as follows to shareholders in 


«the present company :— 
New company. 


6 per cent. Ordinary shares 
£1 preference shares. of 10s. each. 
To the holders of 150,000 6 per cent. cumu- 

lative preferred shares .. Я Р 150,000 — 

э” ” 99 LP ee A 75,000 

To the holders of 25,000 deferred shares .. — 25,000 
To be held in reserve for future issue 25,000 — 

175,000 100,000 


In exchange for each £1 6 per cent. cumulative preferred sbare 
held in the existing company, each shareholder shall receive one 
fully-paid £1 6 per cent. preference share in the new company. 
For each two preferred sbares in the existing company, one 10s. 
fully-paid ordinary share in the new company shall also be given. 
Such ordinary shares to be given in exchange for the rights to 
accpmulated interest on the 6 per cent. cumulative preferred shares 
in the present company. In exchange for each £1 deferred share 
in the existing company, each sbareholder shall receive опе 10s. 
fully-paid ordinary share in the new company. The amount of the 
nominal capital of the proposed new company will be the same as 
in the existing company, with £25,000 of 6 per cent. preference 
shares available for, future issue if required. The advantages 
claimed for these arrangements were :— 

1. The preferred shareholders will retain the same amount of preference 
capital bearing interest at the rate of 6 per cent. per annum. 

2. The arrears of interest on the preferred capital (which arrears arcse during 
the period in which the plant and machinery were being erected and the business 
being built up) will be eliminated, and the preferred shareholders will receive 
a separate and additional security, taking 75 per cent. of the surplus profits, 
after payment of the 6 per cent. interest on their preference shares. 

3. The deferred shareholders are benefited by the discharge of the large 
amount of accumulated interest which would have to be paid to the preferred 
shareholders (as the company is at present constituted) before any profits 
could be paid on the deferred shares. Under the new arrangement, the 
deferred holders will receive without delay 25 per cent. of any divisible 
profits of the company after 6 per cent. has been paid on the preference 
shares. 

The new company will take powers to issue £60,000 debentures, 
out of which it will redeem the £33,000 of debentures issued by the 
existing company, and there will be a balance of £27,000 deben- 
tures for the new company to issue should the company's 
business make it advisable to do so. The business of 
the company is of a satisfactory character. The amount of 


power sold for the last six months (8,408,059 units) is consider- 
ably over the average of the sales for the previous year. The profit 
for the past six months is approximately the same as for the corres- 
ponding period of 1905, although the amount of power sold has been 
much larger. This is accounted for by the fact that certain altera- 
tions in the machinery were found to be necessary, во as to bring 
about further economies in the working of the plant. These have 
been carried out during the last six months, during which period 
the operation has involved an increased cost owing to the difficulty 
of carrying on the business while the alterations were being made 
and the new plant erected. This was of a temporary nature, 
and is now at an end, so that in future the working costs will 
show a matcrial decrease. Another factor is that the directors 
have thought it prudent recently to reduce the charges to their 
customers. 


е 


Mr. К. W. WALLAcR, K. C., presided at the meeting, ‘and said 
that with a view to explaining the need for the present scheme he 
bad formulated a series of questions which would be raised by 
shareholders on such an occasioa:—(I) Why the accumulated 
dividends were in arrear; (2) How the legal difficulty with regard 
to the dividends arose ; (3) Could not reconstruction be dispensed 
with altogether; (4) Why no interim dividend was being paid^at 
the present time; and (5) Was the scheme fair to all parties, and 
what would be its effect upon the prospects of the company? Into 
cach of these questions the speaker entered in some detail. He 
moved the resolutions for effecting the carrying through of the 
scheme. 

This wes seconded by Mr. Pore. 

There was a good deal of opposition to the proposal, and an 
amendment that the resolutions be neither received nor adopted 


L] 


_ was proposed from the body of the hall. 


A number of shareholders gave voice to strong opposition, 
objecting, as one speaker said, to the confiscation of their cumula- 
tiverights. Another speaker asked that they should have 
cumulative preference shares in the new company for their 
cumulative preference shares in the old. In reply to a questioner, 
it was ttated that the amount of the cumulative dividend unpaid 
was £45,000. Another member of the meeting stated his intention 
to fight the matter not only in the meeting but legally. Other 
speakers who followed argued in favour of the scheme, and the 
chairman having replied, 1 

The resolutions were carried by 26 votes to 11. 


+ 


Drake & Gorham, Ltd. 


- THE directors’ report for the year ended June 30th, 1906, says that 


after payment of all charges, including bonuses due to staff, there 
remains a net profit of £7,511, which, with the sum of £2,044 
brought forward from the previous year, makes a total of £9,556, 
which it is proposed to appropriate by payment of a dividend at 
the rate of 6 percent. per annum = £7,500, by placing to reserve 
£1,000 and by carrying forward £1,056. The reserve fund will 
then stand at £13,000. In determining the net profits an unusually 
large provision bas been made in connection with outstanding 
accounts in view of the amount of work undertaken on deferred 
payment. Altbough the trade of the country is stated to have 
improved, the effects have not yet been felt in the electrical 
industry, and the directors, therefore, consider it satisfactory that 
they are able to recommend the same dividend as last year. The 
electrical equipment of the first cotton mill in Lancashire to discard 
its old plant in favour of electric transmission has been successfully 
put to work, and active steps are being taken to bring the results 
achieved to the notice of other millowners. Already the company 
has practically secured another important contract of the same 
class. The company has also been entrusted with the complete 
building and electrical equipment of a lace factory. The supply 
stations at Church Stretton and at Fochabers for the supply of the 
village continue to work satisfactorily. The additional premises 
for factory purposes, to which reference was made in the last 
report, have been secured and equipped, so as to enable a larger 
proportion of the company’s requirements to be manufactured by 
their own staff. 


Western Telegraph Co., Ltd. 


Tun directors’ report for the half-year ended June 30th, 1906, to 
come before the meeting on October 31st, states that the revenue 
for the period amounted to £314,555 and the working expenses to 
£104,578. After providing £15,448 for debenture stock and deben- 
ture interest and sinking fund, and £3,650 for income-tax, there 
remains а balance of £190,878; to this is added the sum of £5,269 
brought forward from December 31st last, making a total of 
£196,148. A quarterly interim dividend, amounting to £31,191, 
has been paid, £75,000 transferred to the general reserve fund, 
£5,000 to the maintenance ships’ reserve fund, £15,000 to a 
marine insurance fund, and £15,000 to a land and buildings depre- 
ciation fund. The directors now recommend a final dividend of 
3s. per share, making with the interim dividends, a total of 6 per 
cent. for the year, and also the payment of & bonus of 2s. per 
share, both free of income-tax, which together will amount to 
£51,983, leaving a balance of £2,663 to be carried forward. The 
dividend and bonus will be payable on November 1st. The 5 per 
cent. debentures were duly redeemed on June 30th, 1906. The 
directors are grieved to report tbe sudden death of Mr. D. H. 
Goodsall on September 14th. Mr. Francis Alexander Johnston has 
been appointed to the vacancy. The register of transfers will be 
closed from October 23rd to 31st. - 


—— 
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Ferranti, Ltd. 


Tux directors’ report to be submitted at the first annual general 
meeting at Winchester House, E. C., to-day, Friday, 26th inst., 
corers the period to June 30th, 1906. The company was incor- 
porated on February 27th, 1905, and formally took over the pro- 
y and asseta from the receivers and managers and liquidator of 
the old company immediately thereafter. 
been divided into two periods, viz., year to December 31st, 1905, 
and half-year to June 30th, 1906. The profits on trading, after 
payment of all establishment charges, have been as follows:— 


Year to December 31st, 1905 .. £8,186 10 8 
Half. year to June 80th, 1906  .. 5.179 2 1 
— £8,365 12 9 
Deduct— 
Directors’ remuneration and trustees’ fees £1,283 6 8 
Interest on first mortgage debentures i 7,500 0 0 
0 id Pu " 3 : 
Amount cbarg n respect of depreciation ‚25 
; £15869 0 3 
Loss for period £7,503 7 6 


While the results are unsatisfactory, it will be observed, from the 
accounts, that practically the whole of the loss occurred in the 
period to December 31st, 1905. This is due to the company having 
just emerged from a long period of management under the juris- 
diction of the Court, and to the reorganisation of certain depart- 
ments of the business. It was decided that in order to save 
expenses, and to consolidate the business of the company, the 
switch worke should be vacated, and the plant and machinery 
erected in the shops belonging to the company previously devoted 
toengine building. This was effected in the last three months of 
1905, and the results of the trading since that period justify the 
change and the partial disturbance of business. The works of the 
company are now in good order, and the amount of business which 
bas been, and is being, carried out during the present year is en- 
couraging. The requirements for sinking fund for the redemption 
of debentures have been debited against profit and loss as a charge 
for depreciation. 


Stratford-on-Avon Electricity Co., Ltd. 


THE statutory meeting was held at Stratford-on-Avon on 
22nd inst. 

Мг. G. M. Birp, the chairman, stated that they had allotted 
7,000 shares of £1 each (fally paid) to 44 subscribers. The con- 
tract for the wkole of the works had been placed with Mesers. 
Johnson & Phillips, Ltd., and they felt that under the sfrict super- 
vision of their own engineer, Mr. C. D. Falcke, they were in 
perfectly safe hands. They had taken a lease of land for 42 years 
in Arden Street from the Stratford-on-Avon Corporation, where 
they would see an immediate start made with the erection of the 
buildings for the generating station. Cables to the value of about 
£800 were now on the railway, and a staff of men would commence 
laying these in the course of a week or so. The contractors 
expected to be finished by the end of February next, so that early 
in March supply should be available. The directors could foresee 
a greater demand for electric power than they originally 
anticipated, and they had decided to take up the work of wiring 
and fitting up consumers’ premises themselves. The chairman 
remarked that their capital account was very much smaller than 
those of many similar undertakings elsewhere in towns of the size 
of Stratford-on-Avon, which was a good feature; at the same time 
they were prepared to consider applications up to the full extent of 
the contemplated original issue of £9,000. The directors would 
probably soon make a further call on the shares. 


\ 


Francd-Belgian Tramway Investments.—It is 
tated in the report of the Trust Franco-Belge de Tramways et 
d'Electricité, which relates to the financial year ended June 30th, 
1908, that the company has participated in various new enterprises 
during the year, including the Beyrout Electricity and Tramways 
Co., and that the company has been entrusted with the execution of 
important works, of which the conversion of the Athens and 
Pireus tramways represents an instance. The control of the works 
in connection with the projected Beyrout tramways has been given 
to Ње company jointly with the Société l'Enterprise Générale de 
Travaux, of Liége, which was also one of the founders. The tram- 
ways at Athens and the Pireus will comprise 40 miles of line, 
having a track length of 62 milcs, and the concession is for 42 years. 
In the case of the Smyrna tiamways the trust holds the majority of 
the shares, and the company has paid 9 per cent. for the past year 
with {Не lines worked by borse traction. The report also refers 
to the tramways at Marcie, which are on the point of being started 
on the electric system, to the Sofia electric tramways, and to those 
at Reval and Tiflis. The internal situation in Russia has caused 
the Trust to postpone the extension and conversion of the Reval 
tramways. According to the accounts presented by.the directors 
of the Trust at the recent meeting, the financial year has resulted in 
a net lus of £5,185, which sum has allowed of the payment 
ofa dividend df 3s. 2d. per share on the preference capital repre- 
sented by 30,000 shares of £4 each, while the 30,000 ordinary shares 
do not receive any distribution, 


The trading account has 


Companies Struek Off the Register.—The under- 
mentioned companies have been struck off the register, and are 
accordingly dissolved :— 


Andrews & Preece, Ltd. 

Corinthian Electro-Medical Battery Co., Ltd. 
Dessolle Electro-Plating Co., Ltd. 

Domestic Battery Syndicate, Ltd. 

“ Eclipse"' еспе Lighting Syndicate, Ltd. 
G. Е. Milnes & Co., Ltd. (registered September 10th, 1898). 
Humboldt Electric Power and Mining Co., Ltd. 
Mining and General Electric Lamp Co., Lid. 
Mudge Marchant Engine Co., Ltd. 

Norwich Mutual Telephone Co., Ltd. 

Ward Electrical Car Co, Ltd. 

Windsor and Eton Electric Light Co., Ltd. 


Craigpark Electric Cable Co., Ltd.—The directors 
have declared an interim dividend for the six months ending 
September 30th last, at the rate of 6 per cent. per annum on the 
preference shares payable on and after November 10th. 


Montreal Light. Heat and Power Co.—A dividend 


at the rate of 5 per cent. per annum has been declared for the three 
months ending the 31st inst. : 


Electrical and Mining Co. of Valdarno.—This 
company recently held its general meeting at Florence. The 
directors were able to report that the business undertaken had 
been of a profitable nature, enabling them to recommenda dividend 
of 4 per cent. on the ordinary capital. "The revenue from the 
electrical installation at Castelno'vo amounted to 197,513 lire, and 
the working expenses to 34,224 lire. Тһе company is also 
interested in the mining of lignite, and the directors propose to 
take steps further to develop this portion of their business in the 
immediate future. The board has recently been strengthened by 
the addition of Cav. Eng. Alessandro Scotti, who is well known as 
the chief engineer and manager of the Lombardi Co. for the 
electrical distribution of power. | | 


` 
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Parsons Marine Steam Turbine Co., Ltd.— The 
report for the year ended June last states that the business con- 
tinues to progress satisfactorily. Although the works have been 
fully employed during the period covered by the report, only a 
few contracts had been completed by June 30th. The amount of 
work now in progress is comparatively large, and it is expected 
that these contracts will be completed by the end of June next. 
The 1.н.р. of turbine engines constructed by the company since the 
last report is 36,500 ; the І.н.р. of orders received by the company 
during the same period is 45,200; the r.H.P. of turbine engines 
constructed by the company's licensees is 93,780, and the I. H. p. of 
orders received by the company’s licensees is 227,460, making a 
total since the commencement of about 870,000 I. H.P. The 
machine shop has now been extended by the addition of a large 
bay, which has been fitted with up-to-date machinery, to enable 
the company, as mentioned in the last report, to deal with the 
manufacture of the largest sizes of turbincs. The accounts show a 
profit on manufacturing and from royalties, &c. (after providing 
for depreciation on buildings, plant and machinery, also on the 
patent rights account, &c.) of £19,221. The total distribution on 
the ordinary shares for the year has been 10 per cent., with £4,946 
carried forward. 


Stock Exchange Notice. — The Committee has 
appointed a special settling day as under:—  - 


Tuesday, October 30th.—National Telephone Co., Ltd.—Further issue of 
100,000 new shares of £5 each, fully and partly (£2 10s.) paid, Nos. 890,001 to 


City and South London Railway Co.—It is stated 
that the issue of £150,000 5 per cent. 1903 preference stock was 
over-subscribed. 


West African Telegraph Co., Ltd.—The directors 


recommend an interim dividend at the rate of 4 per cent. per 
annum for the half-year ended June 30th. 


Ld 


Richardsons, Westgarth & Co,, Ltd.—The report for the 
past year shows that the profits, after maintaining the buildings and 
plant in thorough repair, amount to £70,823. The directors recom- 
mend a dividend on the ordinary shares for the year at 6 per cent. 
per annum, £10,000 being set aside for depreciation, and £7,331 
carried forward. "The various departments at Hartlepool, Middles- 
brough and Sunderland have been kept wellsupplied with orders, 
the contracts for which were taken under severe competition. Having 
regard to the increased cost of manufacture by reason of the advance 
in copper, pig-iron, and other materials largely used, as well as an 
unforeseen advance in' wages, the results of the past year are 
regarded as highly satisfactory. 


South Wales Electric Power Distribution Co.— 
The Times is informed that the debenture holders of the South 
Wales Electric Power Co. have come forward with an offer to provide 
£500,000 if the consumers will guarantee to take 40,000 H.P.” Our 
col. temporary adds, Considering the requirements of the district 
and the advantages of a central installation, it should not be difficult 
to obtain this guarantee,” 
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Tyneside ‚| » 20! 1008 4 227 | 29 
Weet Ham .. | » 181 4,622 ＋ 702 29 
Wolverhampton ..| „, 17 1,765 + 26 29 
Yorks. W. Riding. , 21 1,078 + 184 | 42 
Baker 8t.-Waterloo » 20 8,445 A 16 
Cen. London Rly „ 20 | 18,030 — 87 | 16 
City & 8. Lon. Rly. „ 215.636 .+ 149+16 
Dublin-Lucen Rly. » 19 2121 4116 
G. N. and Ci RD „ 20 | 8,687 + 282 | 16 
L'poolOverh'd Riy. | ,, 21 2,832 + 2 | 16 
Mersey Railway ..| , 20 8,538 |+ 290; 16 
Me olitan Rly. . » 2l: 80,952 ud 16 
Met. District Rly. . „ 21 16,187 |+ 197 16 
Anglo-Argentine . „ 21 | 89,957 | + 4,848 | 42 
Auckland. .. „ 12 9,88 |+ 715 403 
Brisbane. Sep. 11,579 + 995 
§Brit. Columbia Rly. Aug. 23,139 + 4,989 | 83 
Bu'n's A' r's E. T. Co. Sep. 2 2, 624 |+ 185 | 88 
Bu'n's A'r's-Blgr'no | Oct. 14 |. 7,996 + 255 41 
Calcutta е ГІ) 20 і 5,781 + 748 eo 
Cape Electric T, Ld. Sep. k 13,599 ee 
§Geneva ко ' 8,782 + 852 
§ Kalgoorlie, W.A К | 4,106; .. 89 
Madras А .. | Oct. 15 | 1,089 |+ 260 41 
§Lisbon ee ec Bep. 25,945 е ee 
8 ee ry ээ 14,400 ee 
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ELEOTRIO TRAMWAY AND RAILWAY 
a RETURNS. 


Route 
Total to date. miles 
— ended. ! fortnight. ks. — ^ ' open. 
ö r | £* * 
32,248 '+ 1,921 | 14-4 is 
8,91 |+ 162; 8 |.. 
35.493 |+ 6,412 | 18. .. 
139,169 |+43,861 40 
31,791 1+ 748 48:52; ,. 
31,818 |+ 2,036 : 14:6 
45,498 |+ 8,339 11-87 .. 
21,998 |+ 8,557 | 8:95 | .. 
12,897 4 1.3598 7 
63,004 1 5,002 26 |+ 1 
52,859 |4-10,407 18.75 + 6 
186,642 |+ 5,712 58 + 7 
32,089 es 95: .. 
n ou 28:5 | s 
9,144 '- 738 865) .. 
6,725 1+ 96 | ee ee 
10,890 f 776 5:87 | .. 
B, BG (+ 1,746. 
19,086 — 65 8:85  .. 
39.933 |+ 2,214 "11:95! ;. 
10,166 |+ 407 65! .. 
28,127 T 1,407 | T25) .. 
12,634 4 1,549 6°92) .. 
5,109 — 42 СЕЈ ee 
7,316 | 2251 8 aie 
8,141 + 291 99... 
142,287 |+82,458 | 99 v5 
4,829 |+ 643 | 85|.. 
416,646 1 16:355 |... |... 
604 |+ 682 918!.. 
5,521 |— 265 5:81 | .. 
73,165 |+ 8,626 | 99 | .. 
10,530 |+ 1,594 | 9-25 | ., 
18,795 + 455 | 817) . 
11,759 ee D : 
84,752 | 5,252 5˙5 vs 
11,277 + 141 | 8°95) .. 
7,106 |+ 582 | 3 
11,971 |— 19 |575| .. 
4,337 11 |, 
87,401 |+10,620 | 17 .. 
4,446 — 400; » |. 
| ee ! Tb ee 
8,803 497: 951+ 1 
28,647 — e D 10:6 se 
60,766 | 448 1587! .. 
7,927 H 68 | v . 
29,274 |+ 1,129 12984. + 8*5 
20,6C6 ples 142 9-89 “ae 
81,925 + 2,90] 11:25,4 5 
6,802 + 214 | $61 is 
7,582 + 868 4:86 ев 
8,273 (+ 1,143 | +15 + 4 
89,771 |+ 5,202 18°75) + · 
25,945 4 4,810 13 |+ «5 
27.560 J. 2,676 8 |+ à 
9,103 — 18 4-754 5 
943,852 781,656 '83:75:4+ 8 
83,419 ie 1,044 87 | 16 
45,468 + 4,368 98 oe 
67,708 4 2,177 | 188 
14,846 |+ 296 6°87] .. 
4,044 + 479 5 ә 
13,738 — 8105) .. 
968 + 939 11 
8,788 | + 7 4°95) „ 
ee ее 7:5 ео 
87,176 |+ 6,165 (12°56) + à 
180,359 bip :96 1+ 6:5 
11,880 + 54209 | 6 +1 
7 , a 1 +542 
265,718  £0,715 | .. $ S 
9,901 — 416 85 |.. 
119,579 4 8,191 95:5; .. 
8,439 1+ 1,268 14-6 1416 
18,575 |+ 869 65 | .. 
55,486 |+ 5,586 28:75) „ 
4,087 + 171 gb... 
64,043 + 943 |1415) .. 
ee oe 10 ee 
19,154 224 15). 
81,107 |4 8.746 9076 | .. 
14,714 + 11680 | 10 14-66 
130,145 |+ 4,350 | 88:9 | .. 
160,396 |-+11,190 | 35°76 |+ 14 
29,498 + 487 5% 
13,6.2 |+ "790| 6 |.. 
se ee ! ee Ф 
42,597 |+ 2,575 10:87 
19,428 1+ 1,861 : 881 ee 
18,859 - 10 
67,418 16.00 114-9 1:4 
25,402 |+ 1,169 | 125! .. 
85, 105 ME p. d oid 
22,910 v 31 К 
91,508 |— 4,210' 6) ., 
40,819 |+ 2,295 | 6:95 | .. 
2,217 mi 35 1 ee 
26,008 |+ 1,848 |. 8:5! ,, 
24,4464 — 660 68 | ,. 
26,647 '+ 2,0899 | 4b... 
939,98 | .. 05 .. 
118,988 |410,160 | 24 `; 
629,468 | 471,447 | 43 
99,831 |+ 6,748 1924 + -6 
44,879 f 5,740 |.. . 
s - 24 es 
148,149 (+ 6,695 | .. КИ 
88,998 90:5  .. 
19,107 |+ 2,117 | 105 | +13 


ee ee 


60,971 |+ 8,608 24-25 ＋ ü 


STOCKS AND SHARES. 
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Tuesday Evening. 

Five per cent. Bank Rates, it was remarked here last week, gave 
the markets some difficulty in pursuing the cult of cheerfulness. 
Now the Bank Rate is 6 per cent., and the extra burden adds con- 
siderably more than 1 per cent. to the aforesaid burden. The banks 
advertise that they will pay 4 per cent. for money left with them 
upon deposit, and good customers can get 4 per cent. without much 
haggling. This being so, what temptation is there for investors to 
buy stocks and shares in the present state of uncertainty? Of 
course the rate will not remain at 6 per cent. for long, but af 
present the prospect points to its unwelcome presence being with 
us until the end of the year,and a more chilling influence to 
business, short of a yet higher rate, cannot well be imagined. 

However, it is here and must be endured with what firmness the 
markets can command. That this has not been lacking, a glance 
down the list of electricity supply shares is sufficient evidence. 
Out of the 61 prices quoted in our list, 58 are unchanged. The 
three alterations are declines of 5s. in Chelsea Ordinary and 
Edmundson's to 54 and 3} respectively, and a fall of 10s. in City 
Lights to 113. Of course the reason lies rather in the absence of 
business than in the inherent strength of stocks, but the general 
steadiness would seem to show that proprietors of electricity supply 
issues are content with their holdings, and see no reason why they 
should be flurried out of them because of a scare in the money 
market. On theother hand, prices should advance at this particular 
season of the year, but we cannot concede their refusal to do 80 as 
& moral decline. 

No information is available up to the time of writing as to the 
precise reception accorded to the new issue of City and South 
London Railway Third Preference, particulars of which were given 
in our last issue. The prospectus appeared at a peculiarly unlucky 
time, in view of the rise in the Bank Rate, of which alteration the 
directors, of course, had no inkling in advance. It is said, how- 
ever, that the stock was well over-subscribed. Business has been 
done at 1 to 2 premium. City and South London Ordinary stock 
fell a point to 43, and it is surprising that the drop went no further, 
secing that the new security pays about 2s. 6d. more on the money 
than the Ordinary af the present rate of dividend on the latter. 
But the hope naturally runs that the Ordinary dividend will be 
increased as the extensions come into working order. 

Baker Street and Waterloo debenture is somewhat harder at 914, 
the traffics beginning to look more substantial. Districts at 20 and 
Metropolitans at 60—business has been done at lower prices in 
each case—went flat with the rest of the Home Railway market, 
which had the raised Bank Rate to contend with, ‘besides the open- 
ing cf another session of Parliament, in which Labour members are 
conspicuous. The progress of the trams on the Embankment is 
another cause put forward to account for the weakness in Districts. 
A fall in London and South-Western stocks made the Waterloo 
and City price shed a couple of points, and part of the quotation 
has fallen below 100. 

Telegraph stocks and shares ere active, though in the wrong 
direction for holders. The Anglo-American Telegraph Company's 
trio dropped in consonance with the slump in Yankee Rails at the 
beginning of the week. Submarine Cables Trust are 2 lower, and 
Direct United States shares lost 4 at 154. Eastern Telegraph 
Ordinary came down rather sharply, and the price is 21 flatter at 
142, while Eastern Extensions remain at 14. Cuba Telegraphs 
shed the à they gained a week ago, and a further small fall occurred 
in Western Telegraphs. Globes have not altered. The dull tone 
prevailing all over this section is due to the monetary stringency, 
and the only advances are in Cuba Telegraph Preference (despite 
the decline in the Ordinary), and in the senior issues of the Direct 
Spanish Telegraph Company. 

This dulness has spread to-the Telephone varieties. National 
Deferred is down З to 107, and the Preferred 1 to 169. The Third 
Preference at 54 lost 4, and the 4 per cent. Debenture at 1014 ів 
11 lower. So tbat those who took our little hint as to the value 
of the Daily Mail's statement concerning a new system of payment 
for telephone service, will not be complaining at our implied 
caution against buying the securities upon our contemporary's 
“ information.” 

Monte Video Telephone shares have again advanced a shade, 
while Chili Telephones remained at 7. 

The Traction and the E lists are well-nigh colourless. 
British Electric Tractions fell to 44, the Preference to 8 and the 
Second Debenture to 913, losses of 5s., 10s. and 50s. respectively. 
London United Tramways Preference are down to 9, and the 
Debenture to 924. Potteries 44 per cent. Debenture hardened 
а point to 1024. Sao Paulo Tramway Light and Power stock 
is 1361, and the 5 per cent. Debentures marked 991. 

Of the Manufacturing shares, one of the few only quotable 
changes is a decline to 3i in Babcock & Wilcox. British Aluminium 
are harder at 5-5, and Westinghouse Preference at 303. Monday's 
meeting of the London Motor Omnibus, Vanguard, Company rat 
about no change in the price of the Ordinary shares, but the 6 
cent. Preference have found buyers willing to pay a fraction un er 
4 for the fully paid £5 shares. 


— 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : cl | Business done 
osing Closing Rise + 
NAME. or Dividends for the last Quotations | Quotations week ended or 
€ four years. Oct. 16th, Oct. 23rd. pip oda Fall — 
1902. | 1908. | 1904. | 1906. Кы Lowest. 
m Telegraph Co.'s shares, Nos, 1 to 95,000 10 Nil Nil Nil e 8j— E. n 41 | А 
' йо. 5 96 Debs., Nos. 1 © 1,950 Бей, 100 Nil Nil Nil 5 83 — — 93 TAE NET Р 
Ма теала ee ee | Stock | 60/6 61s. 8i 65 — 67 ха 643 — 664 654 | .. — 3 
do. do. Pret ce „„ | Stock | 6 6 96 6 1100—1114xd | 1094—1104 111 1103 1 
X De 5 A De rred Stock 17 28. 4% — 94i 231 — 23j 244 | 234 | là 
ye ortuguése Tel., 5% Mort. Deb. Stock Red. 100 Ez * Ks * 101 —103 101 —103 102 1013 > 
| . "Telephone, Nos. 1 to 44,000 5 6 7 B % 8 61— "i 61— 7 8 Рр a 
anorani Cable Dain. 500 year 4 % Deb. Sk. Red. | Stock | 4 4 49 4 97 — 99 97 — 99 в | оң | 
50 A ` _ +. .. t. .. ee ee 10 64 10 5 Io 6. 82 — va 9 Ste ©, = i 
- „ е 10 |10 Б 10 % |10 17 — 18 171 — 04. 18 16 + 4 
Telegraph, Ord, , .. ee .. 5 4 4 4% 4 88 Ba— Зм . 
a do. 10 % Cum, Pref, Sd 5 10 10 10 % | 10 91 Ri— 91 ә + А 
Do. do. 44% Debs. .. .. 50 4 44 * —102 — 1024 + 1 
Direct United States Cable 90 8 Er 153 — 163 xd | 15j— 16 ха | 16} | 153 . 
500 | irect W. India Cable, 44 % Reg. Deb., on. 100 4% % 1004 —102 1003 — 
e e он k so Btock | 7 1 1% 1 143 —146 xd | 1401—14 145 141 -14 
0,000 ч 84 % Pret. Stock 100 ВА 84 84% 84 893 — 914 ха)  894— 91 914 Bd 
22 4% Mort. Deb. Stock Red. Stock 4 4 4% 4 07 — 107 —109 1073 
Ю Eastern Extension, L prea and China Tele. 10 7 7 7% 7 132 — A xd 137 — 141 ч 13; 
| Do. Deb. Btock . Stock | 4 4 4% | 4 | 1054 —107: 1054—1074 106 
300,000 —- канав. Akio Afric. Те!.,4‹ Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 | 4% | 4 | 99 —101 99 —101 
3,000! | Do. 1 % Reg, M. Debs. (Mauritius 83b.) 110 8,000) 25 | 4 4 4% | 4 101 —108 101 —108 103 
RE" Glob legraph and Trust ca ан; 10 £8 54 589% 54% 103— 114 102— 114 lià 104 
ase Te 6 % Pref. as ә 10 6 6 6% | 6% 14#— 144 14&— 144 144 
000 ега n 10 123 15 94 €) | UX 84 — 36 P4 — 86 
Halifax ermudas e, io | Mort. | == 
Debs., within Nos. ik 1,200, Red, } 100 44% | 4% | 4% | "e. i 10 VS | 
-European Telegra E e aa Ges is M 10 % 10% |18% 13 69 — 61 69 — 61 TQ MS 
Т | Marconi's Wireless Telegraph. Фә is 1 Ni Nil Nil Ni | 1— 1} 1— 1} 20/6 | 27/8 
5 Monte Video броне ты Li. Ord. pez ae > : - $ - 5o la lih hi 3, ке e» +2 
t. ре 5 H — — " 
National Telephone, 3 6 6 6 109 —111 108 —110 110h | 1064 | ~i 
| Do. Def. Stock M ..| 100 43 5 5 5 109 —111 106 — 108 1101 100 ee | 
Do. do. Oum. 1st Pret. ..  .. 10 6 6 6 6 11 — 18 11 — 13 P - 
à; do, Cum, 2nd Pref. .. 10 6 6 6 6 164 — p 105 — 124 
do. PN one Brd P., 1 to un 5 5 5 5 5 — 6 bi— 5x H 5% ag: 
00,000 - 4 84 Deb. Stock Red. Stock | 8% 83 84 84 98 —100 98 —100 99 В 
‚Бе Do. do. Deb. Stock Red. es 100 | 4 4 4 4 102 —104 1004 —1023 103 1014 —14 
ГЕ Oriental Telep. m. lec. 1 to 171,504, fully рам 1 6 64 64 Th ló— i 1 1 26, qu ME 
do. до,  695Cum.Pret. ..| 1 | 6 6 6 6 li lra li— 1 X е 
do, do. 4% Red. Deb. Btock | 100 .. .. es 4 — 99 — 99 ee 
| de & European Tel., 4 % Guar. Debs., 1 to 1,000 | 100 4 4 4 4 99 —102 99 —102 100 
1 Es Co. t Egypt LII b. Re go ЖЕ. жер a ER y " um иллю | 1396 | 
à one E la е , e e ee ee „+ oe ee — = 
United River Plate Tele hon 5 1 > - 8 % 7— d 7— 7 735 i 
Б Prati; Nos. 1 to 40,000 5 5 5 5 | 5 51— 51— .. I e. 
Debs, >.. ee Btock 5 5 5 b 109 —112 109 —112 + ee .. 
n Telegraph, Bba Shares T 10 2 4 4 4 — 1 97 — 10} |a ex - 
80,000 & 58,001 to 58,008 24 i i Nil — 05 — Y. + 0 — т 
1 to 1,500 guar. by Braz. Sub. Tel, | 100 4 4 4 4 1004—1 1004—1 — a Ё 
„н, Nos. 1 to 207,980 10 7 1 1 1 144— 14# 14 — 14 o ^ — i 
o. 5 % Debs. 2nd series, 1906 100 b 5 б 5 3 "T F 55 és 
do. 4% Deb. Stock Red. 100 4 4 4 4 108 —106 102 —105 103 —1 
"West India and Panama Telegra B 2. T 90 10 i Ni i | Я | — | 
6 % Cum. Ist Pref. cat tas 10 WAS 1 6 5 9%, — 7 7— 7 7 * d 
6 4, Cum. 2nd Pref. v. T AD^ il fl | Ni | 4 54 44— 
do. 6% Debs., Nos. 1 to 1,800 . | 100 6% 595, | 6% | 5% | 99 —102 99 —102 | | 
И | I ! | 
— Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. _ 
une 1 К | [^us P" | | 
270,000 Eni aid с bred Hs 5 | | o | 8% T3.— a т-а | "4| "| = 
Cum. Prefs., 1 to 960,007 5 Б | Б 5H— a— E. 533 , 

E 266,600 Do. % Deb. b. Stock, 1888 100 6 | 6 18 a | Erw "à 1402 EET 
285,100 | Auckland E. Trams., 5 % 18 let Mos. Deb Nock. 1009 54 5 4 108 —105 108 —105 ae Ee 
800,000 | Babcock & Wilcox, 1 to 580,000 25 | 17 20 | 3i— 42 | 32— 4 81/8 77/6 — à 
100,000 А do. Cum. Pref., 1 to 100,000 . "E 6 8 | lyg— l% | Ian lj 

88,000 | British Aluminium, Ord., 2,001 to 40, e| 5 ТМ | | — 5. Bi 5M 5à FA 
40,000 . do. „Frei... Б Nil | Nil | 7% | а тее. е. 9. 
30:000 Do. = i pa. Cum. Pref. ee ee | 4 Nil Nil | 2 TT 4 | 4 5 os | ! és 
800,000 | Ро. do. 5 & Isi Mort. Deb. Stock Red, | Stock 5 || 5% 5 104 —108 | 104 —108 1002 pe 
—— British Columbia E. Def. Ord. Btook ..  .. 100 f. 6 | 6 122 —125 125 —180 1274 | +4 
Do. 6 Pref. Ord. Btock ees .* $e. | 100 ГҮ 5 b 110 —115 110 —115 P .. 
116,000 Do, 5 % Cum. Perp. Pref. Stock T - | 100 oa 5 b 108 —1 108 —111 110 
240,400 Ist Mort. Debs., 1 to 6,250 . 40 M 102 —104 xd 102 —105 xd 104 | .. 
220,000 Do. Vancouver Power Debs., 1 ‘to 2,200 | 100 T 103 —106 103 —106 — 1 
188,301 | British ‘Traction EE 239^ . de. e EE 10 B 6 | 6 4— 5 — 4 90/. | 85/- д“ 
161,487 Do. e do. A 6 Cum. Pref. oe .. | 10 6 6 | 6 - Ei 9 7 ; 8 — 4 
1,115,122] Do. do. 5 .Deb.Btock .. Stock 6 b 5 107 —111 107 —111 1 109 : 
410,178 | Do. do. 95 and Deb. Stock Red. 100 P odii Me - 90 — 98 1 22 
100, 000 Insulated and H Cables aw Tae] “6° 1 8 8 — d сд 
100,000 Do. do. 6 3 6 6 6 | 6 — * 
500,000 . do. 44 % lst Mort. Deb. Red. 100 44 102 —105 102 —105 102 А 
212,000 rere асо et 96 1st Mort. Debs. .. | 100 mes | 94 — 98 94 — 98 e ee А 
400,000 | estinghouse 6 % dendum) в „ | OS | ORM « Le 1 H- 13 Y +} 
1,016,858 Do. do. 4% Mort. Deb. Stock .. 2 si ph 1% 4% 77 — 80 77. — 80 T Ti 4 
_ 50,000 % Cum. Pref. .. £1 Nil Nil Nil ee df v T. 1170 1% де ee 
ма , Ord., 1 to 106,781 .. 2 Nil Nil Nil | 2% 1— 1 far 1 18/14 | 16/9 
se .. 2 6 6 6 6 li 12 14 25 / 
125,000 b. Stock .. Stock 4 4 96 — 96 90 — 98 54 ^ os 
125,0001 vd S Oe Btock 82 — 84 B2 — 84 . . .. 
100,000 о, 1 to .. be Б ee B 4 8 - 8 -— 8 wm . — . 
: 28.85 508" 1 to 40,000 E ee А : : 4 "am bi . .* .. 
817,700 ee ee [E 100 . 5 5 b 105 —107 105 —107 . | LI ** 
| 190,000 ee = Se ИЮ ‘is 5 5 5 102 —105 102 —105 =. а 
105,000 ‚1 .. .. 5 . 6 8 8 8 -= 8 eu S | 7 ee 
82,610 Do. 105,01 to 181,010 ne "ЖИ Сул Сое В 7 ы | 5 
29,880 Do, . el., Nos. 1 to 29,330 "en e» | ee . ote 58 .. 
850,000 Do. % 18t Deb. Stock su «n1, 208 | Н 108 —106 103 —106 22 F ee 
85,000 Callender’s able C shares 5 ш 2 | 12 1 r ra 11 ny 10g * d. 
40,000 . . Cum. ee .. 5 ! | | * .* 
800,000 Do. do. 1st Mort. Deb. Btock Red. Stock 43 44 | 4à 44 108 —110 108 —110 120 ‘fs še 
491,229 | Cape E. Trams., 1 to 491,999 bes te l- 1 Es | 15 10 Б 968 4— 10 2 el 
450,000 Cestner-Kellner Alkali, 1 to 000 1 * à | 4 6 1 1 И 1 21/1 21/3 d .. 
230,911 Do. do. 4h % 186 Мо Mort, Deb. Stock | 100 ‘ | 44% | 4 E. —102 —102 1003 . 
1,989,698 | Central London Ew os” oa Stock | 495 | 4 4 4 88 — 85 83 — 85 844 834 ; 
Do. x — Stock "Tj Btock 4 | 4 4 | 4 97 e 99 х 97 - 99 99 ee ee 
Do. >» eo „Stock | 4 4 4 4 73 — 76 78 — 16 73 qr ә» 
1,480,0 City and South Bouth London Stock | 84 | 3 43 — 45 49 — 44 44 42} ee 
85,000 * & Co., Nos. 1 1086.00 Loy 8 6 | 96 1i-— 12 li— 12 “* „* .. 
- * A period of nine months. + Quotations on у= — Exchange. 4 Unless otherwise stated m — are nr paid. § Interim dividends. 
1 And bonus of 108. * From Manchester Share List ` ков — E: 
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SHARE LIST OF ELECTRICAL OCOMPANIES.— Continued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/continued). 


Btock Closing Closing Business done | Rise + 
Present Dividends for the uotetions uotations week ended or 
— Dei see Share. last four years. Del. 16th. Det Ard. | Oct. rd, 1906. Fall 
t 1902, 1908, | 1904. , 1905, Highest Lowest. 
| l— Rd 1%— ха a 
260,000 | Dick, Kerr & Co., 1 to 260,000 nun 1 e „ | 10 i ie а Ел 3) . — 
805,000 Do. do. 6% Cum, Pret., 1 to 805,000 .. 1 » 6 & 6 | 6 б. | 10850 Ae 23/9 ʻi our 
294,150 Do. до. 4495 Deb.Btock ..  .. «| 100 T Hi 4 44 ўа 14 — 16 "a 25 * 
60,000 | Dublin United Trams. (1896), 1 to 60,000 >; | 10 e % | 6 6 3 14 — 15 2 =i: 
59,987 Do, 6% Pref. between 1 and 60,000 | 10 22 6% | 6 6 % Lc ui 1 E z^ 
99,261 | Edison & Swan Utd., A” shrs., £8pd.,1 to 99,961 b Nil Nil of 45% of — 24 14 91— 21 xd $ "2. 
17,189 Do. " A” shares, 01—017,189 is 5 Nil Nil 44% ant: be i8 — ва +$ 4 
844,028] Do. 4 % Deb. Stock Red. 100 4 4 4% | 4 a ae 90 — 06 a p.e 2 
100,000; Do. 5 % 2nd Deb. Btock Prov. Certs, all ра. 100 Б 5 К — 95 * B. E: ris ds 
112,100 | Eleotric Construction 1 to 112,100 .. E 6 4 M | NE ; of 1 A 96/3 x x 
B1,890 Do. do. 7 96 Cum. Pref., 1 to 81,890 2 7 7 7 | 796 S FE 85 А ули 800 + 55 
200.000 Do. do. 4% Регр. 1st Mort. Deb. Sk, | Stock | 4 4 4 4% r ui. ^ 9— 9 .. : RG 
25,000 | General Electric Co, (1900), { Cum. Pref. vé 10 b 5 5 5 96 91 = o at p 3 * -$ 
200,000 Do. do. Mort. Deb. .. | Stock 4 4 4 1$ 1-и, a n as 
78,000 | Gt. N. & City Rail Pref. ота "А", 4% 1 to 78,000 10 ге 8 4 4 E 10 101— 10 E v 
96,000 | Greenwood & Batley 7 % Cum. Pref. Me а 10 e 7 7 1% ШАМ. E at x 722 
80,000 Do. do. 5 Mort. Debs. es «cl 28 2» 5 96 5 5 re — T a I . 3 
. Henley ome P.) Telegraph Works, О Ora, ки 5 : . М Ў y 25 | 8 "m n N X 
, do. | = Se = 
150,000 Do. do. ae “Deb. Stock | Stock 4 4 44 4 107 Zaoa 121 140 E. a — 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 1 6 | 1 + ae ү” f X a 
87,500 Liverpool Overhead Railway, Ord. T 10 14% 18 14 Nil гаи el^ та al zm o E 
10,000 Do, do. Pref, £10 paia . 10 | 6 5 5 5 E- s} 4 d : 
600,070 | London United Trams (1901), 1 to 50,007 . 10 e 1 6 8 % | $e E . > 23 
899,980 Do. do. 60.008 to 100,000 (£6 paid) ..| 10 i 895 | 6 $ 8 | 8)— 4 ^ RE ‘i anl lS 
125,000 | Do. до. Б, Cum, Pref. 1 to 195,000 .. | 10 a hs d b TAN P U жар 921 ry 
1,831,000 Do. do. 1st Mort. Deb. Stock | 100 de 4 | 496 4 % 93 — — 9i Ýa E xo 
814,016 | Metropolitan Electric Trams, Defd...  .. «| 1 Nil Nil | Nil 8 5 T ji 1 t 1773 16/6 №. 
500,000 Do. 5 % Cum. Pref, ЕСЕ Ж КЕ ГА ae de PT, 70 E 
, 4 % Deb. Stock Red. dk ..| 100 vé £i 44% | 2 x : Š 920 81 
150,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000 6 s iia 6% | 6 "- 5 — 8 3 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 60,001 to 54.500 10 5 % 5% | 4% 61— af | m E 
94,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 5 5% | 5% ue et . - 
245,000 Do. 4496 Deb. Btock .. v ae | A00 $ 44 44% 18570 pom “A | gne es ә | ! 
87,850 8 — and Maintenance 12 20 & 20 15 % | % 2 100 —102 I 
150,000! 4 95 Deb. Вав., 1 to 1,500 Red. 1909 | 100 4 4 4 | 4% | 100 —102 | 200 —109 ка 5% E 
8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. B. Nts. i ай Е: 5% | 0—00 | 9 — 92 * | es 
640,000 | Waterloo & City Railway, Ord. Stock | 100 80 Y | Ba a 101 —104 Жылы =. 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 668 | Б 84 8 | vil vil — 1 i : T — — 
66,666 Do. 696 C. P., 80,001 to 80,000 & 15,001 to 141,606 5 ex s 17 | Nil Nil 1{4— 24 — e — * 
246,806 | Do. 4% Ist Mort. Deb. Stock — .. | 100 „ | 4% | 4% | 49% | 75 — 80 75 — e э = 
| | | | | А 
ЭЙ ИЮ | | zx 
— i 2x 5 р SDN АЛЕ CU. . 29:79» Rol Үү >» 5 Ie 1 Б 
à ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E. L. & P., 1 to 14,000 M 6 T 4 968 6 — b) 5 — 5h 1034 e ee 
60,000 bo. do. 44 96 1st. deb. stock e- | 100 % 44% 101 —104 101 — e ee 
MT PF A 4 X E % = ж E | "— 82 е: E dri 
900,000 | Central Electric ly 4% Guar. Deb. Stock .. | 100 Ч * 4 % 101 —104 E hy 10) А ee 
80,000 Charing Огом anā nå ectrici Bupply н - % X m — 35 a a ^s 
8 EO ertaking" 44% Cum. Pr, | 6 X x 8 4 — 43 4— 44 .. . 
44,496 | Chelsea Electricity Suppl Ord. КЕ К 5 % 2 1 ai 108 — 100 .. 4 Е" 
175,000: 96 Deb. Btock Red. .. | Stock x Ly. 44% 91— 108 i io а 
City of London Elec. "Ligh , Ord. 40,001—110,595 A 5 % 6 % d- 1 ^ за Se 
40,000 Cum. Pref., 1 to 40, 10 6 % 6 AS 5 a i ue * ee = 
400, 0001 Do. b Db. Btk., Bcrip. (iss. at 115) all pd. ee б b f 7 5 / D а 08 100 103 1024 101 
800,000 Do, 43 96 2nd Db. Stk., Prov. Crts., all pd. 100 А 44% 44% 100 —1 — — 
a County of Durham а Electrical Power, Ога... An - x - X : 26 214— 218— s es 
40,000 N AG 3 а | Ord. 1. 40,000 10 7 4% 5 2 — : b us - ee 
«00,0001 Do do. „ ? | 42 44 | 107 10 107 —110 ы Ы кў 
m | ы г занн) КЫ ANT. 84 | d- d * 515 
820,000 Do. do. 44 96 Ist Mort Deb. Btk | 100 * 34 100 —103 100 —103 1014 нЕ 
10,000 Folkestone, 1 to 10,000 ee a sa 5 ЕЕ 54 9. oY + 5. bà— ee oe ee 
10,000 Do. 5 % Cum. Pret., 1 to 10,000 * on 5 ek $4 5 % 4 m T T oe 
15,000 Do. Ist. Deb. Stock ee ee ee 100 ee 44% 99. —102 99 — » е ee ee 
18,000 Hove, 1 to 18, oe ee ee ee 5 ee 9 А 8 — 84 xd 8 — З - "ye юе 
10,000 Do. New (£6 10s. 10s. paid) ee ee ee ee £8 ve 9 ly; di A P ee oe Ы 
7800 Do: 43 Bed. e Em Ge p oA Aer 27 | 98 —101 98 —101 js > : 
00,000 Кошай and righe EL gik. | stook rt | 4 и 09 10 | oe ?: 
КҮ аш Electric Supply Corporation, Limited 5 0 i íi : 8 а 5i li— 2 T T as 
874,896 Do. do. 4 "o Mort. Deb. * Stock 4 4 4 y 96 exc 99 96 T 99 E^ ee ee 
Me tan Electric Supply, 1 to 100,000 .. 5 10 $% 7— Б) Tà— ч "i А . 
76,121 i Cum. Pref. 1—71,106, £8 pd. | 5 x R ari : e 
220,0001 Do, lst Mort. ben. Btock ee ee 4 O 109 —118 — А ee ee . 
250,0001 Do. Mort. Deben. Stock Redem. Stock X — 95 — 97 .. mm e. 
260,000 | Midland Electric 8 44 96 1st ro Deb. 100 . % 98 —101 98 —101 T * id 
75,000 | Newcastle-on-Tyne, : to 75,000 4 Б ni 8 8 % 7 8 7 8 + oe ow 
75,000 Do. 5 % Pref., 1 to 15,000 . ee ee 5 ee b b K 4 1 14 13; ee ee 
1 MENS знае чаа, — 10 e% 6 X 184— 14 . » A 
64, do. 4 96 1st Mort.Deb... Фа 100 4 4 4% 96 — 98 96 — .. . .. 
18,500 Oxford, 1 to 96 and 401 to B^ мез. ж Б s 64 7 X 6 — 64 6 — 64 | > a s 
50,000 Do. 4% Deb. Stock ee ee ee Hi ee 100 ee 4 | 4 y 98 —100 98 —100 .. oe . 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. ..| 6 144 124% 94— 10} 94— 105 e . je 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 b 7 7 1 9 7— 8 7— 8 zm .. —— 
150, 000 Do. do. Feen .. | 100 of 84 849% 95 — 97 95 — 97 zm .. .. 
19, Smithfield Markets Electric pply, Ord. ee ee 5 4 4 Ж l- 2 1— 2 ee ee ee 
50,000 do. LN Pe ak Btock 4 4 4% 74 — 78 14 — 78 ee ee ee 
65,000 South London Electrici Supply, . ee ee 6 1 B 4 9% 22— 23— 8à ve ee B 
108,700 Bouth Met. Elec. Lit. & er Ord.. ee ee 1 - 24% 1 8— Кыз 25/3 ee - 
85,868 ( Late and Greenwich 1% Pref... ee 1 Nil 1 7 D — 1 15 ions “ы БА. 
148,292 Dist. Z. L. Oo. 44 96 1st Deb. Stk. 100 45 449 7 1 —105 102 —1 4 — * ee ee 
50,000 | Urban Electric Supply. Ord. .. .. . b b 5 % d T ee i» 
B0,000 Do. nd Cum. Pref, «6 5 b 5 10 P 35 T zm .. 
' à z^ E E + 


b 

43 b 
Do. do. 1st Mort, Db. вік, Red | 100 a 

110,000 а чны r — ы. - 


(Originally 5 9;— Red, to TEL 815% Deo., 1905. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1906. 


THAT the returns of electrical export and import business during 
September show a considerable falling-off compared with preceding 
months, will be apparent from a perusal of our tabulated returns. 
Not only is this so, but the exports, valued at £104,327, are the 
lowest we have had to record during 1906, and compare with 
£124,031 in the month of August, and £127,000, the average of the 
eight preceding months. 


The re-exporte, although of comparatively small value, continue 
the upward tendency which we have noted during the year. From 
£12,733 in August they have jumped to £18,677 inthe month 
under review, the latter figure being much the highest recorded by 
us in connection with these returns, and £10,000 in excess of the 


total of September, 1905. 
The majority of the individual classes of material are, of course, 


more or less reduced in value compared with last month, exceptions 
being in the exports of fittings, telephonic material and carbons, 
and in the imports of electrical cable, lamps, carbons, &c. 

It is satisfactory to note that, despite the goneral reduction in 
business, our exports of electrical and electrically-driven macbinory 
were as well maintained as in previous months. 


The imports, also much reduced in value, stand at £139,309—a 
figure some £23,000 less than in August, and less than the past 
eight months’ average of £145,000. It may be noted, however, that 
these values are better than were recorded in the corresponding 
months of 1905. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Ж | : д B . "a 28 ry А 2 
($4 33 ET 3 $ 2 on | 95 4 4835 2 5 222 
| 8 = 228 k- 82 8 2 8 gs 9 Lag 838 j #3 
Country receiving exports and importing. | EFE ЕЗ о 9 m TE 23 ＋ 5 8 Ad o БЕД E 
т КЫ Т Т Е КИРЕТ 
S a = Ф Ф T 2 
i a | d " | ad Seep Ea 
| | | | | 
£ | £ | £ £ | £ £ £ | EE e | £ | £ | £ 
Russia, aie Norway and Denmark .. aa | 750 104 36 152 6 657 О ae 16 ee 
Germany "up. 360 26 Зо 43 ы 124 36 15 „ na 
Netherlands .. ae. ae. See es 4 288 226 44 .. 45 ius Эн 
Java and Dutch Borneo "m e M 7 | : 3 | m zx di эх NT. І 
Belgium es o o. 131 20 121 2 55 88 2 .. | 90 E 
France 119 2 76 15 35 | 27 255 г 
Portugal, Madeira and Portuguese Africa... 208 | 5| 129 15 97 506 92313; .. | 5 | 61, .. 
Spain and Canary Isles "m 62 44 43 40. 202 | DoR T 28 , б ы 
Italy and Austria-Hungary „ жр 5938. 25 415 821) 2,007, .. 20 10 ... 
Greece and Turkey... m. o „ iva T ni | 390 ins — 22 | tie 
Egypt and Tunis  .. . 1 357 | 37 | 152 | " е 382 | 21 258 | 96 219 К 
China and Баш .. ..  ..  .. .| 898. 457 832 149 516 | 520 25 .. | 134 5 
Japan 9... 1865 5, 804 493 | 112 | 1112 | 8,406, ... 13 720; .. | .. 
U. S.A., Philippines, Cuba and Hayti iss ..; 922 | ins en . 45 | 324 15 " | is scd s 
Mexico and Colombia "v vie "e 9 | 11 Н ОНОО M Ua a nu bes | ves 
Peru and чишу. оозе 3. 21132 the | ss | sua | 8 13 T | 6 E . 
Chili .. Шэ єє мо м” ш 30 451 115 52  .. | 568 7 чы 47. „ 
Brasil у ш 9 0 Т 83 364 244 149 124 TIL] ue an 30 379 
Argentine is, са” 843 | 2,732 1,004 | se — | 2,515 247 we 197 21 
Channel Isles, Gibraltar and Malta se .. 259 685 233 ' 8 32 112 9 .. 2,595 
British West Africa m Bw wes. 400 - 36 we oj 5 16 96 10 or UR 
Cape of Good Hope E de ai ae 867 ' 1,665 585 | 166 : 34 | 6,642 32 - 70 165 
Natal. 397 365 1,908 242 215 1,678 146 3 363 327 
Zanzibar, Brit. East Africa, Mauritius and Aden 102 11 d wu 5 4 1, 235; 20 
India. 1,701 3,347 1,345 507 445 5,448 163 43 509 1,476 382 
Barmah .. ш ш . 30 252 672. 1,507 | sede uus 13| .. 
Ceylon . 54 37 85 6 104 110 | 133 195 
Straits Settlements, ‘and Fed. Malay States 416 1,908 992 28 103 204 8 20 48 T ie 
Hong Kong .. ase ios 19. 28 74 8, .... 240 TE aus in ө 
West Australia.. 66 49 187 45 296 602 13 NE i x 
South Australien i 297. 8 180 10 11 58 » Р " NP 
Victoria 572 1,901. ^ 9 7 94 | 974 219 26 6 51... 
New South Wales 1,002 | 1,336 | 190! 1,066 55 | 653 57 24 30 8j . 
Queensland ... | 63 45 36 14 2 200 7 6 iis 985 
Tasmania ^... - i Spee 12 | E | 85 30 „ 
New Zealand 662 2.710 685 37 85| 1,131 19. 440 59 | » 
Canada CC 937 |... 564 24 154 | 1,436 10 21 | M Е 
British West Indies and British Guiana 7 13 38 ' boe | 210 8 .. 4 | he s 
Total, £ 10,692 24,265 |11,277 | 3,314 4,420 37,865 3,047 3,182 | 5,553 382 
| : | 


440 
| | 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


£ £ £ 

Norway, Sweden and Denmark ... ea "T | 27 206 8 
Holland m sta 8 os Pus 618 | 5,493 | 1,216 
Germany . А ae gs st 475 | 15,859 610 
Belgium 321 | 2,069 | 515 
France 532 | 5,907 289 
United States 1,809 | 1,320 752 
Italy ... 53 


Total, £ | 3,782 30,307 | 3,390 


535 E ae 
144 


£ 
224 


£ 


£ £ 
Various countries, mainly as above Т 2,661 7848 | 645 | 37 158 | 7, m 0 $ 
| 


| £ | 


TOTAL EXPORTS: Totar Rzx-ExPOBRTS: TOTAL IMPORTS: 
£104,327 £18,677 £139,309 


2n " Nors.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the oe Goubbtess, consisting of similar 
* materials to those appearing in adjacent Column. 
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REVIEWS. 


Notes on Electro-Chemistry. By Е. G. WEICHMANN,-Ph. D. 
20 York: The McGraw Publishing Co. 1906. 1 Price 
2.00. " 


_ One's first impulse on opening this little book is to throw 
it aside; the type, paper, ink and printing are so poor that 
it is scarcely possible to open it anywhere without the eye 
lighting on broken serifs, stuffed a's, e's, 8's, &c., and thin, 
almost inkless, letters of all sorts. Verily the mercies of 
mechanical composition are punishments we have not 
deserved, and gladly would we pay blackmail to be delivered 
from them. Let them proudly flourish in the half-penny 
press, but preserve us from their gambollings in books. 

We make the above remarks feelingly, for on conquering 
our disgust and setting to work to read the book, we were 
agreeably surprised to find. it very well worth the trouble. 
To begin with, the treatment is original. One does not 
expect а treatise of this kind to start at the very beginning 
with the fundamentals of all science ; yet that is what our 
author does. He devotes nearly two pages to an explanation 
of what science is; how laws are assumed by induction from 
experiment, or, being assumed as hypotheses, are verified or 
rejected according to their power of explaining phenomena. 
Thence he proceeds to show. that the ultimate test of the 
validity of a law is the power of predicting unknown pheno- 
mena, and soon. Next follow definitions of matter and 
energy, and two more pages of an explanation of the c.c.s. 
system of electrical measurement, and then in Chapter II 
we get to work on theories of electricity, factors of electrical 
energy, and properties of electricity. 

It is here that the peculiarity of the book is best seen, 
for no description of the phenomena has a yet been 
attempted, while when, on page 15, we get to this, a number 
of effects are described as arising from the action of “a 
plate of copper and a plate of zinc placed in à vessel con- 
taining dilute sulphuric acid," which could be by no means 
produced by such simple apparatus, and then we realise 
with astonishment that some pages back, at pages 11-13, 
we have gone through a very well condensed description of 
the electrical explanation of radio-activity. Неге it suddenly 
strikes us that the copper and zinc plates are used as а 
conventional expression for an electrical appuratus of con- 
siderable power, and that the book must be intended for 
those having a good practical knowledge and a considerable 
theoretical grounding in electricity. a 
. For such persons the book is undoubtedly useful, and now 
we, perhaps, atrive at а comprehension of the peculiar way 
in which it handles its subject. It is the result of the 
existence in the United States of that icular versatility 
which leads men perpetually to change their occupation, and 
the demand for such works arises from the existence of vast 
numbers of practical “ Electricians ” who have had little 
scientific training. The book, in fact, begins in an en- 
deavour to teach the man with a pair of cutting pliers and a 
coil of wire something of the; mystery with which he is daily 
dealing. | 

Having beguiled him to go во far, our author proceeds to 
do his best to compel him to “ drink deep of the Pieirian 
spring for, by chapter IV, we are landed in the very 
difficult matter of electrolytic dissociation, and the work of 
Van't Hoff, Arrhenius, J. J. Thomson, Ostwald, and Nernst. 

Were we not dealing with a book essentially intended to 
be read from an electrical standpoint, we should here object 
. somewhat strongly to the way in which the real meaning of 
the phenomena is completely overlooked in a study of the 
electrical means used to measure them. 

In plain English, the facts are the dissociation of solutes 
by solvents due to mutual strain or stress, t.e., the endeavour 
of the constituents of the solvent and the solute to rearrange 
themselves by means of a release or degradation of energy. 
This causes dissociation, and dissociation can be easily 
measured electrically. We fail to see that this justifies the 
ascription of dissociation to electrical action. 

However, we must not blame Dr. Weichmann for this, for 
if, as we think, he sins, he does it with high authority, and 
he may urge that he is not dealing with his subject philo- 
sophically, but as a practical electrician. .^;". . 

“ Electrolytic Dissociation,” the subject of Chapter IV, is 
very thoroughly dealt with in 25 pages, followed by 27-pages 


— — 


on “ Electro-Analysis,’ Chapter V, and 46 pages on 
* Electro- Technology," Chapter VI. 

The last is, of course, the criterion from the practical 
man’s standpoint, and it is possible that he will feel that the 
subject is too big for the space allotted. "This is certainly 
the case with electro-plating—a subject we have never yet 
seen adequately dealt with-—and the electrical production of 
alkalies and of metals is compressed to very small 
dimensions. | iat. m 

Nitrogen oxidation, which has caused some talk of late, is 
very shortly dismissed, and the author seems not to be aware 
of what has recently been done in Sweden, as he refers only 
to the small experimental plant at Niagara Falls. 

But, after all, these defects are small, and it i8 to be 
hoped that they will have the effect of stimulating readers 
to search for further knowledge. The author certainly gives 
every opportunity for this, for each chapter is headed with 
& bibliography, and Chapter VI, in addition, has numerous 
footnote references to books and papers on the subjecta dealt 
with. 

On the whole, we attach most value to the third, fourth 
and fifth chapters, which contain a mass of information that 
cannot fail to be of great use to all engaged in either the 
study or the practice of electrotechnics. 

It will be noticed that the book confines itself within 
somewhat narrow limits; the chemistry of the cell is but 
briefly dealt with, and that very important subject, the 
storage battery, is not mentioned, though its possibility is 
hinted at in the very brief remarks headed Reversible 
Reactions and Cells" on pp. 69-70. Again, nothing is said 
of Bredig's work on the production of colloidal metals, or 
of Kuzel's experiments on the manufacture of lamp fila- 
ments from electrically-produced metallic colloids, subjects 
likely to have important developments in economising 
energy in electric lighting. > 

The subject is, however, so vast that something must be 
left out if a book is to be kept within reasonable limits as to 
size and cost, and our author no doubt felt that wherever he 
drew the line something of importance would be excluded. 
We hope that if a new edition is called for he will take some 
of these into his subject, matter, and that, though it does not 
strictly come within his boundaries, he may add a few notes 
on the cost of electrical energy under varying conditions. To 
the publishers we would suggest a better, more durable, and 
less loaded paper, and above all things, a very much better 
fount of a true book type. 


Règles Normales de l'Association des Electriciens Allemands. 
Ву Dr. G. DETTMAR. Translated by Е. LoPPk and 
A. THOUVENOT. Paris: H. Dunod and E. Pinat. Price 
2.50 fr. | 

. These Règles Normales are an attempt to standardise 

electrical practice regarding definitions, testing, and com- 

parison of machines and transformers. They consist of 
some 48 articles, each laying down with dictionary-like pre- 

cision, & definition, or the course to be followed during a 

test. Among the subjects dealt with are rating of power, 

elevation of temperature, overload, insulation, efficiency and 
methods for its determination, and variation of pressure. 

The greater part of the interest of this little book lies in 
the commentary on the rules, given in the appendix by the 
author. After remarking on the benefits likely to accrue 
to the industry from standardisation, he says that the fore- 
going rules in their rough form were submitted to manu- 
facturers and persons of eminence in the profession, that 23 
sets were returned with comments, and that the present set 
of rules were then drawn up and established. 

It is notorious that there is no set system of definitions 
employed by the trade, and especially is this true of alter- 
nating-current work. The author waxes very virulent on 
this head. For example, in polyphase machines it has been 
decided to call the pressure measured between the neutral 
point and each of the conductors “ star pressure," and that 
between any two conductors phase pressure." Again, 
instead of our old friends “stator " and “rotor, we are to 
have primary armature " and “ secondary armature." 

Under the heading ** Power," a sharp distinction is drawn 
between machines for (1) intermittent ; (2) momentary ; (3) 
continuous working. The elevation of temperature for 
(1) is to be taken after one hour's uninterrupted running; 
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for (2) after a time more or less arbitrary; for (3) after 
10 hours’: uninterrupted running for machines, and for 
transformers after sufficient time to allow the temperature to 
become stationary. 

Article 12 states that for machines under test, a reproduc- 
tion should be made, as far as possible, of the ventilating 
conditions of actual practice. 

As is well known, very large machines will not attain a 
stationary temperature even after 10 hours’ running, and the 
author explains that the figure 10 was decided on because it 
would include the generality of cases. It seems absurd and 
very uneconomical to run a small generator for 10 hours to 
get the test temperature, but after consideration of three 
durations of time for small, intermediate and large machines 
respectively, we are told, the difficulties became insurmount- 
able, and the 10-hour limit was taken for all. What would 
some of our testing departments say to running their 3-horse 
motors for 10 hours! 

Art. 18 says that the atmospheric temperature must be 
taken at a distance and height of 1 metre from the machine 
under test. This is good, inasmuch as it gives a standard for 
allowing for the effects of radiation. 

The temperatures F all windings must be taken by the 
resistance method, so as to obtain а mean reading. 

Art. 22 states that overload trials must always be made at 
normal temperatures, that generators, &c., must withstand a 
25 per cent. overload for half an hour, and motors and trans- 
formers 40 per cent. for 3 minutes. 

As regards insulation, we аге told that machines and 
transformers should be able to support for half an hour, and 
while they are hot, a fixed pressure somewhat higher than 
the working pressure. Contrary to custom, there are no 
absolute laws laid down, as it has been found impossible to 
provide for everything. 

а it is a very suggestive and instructive little 


Paraguay in Wort und Bild. By R. v. FISCHER 
TREUENFELD. Berlin: Ernst Siegfried Mittler und 
Sohn. Price M. 5. 

This volume, which is a study of the industrial p 
of the Republic of Paraguay, is written by the Consul- 
General of that country in Saxony, and may consequently 
be taken to be an accurate and authoritative statement of 
its present condition. The author has evidently made a 
careful study of the past history, the present condition and 
the future prospects of Paraguay, with the result that we 
have before us a carefully-written and exhaustive volume 
dealing with the country from almost every standpoint. 
The author certainly speaks in very glowing terms of the 
prospects of the country, but he gives ample proofs, statisti- 
cally and otherwise, of his statements. 

He seta out with the statement that the world's industry 
and trade constantly require new markets, that new countries 
require settlers, and that settlers require countries which will 
yield а good return for their labours. Making this state- 
ment his basis, the author, directly or indirectly, devotes the 
remainder of the volume to proving that Paraguay is a new 
market which will give ample opportunities for trade 


The wonderful revival of trade since the war of 1870, 
before which Paraguay was one of the leading countries of 
South America, and during which she lost 600,000 men out 
of a total of 800,000 before the war, would, in itself, be 
sufficient proof that the country possesses vast natural 
resources capable of being speedily realised. These resources 
are not by any means exhausted ; in fact, the exploitation 
of them may be said to be only in its infancy, and for their 
further exploitation the country is urgently in need of 
foreign capital and labour. That Paraguay is a country of 
great possibilities is further proved by the fact that foreign 
capitalists are flocking to the Republic, that railways and 
telegraph lines are being rapidly extended, that banks and 
commercial undertakings are being founded, and that oversea 
trade is greatly on the increase. The crying need of the 
country is for a better system of communication by road, 
river, rallway and telegraph, and with the advent of 
improvements in this direction, there сап be no reasonable 
doubt but that Paraguay is capable of as great a commercial 
development as has been witnessed in Argentina during the 
past few years. From our own point of view we could have 
wished that the author had told us more as to the possibi- 
lities of electrical development in Paraguay, but the fact that 
there is practically no mention of any electrical under- 


.takings in the country is, perhaps, sufficient proof that 


there are great possibilities in this direction. Few markets 
offer such opportunities for the electrical industry as do the 
South American States, as а whole, and we cannot think 
that Paraguay is any exception to the rule. 

The book is extremely well written, and in parte (notably 
the chapter on the history of Paraguay) forms very interest- 
ing reading, apart from its commercial value. It ig beauti- 
fully illustrated and contains two maps, one of Paraguay and 
one of South America as a whole; we can well recommend 
it to all merchants and manufacturers interested in trade 
with Paraguay, and could wish that other writers of the 
author's standing would favour us with books of a similar 
character dealing with the other South American States 
about which во little collected information, of a commercial 
nature, has been published. 


e 


THE MILAN TRAMWAYS CONVENTION. 


AT this recent Convention M. Scholtes reported on brakes, 
and considered that the opinion expressed by lest year's 
committee in favour of the electric brake for service had 


been confirmed by the further replies returned this year. 


M. L. Petit was put up to say the best he could for the air 
brake as a known partisan of that system, and, naturally 
enough, he.came to a conclusion exactly opposite to that of 
M. Scholtes. No; they agreed that the air brake is indis- 
pensable when the cars are very heavy and run at high 
speeds, or when trail cars are used, and the general opinion 
in England is with them. | 

The following table, given by М. Scholtes, is compiled 
from the replies of 142 companies, and gives in compact 
form a good idea of Continental practice :— 


CONTINENTAL PRACTICE IN TramcarR BRAKES. 


System of braking. | Number and weights of cara. All weights are given in metric tons. Number of cars. | baad bd 
F F F F F rom From 
— | 5106 | 6to7 | 708 | вод | 9to10 | 1001 11 e 12 | 121018 | 181016 | Total In per (pon 12 per 
| tons tons tons. tons tons tons. ns ns tons п | à 
Hand brakes 238 608 | 1,699 | 1,335 | 1,095 22 154 7 | 5012 | 344 71 | 500 
Electric 16 436 924 2,232 3,086 204 234 .94 7,266 50:0 60 42:2 
Air brakes 0 21 286 426 216 71 704 235 2,285 15:6 11 7˙8 
14,563 | 1000 142 ! 1000 


extension, that it is greatly in need of foreign settlers and 
foreign capital, and that it offers the very beat prospecta to 
both. The volume deals with the geographical and climato- 
logical condition of the country, its mineral, vegetable and 
animal wealth, its history, government, population, agricul- 
ture, industry, finances, means of communication, prices of 
land, labour and food, &c. | 


Evidently the hand brake continues in favour, but pro- 
bably to no greater extent than in this country; and, 
roughly speaking, air brakes increase while electric brakes 
decrease, after the weight of cars passes 10 tons. "The 
greatest number of cars weigh from 6 to 10 tons, and in 
that class the electric brake out-numbers the air brake in 


about the proportion of six to one:— _ 


— ——  —X _., ж. 
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Hand brake oe УР . 4,577 
Electric brake РР T 6,678 
Air brake... -— eis eae 949 

| 12,204 


No other brake is so rapid in application as the electric 
brake, and the air brake suffers also in the comparison of 
first cost and maintenance; but it is not uncommon to find 
electric brakes being used with motors which suffer because 
they were designed only for driving the car, and are not 
large enough to do the work of retardation also. М. Petit 
justly points out that the first cost of electric brakes, and 
the expense due to maintenance, cannot be stated accurately, 
because the duty of the motors is divided in this manner ; 
but there is not so much to be said for his argument that 
motors which are made large enough to perform both duties 
comfortably are less efficient than the smaller motors, there- 
fore costing some undetermined amount which ought to be 
charged against the brake. 

M. Petit, unfortunately, damages his case by the ure of 
a palpable impressio falsi, for he says that the air brake has 
the advantage of being independent of the contact of the 
trolley wheel with the overhead wire. 

The Paris Eastern Co. tops the record in rail length with 
78 ft. 9 in., which no one will try to beat if he is wise. 

Few have dared to go beyond: 45 ft., and the English 
permanent way foremen who have had to lay rails in 60 ft. 
lengths are not enthusiastic about them. 

The Falk cast-welded joint has been used widely in 
France, but the simpler Thermit joint is receiving more 
attention, and several mechanical sole-plate joints ure being 
tried experimentally. | 

Most of the street tracks in France, Spain and Italy are 
laid on ballasted sleepers, which M. Dubs, who reports on 
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seded by the time-meter, and it may be anticipated that the 
cheapness and simplicity of the latter instrument will lead 
to an extension of its use, particularly as the Germans have 
shown themselves for a long time anxious to have an auto- 
matic check on the drivers. The replies from Frankfort, 
Diisseldorf and Hagen, show that the time-meters have 
produced a notable decrease in energy consumption. 

Prof. G. Rasch discusses the relative merita of the closed 
and open systems of feeding a large tramway network, and 
sees much advantage in the former, so long ag the various 
feeders and sections are protected by suitably set circuit- 
breakers. We think that this subject has not been discussed 
at any length in England, so that it is difficult without 
individual inquiry to say which system is most favoured. 

So long as careful arrangements are made to localise a fault 
in the shortest time, and with the least interraption to traffic 
on other sections, the closed network must present an 
economical advantage. 


THE CONVERSION 
OF THE METROPOLITAN STEAM TRAINS 
FOR ELECTRICAL WORKING. 


WHEN electric traction was inaugurated on the Metropolitan 
Railway, the company found themselves possessed of nine 
trains, each consisting of seven coaches, built as recently as 
1900, and which, having been designed for steam haulage, 
were now practically useless. It was recently determined to 
make the experiment of electrifying these trains, and thus 


METROPOLITAN TRAIN CONVERTED TO ELRCTICAT. WORKING. ‘ 


this subject, favours because of their greater flexibility than 
the concrete foundation which is usual in England, Belgium 
and Germany. 

The day of the long bond has passed, the flexible concealed 
bond having taken its place. 

Manganese steel specia] work is in general use throughout 
France. 

M. Dube believes that corrugation is caused by the vibra- 
tion of the rail, but, pretty as his theory is, he has to assume 
the whole foundation. | 

Hamburg, Barmen-Elberfeld, Bremen, Frankfurt, Mul- 
hausen, Dusseldorf and Hagen, of the German tramways, 
have equipped every car with meters, and a great, number of 
others have installed them on a few cars. 

M. Wattmann reporte that the wattmeter is being super- 


again bringing into service rolling stock which would other- 
wise have to be written off as a loss. A contract was placed 
with the British Thomson-Houston Co., Ltd., of Rugby, 
and the experiment was made with two trains, which have 
now been operating satisfactorily for some time. The 
trains ab present comprise seven coaches each, consisting of 


two motor coaches and five trailers. An extra trailer may be. 


added later when the platforms àt the stations have been 
lengthened sufficiently to accommodate the extra length of 
train. Each motor coach is equipped with four G.E. 69 
motors, which are rated at 200 н.р. each, thus giving a total 
of 1,600 н.р. per train, а power which is capable of driving 
the train at a maximum speed of 45 miles per hour on the 
level and of making a schedule speed of 16 miles per hour. 
The method of control is by the Sprague Thomson-Houston 


— — . 


* 


Tunit system, the master controllers being placed in 
fa of the train, so that the trains may be operated 
ег end. The contactors, switches, &c., are placed 
was formerly the guard’s compartment, but which 
Beh converted into a motorman's compartment, and 
conveniently arranged for ease of examination and 
соп. The weights of the train, unloaded, are as 
Tons. Cwt. Qrs. Lb. 

Complete seven-coach train 2... 171 16 1 0 


Single motor coach ... js .. 88 2 2 0 
Single trailer coach ids . 19 2 1 0 


Each train has a seating capacity for 400 passengers, 
being 280 third-class and 120 first-class passengers. 

The length over buffers of the complete seven-coach train 
coupled, is 289 ft. | 

The original bogies, which are of the Fox pressed steel 
type with 7 ft. wheel base, 5 in. axles, and 40$ in. Mansel 
wheels, have been retained under the trailer coaches, but new 
bogie trucks, also of the Fox pressed steel type, with 7 ft. 
wheel base, 64 in. axles, and 38 in. (wrought centre) steel 
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made up of 9in. x 3 in. x 4 in. stel channels in the 
usual way. No change whatever has been made in the under- 
frames of the trailer coaches, and in those for the motor- 


PRESSED STEEL Motor TRUCK, WITH ELECTRICAL EQUIPMENT. 


LEON NEL E 
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DRIVER'S COMPARTMENT, SHOWING CONTROLLER HANDLE IN FOREGROUND. 


, 


tired wheels, have been provided for the motor coaches of 
these trains. 

Automatic quick-acting air brakes have been substituted 
for the vacuum brakes formerly in use, and a hand 
brake is also provided in each driving compartment. 
The air compressors used are the well-known B.T.-H. type 
C.B. 22 compressors, of which the reliability is now well 
a iated by railway managers. | 

under-frames of al] the coaches are identical, being 


coaches, 7 in. x 3 in. x } in. 
longitudinal channels have been 
substituted for the diagonals on 
either side of the bolsters over the 
centre of the bogies, in order .to 
facilitate the inspection of the 
motors and to allow of a better 
arrangement of the wiring. 

All wires and cables are enclosed 
in cold-drawn solid steel tubing 
with standard thread and fittings, 
and all connections and joints in 
the wiring are made by means of 
special connection boxes containing 
connectors mounted on slate bases. 
The entire under-sides of the floors 
of the motor-coaches are sheeted — 
over with 4-in. uralite, whilst the 
upper surface is provided with a 
i-in. layer of Paris cement, such 
as is used for flooring surface in 
steel car construction. The sur- 
faces of the floors of the trailer 
coaches are similarly treated, and 
that portion of the under-side 
directly above the steel tubes con- 
taining the train line wires is also 

| protected by uralite sheeting. 

The train is lighted throughout by electricity. 

In each motor-coach there are four third-class compart- 
ments, providing seating accommodation for 40 passengers, . 
and there is also а luggage compartment. The two trailer 
coaches attached immediately to the motor-coaches each 
contain seven third-class compartments and seating capacity 
for 70 passengers. The middle trailer coach contains six 
first-class compartments with seating accommodation for 
60 persons. The two trailer coaches on either side of the 


A 
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middle coach, each contain three first-class and three third- 
class compartments with seats for 60 persons. The two 
trains have been repainted and newly upholstered, and are 
intended for use on the Baker Street, Harrow and Uxbridge 
line. It is expected that the other seven trains of this stock 
will be similarly equipped. 

The first of these two trains went into service on July 11th, 
and has been making an average of abont 200 miles daily. 

The success attending this conversion of steam rolling 
stock to electrically-operated stock should afford much 
encouragement to other companies who are considering the 
advisability of electrifying portions of their routes, as it has 
clearly demonstrated the possibility of, profitably employing 
present stock and so eliminating а by no means inconsiderable 
factor in the cost of converting a railway. 


eee sn Se a AES 


THE COMPULSORY WORKING OF PATENTS. 


b 


Ix a former article we dealt with certain aspects of the 
scheme for the compulsory working of patents which is being 
promoted by Sir Joseph Lawrence backed by the Associated 
Chambers of Commerce. Without committing ourselves at 
the time to any opinion on the expediency of the proposed 
rèform of the Patents Law, we endeavoured to show the 
grave inaccuracy of some of the figures put forward by Sir 
Joseph Lawrence in support of his views. 

We now propose to consider the general question of the 
compulsory working of patents from the point of view of 
° * common honesty " and “ expediency,” the two determining 
factors in the granting of patent rights to inventors, as 
brought out so clearly by the writer in the Quarterly 
Review cited in our previous article. 

A patent, we take it, is a temporary monopoly granted by 
the State to an inventor in order to enable him to develop 
an infant industry arising from the creation of the inventor’s 
brain. It ts the interest of the State to encourage such 
infant industries, as industrial progress depends on a sufficient 
number of them arriving at an efficient and productive man- 
hood. Sufficient inducement is apparently given to the 
inventor to develop his invention, by granting him a 
monopoly for 14 years or some such period. This is the 
result of the experience of all countries with Patent Laws. 
If this period were greatly reduced or if Patent Laws were 
abolished, there would be no inducement to anyone to take 
the risk of expending large sums of money in developing 
these infant industries, on which industrial progress 
depends. 


As a consideration for this monopoly, the State expects the 


inventor to publish a description of his invention, and, if it 
should be of any commercial value, to manufacture his inven- 
tion and supply the reasonable demands of the public. If he 
supplies his labour-saving appliance to the public, the 
public benefit sufficiently by the saving of labour which his 
invention effects. They have no right to dictate to him 
where he shall manufacture his invention. He is the best 
judge of that; as a shrewd commercial man, he will no 
doubt manufacture in the country where he can manufacture 
cheapest, and it savours very much of the Protectionist idea 
to attempt to make him manufacture in the country where 
the patent has been granted, and where, presumably, he 
has decided that the cost of production would be greater. 

It does not follow, however, as Sir Joseph Lawrence 
assumes, that the employment of capital and labour in the 
country where the patent is granted is not increased because 
the patented article is not manufactured in that country. 
The actual cost of manufacturing a patent article, as we 
pointed out in our previous article, may be a very small 
fraction of the cost of bringing it to the consumer for use. 
The cost of manufacturing a telephone, for example, is but 
a small fraction of the total cost of conductors, switchboards, 
buildings, &c., required to place the telephone at the disposal 
of the public. All, or nearly all, the capital and labour 
employed in distributing the patented article to the public 
must necessarily be that of' the country where the patent 
is granted. 

It is conceivable, of course, that a country might be 


deprived of any of the benefit which it has the right to 
expect for the grant of a patent, if the inventor refused to 
supply on any terms the patented article. But it is very 
doubtful whether there are any patentees in existence who 
do not desire to make as much as they can out of their 
patents. Can we imagine a foreigner obtaining a patent in 
this country and foregoing all the profit that he might 
obtain by its sale in this country purely for the purpose of 
retarding our industrial progress ? Such eccentric patentees, 
we believe, have no existence except as bogies created 
by the turgid imagination of Sir Joseph Lawrence and 
his supporters. 

But if there are any such insane or Anglophobe foreigners - 
halding patents in this country, our present Patent Law 
confers sufficient powers on the authorities to deal with 
them. By applying first to the Board of Trade and then 
to the Judicial Committee of the Privy Council, any manu- 
facturer may obtain a compulsory licence to manufacture 
the patented article, or, if the Judicial Committee are of 
opinion that the reasonable requirements of the public will 
not be satisfied by the grant of licences, thé patent may be 
revoked by Order of Council. In order that the inventor 
shall not lose his property when his failure to supply the 
public is through no fault of his own, there is а proviso that 
no order for revocation shall be made before the expiration 
of three years from tlie date of the patent, or if the patentee 
gives satisfactory reasons for his default. | 

Our present Patent Law seems, therefore, to comply with 
the principle of * common honesty.” We do not deprive an 
inventor of the property created by his brain, because he 
happens to be a foreigner, provided he supplies us with his 
labour-saving invention, and communicates to the public 
such a description of his invention, that it can be worked 
when his patent expires. Our law also has regard to the 
principle of “expediency” by compelling the ,recalcitrant 
inventor to grant a licence or to lose his patent, if he refuses 
to supply the reasonable demands of the public. 

The procedure for obtaining the compulsory licence is 
somewhat expensive, and if any reform in our Patent Law is 
required, it is the simplification and cheapening of this 
procedure. 

In the light of these theoretical views on Patent Law, let 
us examine the proposals of Sir Joseph Lawrence. 

'The resolution of the Associated Chambers of Commerce 
submitted by Sir Joseph Lawrence's deputation to the 
President of the Board of Trade was as follows :— 

“That a deputation wait upon the President of the Board 
of Trade to show the necessity of further amending the 
Patent Law by legislation which would enforce in the 
United Kingdom the forfeiture of all British patenta for 
invention which are worked without, but not within, the 
United Kingdom after the lapse of three years from the date 
of application in the country of origin, unless the patentee 
can justify his inaction to the satisfaction of the Board cf 
Trade.” ! 

Sir Joseph Lawrence explained to Mr. Lloyd-George that 
this proposed amendment did not seek to discriminate 
against, foreigners, and Mr. Lloyd-George apparently accepted 
this assurance. But, as a matter of fact, the vast majority 
of inventors holding British patents, and who work their 
patents without, and not within, the United Kingdom, must 
be foreigners. This being so, the amendment must 
necessarily discriminate against foreigners, and would in that 
case be an infringement of the International Patents Con- 
vention, to which we are a party. : 

The object of the proposed amendment is clearly to compel 
holders of British patents to establish manufactures in this 
country which can be more profitably carried out in another 
country. The result of this would be to raise the price: of 
the article to the consumer, in order to benefit some of our 
manufacturers. The holder of a British patent manu- 
facturing abroad, is threatened with the loss of his property 
if he does not manufacture in this country, though the cost 
of production here may be much higher. If this is not 
undiluted Protection, it is Protection only very slightly 
diluted by an offer of an appeal to the Board of Trade. 

Mr. Lloyd-George, in replying to the deputation, said: 
“ I agree that this is not a matter which has anything to do 
with Free Trade or Protection. I repudiate that suggestion 
altogether.” A little further consideration of this matter 
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will, we venture to think, compel Mr. Lloyd-George t» alter 
his opinion. d 

À few extracts from Sir Joseph Lawrence's article in the 
National Review will reveal the cloven hoof of Protection 
which was so carefally concealed by the deputation as to 
deceive even a Free Trade Liberal Minister. (ne grievance 
of Sir Joseph Lawrence and his supporters against the 
British patent system is :—'* That it gives to foreign inven- 
tors holding British patents advantages in Great Britain 
which are denied to British inventors holding foreign 
petents in countries outside Great Britain." If, in this 
sentence, we substitute ** Free Trade” for “ British patent 
system," foreign manufacturers" for “ Ѓогеірт inventors, 
Kc,“ and British manufacturers for * British inventors, 
&c.," we have a readiiy recognisable Tariff Reform maxim. 

Here is another quotation from the article in the Nasional 
Ferte :— Englishmen in the past were able to manu- 
facture and ship patented goods to European and other 
countries without fear óf Patent Laws or hostile customs.“ 
Sir Joseph evidently has a grievance against any foreign 
country having a Patent Law. He wishes improved facili- 
ties for depriving foreign inventors of their property in this 
country, and would even go во far, if he could, as to deprive 
them of their property in their own country, so that British 
manufacturers might benefit by importing and selling at 
their own doors, the inventions taken from the foreigners. 
The application of the principle of common honesty ”. is 
not much in evidence here. 

Sir Joseph Lawrence does not consider that the compul- 
sory licence obtainable under the present Patent Law is so 
effective as the compulsory working with the alternative of 
revocation which he advocates. He says : “ The process of 
obtaining a compulsory licence in England is tedious, costly, 
and, worse still, uncertain in its results, because the licence 
when obtained may be useless, A person who obtains a 
licence does not always succeed to the complete mature 
knowledge of the patentee. A licence may simply mean a 
right to work under & patent without giving the licensee 
any assistsnce whatever; while many a patent does not 
accurately describe the invention as carried out tliree years 
afterwards." But will the Driti-h manhfacturer be any 
better off with compulsory working? What will happen 
under the latter arrangement will be either (1) the patent 
will be revoked, in which case the manufacturer need expect 
to receive no assistance from the inventor ; or (2) a factory 
will be established in this country by the foreign patentee, 
on the minimum scale allowed. Does Sir Joseph Lawrence 
suppose that the British manufacturer will be invited into 
this factory to learn all the tricks of the trade that are not 
revealed in the patent specification ? He will be in no better 
position in this respect than if the patent were manufactured 
in Germany. 

The above discussion appears to have made it clear that 
the proposal to enforce compulsory working of British patents 
(1) is a protectionist device to bolster up decadent and 
inefficient British manufacturers by legislative enactment ; 
(2) that there is at present no real grievance to remedy, and 
if such a grievance should arise;the present Patent Law is 
sufficient to cope with it; (3) that the proposal discriminates 
against foreigners in spirit, if not in letter, and is, therefore, 
a contravention of Art. 2 of the International Patents Con- 
vention. 

It is to be hoped that the President of the Board of Trade, 
who, from his reply to the deputation, seemed to be inclined 
to do something, will reconsider the matter, and refrain from 
the attempt to get the sanction of Parliament to an amend- 
ment of our Patent Law which would be contrary to the 
principles both of ** common honesty” and of * expediency.” 


DIRECT-READING CONDUCTIVITY BRIDGE 
FOR SHORT RODS. 


[к a Paper published in the Minutes of Proceedings of the 
Institution of Civil Engineers, Vol. CLXIV, Part II, Mr. 
Rollo Appleyard describes a direct- reading instrument which he 
has devised for the measurement of the electrical conductivity 
of rods of such material as iron, steel and alloys. This 


instrument eliminates the end-contact resistance of the test- 
rods, it provides for the compensation of small differences of 
diameter or of mass between test-rods, it enables measure- 
ments to be made throughout a wide range of conductivity, 
and it is simple and rapid in operation. The arrangement: 
of the electrical patt of the bridge is that described by Mr. 
Appleyard in the Philosophical Magazine, Jane, 1896 ; it 

will be readily understood from fig. 1, which may be regarded 
as diagrammatic. Тһе advantage of this arrangement is 
that in all positions of the slider the necessary condition for 
the Kelvin principle to hold good is maintained auto- 
matically. In the actual instrument, only the 
middle portions of the two parallel slide wires are 
exposed. In fig. 2, p. 692, which shows one form of it, these 
exposed portions of the wires are seen at the lower part of 
the bridge board, near the middle. The unexposed portions 
of the slide-wires are wound respectively upon four bobbins 
beneath the board, the ends being connected to R, and R,, as 
shown in fig. 1. The resistance R, is a standard rod of 
known conductivity ; n, is & test rod of unknown con- 
ductivity, balanced against в, The length of the test-rod 
is known, and is constant, being the distance between the two 
fixed clamps shown in the upper part of fig. 2; the nominal 
diameter or mass of the test-wire is known, and its actual 
diameter or mass is measured as part of the test. The 
standard wire, R, is seen in fig. 2, extended the full 
length of the board, just beneath the long scale. 
Below it, in fig. 2, is а parallel stout copper bar 
carrying a single slider which makes contact with the 


9° 


Fic. 1. 


standard wire. To obtain balance, the length of n, is varied 
by moving this slider. The double slider, represented in 
fig. 1, is used, in this form of the instrument, only for com- 
pensating for small differences of diameter or of mass between 
any given test-wire and the nominal diameteror mass. This 
double slider appears at the bottom of fig. 2, near the middle. 
A battery key and a galvanometer key complete the appa- 
ratus, so that it is only necessary to attach a low-resistance 
galvanometer and a battery to the terminals marked for the 
purpose in fig. 2. 

In the Paper (1.c.) Mr. Appleyard first gives the proof that 
a bridge of this kind bas the вате equations of equilibrium 
as the conductometer," so that the compensating scale is 
graduated in a manner identical with the scale of that instru- 
ment, and is used in exactly the same way. The theory of 
the graduation, in direct percentages, of the scale of the 
standard wire, extending along the whole board in fig. 2, is 
then given ; and further, it is explained how, as an alterna- 
tive, this scale can be calibrated from two or more readings 
taken with test wires of known conductivities. Ап instru- 
ment of this kind was tested by the National Physical 
Laboratory against six rods, the conductivities of which had 
been previously determined by an accurate method ; these were 
balanced successively upon the Appleyard conductivity bridge, 
with the following results :— 

National Physical 


Laboratory measurement. 
Conductivity v. 


Appleyard conductivity 
bridge reading. 
Conductivity . 


2:0 2:01 
2:5 2:52 
50 4°99 
75 7°48 
10°0 10:0 
2070 20:0 


It is pointed out by Mr. Appleyard in the Paper that five 
of these values correspond to the same standards as were 
used in the calibration ; for a strict comparison he therefore 
rejects these five from the figures representing the probable 
precision of the instrument. The conductivities 7:5 and 
7°48 are, however, entirely free from this objection, and may 
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* "The Conductometer and Electrical Conductivity.” (H. 
Alabaster, Gatehouse & Co., London, 1904.) 
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be accepted as completely representative.  'To indicate the 
degree of accuracy with which differences of diameter can 
be compensated, the National Physical Laboratory varied the 
diameter-equivalent of four standard rods, 80 as to represent 
*]ight" and * heavy " test-rods, respectively—all of the 
nominal diameter 220 mils. The results obtained were :— 


National Physical 
ar Appleyard | y 
7 Mils difference y Laboratory 
Rod diameter. from nominal 290. „conductis ity | value by 
dee reading. accurate method. 


| 
„ 


| 
“Light” ... Е — 10 | 1015 10:08 
“Light”...  .|  —100 | 1105 + 1095 
" Heavy”... | + 10 | 9:92 9:93 
"Heavy .. | +100 | 915 | . 913 


| 


This instrument is made by the India-Rubber, Gutta- 
Percha and Telegraph Works Co., Ltd., Silvertown. 

The Paper includes an 
account of an alternative con- 
struction, whereby the single 
slider is dispensed with, and 
the compensation for diameter 
or mass differences is obtained 
by means of an auxiliary scale 
to which the double slider is 
set. A general expression is 
given for the graduation of 
such a scale so that it shall 
compensate for small differ- 
ences of diameter or mass of 
wires of any required conductivity. As the instrument is 
direct reading, the time occupied by a measurement when 
the diameter has been determined is only the few seconds 
necessary to obtain balance; and as the compensation scale 
setting for any given diameter difference is read off a table, 
the use of the instrument involves no calculations. 


NEW PATENTS APPLIED FOR. 


comp. dr cod for this journal by W. P. Тномрвом & Co., Electrical Patent 
gents ; High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


93,208. '' Improvements іп the manufacture of electric lamps." W. E. 
Barras. October sth. 


22,217. ‘‘ Improvements in or relating to electric motor controlling apparatus.“ 
Е. Krizix. October 8th. 


22,218. ‘* Improvements in controllers for eleetric current of high tension.“ 
F. Krizix. October 8th. 


22,221. "Improvements in and relating to dynamo-electric machines.“ 
BniTIsH Тномяох-Носѕтох Co., тр. (General Eleetric Co., U.S.) October 8th. 


2, 224. Lighting railway stations and platforms from the train by electricity.“ 
Н. DITCHFIELD. October 8th. 


92,958. Electrically operated timepieces. А. L. RawLIN aS. October 9th 


23,812. Improvements in electric furnaces.” F. A. KZELILIN. October 9th. 
(Complete.) 


22,814. ‘Improvements in moulds for casting anode plates." R. TRUSTWELL. 
(Date applied for under Patent Acts, 1.01, October 9th, 1905, being date of 
application in United States.) (Complete.) 


22,819. ‘* Process for increasing the electrical capacity of spongy lead plates 
for storage batteries.“ J. Damant. October 9th. (Complete.) 


22,825. “Improvements in and relating to electro-magnetic separators.“ 
W. BLACKMORE. October 9th. 


22,342. Improved insulated covering for the couplings or terminals of 
electrical cables," W. MIDDLETON and J. Y. MippLeton. October 9th. 
(Complete.) 

22,345. Improvements in and relating to signalling systems and apparatus 
therefor especially applicable to railway and like signalling.“ J. Gray. (Allge- 
meine Elektricitüts Gesellschaft, Germany.) October 9th. 


22,847. Improvements in and relating to the control of electric motors.“ 
THe British THomson-Houston Co., тр. (General Electrio Co., United 
Btates.) October 9th. 

22,406. '' Magnetic tack hammer." A. Docker. October 10th. 


22,492. “ Improvements in and relating to dynamo-electric machines.“ THE 
5 55 Co., LTD. (General Electric Co., United States.) 
tober . 


22,465. ''Improvements in controlling mechanism for electric lifts and other 
purposes." J. C. ETCHELLS. October 11th. (Complete.) 


22,189. “Improvements in electric arc lamps.“ Jonsson & PHILLIPS, LTD., 
and C. FRANKLIN. October lth. 


22, 497. Improvements relating to the ventilation of electrical mach ines.“ 
P. A. LANGE. October lith. 


22,498. “Improvements in electrical measuring or indicating instruments.“ 
Н. P. Davis and P. MacGaHax. (Date applied for under Patents Act, 1901, 


October 21st, 1905, being date of application in the United States.) October llth. 
(Complete.) 


22,500. ‘* Improvements relating to electric conductors," Р. G. B. COLLYER, 
October lith. 


22,519. '' Improvements in electric transformer furnaces.” О. Frick, (Date 
&pplied for under Patents Act, 1901, December 18th, 1905, being date of applica- 
tion in Sweden.) October 11th. (Complete.) 


22,587. ''Improvements in methods of and devices for neutralising inductive 
disturbances in electric conductors." THE British THoxsos-HovsTrox Co., 
Lro. (The General Electric Co., United States.) October llth. 


22,547. Improvements in secondary batteries." Н. Е. Јокі. October 12th. 


22.549. “Improvements in electric switches." A. ЕскеткІх and A. C. HZAE. 
October 12th. 


22,576. “Improvements in connections for electric tramways and other ovet- 
head electrical conductors.“ J. Н. Kixd and E. PanisH. October 12th. 


22,65. Improvements in alternating- current commutator machines having 
compensation windings" SIEMENS-BOHUCKERTWERKE G. m. b. H. (Date applied 
for under Patents Act, 1901, June 13th, 1906, being date of application in 
Germany.) October 12th. (Complete.) 


22,606. ‘‘ Improvements in tremblers for induction coils.“ Н. G. Paestem 
October 12th. (Complete ) 


22,617. Improvements in brush-holders for dynamo-electric and similar 
machines." THE Jon NsO-LUx DELL ELECTRIC Traction Co., LTD., and Н. 
LuBEcx. Octoberl2th. (Complete.) 


22,625. Improvements in and relating to dynamo-electric machines." THF: 
BRITISH THowson-Houston Co., Lro. (The General Electric Co., United 
States.) October 12th. 


22,631. Improvements in multiple carbon arc lamps.“ 
October 12th. (Complete.) 


22,641. ‘Improvements in electric are lamps.“ E. R. Grote and M. V. ELY. 
October 12th. 


W. MATHIESEN. 


Fig, 2.—DIRECT-READIFd CONDUCTIVITY BRIDGE. 


22.647. New ропа manual electric generator for lighting miners’ 
safety lamps." J. C. Bowie and J. Н. PHELPS. October 18th. 

22,658. “ Apparatus for the electrolysis of fluids." 
ber 13th. (Complete.) 


22,6901. Improvements in electric cables.“ 
October 18th. 


22,692. Improved electrode for secondary batteries.“ E. HEY MARX. 
ber 13th. 


22,700. ‘‘ Improvements in interlocking mechanism for enclosed electrical 
switches with removable contact plugs.“ Н. W. Cox. October 138th. -~ 

22,715. Improvements in or relating to electric condensers or the like.“ 
J. A. L. РкАңгоуЕ and S. G. Brown. October 13th.2 (Complete.) 

22,716. Improvements relating to electric warming devices." R. F. LArrOORN. 
Ootober 18th. (Complete.) . 

22,717. “ Improvements in electrical connectors more'especially of the type 
used for bonding rails." Tue British Тномѕох-Носвток Co., LTD. (General 
Electric Co., United States.) October 13th. 


E. WEICHERT. Octo- 
8. PATTERSON and J. W. Bass. 
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Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрѕом & Co., 822, High Holborn, W. C., and at Liverpool, price, poet 
free, 9d. (in stanips). 
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ELECTRICAL ALARM FOR INDICATING A STOPPAGE OR SHORTAGE IN THE COOLING 
WATER SUIPLy OF Gas ENGINES. Н. Paetow. 18,685. September 14th. 
METHOD or ELECTRIC WELDING -Hi ЕТ MLTAL, E. F. Rietzel. 18,909. Septem- 


ber 19th. (Date applied :or under Internaticnal Convention, February 
24th, 1905.) 7 


Primary BATTERIES. С. Ruzicka. 2,31. feptember 19th. 


ELECTRICAL RESISTANCES. A. II. Attaidge and British Submarine Boat Co. 
19,007. September 20tb. 


PROTECTIVE DEVICES FoR ELECTRIC DISTRIBUTION SYSTEMS. British Bhomson- 
Houston Co. and E. B. Wedmore. 19,210. September 22nd. 


HYDRAULIC Lirts ELECTRICALLY OPERATED. E. M. T. Beddam. 19,488. Sep- 
tember 26th. 


ELECTRICAL Time SwitcHeEs. E. Du Bois. 19,551. September 27th. 

AUTOMATIC ELECTRICAL CircuiT BREAKERS. Crompton & Co. and R. C. Harris. 
19,008. September 28th. 

TROLLEY HEADS FOR ELECTRIC TRAMCARS OR THE LIKE. Е. Hewer. 19,746. 
September 29th. 

TREATMENT OF Woop TO ве USED IN ELEcTRO-CHEMICAL APPARATUS. D. Н. 
Whitehead and Q. Marino. 20,143. October th. 

CONDUITS OR CasrNGS FOR ELECTRIC Сохрестокх. R. Н. W. Knight and L. 
Nagel. 21,071. October 17th. 

ELECTRIC TRANSFORMERS, REACTANCES AND THE LIKE. British Thomson-Houston 
Co. (General Electric Co., United States.) 22,949. November Ist. 


1906. 


REPULSION ELECTRIC Motors. Akt.-Ges. Brown, Boveri & Co. 8,044. April 
8rd. (Date applied for under International Convention, April "th, 1906.) 
TELEPHONE APPARATUS. В. Bines. 8,174. 
ELECTRIC FURNACES rox TREATING Gases. Н. Pauling. 8,452. April 9th. 
TREMBLERS FOR INpvcTIoN Coins. C. H. Bryant. 8,915. April 12th. 
MAGNETO-ELKcTRIC IGNITION APPARATUS FOR USE IN CONNECTION WITH INTERNAL 
COMBUSTION Motors, GUNS ANDTHE LIKE. T. Bergmann. 9,284. April 19th. 
ELROrRIC Hammers. W. P. Wegner and A. Wendelburg. 9,612. April 24th. 
EsEcTRIC GLow Lamps. Siemens & Halske Akt.-Ges. 9,772. April 26th. (Date 
applied for under International Convention, May 81st, 1905.) — 


Propuction or Н‹он-Ткхчвох Buecrric Currents. С. R. Bronk and A. F. A. 
Pieper. 10,051. April 80th. 
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THE HIGHGATE TRAMWAY ACCIDENT. 


THE report of Col. Yorke to the Board of Trade on this 
accident, recently published, is to the effect that from first 
to last the driver was to blame. The brake blocks were new, 
the rails were greasy, and the wheels skidded directly the 
hand-brake was applied near the Archway, obviously because 
too much pressure was exerted suddenly. 

An attempt to release the brake was only partially suc- 
cessful, as the presence of a “ flat ” on one of the rear driving 
wheels indicated. Instead of fully releasing the brake and 
stopping the skidding, the driver became flurried, tried every 
handle and lever at his command, naturally with no useful 
effect, lost his nerve completely and, forgetting that he was 
an Englishman, jumped from the car under the impression 
that all the brakes had failed, and that no effort of bis 
could save it. 

If the driver had succeeded in releasing his wheels, and 


had applied the magnetic brake (Westinghouse type) pro- 


4 


perly, Col. Yorke has no doubt that the car would have 
descended in perfect safety. If he had even applied the 
magnetic brake handle and lever correctly before jumping, 
it is probable that the speed would have been much reduced 
before reaching the foot of the hill. 

Having dealt with the accident in this manner, Col. 
Yorke proceeds to open the whole question of brakes. Of 
the magnetic brake, he says that the chief objection to this 
appliance, in common with all descriptions of electric or 
magnetic brakes which require the motors to act as 
generators, is that its action depends entirely upon the 
rotation of the wheels, and the question arises whether, in 
spite of their many merits, brakes of this class can be con- 
sidered as the most suitable for use on steep gradients. At 
any rate, it seems desirable that they should be in regular 
use, and not merely reserved for emergency stops. Motor- 
men should be permitted at all times to use the most 
powerful brake at their disposal. 

Then he criticises as destructively as we could wish the 
invariable hand-brake mechanism, and finally expresses the 
opinion that the track brake at its best can be regarded only 
as supplementary to the wheel brake, which he would have 
applied and released by a screw after the fashion of a 
locomotive brake. He says: “It ів by means of the 
adhesion of the wheels to the rails that the propelling and 


accelerating forces are made to act upon the car, and it is 


through the same agency when properly utilised by means 
of mechanically designed wheel brakes that the greatest 
amount of retardation can be obtained.” 

While congratulating Col. Yorke upon an able and lucid 
report such as we have learned to expect from him, we do 
not find ourselves able to agree with him on the brake 
question. 

It is evident that the Highgate accident was caused by the 
hand-brake. If that had been absent altogether the driver 
would have used his magnetic brake from the beginning, 
would not have skidded the wheels, and would have reduced 
the speed (which probably was excessive under the circum- 
stances before any brake was applied) until the car was under 


rca, 
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complete control, for it is not suggested that the magnetic 


brake was out of order, or that it would not have saved the 
situation had it been applied in the first place. 

It is not at all evident, however, that this accident would 
not have happened if the best possible mechanism for 
applying the hand-brakes had been in use. An incompetent 
driver would skid the wheels just as certainly with a screw 
as with the present cruder gear, and would be even less 
likely in an emergency to take cff pressure when tco much 
had been applied. The screw oud not give a more power- 
ful brake, as the-one now in use is already too powerful on 
there occasions, and it is important that this point shall be 
noted if a clear idea of the position is to be gained. If 
means can be деу ей for fixing this screw-gear in a 
sufficiently simple manner, it bas advantages which may 
warrant its tuperseding. the j; recent slack arrange ment, 
but we bold that the wheel brake alone, how- 
ever it may be applied, is not the most power- 
ful brake for the greasy inclines common on tramways, 
althongh we admit readily that there are no grades down 
which electric cars now run upon which a good driver could 
not keep his car under perfect control with a hand brake, 
whatever the state of the rail. | 

But accidents do not happen with good drivers, and no 
tramway manager in this country whose experience has been 
with heavily-graded lines would willingly use & wheel brake 
a8 his best power anchor down a greasy hill, which is what 
we understand Col. Yorke to desire. When once a car has 
passed some critical speed on a steep hill it is one of the 


most difficult tasks imaginable to slacken at all, or жібіп 


any reasonable distance, with the hand brake; and we say 
unhesitatingly that it is far too difficult for any but a кта! 
peicentage of drivers to tackle without running most serious 
risks. 

Cür own opinion is that the hand-wheel brake ought to 
be relegated to the insignificant duty of holding the car, if 
necessary, after it has been brouglit to a stand by another 
medium, and that any wheel braking ought to be done 
either by the inertia of the car, as with the Price brake, 
or by air power; but, in view of the potential danger of 
wheel brakes alone, the knowledge we have up to now leads 
us to desire for constant service some form of track brake 
which may or may not be linked to the wheel brake, and is 
actuated by current derived from the motors, or, perhaps, 
by current from the trolley wire, as suggested by a corres- 
pondent, or by pneumatic power. In that, therefore, we 
ате in opposition to Col. Yorke, who looks to the wheel 
brake first and regards the track brake as a supernumerary, 
although, as we have said, the evidence in the Highgate case, 
and in other similar cases, proves that the wheel brake would 
have been better out of it. 

As our readers know, we agree with Col. Yorke in 
thinking it of the greatest importance that the brake on 
which the safety of the car is to depend at a critical moment 
ought to be the service brake, and we should very much 
like to join with him in saying that it is a mistake to regard 
any brake as an emergency brake solely ; but we have to 
face two facts, of which the first is that the service brake is 
liable, as any invention of man must be liable, to derange- 
ment, and the second is that if the service brake does break 
down on a steep hill, the car will gather speed so suddenly 
as to render the wheel brake totally unreliable. Thus 
we are forced back on an emergency brake which 
is so simple in operation as to call for nothing 
but an elementary motion by the driver, and so certain 
that, under any conceivable condition, it will arrest the car 
within a few lengths, even at the risk of discomfort to the 
passengers. Desperate crises need drastic measures, and we 


feel confident that the genius of invention has not so left us . 


that an effective, simple and certain emergency brake cannot 
be devised to fulfil the conditions laid down. Such a brake 
must be entirely independent of any other. 

We endorse Col. Yorke's valuable suggestion of a com- 
mission on brakes and sanding arrangements to be appointed 
by the various tramways associations, or by the Engineering 
Standards Committee. Undoubtedly the report of such a 
commission would help the Board of Trade out of their 
present awkward position, and it would be welcomed by the 
public at large. 


Last month the second of the municipal 
The Vanishing telephone systems to be sold to the Post 
ee . Office, that of Brighton, was formally 
phones. à 
transferred, in exchange for a small 
cheque of £49,000. The lucky (scare of the Brighton 
Town Council frem its telephonic adventure was made the 
occasion of а short се топу fiom which the note of mutual 
admiration common to tuch prccecdirgs was conspicuously 
absent. Town Councillors would not be true to their colours 
did they not keep up the policy of bluff to the last moment. 
At Brighton, within about a year, there have been three 
sensational L. G. B. inquiries on municipal trading ventures 
involving Jarge expenditures of public money, whicb have 
revealed incapacity, ignorance and irresponsibility to an 
extent unusual even in municipal trading circles. Not the 
least sensational of these inquiries was that relating to the 
telephone business of the Brighton Corporation, and rather 


- than face another such public exposure of business and 


technical incompetence, the leading spirits of the telephone 
committee, aided of course by the local M. P.'s, have been 
engaged for a long time past in strenuous erdeavcurs to gell 
the telephone system to the Post Office. 

These endeavours have been successful, and the Post Office 
buys at aihandsome price a telephone system which, from the 
commercial point’ of view, bas been thoroughly unsuccessful. 
To the astonished Post Office representative the Mayor of 
Brighton is reported to have said that the Goverr ment had, 
“so to speak, put а rope round our necks and strangled us." 
The Mayor is also reported to have made the following 
remarkable statement :—“ He had every confidence in saying 
that the Postmaster-General was buying from the town a 
sound, genuine business, and had, moreover, made an exceed- 
ingly good bargain. But for the circumstances which bad 
arisen, the Corporation would never have entertained the 
idea of selling the concern at the price now paid." 

No doubt the municipal trading whole-hoggers, to borrow 
a Parliamentary phrase, who constitute one of the deep- 
seated causes of the financial troubles of the country, 
would like to indulge unchecked and uncontrolled in 
borrowing money on the security of the rates, that fatally 
easy process which has been ко vastly abused during the past 
20 years. And when the Local Government Board at last 
begins to make real instead of perfunctory inquiries and to 
put some check on municipal borrowing, it is perhaps 
pardonable poetic licence on the part of the representative of 


а corporation which has indulged in a veritable orgie of 


borrowing to describe this wholesome process as ** putting a 
rope round our necks and strangling us.” Ав detached 
spectators of the evils which have arisen from the muni- 
cipal trading craze, we can only heartily say—more power to 
the rope ! 

But when the Mayor of Brighton goes on to say that the 
P.M.G., in buying the Brighton municipal telephones, is 
buying a sound and genuine business, and has made a 
good bargain, he is carrying the policy of bluff a little 
too far into the realms of the ethereal. It is 
well known that the Brighton municipal telephone 
business is a stationary one, and that its finances are 
thoroughly unsound. The very small business established 
about 2,000 telephones in a total population of nearly 
200,000—has only been secured by dint of strenuous can- 
vassing by the whole Corporation, and by the exercise of all 
the pressure a trading Town Council can bring to bear, in 
devious ways, on individual tradesmen; while the con- 
duct of the concern as a whole, as revealed at the L.G.B. 
inquiries, has been a burlesque on business methods. What 
the P.M.G. thinks of his “ bargain" is revealed by his 
official circular, in which he says that the rates are unre- 
munerative, and will have to be raised, and that he will 
have to reconstruct the exchange (only four years old) with 
up-to-date equipment. 


Ú “ А чм ч. eee 


vol. 59. No. 1,510, Хбувмвен 2,1900] THE ELECTRICAL REVIEW. 695 


IN a leaderette of June 22nd we drew 


ies E of attention to the question of making the 
тылса. carriage of jacks compulsory, and we ex- 


pressed the opinion that lifting appliances, 
together with other tools, ought to be kept at half-mile 
intervals on every tramway, thinking that pressure would be 
carried too far if tramway authorities were bound to equip 
every running саг with expensive jacks. · 

The B. of T. has now written a letter to the M.P. for 
West Bromwich for transmission to the "Trades Council, 
which seems to have gone the whole length in the sugges- 
tions contained in its letter to the Doard, and the tone of 
the reply practically echoes our expressed opinion. 

The Boerd doubts whether it has power to make a 
regulation that jacks sball be carried on all cars, and thinks 
it clearly undesirable to make regulations which are unduly 
burdensome. The Board, moreover, says that its regulations 


ought to be directed to matters of unquestioned importance 
for securing reasonable safety ; and, having considered what 
additional protection to life and limb would be secured by 
requiring jacks to be carried on every car, it has come to the 
conclusion on the available evidence that such a regulation 
would not conduce to further safety. On the other 
hand, if jacks wera at hand the obstruction to traffic caused 


by an accident might be removed more quickly, and for 


this reason the licensing authorities in some places make it a 
requirement (as they have full power to do) that jacks shall 
be carried. Finally the Board prefers to leave the matter to 
the local authorities, which seems to be the most reasonable 
thing to do—so long as the authorities themselves are 
reasonable. . 


THE Leeds Local Section of the I. E. E. 
is first in the field, with both & chairman's 
address and a paper; we commend its 
example to the notice of the other branches of “ Our 
Institution," for its procedure, if not unprecedented, is 
none the less judicious and commendable. 
gramme provides for meetings in three important centres, 
thus facilitating the participation of members in each of 
those cities ; the annual dinner is to be replaced by a social 
excursion : the chairman’s address was brief and practical, 
and so was Mr. Campion's paper on tramway practice, 
which, while not professing to any great novelty, was a 
model of conciseness, and likely to educe a useful dis- 
cussion. | 

We are pleaged to note that Mr. Wilkinson is in agree- 
ment with us on the necessity of securing a high furnace 
temperature if economy of fuel and smokelessness are to be 
achieved ; and that he warmly welcomes the advent of the 
high-efficiency lamp. As we have pointed out, the latter 
should have no terrors for the supply station engineer ; on 
the contrary, nothing could possibly be of greater benefit to 
his undertaking (with the single exception, perhaps, of 
perfected means of storage) than an incandescent lamp of 
high efficiency. Just as the gas companies fought against 
the incandescent gas mantle when it was first introduced. 
bnt eventually came to regard it as their salvation, so, we 
believe, there are still some electrical engineers who do not 
realise that the high-efficiency lamp is their most hopeful 
weapon in the combat with gas. Mr. Wilkinson, however, 
is in the happy position of being supplied at 100 volts ; 
until great improvements have been made in the metallic 
filaments, the great majority of stations will not be able to 
avail themselves fully of the advantages of the new lamps, not 
the least of which is their comparative insensibility to varia- 
tions of pressure. The latter, we fear, are far more common 
and extreme than most people imagine, and the use of 
automatic regulators, as suggested by Mr. Wilkinson, and 
adopted at Chesterfield, Rugby, &c., is by no means the 
luxurious extravagance that it may be supposed to be. There 


is a great deal of room for improvement in our systems of 
electricity supply. 


The I.E.E. 
Season. 


The pro- 


TESTS*ON TRAIN LIGHTING PLANT. 


IN our issues of March 17th and 24th, 1905, we gave a 
detailed description of the Leitner-Lucas train lighting 
system of the Accumulator Industries, Ltd., as it then was ; 
and in our issue of January th, 1906, we gave an account 
of a remarkable test of the improved  Leitner-],ucas 
apparatus, which was sealed up for three months, and 
continued in regular and efficient working on a Great 
Western Railway express train for that period. We 
have now received from the Accumulator Industries, 
Limited, copies of reports on the system drawn up by 
the Electrical Standardising, Testing and Training Insti- 
tution, and by Mr. H. M. Sayers, which are abstracted 
below. 

We may premise that Mr. Leitner has devised means 
of making the dynamo self-regulating, with the aid of a 
subsidiary pair of brushes and a special exciting circuit, 
which enable him to dispense altogether with the small 
exciter formerly employed. The automatic battery-charging 
regulator has also been greatly improved. 

At Faraday House, according to an interim report, the 
dynamo was erected on a wooden frame and driven from a 
countershaft' at various speeds; the efficiencies of the 
dynamo, regulated by subsidiary brushes, were as follows :— 


Efficiency per cent., losses in belts 


Watts and bearings being— 
R.P. output. Excluded. Included. 
650 1,189 69°0 64 6 
1,000 1,317 714 64˙6 
1.275 1,211 734 641 
1,500 1,069 68:9 А9 
2.000 860 690 nl 


The speed of the dynamo was 34 times that of the 
countershaft. 

An experiment was made in which the subsidiary brushes 
were discarded, and the output was regulated by a slipping 
belt, the speed of the dynamo being maintained constant at 
578 R.P.M. The results were as follows :— 


Countershaft Output in Efficiency 
R.P.M. watts. per cent. 
197 1,182 54:5 
382 1,395 34°6 
600 1,187 21:0 


The superiority of the Leitner- Lucas system of regulation, 
as regards efficiency, is thus shown to be very material ; 
with a train of 10 coaches, the locomotive would be relieved 
to the extent of 35 H.P., when running at 60 miles an 
hour. 

In a further report of the Electrical Standardising Insti- 
tution, the effect of variation of speed upon the distribution 
of pressure throughout the system was tested, the dynamo, 
fitted with subsidiary brushes, being run on the battery and 
lamps through a regulator. The results are given in the 
following table :— 


Dynamo. Lamps. 

— — ——  —9n ———————— Battery 
R.P.M Volts. Amperes. Field amperes. Volts. Amperes. volts. 
396 234 3˙0 5˙1 21˙9 32:0 23°4 
614 254 377 43 22:4 33-1 24°6 
839 264 47:9 3:3 22:4 33'1 254 


997 26:09 47 9 27 224 331 25 9 
1,248 26:9 43:8 19 224 331 259 
1410 264 40:3 18 224 331 259 
1,628 264 36˙7 1: 22˙3 32:8 254 
1,819 261 31°5 09 22:1 32:3 254 
1,962 25˙9 305 0:9 21:9 320 24:9 
The perfect steadiness of the Jamp voltage throughout a 

range of speed from 614 to 1,410 R. P. M. is very remarkable; 
and from practically 400 to 2,000 R.P.M., а range of 1 to 5, 
the maximum variation from the mean value (22:24 volts) 
was less than 0°85 volt, or about 1°5 per cent.—a result that 
any electricity supply undertaking would be exceedingly 
proud to equal. 

The effect of the regulator in economising energy was 
tested by running the dynamo at 1, 280 R. P. M. for periods 
of six hours, with and without the regulator. When charg- 
ing the battery with the lamps off, as in daylight running, 
the regulator cut off the battery as soon as it was fully 
charged, effecting an economy of 1,020 watts as compared 
with the result attained when the regulator was not used ; 
this corresponded with a total saving of 490 H.p.-hours in a 
week of 36 working hours with a train of 10 coaches. 
Compared with slipping-belt regulation, the saving was 
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3,890 watts, equivalent to 1,880 H.P.-hours per week under 
the same conditions. The power absorbed by the dynamo 
running light, after the regulator had cut off the battery, 
was 260 watts, inclusive of belt losses. Running on the 
battery and lamps, the saving effected by the regulator was 
440 watts, corresponding with 210 u.P.-hours per week, and 
compared with the slipping belt 2,200 watts, or 1,060 H.P.- 
hours per~week per train. The regulator also lengthens the 
life of the hattery by graduating the charge. On the 
strength of these tests, the report, which is signed by Mr. 
П. E. Harrison, states that the claims made on behalf of 
the Leitner-Lucas system are justified, namely, that high- 
efficiency lamps can be used, with saving in energy and 
lamp renewals; that the light is steady; that the battery 
needs the minimum of attention, and there is less wear and 
tear of dynamo ; and that there i8 a saving in the tractive 
effort of the locomotive. 

A further brief report from the same source deals with the 
Leitner storage battery employed in the teste, which consisted 
of 12 cells of a nominal capacity of 180 A.H. with a normal 
charging rate of 20 amperes. When fully charged and 
discharged at this rate to a final р.р. of 1:8 volts per cell, 
the output was 181:6 A.H. On charging to this amount 
and again discharging, the output was 172 A.H., giving an 
ampere-hour efficiency of 94:5 per cent. This report con- 
cludes with & testimonial to the value of the specific gravity 
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indicators and sight levels, and to the perfect behaviour of 
the whole plant throughout the three months during which 
it was under test. 

The report prepared by Mr. H. M. Sayers is very com- 

plete, dealing with tests carried on both at Faraday House, 
and in actual service between Paddington and Bridgwater. 
Several curves are given showing the results of the former 
tests, some of which are reproduced herewith, representing 
typical runs. 
. The no-load curve corresponds to daylight running, with 
the battery fully charged and the dynamo unexcited. "The 
efficiency curves give the ratio of input at the belt to the 
output, including the mechanical losses, and thus show the 
actual ratio of the locomotive power taken up by the lighting 
set to the useful lighting output. The dynamo was running 
оп а load of 26 lamps, marked 10 с.р. at 22 volts, and 
taking a current of 31:5 amperes at that pressure, giving a 
total load of 693 watts in addition to the battery. 

Diagram No. 1 represents daylight running, starting with 
the battery three-quarters discharged and finishing with it 
three-quarters charged. The current averaged 32 amperes 
with a maximum of 42:8, while the voltage varied between 
24°4 and 28:4 under the control of the automatic regulator. 
The overall efficiency of belt and dynamo reached 57:7 per 
cent. at 900 R. P. M. and 56:4 per cent. at 1,600 R. P. M., 


remaining above 50 per cent. from 600 to over 1,800 
R. P. M. | 
Diagram No. 2 shows the results of a run on the full 
bank of lamps in parallel with the battery, which was half 
discharged at the commencement. This gives the maximum 
load under normal conditions, and representa night running 
with frequent stops or low train speeds. The overall effi- 


ciency rose to 641 per cent. at 800 R.P.M., and remained 
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DiaGRAM No. 2.— BATTERY AND LAMPS. 


over 60 per cent. up to nearly 1,100 в.р.м. Ав will be seen 
from the table below, the overall efficiency is greatly reduced 
by the transmission losses, which are external to the elec- 
trical apparatus, the method of 'transmission forming no 
part of the system. The efficiency of the dynamo is high 


for the small size of the machine, and actual tests showed 


that the method of automatic voltage regulation adopted, 
with the field windings connected between the main and 
subsidiary brushes, was at least as efficient as hand regulation 
with a rheostat. 

Diagram No. 3 shows the tractive effort absorbed by the 
lighting set, when geared so that a dynamo speed of 1,000 
R.P.M. corresponds to a train speed of 44°63 M.P.H., the 
dynamo then cutting in at 18°6 M.P.H.; this gear was 
employed on the G.W. Railway teste. Up to 18 м.р.н. the 
effort is that of the no-load condition, and is only 3°29 lb., 
so that there is no appreciable drag on the engine from tbis 
cause when starting the train. The maximum load reaches 
25 to 32 lb., at speeds between 25 and 35 M. P. H. 


D Input No load Load | Dynamo | Electrical ото 
revolutions belt. losses. losses. output. | efficiency. | (belt an 
per minute.“ Watts Watts. Watts. Watts. А ee 

500 1,155 147 398 610 60:5 52:8 
700 1,720 205 345 1,170 712 68:0 
900 1,950 268 435 1,247 741 63:9 
1,100 1,844 316 361 1,167 764 63:3 
1,300 | 1,688 | 352 | 293 1043 | 781 618 
1,500 1,604 439 244 921 791 674 
1,700 1,541 567 134 840 86:3 54°5 
1,900 | 1,558 | 758 36 764 | 955 490 


The accompanying table gives the results of a run on the 
full load of lamps with the battery in parallel, the latter being 
three-quarters charged at the commencement, and nearly fully 
charged at the end ; this representa night running, with few 
stops, and a high efficiency is attained. The load losses and 
electrical efficiencies given are calculated from differences 
between directly measured quantities, and are put forward 
only as approximations. | 

Thanks to the good pressure regulation, it is possible to 
use high-efficiency lamps, thus diminishing the size and 
cost of the whole of the apparatus, as well as the energy 
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consumed ; Mr. Sayers speaks highly of the efficiency of the 
whole system, and of the wisdom of making close regulation 
the first consideration. As shown in Diagram No. 2, while 
the dynamo voltage ranged from 25 to nearly 28 volts, the 
pressure at the lamp terminals varied only from 21°7 to 
22-6 volts, a range of 24 per cent. on either side of the 
mean ; still better results are obtained on a train, as the 
vibration increases the sensitiveness of the apparatus. The 
regulator ensures the charging of the battery at a graduated 
rate, the current falling off as the pressure rises, and keeping 
the output of the dynamo nearly constant. 

With a load of 1,200 watts in still air, the armature tem- 
perature rose 78:5" Е. above the surrounding atmosphere, 
and the commutator surface 108° ; the temperature rise in 
actual service is, of course, much less—on a two-hour run 
at full load from Bristol to London, the commutator tem- 
perature rose only 45^ F. 

In the report, Mr. Sayers describes the functions and 
operation of each item of the apparatus, the design and 
behaviour of which he praises warmly. He states that it 
does not seem likely that any defect of the regulator can 
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result in the coach being left in the dark, or can fail to 
make itself apparent to the staff. The visible acid gauges 
and specific gravity indicators greatly facilitate inspection, 
and the light duty required of the battery would, in Mr. 
Sayers's opinion, allow of a much smaller battery being used 
with the Leitner-Lucas system. 


A full account is given of the trial runs on trains, which 


were accomplished in every case without a hitch, and with 
perfect satisfaction. The efficiency of the apparatus was 
found to be actually somewhat higher than during the 
stationary tests, doubtless due to the lower temperature of 
the dynamo. 

In his general conclusions Mr. Sayers says the Leitner- 
Lucas apparatus is well fitted to provide electric train 
lighting with reliability, efficiency and economy. Four sets 
of brushes and half a gallon of oil should suffice for a year’s 
running, and a yearly expenditure of 5 per cent. on the 
battery should cover its maintenance. A complete overhaul 
should not be necessary more frequently than the ordinary 
examination and overhaul of the coach, and a staff of nine men 
could deal with the weekly inspection of 500 coaches if these 
were sent to the sheds in regular rotation. The regulator 
and cut-in switch appear to require even less attention than 
the dynamo. | | 

From the foregoing extracts from the reports, it will be 
seen that tbe Leitner-Lucas system of train lighting has 
attained to a remarkably high pitch of development. 
Perfection is impossible of attainment in any mechanical 
process or apparatus; but Messrs. The Accumulator 
Industries, Ltd., have obviously laid themselves out to get as 
near the ideal as possible, and are to be congratulated upon 
the results of their efforts. The important field which the 
company have entered is of very wide extent, and we have 
no doubt that they will be able to hold their own, in 
spite of the growing competition which they have to meet. 


— 


Dalkey Electric Lighting.— The Finance Committee 
of the U.D.C. approved of the Irish Electrical Agency applying 
for a prov. order for lighting and power purposes for the district, 
but the Council has postponed consideration of the matter whilst 
it communicates with the tramway company on the subject. 


. PROCEEDINGS OF INSTITUTIONS. 


Institution of Electrical Engineers. 
LEEDS Locat SECTION. 


In his inaugural address as chairman of the Leeds Section, 
delivered on Thursday last week, Mr. George Wilkinson dealt with 
practical considerations in connection with the supply of elec- 
tricity. Beginning with the boiler house, which, he thought, often 
received less attention than the generator room, he deprecated the 
too free use of steam traps, and the waste of the hot water dis- 
charged ; the latter could be used to provide steam for boiler feed- 
water injectors. For a stand-by, three-throw pumps driven by 
electric motors and provided with variable stroke gear were useful; 
and the use of feed-water at boiler temperature was advocated, as 
in Mr. Wilkinson’s paper before the M.E.A. Convention. The 
reconstruction of boiler furnaces on the lines that we have so lony 
advocated is advised, and the speaker even proposed, in the case of 
Lancashire boilers, that the furnaces should be removed altogcther 
from the flue tubes and built up against the boiler front of wrought- 
iron plates lined with fire-brick. The advantages of forced hot-air 
draught were recognised, but there were serious difficulties in the 
way of its adoption. 

Automatic apparatus for the regulation of the supply pressure, 
together with distributing mains of ample section, was, in his 
experience, the only effective method of obtaining uniformity of 
pressure. Works which had retained low-voltage supply were 
likely to profit thereby in the future, thanks to the introduction of 
metallic filament incandescent lamps. Mr. Wilkinson had used 
these in his house since last July, each giving 32-c р. for less than 
40 watts, and costing little more than half as much for energy and 
renewal as the carbon type, even with an assumed life of only 600 
hours; their candle-power was more uniform, and their useful life 
appeared likely to be double that of the carbon type. The advent 
of these lamps justifies the hope of a vast and carly extension of the 
electrical industry throughout the whole country." 

Regarding tariffs Mr. Wilkinson condemned flat rates with 
graduated discounts as fundamentally wrong and unfair; the 
maximum demand system was better, but unpopular. The speaker 
preferred the system of charging a fixed sum per annum, clearly 
recorded on the consumer's premises, and a very low flat rate (much 
less than 1d. per unit) for the energy supplied. The tariffs of four 
of the most important municipal undertakings of this country were 
instanced to show the wide divergence in current practice, and Mr. 
Wilkinson concluded with a syllabus for an ideal tariff, without, 
however, stating how it was to be attained. In brief, the condi- 
tions to be fulfilled were: To protect all consumers from unfair 
charges; to secure from each a reasonable profit; to be applicable 
to all purposes and conditions of use; and to be capable of easy 
explanation. 


Recent Practice in Overhead Equipment for Tramways. 
Ву R. Н. Campion, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at LEEDS, October 25th, 1906.) 


TRE author recommended the use of span-wire suspension 
wherever possible, on account of its flexibility, which has a marked 
effect on the cost of upkeep. Span-wire suspension, with a double 
line of posts, was the most costly system to install; if economy of 
capital outlay was essential, side-post bracket-arm suspension might 
be used where the streets were not above 35 ft. in width between 
the kerbs; flexible suspension should be employed. Centre-post 
construction was useful where the necessary 9 ft. 6 in. space on 
each side between the outer rail and the kerbs could be obtained. 

The sag of the overhead line should not exceed 15 in. in the 
warmest weather. The insulators and ears should be of the best 
quality, and double insulation should be used throughout. Me- 
chanical ears were being used with success. The inspection of posts 
just above the ground was very important, owing to their tendency 
to corrosion at that point, if not kept well painted. 

The telephones on a tramway system were generally erratic, and 
in time fell into disuse. 

The usual cantilever tests of posts should always be insisted on 
for 10 per cent. of each size. Great care should be taken to see 
that good cement, sharp sand and broken stone to pass 1 in. mesh 
were used for coucrete, in the proportions of one, two and three 
respectively, and inspectors should be constantly on the ground 
watching the post-planting gangs. 

Feeder pillars should be accessible all round, and have at least 
two doors. Automatic circuit-breakers should be confined to the 
power station. Condensation of moisture in pillars was serious, 
and they should be well ventilated. 

The cost of maintenance of the overhead line for different places 
was given as follows: 


Per annum Per System 
рег route-mile. ehr- mile. opened. 
£68 о 0 Bradford  .. i5 . 176d. 1899 
£57 15 0 Halifax " - .. 305d. 1599 
432 10 O Leeds sa ai sx ld. 1858 
Huddersfield m. . “16d. 1902 
Sheffeld  ... Та ... 149d. 1899 
Rotherham ... " % 1550 1903 
Wakefield and district ... 064d. 1904 
Yorkshire Woollen District 074d. 1903 


T » *084d., with recen 
pole painting, for half-year ending 
June 30th, 1906. 
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The author considered ball bearings unnecessary for swivel 
frolley heads, too free movement being a disadvantage. Swivel 
heads were apt to be too weak in tbe side supports, and were 
readily bent when struck, their constant removal for repair reeult- 
ing in damege to the insulation of the head. For speeds above 
25 м.р.н., on interurban lines, the swivel head was unsuitable ; the 
fixed head could be used up to 35 м.р.н. The latter had several 
advantages, in conjunction with a trolley line exactly over the 
centre of the track, and the author believed that with the trolley 
tension springs adjusted to 23 lb. and a current density not 
exceeding 50 amperes per sq. in., the fixed head was the best 
practice. 

Trolley wheel grooves should be made wider than was customary, 
and slightly V-sbaped at the bottom. A hollow spindle filled with 


vaseline was more satisfactory than the graphite bush. Bronze 


wheels had a life of 3,000 to 4,000 miles, while gun-metal wheels 
lasted only 1,000 miles. Cast-iron had а life of 5,000 to 6,000 
miles, but produced excessive wear on the ears. 

The bar collector had many advantages over the trolley wheel, 
including diminished wear on the wire when rounding curves, 
simplification of the overhead construction, freedom from jumping 
the line and ability to run in either direction. The author 
believed its advantages had been largely overlooked, and he hoped 


some engineer would adopt the bow collector on a new line. 
" 


High-Speed Electric Machinery: With Special Reference 
to Steam Turbine Machines. : 


By Prof. Sinvancs P. THompson, D. Se., F. R. S. 


Abstract:of Howard Lectures delivered before the SOCIETY OF ARTS, 
January 18th and 25th, and February ist, 1906, and published 
in the Journal of the Society.) 


(Continued from page 660.) 


Іт remains to give a few examples to contrast the designs which 
are respectively appropriate to high and low speeds. For the 
present occasion I select examples that are not the product of steam- 
turbine practice, but have arisen independently. 

First, I contrast the designs of two continuous current machines 
by the same firm, Messrs. Dick, Kerr & Co., of equal output, namely, 
280 kw., both being tramway generators at 550 volts. 


Low speed. High speed. 
MP 10-250-00. Mr 6-250-400. 
Diameter d 7 з 90 іп 40 іл. 
Core length / is = m 17 in 14 in. 
. v fa Te әз 2,120 4,190 
Ё da i . . 44,400 32,000 
В sd © Je 5°45 2°00 
89,230 lb. 27,400 lb. 


Weight 


It is apparent on consideration of these figures that the Stein- 
metz coefticient, B, affords a more ready indication of the size of a 
machine for its output than does the Esson coefficient ¢. 

The next example that I take is a contrast between two alter- 
nators both constructed by one firm, the Oerlikon Maschinen Fabrik, 
and both of about the eame output, one being 290 and the other 
270 kilovolt-amperes. One runs at 125 R. P. r., the otber at 600 R. P. xt. 
Both are for a frequency of 50 cycles, one having 48 poles, the 
other 10. 


Low speed. High speed. 
АТВ 48-276-125. АТВ 10-290-C00. 

d 1577 35:5 
l 67 15:8 
Slots 288 60 
oͤ 0˙2 01 
T 10:8 11°15 
o 6:5 71 
B, 43,600 48,700 
q 307 452 
y 0:63 0:62 
v 5,150 5,570 
i 77,000 41,200 
B 3:92 1:94 
a 1,75 2,120 
ам 272 405 
01 Р "T see eas — ids 0:24 0:25 
Slots ... i 6 gs ET n 288 60 
Cb. in. of iron (core and teeth) .. 15,940 10,090 . 
Watts per cb. in. active belt ue oS 52 81 
а are is Pis iss ME T 193 286 
p jus 7 "m e, T ... 29,500 27,400 

: 232 in. §3°6 in 
Overall diameter 1 19’ 4" 4' 53" 


CONTINUOUS-CURRENT GENERATORS. 


In all so-called continuous-current generators (excepting those of 
the rare species called molar or unipolar), the current within 
the armature is necessarily alternating, because the conductors 
move past north poles and south poles in alternate succession. But 
these internal alternating currents differ from those of ordinary 
alternators in respect of their wave form. So far from this being 


even approximately a sine curve, fig. 2, а, it consists of a number of 
rectangular, or nearly rectangular, portions, having for considerable 
fractions of each half period a constant ordinate, but which pase 
abruptly during much smaller portions of the half period from a 
positive to an equal negative nature, as in fig. 2, b. The current in 
any one armature conductor passes, in fact, from the value + 
ci to the value — c, during a brief interval of transition, lasting 
usually only from s to т; of the half period, or let us say, lasting 
from ,3; to =}; of a second. 

A conductor of round or square section lying in air, is estimated 
to create in the space surrounding itself, four magnetic lines per 
ampere for each inch length of the conductor. This іва coarse 
approximation only. In large continuous-current dynamos the 
conductors are nearly always flat strips, not round wires; and, as 
they usually have to carry from 100 to 150 amperes (at full load), 
and have a current density of 2,000 amperes per sq. in., the strip 
will usually have a section of from . to үг sq. in. The magnetic 
field surrounding such a strip, in air, may be taken to produce, with 
а current of 100 amperes, about 200 lines per inch length of strip, 
or about two lines per ampere per inch. 

A strip embedded in a narrow slot open at the top may be taken 
to set up 10 lines per ampere per inch. 

Suppose a generator in which there are 100 amperes in each сой- 
ductor, and that each loop of the armature consists of 36 in. of 
embedded length and of 48 in. of free length. "Then, according to 
the foregoing data, the total surrounding magnetic flux will be 
(36 x 10) + (48 x 2) = 360 + 96 = 456 lines per ampere, or 
45,600 lines per loop. Or, taking the embedded and free parts 
together, the linkage will be 456 lines per ampere. Let us call the 
number of lines of linkage per ampere by the symbol L, so that 
here т, = 456. Now, suppose that the time allowed for commuta- 
tion was only ,}, of a second, and that (though the assumption can 
never be quite accurately fulfilled) the current could change from 
+ 100 to — 100 amperes at a perfectly uniform rate during that 
time—that ie, could alter by 200 amperes in +! of a second. This 
is at the rate of 100,000 amperes per second. Now, without 
stopping to prove the rule, we have - 6 


Pme » С = — (46 x 100,000) 


where т, is theilinkage, and 5 75 is! the rate of change of the 


Hence, putting{in the values, we get :— 
е = — 45,600,000 lines per second, 


or dividing by 10° to bring to volts, we have 
€ = — 0°46 volt. 


The minus sign signifies that this is a reaction, the self-induced 
electromotive force opposing the change ofcurrent. This opposing 
eclf-induced electromotive force is sometimes called the “reactance 
voltage,” though it is not always calculated so simply. There can 
be no commutation free from such a reactance voltage; and the 
reactance voltage always tends to delay the reversal. It is 
because of such reactance voltages that the current takes time to 
be commuted. 


current. 


TRE PROBLEM OF COMMUTATION, — 


Having thus stated the main fact that the reversal of current is a 
process requiring time, it becomes obvious that into the commuta- 
tion problem in its very simplest form, apart from all theories of 
self-induction, there enter considerations as to the surface-speed of 
the commutator, the breadth subtended at the surface by each com- 
mutator segment, and the breadth of the brush. For the time, T, 
from beginning to end of the commutation, will be directly pro- 
portional to the sum of the peripheral length of the brush arc of 
contact and the thickness of the mica insulation between segments, 
and inversely proportional to the peripheral speed. Thus, if we 
have a brush arc of 0°75 in., a thickness of 0:030 for the mica, and a 
surface speed of 1,000 in. per second, the duration will be 0:00078 
second. Now, brushes are either of metal—that is, copper gauze or 
brass wires—or of carbon, and the breadth of the contact arc of the 
former is always much less than that of the latter. Carbon brushes, 
by the mere circumstance of their greater breadth, give a longer 
time for reversal. But since, during the reversal period, the coil 
от loop is short-circuited, the use of an unduly broad brush may 
lead to a wasteful heating, for during this period the coil may, 
under certain circumstances, be the seat of a vastly-increased 
parasitic current. 

On the other hand, if the commutation were not completed 
during the time allotted to it there would be sparking at the 
brushes. 

The problem is elucidated by consideration of the graphic 
diagram fig. 3, in which the horizontal line is the axis along which 
time is measured; and the ordinates represent the value of the 
current in one conductor, taken here as 120 amperes. "This current 
is flowing in the conductor in the positive direction up to the 
instant when commutation begins. When commutation is over, the 
current in the conductor will have been reversed, so that + 120 
amperes wil have become — 120 amperes. This reversal must 
have been accomplished in the time represented on the horizontal 
line from o to т. Now in the preceding numerical calculations it 
had been assumed that tbis change of current took place at an 
absolutely uniform rate: or in other words, that the sloping dotted 
line in fig. 3 represented the values of the current during the time 
between o and T. This is, however, an ideal case, never realised in 
practice, because the rate at which the current changes is never 
uniform. From such experiments as have been made, it appears 
that the straight line might well be replaced by one of the curves 
drawn in the figure. One of these shows under-commutat ion,“ 
ending prematurely at x; the other shows ''over-commutation," 
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where the current has reversed to an excessive amount before the 
period of commutation is over. Until in any given case we know more 
about the rate at which the current is reversed, it is impossible to 
give actual values of the reactance voltage. In the vast majority 
of actual cases, the reactance voltage has different values at different 
parts of the period. 


NATUBAL COMMUTATION. 


Natural commutation is brought about by the operation of the 
film-resistances through which the currentgmust pass, and which by 
varying approximately inversely as the areas of contact, govern the 
admission or exclusion of the current through particular routes. 
Before we can formulate any complete theory of commutation, it is 
important to obtain a clear view of such facts as have already been 
observed as to the resistances of contact-films under different con- 
ditions. 

Fig. 4 gives in the form of graphic curves the results of experi- 
ments upon a hard and a soft carbon of Siemens, and upon some 
soft carbons of the quality denoted “ X " of the firm of Le Carbone. 
The resistance between the carbon face and the copper surface 
beneath it was measured under different pressures, and with 
different densities of current, as marked on the curves.  Aleo 
different velocities of movement of the copper beneath the brushes 
were given, to observe the effect. 
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Fic. 2.— WAvE-FORMS OF ALTERNATING 
CURRENTs. ` 


Fid. 3.—D1aGRaM OF COMMUTATION, 


Ета. 4.—RELATION BETWEEN CURRENT- 
DENSITY AND CoNTACT-RESISTANCE, 


LEGAL. 


Тнв HasriNcs TRAMWAYS Co. v. THE HASTINGS AND ST. 
LoNABDs Gas Co. AND ANOTHER. 


Tuis case came before the Court of Appeal, consisting of Lords 
Justices Moulton and Buckley, on Friday last, on the plaintiffs' 
appeal from an order of Mr. Justice Bargrave Deane, sitting as 
Vacation Judge, refusing to stay an arbitration. 

Mr. Бовкпи, K. C., in support of the appeal, said the question in 
dispute arose solely under the Tramways Act, 1870. The ground 
of the application for a stay of the arbitration was this. Under 
Sec. 30 of the Act before laying down a tramway, the tramway 
company had before commencing the work of opening a street, to 
give seven days' notice to gas and water companies having mains 
in the street, and if the gas and water companies had any objec- 
tion they had to serve the tramway company with a notice of their 
objection, and if there appeared to be any difference between the 
parties the Board of Trade had to appoint an arbitrator. The facts 
were these. On June ist the tramway company served the gas 
company with the seven days' notice, and the gas company took no 
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Fic. 5.— RELATION BETWEEN SURFACE · 
SPEED AND CONTACT-RESISTANCE, 


= | FOR DIFFERENT KINDS OF CARBON, 


From an inspection of these curves several facts at once come to 
light. The harder the carbon, the higher is the resistance offered 
by the contact film. More important is the fact that with increase 
of current density the resistance goes down; and indeed varies 
almost inversely with the density. For example, with Siemens soft 
carbon, under a pressure of 2 Ib. per sq. in., and at a surface speed 
of 1,240 ft. per minute, the resistance of 1 sq. in. is about 0°0375 
ohm when the density is 20 amperes per sq. in.; and when the 
density is doubled the contact resistance of the square inch falls to 
0:022. Increasing the speed causes a slight increase in the resis- 
tance ; at a density of 40 amperes per sq. in., with the soft carbon 
of Le Carbone, under a pressure of 1:2 lb. per sq. in., the resistance 
which was just under 0'01 ohm at a surface speed of 228 ft. per 
minute, went up to only 0:0135 when the speed was increased to 
1,516 ft. per minute. 

The effect of increasing the velocity is well shown in the curves 
of fig. 5, which were obtained with very hard Austrian carbons 
under a pressure of 1°35 Ib. per sq. in., and at two different current- 
densities. The contact resistance of 1 sq. in, with a density of 
33 amperes per sq. in., was about 0°03 ohm with zero velocity. At 
500 ft. per minute the resistance increased to 0:0415, and at 1,000 ft. 
per minute to 00451, after which any further increase in surface 
speed made but a slight increase in the resistance. 


{To be continued.) 


London Court of Arbitration.—The Council of 
the London Chamber of Commerce desires to call attention to the 
facilities afforded by the London Court of Arbitration for the 
settlement of commercial disputes by arbitration. This Institution 
is now located in the Chamber's buildings, Oxford Court, Cannon 
Street, E. C., and is managed by an Arbitration Committee, con- 
sisting of members of the Council and others, and six represent- 
atives of the Corporation of the City of London. It is suggested 
that, whenever possible, the following form of Arbitration Clause 
should be inserted in contracts:—'' All disputes which may arise 
relating to this contract shall be submitted to arbitration under 
tbe rules for the time being of the Lopdon Court of Arbitration,” 
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notice of that except by suggesting in a letter of June 26th that а 
certain thickness of concrete should be used. On July 2nd the 
tramway company actually commenced the work, and on July 6th 
the gas company gave the tramway company notice that the mains 
would have to be removed. The learned counsel submitted that, 
having regard to the penalties the tramway company were subject 
to for non-completion of the work within a stated time, the gas 
company were dilatory in serving their counter-notice, and that 
therefore they had disentitled themselves to the arbitration. 

Mr. Bramwell Davis, K.C., on behalf of the gas company, was not 
called upon. 

Lord Justice FLETCHER MovurToN, in giving judgment, said there 
was only one point involved, and that was very simple. Under 
Sec. 30 of the Tramways Act, 1870, there were provisions applying to 
cases where a tramway was to be constructed along a street in which 
gas companies had laid down their mains. The fact that the mains 
were there did not take away the right ofthe tramway company 
to break up the soil and execute their works, but there were certain 
statutory conditions of their exercising that power, the principal 
of which was that they must, before doing any work, give seven 


 days' notice to the owners of the mains laying under the road, 


accompanying it with a plan showing the details of the work they 
proposed to construct. 'The owners of the mains had a right to 
give counter notice that they objected to the proposed works if 
they interfered with the mains unreasonably or improperly. 
Regulations ofthis kind were necessary in the case of sewers as well 
as of gas and water mains. In the case of sewers there was a specific 
provision that the counter notice must be given within a certain 
number of days. In the case of gas and water mains there were no 
specific provisions as to when the counter notice should be given. 
The only point involved in the appeal was whether they were to 
read into the clause that related to gas and water mains the pro- 
vision that that notice should be given within seven days, the 
period of the notice which the tramway company had to give. He . 
saw no reason or justification for reading such э limitation into 
sect. 30, and the fact that where it was intend d to exist as in 
the case of sewers, it was specifically expresser, strengthened his 
opinion. He was, therefore, of opinion that зе gas company was 
notlimited to these seven days in giving its counter notice, and 
that, therefore, the gas company was entitled to have an arbitration 
as to the proprietary of the works which the tramway proposed to 
execute, 

Lord Justice Buok LEV concurred. 

It was agreed to troat the motion as tria] of ithe action, ац. ће 
action was dismissed with costs, 
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Н. Morris & Bastert, LTD., v. Toe Mayor, &с., or 
LOUGHBOROUGH., 


In the King’s Bench Division on Friday, Mr. Justice Bigham 
sitting to hear special cases raising pointe of law, had before him 
this case. ; : 

The plaintiffs are engineers of Loughborough, and the ques- 
tion for his Lordship’s decision was the defendant Corporation’s 
liability to damages under an agreement to supply the plaintiffs 
with electrical energy. It appeared that about 3 p.m. on the 
afternoon of November 22nd, 1905, the defendants failed to supply 
electrical energy to the plaintiffs for about six hours. The ‘works 
9 stopped and about 200 workmen were thrown idle and sent 

ome. 

The defendants supplied the energy under the Loughborough 
Corporation Act subject to the provisions of the Electric Lighting 
Acts of 1882 to 1888. Defendants pleaded that by Sec. 62 of the 
Loughborough Corporation Act the only penalty for neglecting or 
failing to supply electrical energy was a penalty not exceeding 403. 
a day recoverable summarily or in the County Court. The question 
was whether this Section as to penalties applied to the agreement 
with the plaintiffs. 

Mr. Danckwerts, K.C., Mr. Hugo Young, K.C., and Mr. Whateley 
appeared for the plaintiffs; and Mr. Shearman, K.C., and Mr. 
Horace Walker for the Corporation. | 

In the result his LonpsnHiP gave judgment for the defendants, 
and dismissed the action with costs. Leave to appeal was granted. 


TELEPHONE WinkES Сот AND STOLEN. 


AT the Gateshead County Police Court on the 25th ult., Leonard 
Aubrey and Thomas Powell, pleaded guilty to having stolen about 
950 yards of copper wire, valued at £6 5&,the property of the 
Postmaster-General in the parish of Whickham. 

Mr. BURTON prosecuted on behalf of the Postmaster-General, and 


said that it appeared that shortly after midnight on October 11th, 


the accused went to a place named Lobley Hill, and there cut down 
15 out of 17 wires. It was 14 hours after the wire was cyt that 
communication was established, and this caused great incon- 
venience. 

JAMES ERNEST GREENLEES, а lincman in the employ of the Post 
Office, said that at 8 a.m. on October 12th, it was reported to him 
that there was something wrong with the long-distance telephone 
wires between Newcastle-on-Tyne and Manchester, Newcastle-on- 
Tyne and London, Newcastle-on-Tyne and Leeds, and Newcastle- 
on-Tyneand Durham. By testing the wires he found where the fault 
was, and found that the 15 wires had been cut. One was the wire 
erected by the Great Northern Telegraph Co. | 

Mr. Percy Jarvis, Post Office engineer, said there were only 
three wires from Newcastle-on-Tyne to London, and of these two 
had been cut down. Temporary communication was not established 
until 2 o'clock p.m. on October 12th. 

The accused were committed for trial at the Assizes. 

Aubrey and Powell, with a man named Robert Hall, were then 
charged with having etolen 330 yards of electric cable valued at 
£28 78.6d., the property of the Newcastle-on-Tyne Electric Supply 
Co., at Derwenthaugh, between September 13th and September 15th. 
The accused pleaded guilty to this charge also, and were formally 
committed for trial at the Assizes. 


SEARSON v. MaANSFIELD. AND District лант RAILwAYs Co. 


THis was а claim on behalf of a boy, aged 6; years, who was 
knocked down by one of defendants’ cars, and had to have a foot 
amputated in consequence, The case was heard at the Nottingham 
County Court on October 26th, and a verdict was given for plaintiff 
for £100 with costs, the judge holding that there was no evidence 
of contributory negligence. <A stay of execution was granted. 


PATENT REVOCATION APPEAL CASE. 


|In the matter of the Patents Designs and Trade Marks Acts, 
1883 to 1888, and in the matter of Letters Patent No. 1,434 of 1899 
granted to S. G. Brown.] 

This case came before the Court of Appeal, consisting of Lords 
Justices Fletcher Moulton and Buckley on Friday last, on the 
appeal of the petitioner from an order of Mr. Justice Bargrave 
Deane in chambers, directing the petitioner to give further and 
better particulars of objections in support of the petition for revoca- 
tion of the patent. 

The Letters Patent related to improvements in electric telegraph 
apparatus, whereby the relay apparatus was capable of being worked 
` efficiently by minute electrical forces, such as those likely to be 
received at the ends of long submarine cables. The alleged 

improvements also related to means for eliminating & varying Zero 
in the recording instruments, and for obtaining a better definition 
of the signals than before. | 
The specification stated that an important feature of the inven- 
tion was the employment of a relay apparatus with a tongue or 
tongues connected to one end of a relay circuit, and adapted to be 
.moved by the arrival signalling current, so as to make or break 
circuit with a moving surface connected with the other end of the 
relay circuit. It also stated that another feature of the invention 
consisted in short-circuiting the receiving instrument by an 
induction coil or magnetic shunt. It being important that these 
coils or ghunta should possess high self-induction with but moderate 


resistance, the patentee constructed them of induction coils having 
closed magnetic circuits. These coils or shunts prevented a 
varying zero in the receiving instruments by eliminating slow 
irregular currents, and thereby increased or obtained the maximum 
definition of the signals and thus improved the efficiency and 
augmented the speed of the signals. The invention aleo comprised 
the use of the closed circuit inductive coil or magnetic shunt, not 
only for the receiving relay or other receiving instrument, but aleo 
for the arm of the bridge used in duplex transmission. For this 
purpose the ingoing cumrent entered the magnetic shunt at ite mid 
point, so that one half of the current neutralised the inductive effect 
which would be produced by the other half of the current, and the 
shunt, therefore, behaved as a plain resistance. The material facts 
and the contentions of counsel sufficiently appear from the following 
judgment. | 

Lord Justice MourTOoN, in giving judgment, said the order of 
the learned judge for further and better particulars of objection was 
based on the allegation that the particulars filed were not adequate, 
and did not satisfy the statutory requirements. In his opinion 
that objection was baseless. The particulars gave, in his opinion, 
everything that was sufficient for identifying the prior users which 
were alleged. For these reasons he thought the appeal should be 
allowed. The object of the statute was not to impose the 
obligation of describing in particulars the peculiarities of the 
articles referred to therein. Of course the persons alleging the 
objections had to prove that those were anticipations of the alleged 
invention. That was part of their case. Mr. Walter, on behalf 
of the petitioners, did not object to give the best particulars he 
could of the users so as to render more perfect the identification. 
His Lordship did not know whether he should have gone во far as 
that, but he thought that so far the order appealed from should 
stand, although that should not make any difference on the question 
of the costs. He thought, therefore, that the cost of the summons 
below, and of the appeal, should be paid by the respondentes. 

Mr. Justice BuckLEv: I agree, and have nothing to add. 

Mr. A. J. Walter, K.C., argued the case on behalf of the 
appellants; and Mr. Bousfield, K. C., and Mr. J. C. Graham, K. C., 
for the respondents. | 


CORRESPONDENCE. 

Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished un less we have the writer’s name and address in our possession, 


ee ͤ ͤñb——— 


Nernst Lamp ‘Renewals. 


Some time ago I sent you some records of the hours 
use " obtained with the then new type U-filament 1 ampere 
burner. 

The figures since obtained have not shown any better 
results, and the records for the installation (a church) from 
October 1st, 1905, to September 30th, 1906, are as follows :— 
Lamps in use 29; voltage 220; continuous current, Cor- 
poration supply. All lamps on tested polarity, and hang in 
a vertical position ; 14 lamps have been burnt for 70 hours, 
and 14 lamps for 90 hours = 2,310 lamp-hours. The 
number of burners that have failed during the 12 months 


2,310 


is 40. -= -- 
Besides the burners, one resistance has been renewed, and 
one new cut-out coil fitted. 

In nearly all cases the heating coil of the burner has failed, 
and not the filament itself. The combination used is 210- 
volt burners and 20-volt resistance. Many of the lamps 
have come apart where the metal cap is secured with plaster 
to the china top carrying the bayonet lugs, and have been 
re-set. 

W. A. Walton, A.M.I.E.E. 

Gloucester. 


— 


Patents and Prejudice. 


In the ELECTRICAL Review of October 19th a letter 
appears above the signature of J. Swinburne, which I 
consider should not be allowed to pass into oblivion without 
comment. Mr.Swinburne makes use of these extraordinary 
words :—'* But this is based on the assumption that we paid 
for these telephones in pounds, shillings and pence. But 


this is absurd; if we take in an extra import we pay by " 


sending out a corresponding extra export. The amoup“ 
of labour approximately equal te what would have 
devoted to making telephones is therefore devoted t 
goods that have to be exported to pay for the 


Mr. Swinburne goes on to say that he 


= 57°7 hours the average life per burner. 
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consideration of what seems to him to be the most 
elementary political economy. I quite agree with Mr. 
Swinburne’s comments on his own remarks, but the fact 
remains that this form of elementary political economy is 
much too elementary to be of any service to a nation whose 
very existence depends on being able {о exchange its labour 
and brains in goods which it can produce for goods which 
it cannot produce, and, incidentally, not exporting raw pig- 
iron to pay for imported telephones or electrical machinery. 
Over 400,000 tons of British pig-iron has, within the last 
nine months or so, been exported to Germany. The value 
of this pig-iron at present market rates would be about 
£1,140,000, of which amount possibly as much as 30 per 
cent. might be paid to the British working man for labour, 
or, say, £342,000. Assuming that this £1,140,000 value of 
pig-iron was for payment of imported German electrical 
machinery, &c., of a similar value, about 90 per cent. of 
which value would be paid from first to last for labour and 
brains, the transaction would result in a loss to this country 
of £784,900 in labour and brains on the transaction, a 
goodly proportion of which it is more than likely Mr. J. 
Swinburne will personally have lost, directly or indirectly. 


Elementary Political Economy. 
October 24th, 1906. 


* Telephones and Patente ” is only one aspect. 

* When we say that two men are talking politics,” says 
Robertson, * we often mean that they are wrangling about 
some mere party question.” I commend these words to 
our embryo politicians. But one is very apt to * put out” 
one’s eyes in the effort to prove ovr case. Of course the 
value of our imports above опг ports is a measure of our 
general prosperity. Some of our imports do disturb some 
of our industries, and cases of this kind are practically 
unavoidable. It would be superhuman for such people 
not to grumble. It is all a game; but the game should be 
played fairly. Some people seem to think that /^eir interests 
constitute statesmanship. But this kind of selfishness is 
the “rift in the lute” of their patriotism. You cannot 
have anything of a policy without patriotism—with a large 
or а little heart. We must not forget that our watch-dog 
party system has hitherto served us very well. Sooner or 
later we have got what we wanted. Whether there is room 
for another party, say a consfifutional party, with a whole- 
body policy, is ‘questionable. And we may ask ourselves 
whether а sinuous course in politics is not, preferable to a 
straight line. | 

James C. Richardson. 

London, October 24th, 1906. 


Wiring Estimates. 


As estimates for installing electric light are so numerous, 
the writer would be glad to know where he can obtain books 
specially ruled and printed with a view to facilitating the 
estimating of cost of the same. 

-The fittings generally required are so numerous that one 
is liable to overlook the exact number and to omit 
fittings that are afterwards found to be required. Such 
books would help greatly in this direction, and in checking 
new stock on hand when ordering the other fittings necessary. 
In many other ways such books, with schedules of ordinary 
fittings, would save time and trouble. 

| ў Contractor. 


Electric Pumping at Collieries. 


With reference to Mr. Hooghwinkel’s letter in your issue 
of the 19th inst., the writer fails to see where he can be 
accused of distortion as to the statement relating to “ап 
additional advantage of pumping direct from proper inflow- 
levels was the clearness of the water,” as the extract given 
in the writers previous letter, which is here repeated, 
appears to him to be quite clear. The statement is as 
follows :—'* The water pumped from its proper inflow-level 
is also much clearer, and has, therefore, a certain value 
when brought to the surface." If this is not intended as an 
additional advantage, what is it? 


Е "umb г. - = _ + 


However Mr. Hooghwinkel can construe anything the 
writer said in his previous letter into “ that the only way 
to pump is from а common sump” beats him. This, surely, is 
wilful. distortion. What the writer did say was that 
“Special feeders are often pumped from mines, either for 
boiler use or domestic supply, in which case they are usually 
fed into a tank from which the water is pumped—but not 
necessarily by a centrifugal pump.” There is nothing here 
about а common sump. 

Of course, there are * many cases where, for various 


reasons, the pumping from а common sump or reservoir is not 


advisable.” Nobody said there were not such : and the writer 


has no reason to doubt that Mr. Hooghwinkel is connected 


with a case where the pumping is to be done from 12 levels 
with electrically-driven centrifugal pumps, and it may be 
the best way of dealing with this particular case ; but it is 
absurd to claim that colliery pumping can only best 
be dealt with by adopting centrifugal pumps. It all 
depends upon conditions, and very often a three-throw 
ram pump electrically driven will prove vastly superior 
to either an “express” ог a “centrifugal” pump. 
It is, however, fushionabla to go in for centrifugal 
pumps, which fashion has to be paid for by the owrlers of 
the colliery ; but so long as they don't know—well, it 


doesn't matter. 
T. C. F. 
October 27th, 1906. 


Application of Magnetic Brakes. 


I should be glad if you would permit me some further 
observations on this subject. Mr. Yerbury's reply was 
interesting, and I note, as I fully expected, that he has 
spent considerable time and thought on the solving of the 
problem of efficient braking. With reference to the applic- 
ability of an automatic switch for the purpose mentioned in 
my previous letter, I seek to justify its existence on the 
following grounds :— 

1. Flexibility of control of either direct excitation or 
motor braking. о 

2. Where the current has to be purchased at com- 
paratively high rates a considerable financial saving would 
be effected by the automatic switching in of the motor- 
braking current and the cutting out of the direct excitation. 
This matter of expense was one of the points raised against 
direct excitation, | believe. 

3. The great advantage of being able to use the car's 
momentum for decelerating, instead of having to pay for 
energy from another source for this purpose. An obvious 
economical advantage. 

4. There is nothing on the market, to my knowledge, 
which will automatically open the motor-braking circuit, 
which is of very low resistance when on full braking notch, 
to allow the wheels, and consequently armatures, to regain a 
useful braking speed, and only put in the circuit when the 
P.D. is sufficiently high, at the same time cutting out the 
stand-by direct excitation. 

Mr. Yerbury’s note is a common-sense one when he says 
that all methods of bruking solely dependent on the wheel 
revolution are not so satisfactory as track braking. It is 
found that the coefficient of friction between rails and 
wheels varies from, practically, speaking 1 to ‘3, and it is 
very often less than 1, depending on the state of the rails. 
It will be readily conceded that any method of raising the 
value of this coefficient is a step in the right direction. 
Hence the success of the magnetic brake. This point occurs 
to me, and although it has many apparent disadvantages, 
and will very likely be criticised adversely, I give it for what 
it is worth. The friction coefficient between wheel and rail 
can be raised in value by making the lower half of the wheel 
and the rail in contact a part of a magnetic circuit, a closely 
following track shoe, of course, being necessary to complete 
the circuit. А 

Disadvantages : (а) Comparatively long magnetic circuit, 
and at points of high resistance. 

(Б) Inefficiency of magnetic circuit compared with the 
simple E.M. track brake. 

Advantages : (c) Value of B very high at the vital point 
of wheel contact. 
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(4) The rotation making no practical difference to the 
magnetic flux. ` 


(e) Tend to greatly minimise skidding, and car would not. 


so readily leave the track. И 

I am not aware of anything which has been attempted on 
these lines; possibly some of your correspondents, with know- 
` ledge of American practice, can state whether it has been of 
practical utility or no, or whether any company has experi- 
mented in this direction. 


Alfred Y. Newell. 
Manchester, October 29th, 1906. 


Rall Corrugation. 


So far, I have heard no valid reason advanced except the 
one I have given, whicli is apparent to anybody who cares to 
watch a tram-car running along rails at night time, with 
respect to the eating or pitting away of the treads of 1ails, 
and ultimately forming corrugations. 

I do not think the fact that corrugations occur on 
steam railways (and in conversation with one of our 
leading railway engineers who has grown old in the service, 
I find he is not aware that this corrugation you mention 
does exist to any extent) has anything to do with the corru- 
gation caused on the treads of tram-car rails; however, as 
apparently your readers have been unable to deduce any 
reason for it, I still maintain that the -reason I state, is the 
only apparent one. І defy any of your readers to cause an 
arc or flash on a steel tram-rail, without doing the surface or 
skin of that rail considerable damage. 

Of course, if you state that flashes do not occur, I then 
answer, watch any tramcar running along the rails at 
night time. 

It is possible that if corrugation on steam railways is 
us troublesome or frequent as it is on tramway гай, 
it is caused by the springing of the rail between the 
sleepers, which could be prevented by having the sleepers 
closer together, or rails of heawer weight. 

With regard to the criticism of Mr. H. Coxon in your 
last week's issue, I think perhaps my best answer to him 
is, to ask him to trace out the circuits of the regenerative 
control system! I am unable to conceive how electric 
energy can he returned to the line on the regenerative 
principle by only using оле conductor! viz., the overhead— 
surely he has forgotten that no energy will move along a 
circuit, unless that circuit /s complete, and how does he 
propose to regenerate the current on a tramway-car running 
down hill without a complete circuit?! 

In my early days of technical training I was taught that 
the difference between a dynamo and a motor was, that 
the dynamo when driven by mechanical energy gave 
electrical energy with the energy passing a certain 
way round, and when acting as a motor received encrgy 
in the opposite direction. Evidently, Mr. Coxon has a new 
theory with regard to the regenerative control system, but 
this may be due to the fact of him being more of a traction 
engineer than an electrical engineer ! 

The more one considers this rail pitting, the more one 
comes to the conclusion that our friend in contributing this 
valuable fact—which I was not aware of—viz., that the 
pitting took place on cars running down hill when working 
on the regenerative control system—convinces me that I am 
more than likely to be right, as I have yet to meet a trac- 
tion engineer who has found this pitting taking place down 
hill where the regenerative control system is not in use; in 
other words, where there is no flash, and the energy is shut 
off, the surface of the rail appears to remain in good 
condition, 

Horace Boot, 
Consulting Engineer and General Manager, 


Tunbridge Wells, Oc her 29/h, 1906. 


Depreciation. 


Vide to-day’s issue of the Review, in reference to your 
leading article on “London County Council Tramway 
Finance," I notice on p. 654, you state that (at Glasgow) 
£450 per mile is charged annually for renewal of the permanent 
way. Jf the information which ] have to hand is correct 


vide Leeds meeting of the Municipal Tramways Associa- 


. tion, I find the sum is £500 per mile; in fact, you your- 


self (vale Review, October 5th, p. 556) state this latter 
figure. I also note that you set forth that Glasgow allow 
24d. per car-mile for depreciation. 

The figures I have. to hand are as follows :—Last year 
Glasgow allowed for depreciation, permanent way renewals 
and special depreciation, the sum of £169,886 on an annual 
car-mileage of 18,886,910. This works out at under 21d. 
per car-mile. This }d. difference, on such а numerically 
large mileage, might, in many cases, mean the difference 
financially between a net profit or loss on the year’s 
working. 

This depreciation question affords food for thought. For 
instance, we will take three extensive and enterprising Cor- 
porations like Glasgow, Manchester and Leeds. 1 purposely 
take these because the traffic conditions are somewhat similar. : 
For permanent way renewals Glasgow allow £500 per annum 
per mHe of single track, Manchester £100, and Leeds 
£11,565 for 963 miles, which works out at, rougbly, £120. 
I find that Mr. Dalrymple (general manager of the Glas- 
gow Corporation Tramways) states most emphatically that 
the Glasgow Corporation have never set aside one single 
penny more than they considered necessary to meet the 
renewals and depreciation. | | 

Personally, I consider that Glasgow's provision for future 
financial demands is based upon a financially sounder 
foundation than either Manchester or Leeds. 

If Glasgow’s estimate is correct, the apparent net profits 
(given to relieve the rates) of Manchester and Leeds will 
dwindle considerably. 

Һе permanent way, revenue and depreciation. Man- . 
chester, on a car-mileage of 14,500,000 (approximately) 
allowed £70,082, which, based on 2d. per car-mile, would be 
£120,000 (roughly). Their assumed profit of £46,000 
therefore is (on this basis) turned into a net loss of £4.000 
(approximately) on the year’s working. 

Likewise Leeds on a car-mileage of 7,211,866, allow 
£28,958, instead of £60,000 (roughly), thus an apparent 
profit of £51,500 (handed over to the ratepayers) becomes a 
net profit of £20,500. 

Another way of illustrating the discrepancy under the 
annual allowance for permanent way renewals and deprecia- 
tion is as follows :— 

Glasgow allow more than double as much as Manchester, 
although the car-mileage of Glasgow is only, roughly, 30 per 
cent. more, and allow over five times as much as Leeds, 
although their car-mileage is only about 24 times as much. 
Is there not some need for standardising under these impor- 
tant financial headings ? 

Wm. R. Bowker. 

Manchester, October 26th, 1906. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Luna Nernst Lamp Mounting. 


The accompanying illustrations show a new form of Luna Nernst 
lamp mounting which has been brought out by Mr. Ковевт W. 
PauL, of High Holborn, for use in lantern enlargers, and for the 


реп of slides on a small scale. It consists of a holder (4) 
or the standard Nernst Luna burner of any voltage, which may 
be attached either to the ordiunry jet-tray ог to any enlarger, and 
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which is so compactly constructed as to pass easily into the 
smallest lantern. The resistance-bulb, serving to regulate the 
current, fits into a combined resistance-holder and plug (c) The 
latter enables instant connection to be made at any lamp-socket. 
The resistance-balb is protected by a brass ventilated cover, with 
polished cocus handle, this arrangement being considered far superior 
to that of enclosing the resistance in the lantern. When required, a 
brass cover (B) is supplied to screw on the holder and thus protect 
the filament if the lamp is to be frequently carried about. The 
burners supplied with these lamps take a current of 1 ampere; the 
lowest pressure for which they are made is 100 volts, and the 
highest 260 volts, the candle-power being respectively about 105 
and 300. Since the light is extremely actinic, its candle-powor is 
amply sufficient for all ordinary enlarging work. The burners are 
interchangeable on the holder (a). Mr. Paul is also manufacturing 
an adjustable microscope lamp (a circular relating to which has 
been issued) for use with Nernst electric lamp В.” 


The Jandus Midget Lamp. 


The Janpus ARC Lamp Co, LTD., through Messrs. Drake and 
Gorham, Ltd., of 66, Victoria Street, S.W., sole agents, have placed 
on the market a new Midget Lamp arranged for working singly on 


The outfit, which is one of the most workmanlike equipments we 
have seen, should find a place in all Engineer Volunteer equip- 
ments. 


THE NEW POWER SCHEME OF THE L. C. C. 


AT Tuesday's meeting of the Council the Highways Committee 
submitted their report on the London power supply question in 
which is detailed & scheme which has been formulated for which 
it is proposed sanction shall be sought in the next Session of 
Parliament. The scheme has been prepared with the advice of the 
chief officer of tramways, the tramways electrical engineer, Mesers. 
Н. Е. Parshall, В. Hammond aud J. Е. C. Snell. 


The Committee point out tbat in preparing the said scheme for 
supply of electricity in bulk in London and surrounding districts 
they have endeavoured to fulfil tbe conditions suggested by last 
Session's Select Committee, whose recommendations will be found 


Тнв JANDUS 
М:іравт LAMP. 
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PORTABLE MOTOR SEARCHLIGHT EQUIPMENT. 


100-120 volts, or two in series on 200-250 volts. The lamp has 
been designed to avoid the use of shunt coils without such compli- 
cations as springs, weights, &c. The carbons are only 6 mm. in 
diameter, resulting in a good white light, while at the same time 
the burning hours are about 30. The case is of bronzed copper, 
and above the globe is fitted a special diffuser of opal glass distri- 
buting a good, even light in all directions. This lamp is specially 
recommended for use in small towns where current consumption is 
of importance. | 


A Volunteer Searchlight Equipment. 


The portable motor searchlight equipment, illustrated herewith, 
was built by Mxssns. J. W. Brooke & Co., Lro., of Lowestoft, 
in the spring of this year, to the order of the Tyne Division (Vol.) 
Royal Engineers. Since completion this outfit has been through 
severe trials and has proved a distinct success, its only fault being 
that in the first instance twin 3-in. tires were fitted to the back 
wheels, which had eventually to be altered to twin 5-in. 

During the Naval manceuvres it rendered special service at 
Portsmouth and Stokes Bay and was again useful for field work 
at Salisbury during night attacks. Its usefulness has also been 
_fully demonstrated at Aldershot, and it is now stationed at Cliffords 
Fort, North Shields, the headquarters of the Tyne Division of the 
Royal Engineers. | 

The chassis is built up of steel channels with the necessary cross 
members of the same dimensions, the wheels of 34 in. diameter 
having a gauge of 4 ft. 8 in. and a base of 12 ft. It is propelled 
by a four-cylinder 18-н.р. “ Brooke" motor with low-tension 
magneto and high-tension electric ignition, driving through a 
leather lined cone clutch to a three-speed gear-box, giving 12 miles 
per hour on top speed. 

"The searchlight dynamo is designed to give 200 amperes at 80 
volta, and is coupled direct to a four-cylinder 35-H.». “ Brooke” 
motor, also having duplicate ignition and cooled by a large 
independent honeycomb radiator with large fan. 

The petrolsupply is carried in two large circular tanks, one at 
each side of the car, arranged in duplicate, as is the whole outfit. 
Whilst mobile, the generating engine can be adjusted, and when 
this engine is in operation any adjustment can, of course, be made 
to the propelling engine. 

The projector iteelf is of the hand-fed type, 36 in. diameter (the 
largest size used), and a spare lens, as will be noticed, is carried 
in a frame between the dynamo and projector. 

Future outfits of this type are being improved, the projector 
being carried in a trailer that can be detached and moved into 
otherwise inaccessible positions, and a centre core cable drum, to 
supply the electrical connection, carried on the main equipment. 

addition, a distributing board is being arranged in order that 
two or three 18-in. projectors may be run instead of the one,36-in. 


in the ELEOrnICAI. Revirw for July 6th, 1906. The main 
object they have kept in view has been the establishment of an 
undertaking which will enable electricity to be supplied at cheap 
rates for all purposes, and which will be adaptable to the growth of 
the area to be,dealt with. (Most of the daily papers in London 
contained abstracts of the report; the fullest will be found in the 
Times for Monday last.) The Committee have had regard to the 
necessity urged by the Select Committee for a large and inclusive 
Scheme, extending not only over the entire county of London, but 
also to adjoining borough and districts. After full consideration 
they suggest that authority should be sought in respect of the 
county of London and portions of Essex, Kent, Surrey and 
Middlesex, the total area involved being 451 square miles, com- 
prising 117 square miles in London and 334 square milea in the 
surrounding districts. The Committee consider it essential to the 
success of any scheme on the scale recommended by the Select 
Committee that arrangements should be made for so dealing with 
existing undertakings as not to prejudice the main object of the 
scheme, which is to ensure a cheap supply of electricity for power 
and motive purposes. The Select Committee, while appearing to 
recognise that any comprehensive scheme must affect the position 
of existing undertakers, suggested that the interests of such under- 
takers should be upheld in a fair and reasonable manner. In 
framing their proposals they have kept this carefully in mind. It 
would not, they think, be satisfactory to establish a large generating 
Station, and, at the same time, to maintain indefinitely the 
independent generating systems which now exist. "To do so would 
be to increase very largely the cost of electricity to the consumer, 
owing to the duplieation of staff, buildings, plant, &c., which would 
result, and the disjointed system of distribution which would be 
entailed. For this reason the Committee consider that, as far as 
practicable, the scheme should provide for the eventual purchase on 
certain terms of the existing undertakings. 

With regard to local authorities’ electrical undértakings within 
the county of London, the Committee propose that the Council 
should be empowered to acquire compulsorily at the expiration of 
five years from the passing of the Bill, or at any time thereafter, by 
giving one year’s notice, the existing undertakings of the borough 
councils of Battersea, Bermondsey, Bethnal Green, Fulham, 
Hackney, Hammersmith, Hampstead, Islington, Poplar, St. Pancras, 
Shoreditch, Southwark, Stepney and Stoke Newington. The 
borough councils of 8t. Marylebone and Woolwich are not included 
in the list, as their undertakings had in part been purchased from 
companies and had not been established under provisional orders 
obtained by the local authorities. The total capital expenditure 
incurred for the local authorities’ undertakings up to March 31st 
last is about £5,450,000. The figures show that the extension of the 
use of electricity during recent years has involved large expendi- 
ture on capital account, and as the demand increases further 
expenditure will be necessary. Instead of such expenditure, so 
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fur as it is used in extending and developing a number of separate 
з, stems under conditions which would militate against economical 
production, the Committee propose that the expenditure should be 
u} plied to building up a central scheme on the lines urged by the 
Select Committee, which it is contended has been conclusively 
shown are those from which alone the best results can be secured. 
To attain this object and to secure that expenditure between the 
x sing of the-Council’s Bill and the time when the undertakings 
would become compulsorily purchasable shall be of such a character 
as to ft in with the comprehensive scheme, it is intended that the 
Bill shall provide that no further capital expenditure shall, without 
the consent of the Council, be incurred by the local authorities after 
the passing of the Bill. The capital expended on the undertakings 
of these authorities has to a very large extent been advanced by the 
Council on loan, and when any undertaking is acquired the Council 
would take over the outstanding liability. There would, therefore, 
be no necessity to raise further capital for the purposes of the 
acquisition. 

As regards the undertakings of local authorities outside the 
County of London, the Committee point out that a different state 
of affairs obtains, and they do not think it necessary, nor do they 
think the Council would desire to purchase their undertakings 
compulsorily. It would, however, they consider be useful for the 
Council to obtain powers to purchase the whole or any part of such 
undertakings by agreement, and they propose a clause to this 
effect, as well as a clause to enable the Council to enter into 
agreements with such authorities for them subseauently to under- 
take the whole or any portion of the work of distribution in their 
districts. 

A large number of orders have been granted to companies to 
supply electrical energy in the area dealt with by our scheme. As 
regards the undertakings in the County of London, the several 
local aufho-* ies concerned have powers of compulsory purchase, 
the late:t dat: at which any of such powers become first exercisable 
being 1931. There is also a power of purchase at recurring periods 
thereafter. The undertakings outside the county are not purchase- 
able until 42 years from the respective dates of the authorising 
orders. “In regard to most of the companies’ undertakings, the 
purchase rights of the local authorities, particularly in London, are 
complicated by the fact that few local authorities are in a position 
to purchase a generating station and distribution system exactly 
proportioned to the needs of their particular district. There is no 
doubt that the Electric Lighting Acts contemplated that a local 
authority should be in a position to purchase a complete under- 
taking ; as, however, the companies’ arcas of supply often extend 
over several boroughs and districts, and as in some cases two or 
more companies supply in the same district, a local authority will 
be only able to purchase either a generating station with no dis- 
tribution system or a distribution system (or parts of one or more) 
with no generating station. This we consider unsatisfactory, both to 
the public and the companies. The advantages which will be 
secured by placing the powers of purchase in the hands of a central 
authority are, therefore, obvious, and it appears to us that this is 
the only practicable solution of the problem. We, therefore, 
recommend that the Council should be empowered to purchase 
compulsorily the undertakings of companies within the proposed 
area of supply at the time when, and on the terms on which, such 
undertakings would have become purchasable by local authorities, 
or at any time to purchase by agreement the whole or any part of 
such an undertaking. We also think that the Bill should provide 
for the Council to be enabled to enter into any agreement with 
companies which it may consider advisable in the interests of ita 
undertaking. The expenditure charged to capital account in the 
companies’ books on December 31st, 1905, was, for companies sup- 
plying in the county, £12,718,534. Exact figures are not available 
for the companies which are supplying only outside the county, 
but their inclusion would probably not increase that total to 
14 millions. Before leaving the question of purchase, we may point 
out that there are portions of the arca of supply where there are no 
authorised distributors, and we recommend that powers should be 
sought to enable the Council to become the authorised distributor 
in these districts by obtaining provisional orders or otherwise. 
We also recommend that powers be s ught to enable the Council 
compulsorily to take over from the presc .t authorised distributors 
the provisional orders for those districts within the area where no 
supply is at pfesent obtainable.” 

It is proposed that the generating station to з пвед for the scheme 
should be e-ected on one of two alternativ ites; one of these is 
situated at Barking and the other at -rith and the Committee 
suggest that compulsory powers of puzcuc.: should be sought in 
respect of cach of these sites. They bave selected these sites after 
very careful consideration of the needs as a whole of the area to be 
dealt with, and have come to the conclusion that by adopting one 
of them great economy in the transmission of energy will be 
secured. The proposed generating station would be erected in 
eectiors which could be proceeded with as the demand requires. 
The site acquired will be large enovgh to enable the station to be 
subsequently increased to а very large capacity to meet the antici- 
pated increase in the demand for power resulting from a cheap 
supply. They think that subject to the proper safeguards the 
Ccuucil will desire to give effect to the recommendation of the 
Select Committee that an obligation to supply should be placed 
upon the Council. "This will necessitate provision being made for 
& supply adequate to the probable demand from existing under- 
takers as weil as to meet the requirements of large individual 
consumers, such as railways, tramways, docks, waterworks, 
&c., to which, they think, that е Council should have power to 
supply direct. In addition to giving a supply untransformed at 
high prcssure, they think the Council should also give the supply 


at the pressure and of the kind which may reasonably be required 
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by the various classes of consumers, and provide the necessary 
transforming apparatus. | ‚ 
The Board of Trade, in its report to the Select Committee on the 


.Council's Bill of 1906, recommended that what is known as the 


“ Kitson " clause should be inserted in the Bill. Under this clause, 
which was settled by Sir James Kitson's Committee in 1900 for 
South Wales and other areas, a power consumer can obtain a supply 
direct from the central undertaking if he is unable to obtain it at a 
reasonable rate or within a reasonable time from the local under- 
takers. The Committee suggest that this clause should be included 
in the present Bill, and consider it is necessary to anticipate a 
demand for a supply under this head. From this it is evident that 
а large station will be required, and this they have borne in mind 
in preparing their scheme. The total cost of the proposed new 
station, including land, is estimated at £1,400,000, while the esti- 
mated cost of the transmission and distribution system is 
£2,625,000. It is proposed to make provision for the purchase of 
motors and other apparatus for hire to consumers. It is proposed 
also that the Bill shall provide for the maximum charges for 
energy being governed by the amount and regularity of the demand 
of the consumer, different charges being made according to whether 
the current required is high or. low tension, alternating or direct, 
the times at which it is used, &c., and that the charges shall be as 

low as is compatible with the financial success of the undertaking. - 
In this connection regard will be had to the necessity for building 
up an adequate reserve fund to meet all possible contingencies, 
and generally to the importance of ensuring that the undertaking 
shall be placed upon a sound financial focting. The scheme of 


supply provides for the first two sections of the generating station 


to be completed and working by 1910, and by that time it is anti- 
cipated that the demand for power will be such as to employ 
fuily this part of the station, and to enable energy to be supplied 
at a low rate. 

The Committee are confident that the prospective demand for elec- 
tricity is so great that the revenue derived from the undertaking 
wil) be more than sufficient to cover the expenditure, including the 
charges for sinking fund and interest on capital, and they are 
strongly supported in this view by the experts employed by the 
Council. It must be borne in mind that the capital expenditure 
will be gradual, as the scheme contemplates that the new bulk 
supply station shall be built in sections to mect the increasing 
demand as it arises, and the scheme accordingly provides for the 
expenditure to be spread over a period of seven years. They point 
out that it is of the utmost importance to London and the sur- 
rounding communities that a cheap supply of electricity should be 
available for manufacturing purposes, and they are strongly of 
opinion that there should be no delay in placing its manufacture 
and distribution on a sound and economical footing. Within the 
proposed area of supply the volume of manufactures is greater than 
in any other manufacturing district in the United Kingdom, and a 
vast and increasing population is engaged in its industries. 


BUSINESS NOTES. 


Installation Contracts.—Mr. CuakLES PULLAN, of 
Bradford, has recently obtained the following contracts :— 
For the Lambs Wool Co., Ltd., Bingley—Complete lighting installation, 
including dynamo, switchboard and wiring complete, . | | 

For Messrs. Carter & Harrison, Sunderland—Complete lighting installation 
from Corporation mains, for their Bradford shop, including Davy“ flame, 
single enclosure and midget arc 1 mps, also incandescent lighting. 

For Messrs. John Rigby & Sons, Ltd., Wire Mills, Low Moor—Complete 
lighting installation, including dynamo, wiring, &c., to be driven from existing 
engine, 


State-Aided Electricity and Steel Works.—The 


NORTHERN ELECTRICITY AND STEEL Works Co., of Dantsic, now 
proposes to undergo a third reconstruction, notwithstanding the 
fact that it has been supported directly and indirectly by the State 
and by local authorities. Formed in 1897, the company was declared 
by its founders to have as its object the industrialising of the 
east of Germany and the development of electricity and engineer- 
ing in the eastern provinces of Prussia. The company was originally 
a purely electrical one, but in 1899 the capital was gradually 
increased to £200,000, and the sphere of activity extended. A 
scheme was proposed to establish open hearth steel works and 
rolling milla and to produce steel castings and merchant iron and 
steel. The plant was brought into operation in 1903 and 1904, but 
it did not yield any profits. It is thought that the lack of success 
was due to the geographical situation of the works. The city of 
Dautsic is far distant from the centres of production of coal and 
pig-iron and partly manufactured steel, so that the railway rates 
are higher for the transport of raw materials than in the German 
iron and steel districts which are mostly located either in the coal- 
fields or in the iron ore region. In addition to the disadvantages 
incidental to the higher cost of raw materials, Dantsic has no 
hinterland, although connected inland by means of the Weichsel, 
which has a developed industry that could specially serve as a 
market for rolled steel products. The collapse of a financial 
institution at, Dresden affected the company, and at the beginning 
of 1902 it underwent reconstruction by a reduction of the shares in 
the relation of 4 to 1, and the issue of a block of new sbares. At 
the same time, the provincial authorities, the town of Dantsic and 
the Prussian State Bank (the Seehandlung) came to the assistance 
of the company. At the beginning of 1905 a second reconstruction 
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took place, and the same helpers again rendered financial aid. The 
company disposed of three central lighting stations, and changes 
were made in the management and directors, but all these measures 
have been of no avail, and a third reconstruction is now proposed 
for the purpose of extinguishing the total debit balance of £78,500, 
which has arisen in the past two years, and endeavouring once 
more to place the undertaking on a sound commercial basis. It is 
considered doubtful whether the concera will now become a vital 
one unless State assistance is given either directly or indirectly. 


Meldrum Destructors.—Mussrs. MELDRUM Bros., 
Lrp., of Timperley, Manchester, have just received a large 
destractor contract for the City of Prahran, a suburb of Melbourne, 
Australia. The city engineer, Mr. Wm. Calder, A. M. I. C. E., was 
instructed by his Council to pay a visit of inquiry aud inspection 
to this country, and was authorised to enter into & formal contract 
ou behalf of the City of Prahran for the erection of an up-to-date 
type of destructor. We are informed that in the course of his 
investigation Mr. Calder personally inspected about 40 installations 
by various makers, in all cases dispensing with the presence of 
makers’ representatives, and he has placed with Messrs. Meldrum 
Bros., Ltd., a contract for two complete destructor units, with 
water-tube boilers, regenerators, clinker crushing plant and all 
accessories. We are further informed that Messrs. Meldrum have 
just completed a large installation for the British Admiralty in 
connection with the large power station now being completed at 
Chatham Dockyard. This plant has recently been tested by the 
Admiralty’s engineers with satisfactory results. A six-grate top- 
feed plant, with containing buildings and chimney sbaft 150 ft. 
high x 8 ft. internal diameter, all erected by Messrs. Meldrum for 
the Borough of Smethwick, has just been completed, and the 
official tests will shortly be carried out. In connection with the 
sewage disposal scheme of the Twickenham Urban District Council, 
two two-grate units, with accessories, have been installed by the 
same firm. The official tests of the installation put down for the 
City of Dublin, have just been carried out. This comprised two 
four-grate Meldrum Simplex back-feed regenerative destructor units, 
with two Babcock & Wilcox boilers, each having a heating 
surface of 1,741 sq. ft., regenerators, clinker crushing machinery 
and all accessories. At the present moment this firm is 
engaged on the erection of a very large and important 
destructor contract comprising three distinct installations 
on separate sites in the City of Paris, having an aggre- 
gate capacity of 700 tons per day. Each installation contains three 
four-grate top-feed units with Babcock & Wilcox boilers of large 
heating surface. The chimney, also constructed by Messrs. 
Meldrum, will, in each case, be firebrick lined to the top. The 
engineers responsible made a special visit of inquiry and investi- 
gation in this country before deciding on the Meldrum type. 
Measrs. Meldrum have also large installations in hand for the 
following :—St. Etienne, a complete plant comprising three four- 
grate units with large boilers, regenerators, containing buildings, 
chimney, &c.; St. Gilles (Brussels), two three-grate unite, with 
large boilers, regeiferators, containing buildings, platform 
approaches, chimney, &c.; Pretoria, one four-grate top-fced plant 
with boiler, regenerator, containing buildings, chimney shaft, &c. 
In this country the firm have work coming forward at Southport, 
Felixstowe, Pontefract, Barnes, &c. 


Тгатсаг Life-guards.—Messrs. Нсрѕох & BOWRING, 
Ltp., have received further orders for the fitting of the new cars 
with theirlife-guards for Rangoon, Rosario, Bombay, Burton and 
Ashby, Plymouth, and the Lancashire United Tramways, and for 
the fitting of the new cars for Bolton and Dumbarton. 


Book Wotices.—4 Guide lo Electric Lighting, By S. R. 
Bottone. Sixth Edition. London: Whittaker & Co. 1906. 1s. 
net.—This is essentially a book for the use of householders and 
amateurs, and has previously been noticed in these columns. The 
author has, in view of the many improvements and modifications 
introduced in electric lighting since the last edition was issued, 
practically rewritten the book, which course is preferable to the 
usual practice of revision and addition. We note that this edition 
makes the 35th thousand. Some of the machines and apparatus 
illustrated and described are very much out of date, and we think 
they might be excluded altogether from a work of this nature. 

Arrears for Gas, &c. By A. C. Williams. London: J. Allan 
and Co. Price 5s. net.— This is a collection of forms of application 
for payment, arrear sheeta, &c., with brief explanations as to their 
use, on a system which the author's long experience proves to be 
effective. The forms range from a polite reminder to a threat to 
institute proceedings in the County Court, by delicate gradations, 
and occupy about half the book, the remainder consisting of tabular 
statements of arrears and other useful matter. The forms are 
equally suitable, with the necessary changes, for use by electricity 
euppliers, to whom they should prove of valuable assistance. 

Technological and Scientific Dictionary. Parts XIII and XIV. 
Edited by G. F. Goodchild and C. F. Tweney. London: George 
Newnes, Ltd. 1906. Price 1s. each net.— These are the concluding 
parts of this dictionary, the fourteenth being an extra part 
required to complete the work on account of the quantity of matter 
having exceeded the expectations of the publishers. The good 
opinion that we have expressed of former issues remains unmodi- 
fied; the definitions are clear and concise, cross-references are 
numerous, and, 80 far as we have tested them, the statements are 
accurate and of a useful character. A remarkably large range of 
subjects is dealt with, and, as a work of reference, we think this 
dictionary well worthy of praise. 

German Scientific and Technological Reader. Books I and II. Ву 
Е. Classen, B.A., and J. Lustgarten, M.Sc. London and New York: 
Harper & Brothers. 1906. Price 28. each net.—This work has been 


devised for the assistance of the student of science, to whom a 
working knowledge of German is nowadays indispensable. Recog- 
nising the fact that the student need only read German, and is not 
under the least necessity to translate from English to German, so 
that an intimate knowledge of the grammatical construction and of 
the peculiarities of inflection of the German lauguage is not called 
for, the authors have adopted the commonsense method of learning a 
foreign language without an instructor namely, direct translation 
with the aid of a vocabulary, beginning with simple sentences and 
proceeding by degrees to the more complex. The present work is 
purely a “reader,” and should be supplemented by a book briefly 
explaining the general construction of sentences and the fundamental 
features of the tongue. Given this combination, with a moderate 
amount of labour the student will soon find himself capable of 
construing with sufficient accuracy works of the class in which he is 
interested. Only the first volume contains a vocabulary, the 
authors considering the use of a dictionary desirable in the more 
advanced stages. | 

Glasyow and West of Scotland Technical College : Calendar for the 
Session 1906-7.—This calendar forms quite a handsome volume of 
nearly 400 pages, and has for frontispicce a well-drawn view of the 
magnificent pile of buildings in course of erection, of which the 
first section was opened in December last. Prof. Magnus Maclean, 
M. A., D. Sc., &c., is the head of the department of electrical 
engineering. The calendar gives a short history of the College, 
courses of study and detailed syllabuses in the various subjects for 
both day and evening classes, lists of Associates and Certificated 
Students, &c., and particulars of the regulations for degrees in 
science in engineering at the Glasgow University, with which the 
College is affiliated. A large number of examination papers are 
reprinted. 

The Central. Edited by E. F. Armstrong, M. Solomon and J. E. 
Montgomery. Vol. III, October, 1906; No. 9.— The current issue 
of the admirable magazine of the Central Technical College Old 
Students’ Association contains articles by B. Danell on “ Suction 
Gas for Marine Propulsion,” with numerous illustrations, including 
a view of a 500-H.P. marine vertical gas engine; the Linolite 
system, by A. S. E. Ackermann; “ Single-Phase Electric Traction,” 
by L. Calrich; and the Vickers-Hall system of “Electric Train 
Lighting,” by E. M. Langley, in addition to several other articles 
of less electrical interest. The excellence of production which has 
always characterised this magazine is well maintained. 

Colombia A Land of Great Possibilities. This is a reprint of a 
report by Mr. John Barrett U.S. Minister to Colombia. It contains 
a large amount of entertaining, informing and useful matter relating 
to this north-western territory of South America, which appears to 
be rich in possibilities of great development. Copies of this 16-pp. 
pamphlet (blue covers) can be obtained free from the Cortes Com- 
mercial and Banking Co., Ltd., of 120, Bishopsgate Street Within, 
E.C. 

* Science Abstracts." 
October 25th, 1900. 
each section. 

“ Radio-active Transformations.” 
London: A. Constable & Co., Ltd. 1906. 16s. net. 

“ Practical Alternating Currents.” Бу Newton Harrison. New 
York: W. L. Hedenberg Publishing Co. 82.50. 

“The Physical Review." Vol. XXIII, No. 4, October, 1906. 
Lancaster, Ра., New York and London: The Macmillan Co. 

* Journal of the South African Association of Engineers.” Vol. XII, 
No. 2, September, 1906. Johannesburg: The Secretary, Box 1,818, 
National Bank Buildings. 3s. 

"Etat Actuel des Industries Electriques." Conf¢rances faites 
sous les Auspices de la Société Francaise de Physique et de la 
Société d'Encouragement pour l'Industrie Nationale. Paris 
Gauthier-Villars. 1900. 

“The Mechanical World Pocket Diary aud Year Book for 1907. 
Manchester: Emmott & Co., Ltd. 6d. net. 


Westinghouse Gas Engines.—We are informed that 
so successful have Westinghouse gas engines proved, that orders 
equivalent to 5,350 н.р. have been booked by the BRITISH WESTING- 
HOUSE Co., of Manchester and London, since the beginning of 
August. 


Llandudno and Colwyn Bay Tramways.—Substantia 
progress has now been made by Messrs. Bruce Peebles & Co., Ltd., 
with the resumed construction of the above system. The firm 
are represented on this contract by Mr. J. F. Kerwin, and have 
taken offices at the Town Hall, Llandudno. 


Electric Wagon Lifts — Messrs. SMITH & STEVENS 
have been entrusted with an order for two controllers on their 
patent system for a pair of 30-ton wagon lifts to be erected by 
Messrs. Craven Bros. in the new North-Eastern Railway goods 
warehouse at Newcastle. These controllers will be of 100 н.р. 
each, constructed under Stevens and Major’s patents, and will rank 
with the largest automatic machines yet produced. Together with 
the winding engines they will be actuated automatically. by: 
electrical relays from three distant points. 


German Prices Advance.—Mr. Max Кон, of 
Chemnitz, is advising his trade friends that in consequence of the 
continual rise in price of raw materials and wages, the manufac- 
turers of physical instruments have advanced their list prices by 
10 per cent. to take effect from November 1st. This alteration 
should be noted in reference to Mr. Kohl's catalogue, No. 21. 


Dissolutions and Liquidations.— Messrs. WALKER 
AND Норсеттѕ, Lrp.—The statement of the liquidator (Mr. E. A. 
Radford) from October 21st, 1904, to August 17th, 1906, when he 
completed the realisation and distribution of the assets, shows that 
after bearing all the expenses of the liquidation, 5s. 44d. in the £ 
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(or £1,969) was paid as dividends to the unsecured creditors, whose 
total claims admitted amounted to £7,329. 

THe SECTIONAL Еїве Това BorLER SYNDICATE, Ltp.—A meet- 
ing is to be held on November 26th at 110, Cannon Street, E.C., to 
9 D. account of the winding up from the liquidator (Mr. Wm. 8. 

yett). 

Hemincway & PnirT, electrical engineers, 10, Eton Street, 
Richmond, Surrey.—Messrs. C. A. Hemingway & G. C. Pritt have 
dissolved partnership. Mr. Hemingway will attend to debts. 

Under a compulsory winding-up order made against the EMPIRE 
ELECTRIC LIGHT AND POWER Co., Lro., the following is a list of 
the unsecured creditors :— 


Anchor Cable Co., Ltd., Leigh ©з zs 2 FN .. £951 
Walter Allnutt, London. Р x m 23 ев - 43 
Armstrong Addison & Co., Sunderland es бе vs - 17 
British Westinghouse Co., Ltd., London .. - T: a 24 
Wm. Clarke & Son, London. A - mE. dux m 26 
Chesham Urban District Council, Chesham T s к 10 
E. Н. Grove, Halesowen.. a% МР ex ET us 2d 93 
General Electric Co., London .. ЕУ à its s КЕ 48 
Grant, Bulcraig & Co., London ЗИ - a М “> 15 
Hawtayne & Zeden, London .. ps m 3 ra .. 1,592 
Hale Bros., London T E se m is v is 30 
Kaye, Sons & Co., London 25 "n "T M = v 50 
C. F. Kemp, Sons & Co., London m 5 T i zi 32 
Marples, Leach & Co., London m EK И 24 Vs 80 
Thomas Moreton & Son, Chesham .. xs i és ie 12 
B. Newgass & Co., London е pi is sols я .. 100 
Newtons, Ltd., London. S - - "- xc те 20 
G. D. Perks, London "e Be vs oi "NE ds 71 
Reason Manufacturing Co., Ltd., Brighton si ix ex. d 
F. Smith & Co., Manchester NE T" e T "T 27 
W. Stratford, Chesham .. 19 ss РР x 33 20 
Stanley, Bros. & Co., Nuneaton es PES e n si 17 
R. J. J. Swan, Chesham .. РА > © T is - 12 
Tudor Accumulator Co., Ltd., London ja - - . OTT 
J. Williams, Barnes T en s vs v sà ies 21 
Callender's Cable and Construction Co., Ltd., London .. 7,361 
Davey, Paxman & Co., Ltd., Colchester vs us . . 5,979 
New & Son, London a js 149 


Alfred Blatter, Londůeenmn ono x 
SANDGATE AND HvTHE ELECTRIC Co., Lrp.—This company is 


windirg up voluntarily, with Mr. D. C. Jolley, 1, London Wall 


Buildings, E.C., as liquidator. 
Bankruptcy Proceedings. — A. C. M. JrNKINS.— 


The public examination was held last week at the London Bank- 
ruptcy Court, before Mr. Registrar Giffard, of A. C. M. Jenkins, 
merchant, 140, Leadenhall Street, E.C., who applied to pass upon 
accounts showing liabilities £9,386, and no available assets. In 
the co urse of his evidence the debtor stated that in May, 1905, he 
promoted the Otto Electrical Manufacturing Co., 1905, Ltd., with a 
nominal capital of £75,000, to take over the business of another 
company. The capital was not sufficiently subscribed, and in 
October, 1905, the company went into liquidation. Witness 
attributed his own failure to loss and liability through the failure 
of that company. It was originally brought to him with a view to 
pushing the export business of an electric lamp. The owners were 
short of ready capital and could not arrange to deliver when he 
was endeavouring to secure contracts abroad. Witness tried to 
obtain capital with which to put the concern оп я firm basis, and 
entered into the scheme in conjunction with two others. The 
latter, however, fell off, and witness went on by himself with the 
idea of sub-underwriting the capital. Owing to delay in the issue 
of the company the sub-contracts became vitiated by effluxion of 
time, with the result that his expenditure was wasted, and he lost 
between £5,000 and £6,000, that being the real cause of his failure. 
The examination was concluded. 

ALFRED JOHN Earp, electrical and general engineer, Palmerston 
Road, Boscombe.— А first and final dividend of 4s. 24d. in the pound 
ів payable on November 8th, at the Official Receiver's Office, 
Southampton. : ; 

Е. Jomnson.— Under the failure of Frank Johnson, trading as 
F. Johnson & Co., electrical engineer, Long Lane, Billesden, 
Leicester, the unsecured liabilities amount to £80, the assets to 
£10, and the deficiency to £70. Debtor attributes his failure to 
want of capital, bad trade, and insufficient profits. 

WILLIAM LESLIÐ, electrical engineer, late of Putney, and now at 
H.M Prison, Brixton (separate estate).—First and final dividend of 
20s. in the £, payable November l:t at the cfices of H. W. 
Figg & Son, 1284, Queen Victoria Street, E.C. 


Catalogues and Lists.—Mrssrs. DRAKE & GORHAM, 
Lrp., London, S.W.—Several new illustrated publications relating 
to their special lines. One gives full information concerning their 
several types of Jandus arc lamps, a second particularising the 
tantalum standard and sun lamps, a third being a 28-pp. catalogue 
of Nernst lamps and fittings. 

Mzssns. Е. Darton & Co., 142, St. John Street, E.C.—New 
catalogue (48 pp.) of electrical novelties, such as small electric 
motors and parts of same, small dynamos, gas and oil engines, elec- 
trical carded goods, small portable lamps, batteries, electric bells, 
shocking coils, medical coils, and many other things. The pamphlet 
is fully illustrated, and prices are given. 

Mr. бамсЕ Всскіку, Styrian Steel Works, Hillsborough, 
Sheffield.—'' Silence is Golden"—if that be so, “what is the 
intrinsic value of gears made of Tenax steel?" Such is the question 
that meets the reader at the commencement of a small 12-pp. 
pamphlet just issued by Mr. Buckley, in which he sets forth for the 
information of motor engineers particulars of his special brands of 
“Tenax” alloy steels for motor-car and omnibus construction or 
other purposes where excessive vibration, impact, torsion or strain 
are experienced. | 

Messrs. J. Н. BUTCHER & Co., Steelhouse Lane, Birmingham.— 
Sample book of their transfers for, among other purposes, decor- 
ating cycle frames, telephones, small parts of machinery, motor 
identification marks, also a variety of fancy ornamental specimens. 


Unton Егестніс Co., Lrp., Park Street, Southwark, S.E.—List 
No. 1,004 particularising a new range of the “ Dew” direct-current 
motors and dynamos, of the enclosed-ventilated and open-protected 
types, shunt or series wound. Speeds, outputs, weights and prices 
are all stated. All parts of the machines are constructed on the 
interchangeable principle, and a considerable number of all 
machines wound for the usual central station voltages are held in 
stock in London. 

Messrs. Donovan & Co., 12, Barwick Street, Birmingham.— 
Four-page pamphlet showing illustrations of a number of the firm's 
new Woodbase" patent electric radiators. Most of the designs 
have ebonised bases and polished copper reflectors, and some 
embody some attractively executed art-metal work. It is claimed 
that the wood base effectually insulates the fitting from the ground 
in the case of accidental short circuits in the holders. 

Messrs. PanMirEB, Horr & SuGpEN, Hulme Electrical Works, 
Manchester.— Eight-page circular giving illustrations and tabulated 
price lists of their patent motor starters, drum controllers, and 
standard motor-starting and distributing panels. 

Unirep FLEXIBLE METALLIC Tusinc Co., LTD, 112, Queen 
Victoria Street, E.C.—A picture postal card (about 10 in. x 12 in.) 
upon which appear two views, one showing the exterior of the 
Ponder's End factory at night-time when a hundred brightly-lighted 
windows—which hardly give the moon a chance to look in—speak 
of great activity in every department; the other is from a photo- 
graph of the company's exhibit at the Olympian Engineering 
Exhibition, and will serve to remind the trade of that exhibit. 

Messrs. Імкѕох BROS., Finch & Co, Victoria Buildings, 
Stockton-on-Tees.—Four-page illustrated circular containing a 
description of their patent controller fingers, which are being used 
by many tramway companies and other controller users in the 
United Kingdom. The terminal roller is made to turn freely upon 
the surface of the drum contacts, thus reducing friction to a 
minimum, and avoiding the necessity of the use of vaseline, also 
giving a lifetime’s wear to the drum contacts, keeping the con- 
trollers perfectly clean. The collector spring bears upon the roller 
and gives to the finger a path of low resistance for the tranemission 
of the current to and from the roller, thus avoiding any arcing 
between the pin and roller, also preventing any possibility of local 
heating. This finger is made to suit all types of metallic controllers. 

The STERLING TELEPHONE & Execrric Co. is celebrating the 
sixth anniversary of the Era automatic intercommunication tele- 
phone (of which there are now some 17,000 in daily use) by issuing 
a stout mail-card (11 in. x 9 in.) on which appears a very fine 


‚ illustration of the instrument. 


Brush Contracts.—The following contracts have been 
booked by ће Ввоѕн ELECTRICAL ENGINEERING Co., Lrp. :— 


For the Wemyss Tramways (per Bruce Peebles & Co.) four single-deck cars, 
complete with trucks. 

For the County Borough of Croydon (per Westinghouse Co., Ltd.) ten double- 
deck tramcar bodies. 


Milan Award.—The STERN-SONNEBORN Оп, Co. has 
been awarded the “ Grand Prix,” the highest award obtainable, at 
the exhibition in Milan. At the recent Vanderbilt Cup Race 
in America the winning car, а Darracq, was lubricated solely with 
this company’s oil and grease. 


Trade Announcements.—The FLEET Brass Co., of 
Birmingham, manufacturers of electric fittings, have appointed 
Messre. Thomas Н. Toy & Со; 17, South Street, Finsbury, E.C., as 
their representatives for London and district. 

Messrs. E. Goossens, Pope & Co. and Mxssns. PoprE's ELECTRIC 
Lamp Co, both of Liverpool, have appointed Messrs. Crosier, 
Stephens & Co., 2, Collinwood Street, Newcastle-on-Tyne, as sole 
agents for the sale of their lamps in the Tyne, Wear and Tees district. 

According to a River Plate paper, the BrusH ELECTRICAL 
EnGINEERING Co., Lro., will shortly open a branch office in 
Buenos Ay res. 

The ELEcCTROMOBILE Co., Ітр., having found their premises in 
Curzon Street inadequate to cope with their business, have acquired 
a site of nearly half an acre between Piccadilly and Curzon Street, 
which is now being cleared for the erection of another garage for 
nearly 300 carriages. The new building will be 20 yards wide 
and over 100 yards long. The contractors, Messrs. Perry & Co., 
hope to hand over part of the building in time for the next London 
senson. 

MsskSs. THomas Botton & Sons, Lro. (Mr. W. Lee Mathews), 
announce that, from Friday, November 9th, their London address 
will be 88, Bishopsgate Street Within, E.C. The telegraphic address 
and telephone number remain unaltered. 

Owing to expiration of lease, Messrs. FOXCROFT & DUNCAN 
have removed from 24, Queen's Road, Dalston, N.E., to more 
convenient premises in the immediate neighbourhood. All com- 
munications should now be addressed to them at Phonix Works, 
Mentmore Terrace, London Fields, N.E. (opposite London Fields 
Station, G.E. Railway). 


Motor Converters v. Rotary Converters.— The 
order for three 1,500-Kw. motor converters, which Меззвв. BRUCE 
PEEBLES & Co., Lrp., have recently obtained from the Manchester 
Corporation, as mentioned in our Contracts Closed" column, is 
a most interesting one from several points of view. Apart from 
the great size of these seta, which are the largest motor converters 
ever built, and are of equal capacity with the largest converting 
seta installed in this country, special interest lies in the fact that 
these machines were selected for the work in direct competition 
with rotary converters, The decision to adopt motor converters 
was, we understand, the result of most careful investigation and 
comparison of the respective merits of the two types of machine, 
and as such will, no doubt, be interesting to other engineers who 
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have similar plant to order. It is quite remarkable to note the 
large number of motor converters recently ordered for all kinds 
of work, including traction, power and lighting, and it is plain that 
their continued popularity must rest on a basis of satisfactory 
operation in practice. 

Messrs. Bruce Peebles advise us that the total capacity of motor 
converters built or on order now approaches 30,000 Kw., and 
includes large orders from the Great Western Railway (Messrs. 
Kennedy & Jenkin, consulting engineers), the Great Eastern Rail- 
way, the Natal Government Railway, Manchester, Bristol, Exeter 
and Rochdale Corporations, St. Pancras and Stoke Newington 
Borough Councils, the North Metropolitan Electric Power Co., 
County of Durbam Electric Power Co., Durham Collieries Electric 
Power Co., the Falkirk Tramways, the Bowhill Coal Co. and many 
gnaller orders. 


Extensions at Messrs. Veritys’ Works.—Owing to 
the steady increase in their machinery department, Messrs. Veritys 
inform us that they have found it necessary to make considerable 
extensions to their works. They have erected aud equipped on up- 
to-date lines a new shop to be used solely for the manufacture and 
testing of small motors and fans for the home and export markets, 
thas leaving greater accommodation for their larger motor and 
dynamo business. 


LIGHTING and POWER NOTES. 


Accrington.—A IL. G. B. inquiry was held on Friday 
relative to the application of the T.C. for a loan of £14,000 for 
electricity purposes. Iu anticipation of the electrification of the 
tramway s, the plant is to be increased and two 400-K w. generators 
installed. "There was no opposition. 


Australia.—Svuspraco (W.A.).—On September 24th the 
official opening of the newly-completed extensions to the municipal 
E.L. plant took place. The additions comprise two B. & W. boilers, 
one 92-K w. 460-volt E.C.C.-Belliss steam dynamo, balancer, switch- 
board, 3-£on overhead crane, Bakers’ patent combined oil separator 
and feed- water heater, and a riveted steel smoke stack. The pipe- 
work throughout is of seamless steel, made by Messrs. Babcock and 
Wilcox. The contractors for the new plant were Messrs. W. H. 
Kidston & Co., Ltd., of Perth. 


Barking.— The U. D. C. has altered the charge for energy 
for power as under: — Up to 100 units per month, from 31d. to 24d. 
per unit. 

Beckenham.—At the meeting of the E. L. and Tram- 
ways Committee on the 15th ult. the chairman, in conjunction with 
the electrical engineer, reported that he had, as autborised by the 
Committee, and in order to safeguard the Council against penalties 
at the instance of the tramway company—-in the event of the Davey- 
Paxman engines recently supplied, again breaking down—taken on 
hire, with the option of purchase, a Belliss-Siemens set. The terms 
arranged are a rent of £60 per month in the event of ultimate pur- 
chase, or £125 a month if no purchase takes place. If purchased 
within six months the rent paid is to go in reduction of the pur- 
chase money, which is fixed at £1,430. "The engineer reported that 
he had in the presence of the contractor's representative made a 
test of the Davey-Paxman engines, and they failed to satisfy the 
terms of the guarantee in respect of steam consumption and other- 
wise, and that he had adjourned the final test for 14 days to give 
the contractars an opportunity, after making alterations, of showing 
that the engines satisfied the guarantee. The Committee con- 
sidered a claim by the South Metropolitan Electric Tramways and 
Lighting Co. for penalties amounting to £5 6s. in respect of the 
stoppage of their tramways owing toa breakdown of the engines 
on September 13th last. The Committee recommended that, 
subject to verification in accordance with the agreement, the 
amount be paid. 


Bispham.— At a recent meeting of the U.D.C. regret 
was expressed that the Blackpool and Fleetwood Tramroad Co. 
declined, at present, to undertake to supply the Council with elec- 
tricity in bulk. | 

Brighouse.—The T.C. has reduced the price of energy 
for lighting from 6d. to 54. per unit, and for power from 5. to 
3d. for over 40 units per quarter, with a minimum charge of 5s. per 
quarter. 


Brighton.—In regard to the L. G. B. inquiry, held some 


few months ago, into an application by the Corporation to borrow. 


£38,500 for electrical purposes, the Board has informed the Cor- 
poration that before sanctioning any further loans for the purposes 
of the undertaking, it would ask the T.C. to give & formal under- 
taking that the present method of keeping the accounts will be 
discontinued, and that separate accounts will be kept of all future 
loans. Given such undertaking, the Board will sanction the 
borrowing of £5,850 for prospective expenditure on house services, 
£9,000 for distributors, £2,000 for a new feeder, £2,843 for meters, 
£3,000 for motors and £1,350 for additional plant. The Council 
had asked for £4,000 for meters, but the L.G.B. proposes to deduct 
from this the sum of. £1,157 on account of outstanding debt on. 
metere which will be superseded, The Committee recommended 


— 


the Council to give the undertaking required by the Board. After 
some discussion, the Council submitted the matter to the Finance 
Committee. 

Recommendations bearing upon the dismantling of the North 
Road works were to come before the T. C. on Wednesday last. 
The Council was recommended by the Lighting Committee to sell 
six Lancashire boilers, and to have the smaller of the two chimney 
shafts removed. 


Continental Notes. —BELGTUIT.— From the report of 
the Société John Cockerill, of Seraing, we note the company’s 
electric power plant, fer supplying energy to its works, now com- 
prises six large gas-driven generators aggregating 6,000 to 7,000 H. P. 

Grermany.—An electric power plant has recently been installed 
at the iron ore mines of the Société des Hants Fourneaux Lorrains 
Aumetz-La Paix, at Aumetz, Lorraine. 

SwEDEN.—We referred a few weeks ago (p. 496) to the amal- 
gamation of three Swedish electrical firms; our information, however, 
was not quite accurate. Itappears that only a small portion of the 
Adolf Ungers Industri-aktiebolag is concerned inthe amalgama- 
tion—namely, the Clayton-Unger Electrical Machine Shops at 
Arbra, which, from January next, will be sold to an amalgamation 
consisting of the Holmia and Magnet Companies, which goes by the 
name of Förenade Elektriska A.B. We hope shortly to give 
further particulars of the respective undertakings which, in view 
of the immense natural sources of power in Sweden, are likely to 
have a prosperous future. The Adolf Ungers Industri-aktiebolag 
itself is a huge concern, carrying on a large number of businesses. 


Dewsbury.—The T.C. has declined to accept the terms 
offered by the Yorkshire Electric Power Co. for a supply of energy 
in bulk, and has asked the company upon what terms it would 
supply energy within the borough as a standby. 


Dublin.—On Saturday last, Alderman John Irwin, J. P., 
was entertained at a banquet and presented with an Aldermanic 
gold chain, a service of silver plate, and an illuminated address, in 
recognition of his services whilst he was chairman of the E.L. 
Committee, and in commemoration of his election to the Alder- 
manship of the North City Ward, of which he has been a councillor 
for geveral years past. 


Epsom.—An attack on the electricity undertaking of the 
Urban Council, has been made by the local Ratepayers' Associa- 
tion. Intheir annual report they state that the district fund has 
had to provide nearly £1,000 to make up the deficiency for the 
year ended last March, that after four years' working the rate- 
payers had had to pay no less than £5,455 to makeup deficits. At 
the annual meeting of the Association laet week, however, it was 
pointed out that whereas the income from private lighting in 1903 was 
only £732, in 1906 it was £1,683, whilst that from public lighting 
had increased from £883 to £1,434. The cost of public lighting 
per lamp was £3 2s. 6d., against £4 28. 10d., the cost per lamp 
when gas was used. At the conclusion of the meeting the 
paragraphe in the report referring to the undertaking were 
struck out. 


Greystones (Wieklow).—It is stated that an Irish 
company is being formed for the purpose of lighting the district by 
electricity. A producer-gas generating station is proposed, and 
the supply is to be made by means of overhead conductors. 


Halifax.—In connection with further extensions to the 
electricity works, the Electricity Committee has decided to apply 
to the L.G.B. for eanction to borrow £23,000. This is for the 
extension plant required up to the end of 1910. The principal 
items are:—Two Lancashire boilers, £1,700; additions to flues, 
£850 ; one 750-Kw. steam generator, £7,500 ; foundations for same, 
£800 ; one balancer booster, £920 ; cooling tower over dam, £2,000 ; 
350 electricity meters and house connections, £1,925 ; underground 
mains and feeders, £5,000 ; contingencies, £1,065. 


Ilford.—The U.D.C. has reduced the price of energy for 
lighting from 4d. to 34d. per unit on the flat rate, and to 4d. per unit 
where slot meters are used; maximum demand rate from 6d. and 
14d. to 6d. and 1d.; arc lighting, from £4 for the first 500 hours to 
£3 108.; and to wiring contractors from 3d. to 24d., subject to 
a good window show. 


Kingston.—The annual report of the Lighting Com- 
mittee states that the net profit for the last year's working amounted 
to £505. The number of consumersincreased from 746 to 824, and 
the number of 8-c.P. lamps connected from 33,709 to 35,644, during 
the 12 months. Mr. Francis, in moving the adoption of the report 
last week, asserted that depreciation had been provided for in a sub- 
stantial manner, but it was the wish of the Committee that the 
Council should allow it to still further strengthen the position of 
the undertaking, by retaining such profits as it could make in the 
immediate future for the purpose of purchasing new plant, so that 
at an early date the Committee might cease to borrow further 


money. 


Liverpool.—The new Cotton Exchange, which has been 
erected for the Liverpool Cotton Association by the Waring White 
Building Co., at a cost of £300,000, has an extensive electric light 
and power installation. The switchboard consists of 15 panels, six 
of which control the power supply for working tbe 12 electric 
lifts and the ventilating fans, and the remainder the lighting 
circuits, the number of lamps being about 3,000. The whole of the 
electrical work has been carried out by the Northern Electrical an 
Ventilating Co. under the supervision of their engineer, Mr. C. P. L. 
Titherley, 
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Longton,— The scale of charges for energy for power 
has been revised by the T.C. as follows: To 500 units per quarter, 
21d. per unit; 501 to 1,000, 21d.; 1,001 to 1,500, 2d.; 1,501 to 
2,000, 12d. ; 2,001 to 6,000, 11d.; 6,001 to 10,000, 14d. 


London.— L. C. C.— The Theatres Committee reported 
at Tuesday’s meeting of the London County Council having bad 
under consideration the question of the revision of the regulations 
made on March 256, 1902, relating to the electric lighting and 
heating installations in theatres and other places of public enter- 
tainment. It was impossible to briefly indicate the various altera- 
tions proposed, but, generally speaking, the object had been to mske 
the meaning of the regulations clearer than it is at present, and in 
very few instances were the regulations made more stringent. The 
Committee had been in communication with the Theatrical 
Managers’ Association, the Suburban Theatre Managers’ Associa- 
tion and the London Entertainments Protection Association, and 
had had the advantage of their criticism of the suggested amend- 

ments. A satisfactory understanding had now been arrived at on 
the whole question, and that result was largely due to the fact 
that it was intended to give a right of arbitration in 
cases where the regulations required work to be done to the 
satisfaction or approval of tlie Council, or did not definitely specify 
the work to be done, and in cases where, in consequence of altera- 
tions to premises, it was proposed to apply the regulations to an 
existing installation which had already been approved by the 
Council. The Committee thought it reasonable that arbitration on 
those points should be allowed, provided it was distinctly under- 
stood that it must not be regarded as constituting a precedent for 
allowing arbitration on the structural regulations of the County 
Council, and further, that the Council would reserve the right 
to withdraw the clause if it were found unsatisfactory in practice. 
An assurance had been given that the regulations would not be 
retrospective except in unusual instances, such as the carrying out 
of extensive alterations, &c., and the Committee submitted a 
recommendation in favour of the Council giving approval to the 
proposed amendments. 

A return was fo be presented yesterday to the City Council by 
its Streets Committee showing that the substitution of incandescent 
gas for electricitv for street lighting bad effected a saving in the 
annual lighting bill for Queen Victoria Street, Fleet Street and the 
Pillingsgate area of £490 108. 2d., or £119 78. 104. more than was 
estimated, and a saving of £194 16. 4d. in the estimated cost of the 
installation. Is this the cost of modern gas lighting compared 
with electric are lighting installed many wears ago? 
further information with interest. 


Mountain Ash.—The U. D.C. has decided in favour of 
ап E.L. scheme submitted by Mr. Day, who estimates the cost of 
an installation to supply the whole of the area to be £4,630. 


Portsmouth.—The T.C. has received sanction for loans 
of £16,288 for E.L. mains and services, £3,000 for transformers, and 
£3,000 for mains. 


Rawtenstall. — A  L.G.B. inquiry was held at 
Rawtenstall last week relative to an application by the Т.С. for 
permission to borrow £2,900 for electricity supply purposes at 


Hareholme. A joint scheme for the supply of electricity is under 
consideration by the boroughs of Rawtenstall, Bacup and 
Haslingden. | 


St. Annes-on-Sea.—A  L.G.B. inquiry was held last 
week into an application by the U.D.C. to borrow £6,000 for the 
purposes of mains extensions and services. 


St. Austell.—The U.D.C. has accepted the tender of 
the St. Austell and District Electric Power Co. for public lighting 
for three years at £155 5s. per annum. The gas company tendered 
at £200 Ds. | 


St. Welens.—The annual statement of accounts has just 
been issued, and shows that the profit for the vear on the elec- 
tricity undertaking was £723, as against £1,403 last year. On 
tramways account the receipts this year amounted to £367 as 
against £1,281 in the previous 12 months, 


South Africa,—Easr Loxpox.—aAt a meeting of the 
E.L. Committee early last month the clerk read a letter from the 
Harbour Board with regard to the offer of the Board to sell its 
generating station to the T.C. In regard to the refusal of the 
Council to purchase the station on the terms offered, the Board 
stated that it would be pleased to meet the Council in order to 
discuss points of difference. The Council replied that it was 
impossible to alter its previous decision, but it would be pleased to 
consider any fresh information. 

It is expected that a ratepayers’ meeting will be convened very 
shortly for the purpose of sanctioning the expenditure on the 
scheme proposed by Mr. J. Mordy Lambe, the town electrical 
engineer. 

ALIWAL NonTH, C.C.—Mr. John Denham, the Goveroment 
electrical engineer, recently inspected the electric power station 
here. It is situated on the banks of the Orange River. The 
generators are driven by turbines which also work a pumping 
plant in connection with the supply of water to the town. 

Тив SOUTH AFRICAN Роек ScHEME.—It is reported in German 
financial circles that the preparations for the formation of a com- 
pray for the carrying out of the scheme for the utilisation of the 
water-power of the Zimbesi have recently made some progress. 
As now conceived, the idea is first of all to establish onthe Wit- 
waterstand a generating station equipped with steim plaut, aud 
tuen later on to азе! е with it the water-power of the Victoria 


* 


We await ` 


Falls of the Zambesi by means of long-distance transmission lines. 
The financing of the whole scheme bas been во projected that in 
general the shares of the proposed company will be offered in 


England and the obligations will be subscribed in Germany. The. 


Berlin Allgemeine Electricity Co. is largely interested in the 
scheme from the German point of view, The lack of British enter- 
prise in regard to this scheme is to be much regretted. Tbe control 
of the power of the Victoria Falls should not be allowed to fall into 
the hands of our Teutonic competitors. 


South America.— Application has been made to the 
La Plata Government for a concession for an electric light and 
ower station in that city to compete against the River Plate 
lectricity Co. К 


Southampton.—The borough electrical engineer has 
reminded the Electricity Committee of the report presented early 
this year on the necessity for additional plant as follows :—Steam- 
generator and sundries, £10,200; boiler and sundries, £3,000; 
trank mains, £3,800. The Committee has recommended the T.C. 
to apply to the L.G.B. fora loan of £17,000 to carry out the scheme, 
but the T.C. has referred the matter back. 


Stoke-on-Trent.—The T.C. decided on October 25th 
to serve notices of the Council's intention to apply for a prov. order 
for supplying energy in Fenton. 


Walthamstow.—At the meeting of the U. D. C. on 
Friday the electrical engineer reported that the Council carried out 
free wiring installations under two conditions, viz.:—(1) that the 
consumer pays quarterly at the rate of 44d. per unit in addition to 
which the ordinary mcter rent is charged, and (2) that he is sup- 
plied through a pre-payment meter at the rate of 5d. per unit, the 
additional 4d. covering the meter rent. So far as he could gather 
there had never been a clear understanding as to whether the 
additional charge included lamp renewals as well as maintenance of 
wiring and fittings. If small private consumers were supplied with 
lamps free they would actually be obtaining light at a far less rate 
that the ordinary consumer who had borne the cost of wiring his 
own premises. He did not, therefore, consider it advisable to 
replace old or defective lamps except in cases where a new tenant 
was taking over a free-wired house. This report was adopted. In 


future consumers of more than 15,000 units per quarter for power 


are to be supplied at 1d. per unit, 20 per cent. of the consumption 
being allowed for lighting purposes. On the recommendation of 
the Finance Committee a reserve fund is to be created. In future 
a rent of £300 per annum is to be paid to the undertaking for the 
use by the other departments of the Council of the workshops at 
the Exeter Road depst. The L.G.B. has sanctioned the following 
loans :—£1,562 for mains and house services; £326 for meters; £74 
additions to traction switchboard; and £2,284 in respect of excess 
expenditure up to March 31st, 1906. 


Wolverhampton.—It has been“ decided that as from 
September 24th last, the price for energy for power purposes to con- 
sumers of 300,000 units per annum and upwards shall be id. per 
unit, subject to their complying with the requirements of the Cor- 
poration as regards the hours of use and load factor; and also that 
consumers of energy for power be allowed to use, for lighting pur- 
poses, up to 10 per cent. of their total consumption for motive 
power at power rates. 

Mr. H. R. Hooper, L.G.B. Inspector, held an inquiry at the Town 
Hall on Tuesday respecting an application by the T.C. for sanction 
to borrow £12,000 for purposes of electric lighting. The town 
clerk explained that the amount would be expended on mains and 
Bervices. 


-TRAMWAY and RAILWAY: NOTES. 


Aberdare.— A syndicate has applied to the U.D.C. for its 
assent to a Bill authorising the construction of tramways in the 
town. 


Aecrington, — The Electricity Sub-Committee have 
inspected various types of electric cars aud have recommended the 
Committee to purchase 14 double-deck covered cars, to accom- 
modate 30 to 52 passengers each, and mounted on trucks with an 
8 ft. Gin. wheel base. The Sub-Committee have also recommended 
arrangements with Messrs. Thermit, Ltd., electrical engineers and 
contractors, London, for materials, appliances, &c., for the welding 
of all tramway rail joints. They have also recommended the 
Committee to adopt tke Winby patent anchor chair. 


Brierley Hill.—An interesting point was raised in а 
tramway prosecution before the county magistrates on Monday. 
Thomas Wells, residing at Kinner, was charged with refusing to 
pay а fare on the Kinner Light Railway on October 20th, and he 
admitted the alleged offence. Mr. Waldron, solicitor, who prose- 
cuted, stated that the company issued cheap weekly tickets for 
artisans, and these expired at 3 p.m. cach Saturday. Defendant 
had а ticket, and boarded a car at four o'clock at the Fish Inn, 
Coalbournbrook. When his fare was demanded he refused to pay, 
and tendered a weekly ticket. The conductor of the car, Henry 
Harday, told the Court there was no time limit stated on the ticket 
owned by the défendant, but notices had Been advertised in the cars 
stätiag t ЫС Oa this décasion, however, no such notice appeared 
in the ditt. —( 887106 Hatry Smith, inspsstöt, in his evidence, said he 
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was of opinion the defendant thought he had a right to travel with 
his workman’s ticket.— Defendant gave evidence, saying he knew 
nothing as to the hour when the ticket expired, and there was 
nothing on the ticket to lead him to believe that he could not travel 
on any car on the day the ticket expired.—Mr. J. T. Higgs, 
solicitor, on behalf of the defendant, submitted that there was no 
intention to defraud, and held that this had been practically 
admitted by the evidence for the prosecution. In this view the 
Bench concurred and ‘dismissed the case. 


Burnley.—The Tramways Committee has offered no 
objection to the Rawtenstall U.D.C. seeking powers to construct a 
tramway up to the Burnley boundary. 

The Rawterstall Т.С. proposes to purchase the undertaking of the 
Rossendale Valley Tramways Co., and the line to Burnley will be 
an extension of the present system. 


Canada.—Onrario.—We understand that the Windsor, 
Essex and Lake Shore Railway Co. has decided to adopt for its 
line the Westinghouse single-phase system. "The company intends 
to build & line to link up the towns of Windsor, Kingsville, 
Leamington and Chatham. 


Continental Notes.—SwriTZERLAND.—Having failed.to 
come to an understanding with the Canton of Schwytz for the 
electrical utilisation of the Sihl, at Elzel, the Canton of Zurich 
now proposes to erect a large hydro-electric station on the Albula, 
in the Grisons, with the object of supplying Zurich with light and 
power, for which purpose stcps are in progress to raise a capital of 
10,685,000 fr. The station will be erected not far from Thusis, the 
waters of the Albula being tapped near that place and conducted 
to the works by a canal 7 km. long. By this means 20.000 н.р. will 
be transmitted to Zurich, a distance of 140 km. If this project is 
consummated, it will form the longest transmission of power on the 
Continent. 

Houncary.—According to the Daily Telegraph correspondent, a 
strike of the entire staff of the city tramways, and those on the 
underground railway, commenced on the 25th ult. It is stated that 
about 6,000 persons are connected with the strike, the movement 
being due to the men desiring higher pay. 

SPAIN.— Good progress is being made with the conversion of the 
tramways in Carthagena to electric traction. The track has already 
been laid, and work is now io hand on the erection of the overhead 
conductors, and the plant at the power station. 


Halifax.—Of the 225 tramway employés who went on 
strike seven weeks ago, 60 have been reinstated, and applications 
have been received from 20 others. 


L.C.C.—At Tuesday's meeting the Council discussed at 
some length reports by the Highways Committee in reference to 
proposed application to Parliament in the session of 1907 for the 
construction of new tramways, of an estimated cost of £1,281,000, 
and by the Finance Committee in commenting on the schemes. 
The latter Committee expressed the opinion that on financial 
grounds the consideration of all the schemes should be deferred 
except the short extensions, diversions and connecting lines, and 
these could be carried out for the sum of £250,000. A further 
report of the Highways Committee, from which the chairman 
disassociated himeelf, agreed with the opinions of the Finance 
Committee, and, after a long discussion, the Council modified the 
list in accordance with the views of the Finance Committee. On 
this basis the schemes for submission to Parliament are :— 

1. From the present tramway terminus in Hampstead Road, 
across Euston Road and along Tottenham Court Road to Francis 
Street, and single lines along Tottenham Court Road, New Oxford 
Street, Bloomsbury Street, Bedford Square, Gower Street and 
Francis Street to Tottenham Court Road. 


2. From Pancras Road, vid Midland Road and Euston Road to 


King’s Cross. 

3. From existing tramways in Lea Bridge Road, a single line, 
viá that thoroughfare to Lower Clapton Road, with single loop 
line, v/d Thistlethwaite Road and Cornthwaite Road. 

4. Single line from High Street, Kingsland, /d Ridley Road and 
Dalston Lane to Amhurst Road. 

5. Single line from Dalston Lane to Mare Street, /t Amhurst 


6. Single line from Amhurst_Road to Mare Street, / Dalston 
Lane. | 

7. Single line from Essex Road to Kingsland Road, rid Engle- 
field Road and Stamford Road. 

8. Single line along Curtain Road, to provide an alternative route 
to existing single tramway in Old Street. 

9. Single line along Harwar Street to provide an alternative 
route to existing single line tramway in Kingsland Road. 

10. Construction of loop line from Wandaworth Road to Queen's 
Road, Battersea, vid Silverthorne Road, Heath Road and a new 
road. | 

11. Loop line along Poplar Walk Road and Lowden Road. 

12. Loop line along Herne Hill Road and Wonless Road. 

The Highways Committee reported having approached the 
Board of Trade and the road authorities concerned with a view to 
the adoption of the overhead system on the tramways (1) from the 
janction of High Street, Camden Town, with Camden Road vid 
Camdcn Road, Parkhurst Road and Seven Sisters Road, to 
Finsbury Park, situated in the boroughs of St. Pancras and 
Islington ; and (2) from the junction of High Street, Camden Town, 
with Camden Road 11@ Chalk Farm Road, and onwards to the 
Hampstead terminus. Each of the three borough councils in 
question had declined to give the consent required under the 
Cotihcil’s an of 1900 to the introduction of the overhead trolley 
systtm, And the Committee has for the present deferred taking 
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further action in regard to these tramways, in the hope thst an 
agreement may be arrived at with the local authorities at nu early 
date so as to allow of the tramways being constructed as sugvested 
by the Council. 

The Highways Committee of the L.C.C. has sent a circular letter 
to the various Metropolitan B.C.'s suggesting that the County 
Council should in future take the sludee out of the conduits of the 
electric tramways, and deposit it eitrer in the slop vans of each 
B.C. concerned or at the side of the road, preparatory to removal 


by the local authority, instead of the County Council being com- 


pelled both to take the refuse out of the conduits and to remove i* 
in carts ав at present. The local authorities bold that the presert 
arrangements should not be altered, and that nothing sb: 
done to assist to transfer to the B.C.'s a burden which гош 6 
properly borne by the tramways ав a necessary expense of the 
tramway working. > 

On the 29th ult. Mr. Lynden Macassey sat at the West 
minster Palace Hotel, as arbitrator between the Southern United 
Tramways Со. and the L.C.C. with reference to the acanisit:on 
of the company’s system from Vauxhall to Herne Н] аг. 
West Norwood. Mr. Balfour Browne, in opening the > je 
for the company, said that the tramway had been worke by 
the company sometimes with considerable success, and : me- 
times at a loss. There has been a loss on the working 
in each year since 1901. In 1905 a Bill was promoted with the 
object of electrification. The Bill was opposed by the County 
Council and rejected, but in 1906 a second Bill was promoted, and 
this forced the hand of “е Council in regard to purchase, and 
negotiations were entered int“ ‘vhich resulted in an agreement for 
the sale. The company claimed £54,977 for the permanent way, 
and with Parliamentary costs, the price of horses, numbering 262, 
and the cars, and adding the figures for the depóts, &с., which had 


been agreed upon, the total reached 482,962. Two of the horses 


taken over had developed symptoms of gland^rs, and the Council 
claimed the right to subject the whole of the stud to a system of 
inoculation. 


Manchester.—The Tramways Committee has decided to 
proceed immediately with the construction of lines along Burlow 
Moor Road, from Chorlton-cum-Hardy, to Wilmslow Road, and in 
Wilmslow Road at Witbington, to the boundary of the City at 
Didsbury. It was intended to carry the latter on to Cheadle, but 
tbe Cheadle U.D.C. has yielded to the opposition of influential 
residents, and declined to sanction it. 

The Tramways Committee received a communication recently 
from the Manchester and Salford District Traders’ Defence Associa- 
tion with reference to the conveyance of heavy goods along the city 
tramways. The Committee's reply is that it is not at the present 
time considering this question. It was understood, we believe, 
when the tramways were first constructed, that they would be 
utilised in the night-time, when there is a cessation of passenger 
traffic, for the conveyance of heavy goods between the Ship Canal 
Docks and warehouses in the city. The idea seems to have been 
dropped, at least for the present. 

The Corporation has decided to scek Parliament. ry pewers 
(either by Bill or provisional order) for the construction ot several 
small connecting tram lines in the city. The proposed lines are to 
be laid in Morton Lane, New Bridee Street, Clayton Strect, Ply- 
mouth Grove West, Derby Street, Wood Street and other thorouch- 
fares. It is also proposed to ask for an extension of time for the 
compulsory acquisition of lands for certain street widenings 
incidental to the laying of tramways, and for the las ing of lines in 
Withington, authorised by the Withington District Tsa молу Act, 
1897; also for an extension of time for laying the Nortucuden 
Road (sole) section of the Manchester Southern Tramways, 

With regard to the tramways in the Urban District of Sale, 
which the Manchester Corporation is working under an agreement, 
it is proposed to make the term of the lease 42 усагз, in lieu of 35 
years allowed by Parliament. The Board of Trade will also be 
asked to grant borrowing powers for such period or periods as shall 
synchronise with the several leases. 


Middlesex.—4At the meeting of the County Council on 
October 25th, Sir Е. D. Dixon-Hartland, chairman of the Finance 
Committee, stated in reply to auestions that the total amount 
authorised for the construction of electric tramways was £971,654. 
Up to the present of this sum £450,000 was paying interest under 
the agreement with a company to the amount of £18,000 a vear. Sir 
Francis Cory- Wright, chairman of the Light Railways Committee, 
said that of the 41 statute miles (equal to 82 miles of track) which 
the Council was authorieed to construct, 17 miles were completed 
and in operation. Eleven statute miles were under construction, 
while as regards 12 miles, the properties were being pur- 
chased in readiness for the tracks to be laid. The total cost for 
the 41 miles was estimated at £1,500,000. Uptothe present, about 
half a million sterling had been spent in acquiring properties, and 
about another half а million in construction, leaving balf а million 
to finish the scheme. So far as could be learned, the Council would 
have ample money to complete the work, which, judging by 
the progress made in the past, would take at least two ycars to 
finish. The county solicitor was directed to give the necessary 
Parliamentary notices for a Bill in the next session of Parliament 
for the construction of tramways from Cricklewood to Bridge 
Terrace, Kilburn. Sir Francis Cory-Wright explained that this 
was merely a precautionary measure in order that it might fall in 
with any scheme of the Т.С.С. If the last-named body decided to 
defer all tramway bills until the following year, the M C.C. would 
do the same. Under the agreement with the Metropolitan HEleetrie 
Tramways, Ltd., the County Council has to provido land fot eart- 
sheds, &t. The purchase by the company of land at Hendon for a 
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site, at £4,282, was approved, and the amount is to be charged as 
capital expenditure on which the company have to pay iuterest to 
the Council. The county engineer and surveyor were authorised to 
have the work of Jaying the surface water drainage of Hertford 
main road, Enfield, carried out by the contractor who constructs 
the light railway in that road, at an estimated cost of £1,698. Under 
the award of the arbitrator as regards railway No. 1, which was 
reported in November last, the costs of the Council which have to 


be paid by Messrs. William Griffiths & Co., Ltd., as taxed, are 


£3,092, and Messrs. Griffithe’s costs payable by the County Council 
are £130. 


Newcastle-on-Tyne.—At a meeting of the City 
Council on the 24th ult., the Lord Mayor moved the confirmation of 
the report of the Tramways Committee relative to the revenue 
account for the year ended March 31st, 1906, which showed that 
the net profit on the year's working was £18,704, which the Com- 
mittee recommended the Council to place to the credit of. the 
depreciation fund. In 1906 the passengers carried amounted to 
42,843,330. The total income from all sources was £201,514. 
The traffic receipts per mile were 11°67d., and the working 
costs 6°27d. The gross profit for the past year was £95,581, and the 
net profit £18,704. Twenty-seven of the cars have been fitted with 
top covers at a cost, out of revenue, of £2,000. Mr. H. J. Rodgers 
seconded the report, which was carried after two amendments had 
been moved and negatived, proposing that a certain proportion of 
the net profits should be applied to other purposes than the reserve 
fund. . 

The report of the Tramways Committee recommending the con- 
struction of a tramway from the end of Stanhope Street to Fenham 
Hall Drive, at a cost of £20,845, has been approved. It was also 


agreed that an application be made to Parliament for power to con- 


: struct several extensions to which reference has already been 
made. 


North Wales,—The B. of T. have recently confirmed 


the Portmadoc, Beddgelert and South Snowdon Railway (Beddgelert 
extension) Order, 1906. 


Pontefraet,—On the 25th ult. the formal opening of the 
tramway between Castleford, Normanton, and Pontefract took 
place. Many members of interested public bodies accepted the invi- 
tation of the Yorkshire and West Riding Electric Tramway Co., and 
were conveyed along the system, which is seven miles in length. 


Salford.—Extensions to the Corporation car-sheds have 
become urgently necessary, and in consequence the Tramways 
Committee has asked the T.C. to sanction an application to the 
B. of T. for authority to borrow £19,604 for this purpose. On the 
north side of the existing shed it is proposed to erect a double bay 
to afford room for 45 cara. Under the scheme it is also proposed 
to house the permanent way department and increase the workshop 
accommodation, &c. 


South Africa.—JoHANNESBURG.— We understand that 


the Tramways and Electric Lighting Committee are greatly 
exercised over the engines at the power station, and that a sub-com- 
mittee has been appointed to ро into the whole matter. If, as is 
feared, reconstruction is necessary, the ratepayers must be prepared 
to face the expenditure of a very large sum of money to place the 
plant in thorough order. It is also understood that the engage- 
ment with Messrs. Mordey & Dawbarn is nearing an end, and, as 
their representative is now in Johannesburg, the Committee will 
be able to deal with the matter at first hand. Mr. Richard 
Goldmann has asked for information as to the cost already 
incurred in respect of consulting engineers’ fees. 

On October 3rd there was a breakdown in the electric tramway 
service, and later in the day and about the time the chairman of 
the Tramways Committee was engaged in making a very reassuring 
statement regarding the system to the T.C., there was another and 
even more annoying stoppage; just before 9 o'clock on the 24th 
many of the cars on all the routes were stopped for lack of power. 
The public are grumbling bitterly at the frequent stoppages of the 
tram service, and are blaming the gas engines which run the plant, 
but the officials declare tbat the engines are not to blame, and that 
small defects which have been discovered are responsible. 


South America.— A contract has been entered into 
between the Provincial Council of Lima (Peru) and the Compania 
Nacional de Tranvia Eléctrics for the construction and working 
of an electric tramway in Lima. The term of the concession is 
fixed at 24 years. It is stipulated in the contract that the com- 


pany shall light with electricity the streete traversed by the tram- 
way. B. of 1'. Journal. 


Southampton.—The T.C. has agreed to the amalgama- 
tion of the Electricity and Tramways Committees — the new 
committee to consist of 17 members. The period for which the 
borough electrical engineer was appointed tramway manager having 
expired, the question of its continuance has been under considera- 


tion, and confirmation of the appointment has been deferred for 
the present. 


Sydenham.— The chairman of the Sydenham and 
District Tramways Opposition Committee, writing to the Zines 
this week, expresses the opinion that the L.C.C., by constructing 
tramways on the overhead system in the district, is damaging the 
neighbourhood. It is true that tramways through a residential 
district are not very pleasing to the residents, but it is generally 
agreed that a tramway is very beneficial from a business point of 


view, and business must not be sacrificed for sentimental reasons. 
To “preserve the natural beauties of this district” the costly 
conduit system is being advocated. 


Tasmania.—LauncEeston.—A plebiscite of the rate- 
payers was taken a few weeks ago in regard to the proposal for the 
construction of an electric tramway system within the municipality. 
The result of the poll was that a majority of 47 over the necessary 
two-thirds majority was cast in favour of the proposal. · 


TELEGRAPH and TELEPHONE NOTES. 


American Telephone Union.—A new concern—the 
American Union Telephone Co.—has been formed in the United 
States with a capital of 5 millions sterling, to combine a large 
i es of. independent telephone companies. The new company 
will soon have in use s long-distance service extending from 
Philadelphia to Baltimore, Washington, Pittsburg, Cleveland, 
Buffalo and other important cities. : 


Cable Cut.—According to the Tangier corresponden 
of the Daily Telegraph, the trouble in Morocco has resulted in the 
cutting by the tribesmen, of the end of the French cable at a point 
about one hour’s walk east of Tangier. The raiders riddled the 
house with rifle shots. Telegraph officers, escorted by soldiers, have 
proceeded to the spot to effect repairs. 


Canadian Telephones.—The Dominion Parliament 
has taken an important step towards the nationalisation of all the 
telephone services by an Act passed during the last session, whereby 
the Bell Telephone Co. is brought to a great extent under Govern- 
ment control. The rates charged will in future be revised by the 
Board of Railway Commissioners, and all existing companies will 
be compelled to afford facilities for joint operation with other 
companies, and with municipal telephone systems. 


Wireless Telegraph Conference.—During the past 
week the correspondents have, as usual, been busily telegraphing 
various statements as to the proceedings of the Conference, which 
we receive with the utmost reserve. Whatever be the truth, 
it must be borne in mind that, as the Prime Minister stated on 
Monday last, the British delegates have no authority to bind the 
Government, any agreement that may be drawn up being subject to 
ratification or rejection, as the case may be. 

The Daily Mail of Tuesday last, gave the following sammary of 


the position, on what authority is not stated :— 


The issue can be seen by comparing tbe instructions to the 
British delegates and the results obtained on the crucial point :— 


INSTRUCTIONS. | RESULTS. 

General principle of intercommu- Question deferred, but the 
nication to be accepted, provided principle provisionally 
that :— adopted. 

(а) Suitable regulations satis- Regulations secured. 
factory to Admiralty delegates are | 
framed giving security against inter- 
ference and confusion, and 

(b) Power ів reserved to exempt 


Not yet conceded. 
such stations as each Government " 


may think fit to exclude; 


(c) Secret details of working to be 
safeguarded ; 

(d) At inter communication sta- Accepted by the Confer- 
tions, power to establish special ence. 
apparatus not open for intercommu- 
nication to be reserved ; 

(e) All naval stations to be exempt 
from intercommunication. 


Accepted by the Confer- 
ence. 


Accepted by the Confer- 
ence ; also military stations. 


" Otherwise, it appears that the conditions laid down in the 
instructions to our delegates have all been secured except those 
relating to the power of exempting particular stations from the 
obligation to intercommunication, and to the right of control and 
censorship." 

How far this statement is justified remains to be seen. It ів 
expected that the Conference will conclude its labours by the end 
of this week. - 

The Times correspondent, who has studiously refrained from 
transmitting the flying rumours in circulation at Berlin, on Tuesday 
forwarded a long article, in which he claimed to dispel a number 
of misconceptions, ? 

Regarding the proposed International Bureau, of which so much 
has been heard, he says that this is precisely similar to the existing 
Postal and Telegraphic Bureaux at Berne, and will have no con- 
trolling powers whatever. The question of representation of 
Colonies, which bas also been much discussed, has nothing at all to 
do with the Bureau ; it relates only to the formation of future con- 
ferences. Naval and military stations will be entirely outside the 
scope of the Convention. The attitude of thé British delegates, it 
is stated, has throughout been such as would satisfy the most exact- 
ing of critics. 

As similar statements have been published simultaneously by 
other daily papers, and as, indeed, they seem to be for the most part 
obvious truisms, no doubt they may be accepted. But it will be 
seen that we really know next to nothing of the actual doings of the 


Conference, 
(Continued on page 716.) 
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ELECTRICITY SUPPLY IN BIRMINGHAM: THE NEW SUMMER LANE STATION. 


——— M aa - 


(Continued from page 612.) 


THE switchgear for handling the various plant installed in eight 1,200-ampere three-wire trunk feeders to Water 
| the building and its output is, naturally, one of the features Street, are provided for. 
of the station. The D.C. gear is excep- 
tionally massive, and has been specially 
designed for carrying very heavy cur- 
rents. 

As previously mentioned, the switch 
galleries extend across the Summer Lane fe ee 
pying the first gallery and basement, — co WP 
facing the А.С. plant, and the p.c. gear — m " d 
occupying two galleries on the r.c. side mun ates 3 
of the building. 

The p.c. switcbgear is undoubtedly 


end of the building, the А.С. gear occu- 
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а most important feature in this station, > 49 тру 
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and one of the largest in the kingdom. 
Some idea of its scope can be gathered 


= 


from the fact that seven existing 
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and five future generators, nine 
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auxiliary machines, a traction battery, 
16 · 500-ampere traction feeders, 16 
1, 200-ampere three-wire local light- 
ing feeders (arranged to run on any of 
i four boosters or direct on the main 


bus-bars), eight 1,200-ampere three- 
wire trunk feeders to Dale End (with Fic. 10.—Tue D.C. SWITCHBOARD ; TRUNK FEEDER SECTION. 

| provision for extension feeders), and 

Each of the main 
1, 500-KW. generators 
is connected to its panel 
by nine 91у; cables, 
three positives, three 
equalisers or lighting 
negatives, and three 
traction negatives. 
Each of the panels has a 
width of 4 ft. 6 in. on 
account of the number 
of switches required, 
the size of the copper 
connections, and the 
large clearance main- 
tained between oppo- 
site polarities and 
between copper and 
earth, this being held 
up to 4 in. on all 
bus-bar and main 
machine connections, 


wherever possible. This 
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obo unusual clearance has 


. 


e been considered ad- 


— 


visable on account of 


the enormous are which 


Y 
з : would arise in | case 
1 e Fic. 11.—Tue D.C. SWITCEBOARD: LOCAL LIGHTING AND POWER FEEDERS. arise 5 
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of a fault across the bars. It also enables insulated spanners 


to be inserted hetween the copper conductors at the back, 


` eU і: 
|| 
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Fic, 12,— TRR D.C. GENERATOR SWITCHGEAR, WITH THE TRACTION AND TRUNK 


FEEDERS IN THE DISTANCE. 


to reach any of the heavy contact clamping nuts with 
minimum risk when the bars are alive. All of the 
heavy leads from each of the large generators (con- 
sisting of three 1'5 sq. in. cables per pole) are carried 
about the panel in the form of three 5 in. x i in. rolled 
copper bars in parallel, giving a cross-section of over 6 sq. 
in., and a current density of only 700 amperes per sq. in. at 
an overload of 4,000 amperes per machine, These three 
bars are separated by 3 in. air spaces, which also give room 
for tin. contact nuts on all switch and circuit-breaker 
studs and other connections. These studs are all 23 in. 
diameter, with four nuts per stud, each 5 in. across corners, 
thus giving a very low contact density. On a 4,000-ampere 
continuous heat run, the average drop between contact bar 
and switch stud was 1°5 millivolts, equivalent to the drop 
along 8% in. of copper at 700 amperes per sq. in., and the 
temperature rise around all parts of the panel gear (the 
ammeter shunt, of course, excepted) was barely appreciable 
to the hand. "This unusually high conductivity was con- 
sidered advisable to avoid the need of tightening contacts. 

All switches and circuit-breaking devices for these heavy 
currents, as well as for all currents on this board, ranging 
from 2,000 to 10,000 amperes, are of the B,T.-H. laminated 
lever or brush toggle types. 

The main positive lead from each generator passes 
through a carbon break circuit-breaker, without overload 
‘but with reverse current attachment, also through a 
5,000-ampere ammeter shunt with laminations in a vertical 
plane to give maximum cooling effect, and with ends on the 
same horizontal line to minimise temperature errors. The 
- shunts are all adjusted to the same drop at full load, so that 
all ammeters become essentially milli-voltmeters, and can be 
calibrated as such. All indicating instruments throughout 
this switchgear are of the vertical edgewise type with 12-in. 
scales and are mounted at three elevations according to other 
‘requirements of the panels. 

No voltmeters are used across any generators, or in 
general for comparing the voltage of any unit with that of 
the bars or of any other unit. Each main bus-bar has its volt- 
meter or meters, of the 17 in. illuminated dial sector type 
with limited open scales (440 to 550, for example), and 
with running index. Each machine is paralleled on the 
zero method by a vertical illuminated dial voltmeter con- 
nected across the last switch closed in paralleling. To take 
care of the case of a dead machine, the voltmeter scale runs 
up to 600 volts one way, but to obtain greater sensitiveness 
at zero, a spring restored key is provided for cutting out 


nine-tenths of the voltmeter resistance, thus multiplying the 
deflections 10 times. In general the main bus-bar sector 
type voltmeters, mentioned above, 
are suspended overhead where they 
may be readily seen from any rheo- 
stat handle which may affect their 
readings. 

Each main generator is provided with 
multi-pole switches for simultaneously 
transferring both the positive and the 
negative from the traction to either of 
the lighting bars. Two such switches 
are required on account of the use of 
three sets of bus-bars, and these are 
connected in tandem ; that is, the up- 
throw of the first transfer switch con- 
nects to the traction bus-bars, while 
the down-throw connects to the centre 
studs of the other multi-pole switch, 
which, when thrown up connects to the 
upper lighting  bus-bars, and when 
thrown down to the lower lighting bus- 
bars. On this account it is impossible 
to parallel either pole of the traction 
with any of the lighting bars. The 
first of these tendem switches must, of 
course, be triple-pole in order to close 
the positive, equaliser and negative to 
the traction bars; the second is double- 
pole, the series field connection going 
to a dead stud. In order to avoid 
closing the armature circuit on the 
breaker, or closing the armature at the 
same time as the series field to the traction bars, there is 
in series with the tbreaker in the positive lead, a further 
paralleling switch, which is closed after the transfer 


Fic. 13.— BAR CONNECTIONS BEHIND THE D.C. GENERATOR 
SWITCHBOARD, 


switches and the breaker are closed, The paralleling 
voltmeter is bridged around this switch, and its calibration 
is of the very simplest character as it should always read 
zero when the switch is closed; the external zero adjust- 


_ical pedestals in front of the correspond- 


with } in. air spaces between them. 


. bolts. 
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ment enables it to be corrected at any time. Views of the 
front and rear of the generator panels are shown in figs. 
12 and 13. | | 

The feeder panels are of one polarity ; positive, negative 
and neutral feeders being kept apart. The heavy trunk 


main booster panels are similarly 
arranged with opposite poles on separate 
panels. , | | 


For the sake of clearance and ac- 
cessibility, the field control gear has been 
kept clear of the panels, all rheostats 
being operated by hand wheels on vert- 


ing panels. 

The main bus-bars are built up of 
5 in. x ; in. copper, with 3 in. air 
spaces, the largest at the present time 
consisting of six such bars per pole, but 
provision has been made for extending 
several of the barg up to 15 sq. in. All 
bus-bars are mounted on 2-in. slate with 
slate distance pieces and cast-iron 
tightening clamps; the branches to 
machine switches consist of 2 in. copper 


Connections from heavy machine switches 
are clamped to the bars by three 3-іп. 


The two main lighting bus-bars may 
be connected together by two 10,000- 
ampere bus-junction switches of the brush 
toggle type, when not required inde- 
pendently. One set of the main bus-bars 
—viz., that running to the trank main 


section of the board is sectionalised by bus-bar section 


switches, with an alternative route from the two 500-Kw. 
turbo-driven generators to the trunk main bus-bars through 
two 1 sq. in. cables per pole, thus enabling the main length 
of these bus-bars to be shut down at times of light load for 
extensions or alterations of any kind. Two of the lighting 
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Fig. 15.— View or THE E. H. T. SWITCH GALLERY, SHOWING GENERATOR CONTROL BOARD TO THE 
RIGHT AND FEEDER PANELS TO THE LEFT. 


feeder boosters are supplied from one side of the above- 
mentioned bus-section switches and two from the other side, 


- 80 that at times of light load the local lighting may be sup- 
- plied from the turbo-generators through these boosters, and 


the main local lighting bus-bars may be shut down for 
extensions or alterations. This principle bas been largely 


adopted in E.H.T. work, where it can be more easily carried 
out. It should be noted also that the balancers are similarly 
connected, one on each side of the bus-section switches. 
Views of the trunk and local lighting feeder boards are 
shown in figs. 10 and 11, page 711. 


Fic. 14.—E.H.T. GENERATOR AND SECTIONAL OIL SWITCHES IN THE BASEMENT. 


In addition to the above-mentioned gear, there is the 
necessary equipment of Board of Trade test and 
recording apparatus for both traction and lighting work, 
also a Grove ohmmeter and earth-testing equipment, 
together with the requisite switchgear and resistances 
for clearing faults to earth on the lighting network. 

All of the lighting 
feeders, including the 
trunk supply to the 
other stations, are 
protected by automatic 
cut-outs. The certainty 
of operation and the 
time-limit feature of 
the fusible cut-out 
were combined with 
the circuit - opening 
capacity of the usual 
breaker, by a novel 
construction consisting 
of а carbon break 
circuit-breaker ^ held 
shut by a short copper 
link fuse which carries 
the main current. 
When this fuse is 
blown,the arc is shunt- 
ed by the carbon con- 
tacts, which open with 
the usual speed of a 
breaker and clear the 
circuit with a mini- 
mum of fusion of the 
link. 

The A.c. transmis- 
sion work in Birming- 
ham is unusually 
free from compli- 
cations. To each 
sub-station three 
25 sq. in. three-core E.H.T. feeders will be run; one for 
lighting, one for traction service, and the third as a spare 
for either lighting or traction; these are supplied from three 
group bus-bars, one for each service. The generators are 
connected to one main bus, sectionalised by an oil switch: 
the lighting feeder bus will be supplied from the lighting 
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end of the generator bus through a non-automatic oii switch, 
which can be used to clear the whole of the lighting feeder 
system when required. The traction feeders will be similarly 
supplied from the traction end of the generator bus-bar. The 
spare feeders will be equipped with double isolating switches 
connecting to duplicate bars, one set of which will be supplied 
from the lighting end of the generator bar, while the other 
will be supplied from the traction end ; this will enable the 
spares to be independently used on lighting and traction if 
these two services are kept separate. The two rotary con- 
verters are so connected that by properly manipulating the 
bus section switch and its isolating switches, they can be 
supplied from either the lighting or traction section of the 
generator bus-bars ; corresponding, if desired, with their con- 
nections on the р.с. side, which may be to either traction or 
lighting bars. 

The generator 
switches аге  in- 
stalled in the base- 
ment below the 
engine room floor; 
on which stand the 
traction motor- 
generators, the 
rotary converters 
and their  trans- 
formers; the gene- 
rator bars and main 
feeder group oil 
switches are also in 
the basement. These 
switches are elec- 
trically - controlled 
from the switch 
gallery above, and 
are mounted іп 
stone cells. The 
arrangement of 
switch chambers, 
bus-bar chambers, 
isolating links, and 
current trans- 
formers is clearly 
shown in our illus- 
trations, figs. 14, 
17 and 18. 

The current is 


taken from the 
group feeder 
switches through 


brick uptakes to the 
switchboard gallery, 
on which are 
mounted the feeder 
bus-bars and оп 
switches in similar 
artificial stone com- 
partments. These 
switches are of the 
hand operated 
triple - pole type 
operated from 
panels in front. The 
feeder switches are the largest and longest in stroke of any 
hand-operated switches manufactured in this country, and 
in the remote contingency of a fault occurring to this gear, 
the above-mentioned motor-operated feeder group switches 
will clear any section from the rest of the load, and enable the 
spare feeders to be promptly put in service. 

All copper connections in this work are of bare strip or 
rod with porcelain insulation, with the exception of the 
vertical connections through the up-takes, which are rubber 
insulated ^ fire-proofed cable mounted on porcelain 
insulators. 

The feeder panels are of the usual type mounted directly 
in front of their corresponding cells ; the ammeters are of 
the vertical edgewise type corresponding to those on the р.с. 
board. In the protection of the feeders complications of 
relays are avoided, the series transformer secondaries being 
carried directly to the tripping coils of the switch handles. 


Photo. by] 


Fic. 16.—Тне CAMDEN STREEYr SuB-sTATION, SHOWING ROTARY CONVERTERS, 
TRANSFORMERS AND E.H.T. SWITCH GALLERY. 


A suitable time limit is obtained by shunting each tripping 
coil by a specially designed fuse which carries momentary 
rushes without opening, but on prolonged excess load, fuses 
and throws the current on to the coil. 

Generator control gear, of the bench board type, is 
installed opposite the feeder switchgear, so that the 
operator faces his machines. The instruments are mounted 
above the bench panels in the usual way: our fig. 15 
shows the А.С. switch gallery. 

All small wiring throughout both the л.с. and D.C. sides 
of the station has been carried in iron enamelled pipe where 
it leaves the panels, and has been fire proofed on all the 
panel work. The А.с. and D.C. gear for each тойгу con- 
verter has been combined on a single panel, so that the 
operator has both ends of the machine within control at one 
point and can, for example, synchronise each machine or 
control its share 
of the pP. c. load 
conveniently from 
one position. 

The above gear 
was designed and 
built by the British 
Thomson - Houston 
Co., Ltd., with the 
exception of the 
indicating instru- 
ments which were 
made by Elliott 
Bros. 

The sub-stations 
at present arranged 
for, were shown on 
the map (page 
572), and are situe 
ated at Parker 
Street, Edgbaston ; 


Camden Street, 
Dudley Road; 
Scholefield Street, 


Saltley : Upper 
Trinity Street, 
Bordesley: and 
Court Road, Balsall 
Heath. The Cam- 
den Street sub-sta- 
tion is the only 
one so far completed 
and put to work. 

It may be taken 
as typical of the 
others, the equip- 
ment in each being 
identical in design, 
though necessarily 
somewhat varied in 
arrangement and 
capacity as the sites 
and the  require- 
ments in each dis- 
trict have necessi- 
tated. 

This sub-station 
consists of a machine room, shown in fig. 16, in which are in- 
stalled static transformers, rotary converters, boosters, and 
balancers. Galleries running down each side of the machine 
room accommodate the switchboards, the extra high tension 
switchboard being on one side of the room and the low tension 
switchboards on the other. 

Beneath the floor a cable tunnel runs down each side of 
the machine room, to accommodate the various incoming 
and outgoing feeder cables: a tunnel is also arranged 
underneath the static transformers, for their ventilation. 

On the first floor, above the switch galleries, space is pro- 
vided for accommodating a storage battery, which will be 
used in connection with the lighting and private power 
supply across each side of the three-wire network, for steady- 
ing the voltage of supply, and for supplying energy during 
the light loads between midnight and 6 a.m. 

The whole of the equipment, with the exception of the 
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Fic. 17.—E.H.T. Bus Section SwrirCk. 


storage batteries and the combined balancers and boosters, 
has been supplied by the British Westinghouse Electric and 
Manufacturing Co., Ltd. 


(To be concluded.) 


TELEGRAPH and TELEPHONE NOTES. 


(Concluded from page 710.) 


Brazil.—It is reported that Messrs. Siemens Bros. & Co. 
have laid plans before the Brazilian Minister of Industry and 
Communications for the laying of a cable to unite Brazil and North 
America. | 


Hall Telephones.— The Postmaster-General bas in- 
formed the T. C. that he is unable to hold out any prospect of the 
renewal of the licence for the municipal telephone service after 
1911, this, as he has frequently stated, involving a similar 
extension of the National Telephone Co.’s licence for the same 
area. 


New Zealand.—As a result of the success of sixpenny 
telegrams, the Government has decided to reduce the rates toa 
uniform charge of 4d. per word with a minimum charge of 6d. 
The normal increase of inland telegrams in 1905 was nearly 94 per 
cent., and to make good the present concession an increase of 124 
per cent. will be necessary. A special vote of £25,000 is to be 
asked for, to provide telephones to the more remote parts of the 
country for the use of outpost settlers. 


Servia.—The Austro-Hungarian Consul at Belgrade, in 
a recent report, states that the number of inland telegrams 
dispatched in 1905 in Servia amounted to 1,141,734, and the 
number of foreign telegrams dealt with to 240,460, making a total 
of 1,382,194. The length of telegraph line at the end of 1905 was 
3,281:6 kilometres, and the length of wire 7,724°9 kilometres; the 
number of offices was 173. The receipts from the telegraph in 
1905 were 482,772 fr. 

The length of telephone line in the municipal services amounted 
to 506 kilometres overground and 11 kilometres cable, with a 
length of wire of 4,930 kilometres; in the interurban service the 
length of line amounted to 1,9842 kilometres, with a length of 
wire of 2,0549 kilometres. : The number of calls amounted to 
2,209,667 in the’ municipal services and 139,874 in the inter- urban 
services ; the receipts amounted to 208,012 fr. 
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LAGS 
Fra. 18.—E.H.T. GENERATOR SWITCH. 


South Africa.—Arrangements are now being made for 
the purpose of installing a telephone in the first-class smoking room 
of the mail steamer, immediately the vessel is docked at Cape 
Town on its arrival from England every Tuesday morning. The 


instrument will be connected to the central exchange, and will be in . 


charge of the shipping postmaster, who attends for the purpose of 
transacting postal and telegraph business. 

The Union-Castle Co. has agreed to a telephone being provided 
in this manner for the use of passengers, baggage agents and the 
public generally. 

Some years ago (before the war) it was intended to connect King 
Williams Town and East London by telephone, and it was hoped 
eventually to bring Grahamstown, Port Elizabeth, Cape Town and 
Kimberley into telephonic communication. The scheme was post- 
poned owing to the expense and the war, and subsequent depression 
prevented its accomplishment. The Orange River Colony postal 
authorities have lately extended their telephone system, so tbat 
Bloemfontein is now in communication with Thaba 'Nchu, 40 miles, 
Dewetsdorp, 75 miles, and Wepener, 110 miles. At present none 
of these places have yet reached the stage of telephone installations 
of their own, but if 4 person wishes to converse with a friend, say 
in Wepener, he sends a wire: ''Please speak on telephone." The 
recipient goes to the post office, pays 6d., aud is put in conversa- 
tional touch with the man at the other end. The post office authori- 
ties are at present using the ordinary telegraph lines for telephonic 


messages. 
Telegraphic Interruptions and Repairs :— 


Trinidad-Demerara (No. 1.) .. ee ee 


Cayenne-Pinheiro ee ее ee oe ee Aug. 18, 1903 .. ee 
B5. Lucis-Martinique ee ee ee өө ee May 7. 1903 .. oe 
Dominica- ue eo ee ee oe ee May 7, 1909 ee eg 
Guadeloupe-Martinique. . oe өө P .. Aug. 29, 1906 .. 
Mole 8t. Nicholas-Port au Prince .. ° .. Aug. 16, 1906 .. 


Curacao-Coro 


Curacao-La Guayra | Closed.. .. Jan. 19, 1908 .. ee 
Curacao-Ma 


Reissa-Issa and Reissa-Yemani (Yemen).. Oct. 22, 1902 

Tarifa-Tangier .. ws ee ee oe „„ Jan. 18, 104. өө 
Port Arthur-Chifu (Closed) .. өө a 5% ‚9, 1904 .. ee 
Garachico Santa Crus .. i ae a .. July 12, 1906 .. - 
Las Palmas-Arecife e ee Aug. 18, 1906 oe oe 


ee Aug. 98, 1903 .. ee 


Wireless Telegraphy.—The Daily Express states that 
President Roosevelt, who is about to make a trip to Panama and 
Puerto Rico, will conduct the Government by wireless tele- 
graphy during his absence from Washington. He will be accom- 
panied by a staff of telegraphists, and by the aid of the wireless 
stations on shore and the apparatus fitted on the warsbips, he 
дери, to be able to main constant communication with the 
сар а 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—November 9th. Electric lighting, wiring, &c., 


of Purdysburn Villlas (five) for the Committee of the Belfast | 


District Lunatic Asylum. Specification from Messrs. S. M. Масгогу, 
Ltd. Limavady. (Deposit £1.) 


Cape Town.—November 28th. Tenders will be received 
by the Chairman of the Tender Board, Cape Town, for the supply 
of dry cells, oblong, 3 in. by 14 in. by 6 in. high, regencrative or 
non-regenerative type, for the period February ‘Let to October 31st, 
1907.— Board of Trade Journal. 


Dublin.—November 19th. Stores for the Dublin United 
Tramways Co., Ltd. See “ Official Notices " to-day. 


Hackney.—November 22nd. One 1,500-Kw. steam 
dynamo with accessories. See Official Notices" October 26th. 


Hungary.—November 15th. The municipal authorities 
of Veszprem are inviting tenders for the establishment of a central 
electric lighting station in the town. 


London. November 5th. Sundry fittings and stores 
for the L.C.C. See “ Official Notices” October 19th. 


Naples.—November 6th. The Director-General of the 
Royal Arsenals invites tenders for electric lamps required on board 
the ships of the Italian Navy. The aggregate estimate is £1,600, 
and a deposit of £160 is required. 


Portsmouth.—November 5th. Electric pumping, &c., 
plant in connection with the works for the prevention of storm 
water flooding at Southsea. See “ Official Notices " October 12th. 


Rome.— December 31st. The Municipal Council is 


inviting tenders for new street railways at Rome. Apply to the 
“ Sindaco di Roma.“ 


Spain.—November 20th. The municipal authorities of 
Aviles are inviting tendera until the 20th inst. for the concession 


for the electric lighting of the town during a period of 20 years. ` 


Particulars may be obtained from, and tenders are to be sent to, 
El Secretario del Ayuntamiento de Aviles, Spain. 


Swinton and Pendlebury.—November 3rd.  Sub- 
station buildings, low tension switchboard, mains, and meters for 
the U.D.C. See Official Notices“ October 19th. 


Woodstock (Cape of Good Hope) .— Tenders for the 
public lighting of the town. бее “ Official Notices " to-day. 


CLOSED. 


Dublin International Exhibition. — The Dublin 
Branch of the General Electric Co., Ltd., has obtained orders for 
the following material from the Committee of the International 
Exhibition to be held at Dublin from May to October, 1907 :— 


One main switchboard for controlling the whole of the electric lighting and 
power of the exhibition and dealing’ with a capacity of 1,500 KW., 460 and 230 
volts, for parnlleling and separate running five generators. 

220 continuous current open type long series equivalent resistance Angold 
arc lamps. 

15,000 Robertson electric lamps, 220 and 110 volts. 


Halifax.—Mr. Chas. Pullan, of Bradford, has secured a 
contract from the Halifax Union for the supply of 250 ampere-hour 
meters, delivered at the Poor Law Hospital. 


London.—L.C.C.—The Highways Committee of the 
L.C.C. proposes to accept the offers of Messrs. Stanley Bros., Mr. 
Н. R. Mansfield, and Messrs. Hosea, Tugby & Co., Ltd., to supply 
50,000 stoneware cable ducts each, for use in connection with the 
reconstruction of tramways, at the prices of £13, £14 and £14 
a thousand respectively. 


Manchester.—The Electricity Committee has placed 
with Messrs. Bruce Peebles & Co., Ltd., an order for three 1,500-kw. 
Peebles-La Cour motor-converters, to convert 6,500-volt three- 
phase alternating current to 415-455-volt direct current. 


Middlesex.—The County Council has accepted the tender 
of the Electric Construction Co., Ltd. , for the st „bw of a Howden 


engine and an Electric Construction Coa 7i-kw, dyi f 
Naptzvury Asylum for 2525. D ynamo for 


Pretoria.—The Municipality has ordered 500 AD Nernst 
lamps with Royal street fittings and 500 ordinary AD Nernst lamps 
for Pretoria street lighting. 


Stafford.—The T.C. has accepted the tender of the 
Electricity Department of the Corporation, amounting to £119 10s., 
for putting in the necessary wiring and fittings for electrically 
lighting the assembly room of the Borough Hall, also the vestibule, 
staircase, mayor's parlour, two ante-rooms, corridor and lavatories. 


Stanningley.—Messr3a. Wilson Hartnell & Co., Ltd., 
of Leeds, have secured the contract for electric motora, aggregating 
650 н.р., for the bridge and girder works of Butler's Trustees, Ltd., 
Stanningley. 


Walthamstow.—The U.D.C. received the following 
tenders for conduits and cables for the wiring of Winns Avenue 


schools :— 
: CONDUITS, с. 


Armorduct Co. > sis , £70 5 0 
Conduit and Insulating Со. 2: - “a 71 1 7 
Edison & Swan, Ltd. : > s ax 85 1 4 
General Electric Co. M ce ius 5179 7 
Simplex Steel Conduits, Ltd. . (accepted) 45 18 7 
CABLES. | 
General Electrie ((o. s. es % £150 11 6 
Siemens Bros. & Co., 1, td. “+ oe 5 0 136 17 1 
W. T. Glover & Co., Ltd. vs we m 116 8 10 
, Johnson Å Phillips oe е из 0 1t 


Henley’s Telegraph Works Co. (accepted) 142 3 9 


The same Council received the following tenders for re-winding 
armatures t— 


White, Jacoby & Co. 
Westminster Engine ering co. 


du .. £9210 0 
. (accepted) 79 0 O 


The Council further Mare the tender of Messrs. Harris’ 
Hardman & Co., Ltd., for the supply and delivery to the electricity 
station for 12 months of Tirydail washed nuts, at £1 8s. per ton. 


FORTHCOMING EVENTS. 


Te-day’s Events ‘Friday, November 2nd).—At 8 рап. Junior Institution o 
E mine Ts. Presidential address by Mr. Wm. B. Bryan on“ Water 
Supply.’ 
Northampton Institute Engineering Society. 
trical v. Mechanical Power in Factories.” 


Mr. A. Sterling on " Elec- 


Saturday, November 8rd.— Association of Engineers-in-Charge. Dance. 
Monday, November 5th.--At 7.30 p.m. Society of Engineers. — * Recent 
Storage Battery Improvements," by Mr, B. Cowper-Coles. 

Tuesday, POE 6th.—At 8 p.m. Inst. C. E. Presidential Address by Sir 
. W. B. Kennedy, and presentation of medals and prizes. 
Thursday, кей ember 8th.—At S p.m. I. E.. E. Meeting at the Inst.C. E. Presi“ 
dential Address by Dr. R. T. Glazebrook., F.R.S. Premiums wil 
be awarded for papers read or published during 1905-6 session. 
Friday, November 9th.—At 8 pam. Physical Society. Royal College of Science. 
Mr. G. F. C. Searle: Exhibit and Description of Experiments 
suitable for students in a Physics Labora'ory. 
At 8 p.m. Electro-Harmonic Society.“ Ladies’ Night“ Concert. 
Saturday, November 10th.--At 7.30 p.m. Birmingham and District Electric 
Club. Nomination of candidates for membership. Paper: Are 
Lighting," by Mr. J. W. Ewart. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issned :— 
Monday, November 5th.—" A” Company, recruits’ infantry drill, 6 p.m. ; 
technical drill, 7 p.m. 


Tuesday, November 6th.—-Medical inspection for recruits, 7 p.m. 
Company, recruits’ infantry drill, 6 p.n. ; technical drill, 7 p.m. 


Thursday, November Ist. -C“ Company, technical drill, 6 p.m. 
Friday, November 2nd.—*'* D" Company, technical drill, 6 p.m. - 
Witritp C. DUMBLE, Captain R. E., Adjutant, 
For O. C. E. E. R. E. (V.). 
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Electric Lines in Steam Railway Tunnels.—The 
Génie Civil has recently published particulars of experiments carried 
out to determine the effect. of steam and smoke upon the insulation 
of electric conductors in railway tunnels. When the insulators are 
fixed at the side of the track, no deterioration is observed, but in 
the case of part of a 550-volt p.c. line carried directly over the 
centre of the track, Engineer Ph. Desbordes states that after five 
years the conductor was badly injured by electrolysis, and there 
was а serious leakage to earth. This was remedied by adopting 
double insulation. 


A Canadian Canal Scheme.—It is proposed in regard 
to the Montreal, Ottawa and Georgian Bay Canal, for which plans 


are shortly to be submitted to the Canadian Government, that the 33 


locks shall be operated electrically, and the entire length, 425 miles, 
be electrically liehted at night. The scheme was outlined by Mr, 
R. W. Perks, M.P., and otliers at a meeting of the New v Dominion 
Syndiente, T, held rorently in Dondön. 
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West Ham Tramways.—On Thursday, October 25th, 
the ¿lite of the West Ham burgesses, and some others who are not 
80 fortunate as to live in that salubrious neighbourhood, attended 
the official opening of the new tramway offices and depót, which 

. bave been erected at Greengate Street, Plaistow. Shortly before 
three o'clock it. was announced to all who stood near the new 
buildings: All members of the Tramway Committee stand on the 
pavement!” which was а delicate hint to those of us who were 
not occupants of such honourable office to get out into the road. 
This we promptly did in order that Alderman H. W. Littler, the 
Deputy Mayor, might formally request the Mayor to open the 
building, and that Mr. J. G. Morley, A.M Inst. C E., the borough 
engineer, might present his worship with a key for the purpose. 
Then through the new-made doorway and up the winding stair 
the crowd tbronged, as those who have waited long at the pit 
entrance, as a bystander remarked, or as those who struggle to get 
under the spell-binding influence of a popular parzon. While the 
the Bolero Ladies' Orchestra rendered pleasing musical selections 
the audience packed the Recreation Room from end to end, and 
then we were favoured with nearly an hour of speeches. The duty 
of formally declaring the buildings open gave the Mayor an 
opportunity of telling the public some things they did not know 
already about the tramways undertaking. Не told them that those 
who thought that tramway management consisted simply in sending 
ouf a certain number of cars would be interested to learn, as an 
example of the large nature of their proceedings, that in their stock 
they had to hold some eight to ten millions of tickets. With the new 
buildings they now had accommodation for 113 cars, while space 
had been reserved for a bay to hold 40 more. The Mayor's inevitable 
Story dealt with the street sweeping and watering car which does 
service in the district. ''And what may that thing be?" asked 
one pedestrian of another. Oh! don't you know? That is the 
boiler out of which they feed the electricity into the overhead 
wire for working the tramways.” Of course, everybody laughed, 
but we could not help remembering even councillors who have 
provided equally acceptable entertainment for our own and other 
electrical readers by their way of dealing with matters that 
they did not understand. The Mayor warmly congratulated 
Mr. H. E. Blain, the tramway manager, upon his knowledge of 
his duties and the excellent manner in which he executed thei. 
Whatever else has had to be said of West Ham, it is clear that it has 
& very high regard for its tramway manager. There were presenta- 
tions to the Mayoress and Alderman Littler to commemorate the 
occasion, and these aud the votes of thanks gave opportunities for 
much oratory. The Tramways Committee Chairman made the 
solemn declaration that the tramways as a municipal trading 
Jepartment would bear the strictest and most searching inquiry 
possible— was he thinking of another inquiry that had taken place 
concerning another department, and feeling Pharisaically “not 
lke . . . . even this publican"?  "'Tbe department was 
being conducted on thoroughly business lines. . . . . They 
had balfpenny fares in all directions.” What a paradox! They 
had even charged the Green Street widening, which had cost some 
thousands, against revenue. Everything they could legitimately 
charge against revenue they so charged. They were creating a fine 
legacy for posterity, for they were paying their full quota to sinking 
fund as laid down by the Government regulations. The tram- 
ways department, it was true, had borne more than they ought in 
regard to road repaire. Then again, they had widened streets to 
make way for the tramways, and in doing so they had enabled 
motor-'buses, who paid nothing for road repairs, and who paid no 
taxes unless they had a depot in the district, to run past the 
cars and steal their passengers— which is nearly as unfair as for 
municipal rate-aided tramways to steal the passengers of rate- 
paying suburban railways, Alderman Ivey let fall the remark that 
every ratepayer was a shareholder in the concern, and therefore 
it was their duty as councillors to see that the undertaking was 
eonducted on thoroughly sound lines, so as to make a profit and ensure 
them against loss. This is all right, but we remember that West 
Ham during its first year of working placed £7,000 to the relief of 
the rates, and in the second year £8,000. We hope when the 
“ strictest and most searching inquiry takes place that this will 
not be found to be & mistake: the undertaking is very young 
indeed, and has many things to learn yet regarding depreciation. 
The speeches ended, nearly all the company joined heartily in 
the singing of the National Anthem—we say nearly all, because 
there are some at West Ham who won't do that sort of thing— 
and those who cared to do so went to inspect the various depart- 
ments, including the repair shops where a number of electrically- 
driven tools were in operation, and to see that electricity“ boiler” 
which bas already been commented upon. In the evening of the 
same day there was a dinner at the Town Hall to continue the 
celebrations, the cost being entirely borne by the mayor, Alderman 
Bothwell, who seems to have rendered exceptionally faithful 
service during his year of office. 


Felixstowe Councillors Surcharged.—The L.G.B. 
auditor has surcharged the members of the U.D.C. who had signed 
a cheque for £3,000 in excess of the amount sanctioned in con- 
nection with the Council's electric lighting prov. order. The 
Board of Trade refused to sanction payment of the sum in question 
to the Suffolk Electricity Supply Co., excepting under conditions 
which had not been complied with. On behalf of the Council it 
was stätsd that the clectrisits don Ei issned a writ, and the 
Cotte! fatssd the monty to satisfy the claim. 


The Age Limit.—Our sympathy is enlisted on behalf of 
a young engineer who, not being well off in this world’s goods, is 
anxious to obtain a position before the age limit comes down and 
embraces his age too completely. He writes :— 

“Iam seven years and 214 days old, having been born previous 

to the commencement of the Boer war, during the progress of a 
severe thunderstorm which turned my thoughts in the direction of 
electrical matters from an early age. І can, therefore, claim a life- 
long experience in electricity. І can read and write, and during 
last winter was badly burned in the nursery fire, thus acquiring 
great experience at considerable personal sacrifice in coal combus- 
tion. І am accustomed to the command of men, having shouted at 
the milkman ever since I can remember anything, and I have 
always taken great interest in the lid of the kettle, a trait in my 
character, which nurse says, puts me onthe same plane as James 
Watt. I may, therefore, claim to have invented the steam engine. 
Watt ho! Iplay every day with a tin duck and magnet in the 
bath, and tliis you will understand differs nothing in principle from 
the action of a dynamo. As my father is now 31 years of age, and a 
member of the institute, he is, of course, out of work, and will 
bring me down to the office every day and fill up his time as odd 
man about the yard. I should also like to give my uncle a job in 
the boiler house, though now a broken down old man of 35 and 
unable to lift more than 16 stone with ease, he will be able to earn 
his 13s. per week. Iam sorry that I cannot say I am under seven 
years of age, but I cannot tell a lie оп so important a matter, and I 
can truthfully say I was born young. I have been a lite-long 
abstainer, and have a very high opinion of municipal committee 
men. ; 
“I enclose my birth certificate, and have four vaccination marks 
on my left arm. As J am a little over the age limit I am willing 
to come for £500, and you need not pay father much seeing he isso 
old. I enjoy good health, and my eldest brother lived to be nearly 
15, when the doctor said he only died of senile decay, and might 
have lived to be nearly 16 if he had been sent to Sunderland for a 
day. But I am happy he did not linger on to the withered condi- 
tion of my father, ‘She,’ and my poor ancient uncle.—I am, your 
obedient servant, BENJAMIN KIDD. 

“Youngstown, March 211. 

* P.S.—I enclose my birth certificate which I have had since I was 
a day old. Don't give little Tommy the job, he was born six 
weeks before me. Nurse Lawson says so. —D. K.“ 


Parliamentary.— In the House of Lords on October 24th, 
the Metropolitan Electric Supply Bill passed its second reading after 
a motion had been passed dispensing with an order made on March 
26th, that no private Bill brought from the House of Commons 
should be read a second time after June 19th. 

At the sitting of the Metropolitan Water Board held on Friday 
it was resolved to seek Parliamentary powers next session, amongst 
other matters, to call upon other bodies to alter the position of any 
pipes, wires, drains, &c., similar to the powers conferred under the 
General Electric Lighting Acts, 1882 and 1888, giving power to the 
electric lighting authorities for the alteration of any pipes of the 
Water Board. 


Gas Fatalities —A man and a boy were poisoned in 
their sleep, at Liverpool, through a defective gas fitting. 


The Strike at Loughborough.—So far as the actual 
works operations of the Brush Electrical Engineering Co. are con- 
cerned, the labour troubles that arose in connetion with their 
coach-building department are at an end. This is во by reason of 
the fact that the management has experienced no difficulty in 
obtaining from various large centres all the skilled labour that it 
required. The continued depressed state of the building trades 
and changing conditions in the motor-car body construction 
industries, have placed out of employment large numbers of opera- 
tives of the class engaged in the Loughborough car-building and 
rolling stock departments, facts which seemingly were either not 
known to, or were ignored by, the 200 men when they voluntarily 
left their work. In the earlier stages of the controversy the men's 
agitators took reprehensible steps to interfere with the placing of 
municipal contracts with the company, pending the settlement of 
the dispute in their favour. Now, however, they find that the 
company is less dependent upon them than they supposed, and 
they are making appeals in the locality with a view to gaining 
public sympathy on their side against the company. Their earlier 
attitude has given way to a demand for the matter to be sub- 
mitted to arbitration, and because the company, having 
practically got over its difficulties, has по wish for 
such “arbitration” as the men desire, they are making 
local capital for their cause by discrediting the Brush Co. 
because it refuses to submit the dispute to arbitration— 
a dispute which, as we say, has practically ended by the men's places 
being filled from outside. It will be remembered that the men 
demanded that the scale of wages at Loughborough should be 
raised tothe same asis in vogue in Lancashire, but they chose to 
ignore altogether the difference in the conditions. The Brush Co. 
last week made a communication to the local press in which they 
re-stated the main features of the trouble. In this letter they 
stated that a stage had now been reached at which the 
disaffected parties appeared to think it more effectual to cease the 
reiteration of manifestly unsound claims and contentions, and 
to resort instead to plausible generalities. They, therefore, took 
the opportunity of stating that those who now profcssed approval 
of the principles of conciliation were unwilling to accept them so 
long 85 — had any hope that other methods would prevail, and 
the expression was now being used after the failure of forms of 
coetetón and intimidation which, bad they bean succrssfül, would 
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ha ve a most depressing influence on tbe town and trade of Lough- 
borough. The directors state that they made several concessions 
which were accepted and are now in operation, and their attitude 
was conciliatory throughout up to the stage at which the men left 
their work. The letter continues :—'' It was demanded of us, and 
it is still urged, that the scale of wages in Loughborough should 
be the same as in Lancashire. In selecting a small town like 
Loughborough as an industrial site we obtain certain advantages; 
but at the same time relinquish others. It is to our disadvantage, 
for instance, that we forego such facilities for export or for receiving 
materials as are afforded in numerous large cities, and that we 
are more remote from the market centresof home trade in our 
manufactures. On the other hand, it is to our advantage as a set- 
off against the benefits obtained by competitors who have easy 
access to the seaboard, who are immediately surrounded by 
numerous buyers of their products, that superior labour conditions 
obtain in districts such as ours where workmen bave none of the 
distressing conditions of overcrowding tocontend against, nor need 
they waste many hours each week in journeying to and from the 
factory. These improved conditions are readily appreciated and 
accepted by workmen not merely in these small towns, but in 
others of more importance, such as Derby and Gloucester, for 
example, where labour advantages have helped local factories to 
compete with those situated in the great centres. It was for such 
reasons that we could not abandon every point. 


Educational Note.—CapE Town.—At a recent meeting 
of the Harbour Board, a letter was received from the South African 
College asking if the electrical students might be allowed to spend 
their long vacation in getting practical acquaintance with their 
subject at the docks, and suggesting that each student should pay a 
fee of £20, and that not more than three students should be reccived 
at once. The matter was referred to the general manager, the 
Board taking a favourable view of the application. 


The Clyde Strike.—According to the Financial Ners, 
the Clyde ehipbuilding strike has now developed into a waiting 
game. The masters make it clear that they would have been under 
the necessity to intimate a reduction in wages at the end of the year, 
but they now offer, if the men return, to guarantee not to alter the 
. wages till the middle of March next, when the conference would 
again meet. Some of the delegates favour accepting this offer, but 
others decline. 


Electro-Harmonic Societ y.— The first Ladies’ Night ” 
Concert this season will be held at the Holborn Restaurant on 
Friday the 9th inst. The chair will be taken by Dr. R. T. 
Glazebrook, F. R. S., at 8 p.m. The programme includes vocal 
music by Miss Mary Lund, Mr. Richard Triggs and Mr. Harry 
Dearth, instrumental music by Mr. T. E. Gatehouse and the 
orcbestra, and miscellaneous items by Miss N. Ganthony, Mr. Chas. 
Pond and Mr. Frederic Chester. 


Institution and Lecture Notes,—SovTH AFRICAN 
ASSOCIATION OF ENGINEERS.—On September 1st, at a general 
meeting of the Association at Johannesburg, Prof. J. H. Dobson 
read a paper on “ The Measurement of Tbree-phase Electrical Power 
and Energy,” which was illustrated with numerous diagrama, and 
with experiments with the oscillograph. 

In the Great Hall of Armstrong College, Newcastle, on Saturday 
night, a free popular lecture was delivered by Prof. W. М. T'bornton, 
D. Sc., D. Eng., on Certain Electrical Experiments." The Principal 
of the College, Sir Isambard Owen, M. D., presided. 

I. E. E. (Newcastle).—The opening meeting of the session takes 
place on November 19th, when the inaugural address will be 
delivered by Mr. H. L. Riseley, chairman of the Local Section. 


The Metric System.—The British Electric Plant Co., 
Ltd., write us as follows :— 

“ I notice in your current issue that you refer to Messrs. Kynoch 
as having gone over to the metric system. Ithink there must be a 
great many using the metric system of which you do not appear to 
know. My company have becn using the metric system for the 
last five years. In fact, all our jigs, gauges, templates and drawings 
have all been made tothe metric system. We may say that we 
were one of the first works in the country to be completely laid out 
on this system.” 

We quite agree that probably many more firms are using the 
metric system than is gencrally supposed, and we are glad to learn 
that our correspondents have so long employed it, no doubt with 
satisfactory results. | 


Wireless Telegraphy.—The correspondence which we 
summarised in our last issue has been continued in the Timis and 
the Morning Post, letters of remarkable length appearing. Mr. 
Nevil Maskelyne (who, in this connection, is the De Forest Wire- 
less Telegraph Syndicate, Ltd.) in & letter dated October 25th, 
informed the Morning Post that it bad in all probability “ been 
misinformed by someone having private interests to serve "—which 
is, to say the least, a naive statement. For the rest, the letter 
follows the lines of Mr. Maskelyne's previous communication to 
the %% is, declaring that questions of Imperial policy are outside 
the scope of the Conference. In the following issue, Citizen“ 
replied to the letter, arguing that matters of Imperial importance 
were inextricably bound up with the convention. 

In the Times of October 29th, Prof. J. A. Fleming referred to 
the letters of Prof. 8. P. Thompson, Sir W. H. Preece, Lord 
Kelvin and others, and maintained tbat prior to 1896 there bad 
been no public exhibition of the transmission of intelligence from 
place to place by means of electric waves. Electric wave tele- 


graphy, he said, “ was rendered possible by the discovery (due to 
Marconi) that one end of the k-producing and receiving 
apparatus must be connected effectively with the earth and the 
other ends fo elevated insulated conductors which radiste and 
absorb the electric waves. This constituted an absolutely new 
departure.“ Unless we give away the advantage now possessed, 
this country may still retain for Imperial purposes the position of 
superiority it holds in it at the present moment." Mr. A. A. 
Campbell Swinton in the same issue stated that when Mr. Marconi 
described his system to him early in 1896, he (Mr. Swinton) formed 
the opinion that he had in no material way advanced upon the 
system published by Sir Oliver Lodge, whose experiments in trans- 
mitting signals by means of Hertz waves he had himself previously 
repeated for his own satisfaction. Since then Mr. Marconi had 
* done great things in improving wireless telegraphy,” but it was 
a question of improvement and nothing more. The invention bad 
already been made by Sir Oliver Lodge." In the Times of Wednes- 
day last Sir Oliver Lodge himself came forward, urging the analogy 
of the Universal Postal Union as showing the necessity and benefit 
of international agreement, and denying that Great Britain enjoys 
a peculiar advantage and pre-eminence. Sir Oliver spoke of “the 

mirable way in which Mr. Marconi worked up the invention,” 
and of the energy and enterprise of the company, but considered 
that to create a monopoly would be unjust and foolish. 

Many of the correspondents become entangled in the perplexities 
of the question of priority; in regard to this we need hardly вау 
that we are entirely in agreement with the views so clearly and 
concisely expressed by Mr. Campbell Swinton, who, having origin- 
ally introduced Mr. Marconi to Sir W. H. Preecé, and being himself 
deeply interested (from a scientific standpoint) in wireless tele- 
graphy, has been intimately acquainted with the subject from the 
firet. But this question is not at all the crux of the matter. 
Thanks to our world-wide Empire, we are in a unique position with 
regard to wireless telegraphy, and it is most important that nothing 
be done in any way to weaken our immense advantage in this 
respect, or to sacrifice our birth-right for sentimental considerations 
of the anti-patriotic type. 


Cost of Suction Gas Power.—The following letter 
has come to hand too late for insertion in our ‘‘ Correspondence ” 
columns :— 

“The reason for our initiating this correspondence was our strong 
feeling tbat your attitude towards the suction gas plant was unfair 
and prejudiced, and if we needed anything further to support our 
opinion we should refer you to your remarks in reply to our last 
letter. 

“(Twenty 5.H.P.-hours for a penny as a statement is on all fours 
with corresponding figures for other systems of power. You would 
have as much reason in say ing, c.), Electricity at 4d. per unit’ is 
а ‘misleading catchpbrase . . . . suppression of the truth, suggestion 
of the false.' 

“ Both statements are understandable and understood by power 
users though they may not be clear to you. Your remarks savour 
of tilting at a windmill, and we must, therefore, now be content to 
leave this matter in the hands of your readers. 

“THE CAMPBELL Gas ЕкотнЕ Co., LTD.. 


: “ Huan CAMPBELL.” 
With the last line we gladly agree. 


Canals and Waterways.—The Royal Commission sat 
this week at Westminster and heard evidence relating to the canals 
of Flintshire and Denbighshire. 


Electric Shock Case at Bradford.—At the Bradford 
County Court on October 231d, Mrs. Baggley and Mrs. Tearne 
claimed compensation for injuries following electric shocks 
received by them when leaning against a tramway post in Sun- 
bridge Road. According to the evidence of Mr. C. J. Spencer, the 
tramway manager, the insulators had given way, as they occasion- 
ally did, without apparent cause, and the electric current from the 
trolley wire found its way down the post in consequence. The 
hearing of the case was adjourned. It was stated on behalf of the 
plaintiffs that on the day the accident happened two persons 
visited the home of one of them on behalf of ‘the Corporation, and 
whilst she was prostrate gave her 108., getting her to sign a receipt 
in full satisfaction of her claim. 


Oxford and its Tramways.— Under the above heading, 
the Oxford Times of the 27th ult. refers to our editorial comments 
on Oxford's egregious choice of a system of traction to supersede the 
present horse tramways, as follows :—'' Those who understand the 
real bearings of the question, as it affects Oxford, will conclude that 
for once outsiders do not see most of the game, and we would 
recommend our scientific contemporary to make a more careful 
inquiry into the facts of the case before it next criticises a city's 
choice of a tramway system, that ie, of course, if prejudice will 
allow it to do so." 

We commiserate with our esteemed contemporary in the painful 
confession contained in the first three lines of the nbove; the 
“ insiders " of Oxford undoubtedly do see most of the game. But 
our whole point is that there should be no “insiders” and no 
" game" where municipal transactions are concerned; and we are 
indebted to our candid contemporary for so readily supplying the 
missing link in a chain of otherwise inexplicable events. Patience 
is a virtue, which presumably Oxonians are prepared to exercise; 
experience in other quarters, however, indicates that despite the 
invariably favourable assurances of the local Press, the patience, 
even of insiders, may become exhausted ere the “ game” finishes. 


Milan Exhibition.—It is officially announced that this 
exhibition is to close on November 11th: 
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Appointments Vacant.— Junior assistant engineer in 
the Birmingham Electricity Supply Business Development Depart- 
ment (£100); chief assistant engincer for Islington Electricity 
Department (£250). 


The New Magnetic Observatory.— It is stated 
in the Times that the erection of the new magnetic observ- 
atory and relative buildings by the Government at Eskdale Muir, 
Dumfriesshire, has been proceeding apace this year, but a hitch 
bas now occurred, and the erection of the observatory proper, 
which is underground, is stopped. This is owing to the suspicion 
that there is iron in the stone used, which is a blue whinstone 
found in the neighbourhood. The other buildings are beirg pro- 
ceeded with. 


International Exhibitions.—The President of the 
Board of Trade has appointed a committee To inquire and report 
as to the nature and extent of the benefit accruing to British arts, 
industries and trude from the participation of this country in great 


international exhibitions; whether the results have been such as to - 


warrant His Majesty's Government in giving financial support to 
similar exhibitions in future; and if s0, what steps, if any, are 
desirable in order to secure the maximum advantage from any public 
money expended on this object.” 


Secret Commissions.—A meeting was held on Tuesday 
with the object of forming an Asscciation to promote the enforce- 
ment of the provisions of the Prevention of Corruption” Act, 
1906, which comes into force next January. A provisional Com- 
mittee has been formed, and Mr. A. E. W. Gwyn has been 
appointed secretary зго ftem., with offices at 3, Laurence Pountney 
Hill, Cannon Street, E.C. 


The Dangers of Electrical Shock.—The Prussian 


Minister of Commerce, in the course of an order issued to the 
Government representatives, draws attention to the observations 
contained in the reports of the trade supervising officials in regard 
to electric lighting and power installations. According to these 
reports, both fatal accidents and severe injuries have been brought 
about not only in the so-called saturated rooms of chemical 
works and in sugar factories where alternating currents of com- 
paratively low pressure are used, but also in other branches of 
trade and where direct current is employed. Та these circumstances 
and with the object of the further compilation of safety regulations 
for the establishment and working of electrical installations, addi- 
‚ tional information is being collected by the Central Department of 
tbe Ministry of Commerce, and the Government representatives are 
&sked to render assistance in the matter. The order, in fact, 
requests them to report at once to the Ministry particulars of acci- 
dents which occur in connection with the working of installations 
in the event of the accident having brought about the death of the 
person concerned, or if it could have been prevented by regulations 
which have hithesto not been introduced. It is assumed from the 
issue of the order that further rules will be enforced in the near 
future. 


Engineering and Machinery Exhibition, Olympia, 
1906.— We are informed that at the final meeting of the Advisory 
Ccmmittee on the 25th ult., Sir Wm. White announced that the 
organising managere, Messrs. Smith & Bridges, had placed the sum 
of £500 at the disposal of the Committee for the purpose of making 
grants to the funds of the various benevolent institutions in connec- 
tion with the engineering industry. А resolution was passed 
thanking the managers for this handsome appropriation, and the 
money was distributed amongst the various engineering institutions 
represented on the Advisory Committee. 

It was further resolved that the members of the Committee 
accord their support to a similar Exhibition, to be held next year, 
with a view to inducing the larger engineering concerns to partici- 
pate, the leading feature of the recent Exhibition having been the 
tool section. 


Liverpool Exhibition.—A Polytechnic Industrial Ex- 
hibition is to be held at Liverpool, from December to February 
next, for the purpose of raising £1,000 for the Liverpool Infirmary 
for Children. Mr. H. W. Pearson, New Exhibition Hall, Dansie 
Street Liverpool, is the manager and secretary. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether conneeted with the 
technical or the commercial side of the profession and industri, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


— 


Central Station Engineers.— Mr. Н. D. Jackson, of 
Trafford Park Power Station, Manchester, has been appointed shift 
engineer in the Electricity Department of the Corporation of 
Warrington. 

The staff of the Mansfield Electricity Works have presented a 
silver cigarette case to Mr. Н. P. Baynuam, charge and testing 
engineer, whe is leaving. 

Mr. A. J. M voz, engineer-in- charge at the Smethwick Power 
Station of the Birmingham and Midland Tramway Co., Ltd., has 
resigned in order to take up a sim ilar position in Bombay. Mr. 
S. A. Mahood, the resident engineer, presented him with a suit 
case on behalf of the staff. 


The Ilford U.D.C. has appointed Mr. L. WILDE as commercial 
assistant to the E.L. Department ata salary of £120 per annum, 
rising by £10 yearly to £160. 

Mr. Н. CALOGREEDY, of Cork, has been appointed charge engineer 
in the Acton U.D. Council's Electricity Works at a commencing 
salary of £91 per annum, rising at Christmas to £100 per annum. 


Tramway Oflficials.—On Monday last, at the Paisley 
District Tramway Co.’s balls, Elderslie, Mr. FRED. Coutts, manager, 
was presented by the staff with a handsome davenport, and his 
wife with a silver lamp, convertible into a flower vase. An excel- 
lent concert followed, and the hall was crowded. Testimony was 
borne to the high respect in which Mr. Coutts is held as manager 
of the company. 


General.— We are asked to state that owing to pressure 
of business, and the termination of the lease of the London office of 
R. W. Vicarey, Ltd., Mr. R. W. VicAHEY has been compelled to 
resign his directorship of the Commercial Electro- Chemical 
Analysis Co, Ltd., has disposed of his interests, and has severed all 
connect ion with the firm. 

Mr. A. F. Dick has left the service of the General Electric Co., 
Ltd., and has been appointed manager to Messrs. Snowdon, Sons 
and Co., Ltd., 7, Pall Mall, Manchester, to which address all com- 
munications should now be sent. 

Messrs. HAL WILLIAMS & BripGEs, consulting and supervising 
engineers, announce that, owing to the impossibility of obtaining 
further oflice accommodation at 60, Queen Victoria Street, they have 
taken new offices at 3, Salters’ Hall Court, Cannon Street, E.C., 
where all communications should be addressed. 

Mr. J. CLEMENT Curr, engineer, Eastern Extension Telegraph 
Co., Singapore, has notified us that he is leaving that place on 
December 10th. Letters posted to him after the 16th inst. should 
be addressed to the G.P.O., Auckland, N.Z. 

Mr. W. H. RussELL has resigned the position of engineer nnd 
manager of Messrs. Handley & Shanks's Irish branch, to take up 
an appointment on the staff of Messrs. Crompton & Co., Ltd., 
London Wall, E.C. | 

Mr. W. N. Сог.Ам, M Inst.C.E., M Inst. M. E., Past-President of 
the Society of Engineers, of 27, Rutland Square, Edinburgh, has 
taken over the business of Mr. James More, jun., M.Inst.C.E., 
F.R.S.E., who has lately retired in consequence of ill-health, and 
who was until recently practising in Edinburgh as a tramway 
expert of many years' standing. 

We are informed by Mr. C. S. Norrncote, M. I. E. E., that the 
echeme which he is promoting has occupied so much of his time 
that he is compelled to relinquish his post of manager of Messrs. 
Veritys’ London depót, and to tender his resignation as a director 
of the company. His address is 2, Queen Anne's Gate, S. W., and 
the telephone number is ** 601 Westminster.“ 

On Friday, October 26th, in Penang, Federated Malay States, 
Mr. E. Carter, formerly of Manchester, was married to Miss 
Spurgin, daughter of J. E. Spurgin, Esq., also of Manchester. 


Obituary.—We regret having to record that Mr. Hau 
Г.лтном, of Shell House, Hedgerley, who in 1901 became secretary 
of the Pacific Cable Board, died last Sunday as the result of an 
accident while hunting with the Old Berkeley Hounds. 

We regret to announce the death on the 21st inst., of Mr. E. T. 
AUSTEN, for 18 years the London representative of Mr. G. Braulik, 
217-218, Upper Thames Street, E.C. 


CITY NOTES. 


Western Telegraph Co., Ltd. 


Sin JOHN WoLFE Barry (chairman) presided гоп Wednesday at 
Electra House, Moorgate Street, over the sixty-sixth ordinary 
general meeting of the above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 680), the CHAIRMAN said they were all grieved to receive 
the news of the death of Mr. D. H. Goodsall, a director. The con- 
ditions of trade in Brazil and the Argentine Republic had been 
active and, he hoped, prosperous. It was reflected in their receipts, 
and he thought the shareholders would agree that the result for 
the half-year was satisfactory. The gross revenue was £31,000 more 
than in the corresponding half-year of 1905. Their Table 2 ex- 
penses were less by £12,087, due to a reduced expenditure on 
repairs and cables. The general expenses in London had increased 
by £560; the general expenses at stations showed a net increase 
of only £117, while the maintenance of cables had decreased 
by £13,083. The revenue for the period under review was 
£314,555, and the working expenses were £104,578. 
After providing £15,488 for debenture stock and interest 
and sinking fund, and £3,650 for income-tax, there remained a 
balance of £190,874. To this had to be added £5,269 brought 
forward, giving atotal of £196,147. The quarterly interim divi- 
dend, amounting to £31,189, had been paid ; £75,000 had been trans- 
ferred to the general reserve: £5,000 to the maintenance ships’ 
reserve fund ; £15,000 to a marine insurance fund; and £15,000 to 
aland and buildings depreciation fund, and the directors now 
recommended a final dividend of 3s. per share, making with the 
interim dividend, 6 per cent. for the year, and also the payment of 
а bonus of 2s. per share, which would amount to £51,982, leaving a 
balance of £2,663 to be carried forward. They had made an addi- 
tion to the number of their cable repairing ships in the shape of 
Corinorant No. 2, and they hoped soon to dispose of Cormorant No. 1 
at aremunerative price. It would be a good thing if these smaller 
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vessels could be used for repairing cables in deep waters, and so 
relieve them of the expense of maintaining large ships, but for 
various reasons that was impossible. On Saturday last one of their 
cables between Madeira and St. Vincent broke 20 knots from the 
latter place, and at the same time another fault developed itself. 
Fortunately, the new St. Vincent-Azores cable was available, and 
the interruption, therefore, was not serious. This showed that the 
policy of the company in supplementing the system was a wise 
one. These repairs would entail a considerable amount of 
expenditure, but such incidents as these formed some of the 
many contingencies for which it was necessary to provide ample 
reserves. 

Sir Јони DENISON PENDER seconded the motion, and it was 
carried. | | | 


А | Drake & Gorham, Ltd. 


Mn. B. M. Drake (chairman) presided on Wednesday, at West- 
minster, at the annual meeting of this company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 60}, the CHAIRMAN said the profit and loss account showed a 
net profit of £7,511, which was less than last year, and they 
would doubtless expect some explanation from him on that point. 
The turnover was larger than in the previous year, in spite of the 


fact that after they had worked off the orders in hand at the . 


beginning of the year, a period of considerable slackness ensued. 
Owing, however, to competition, their prices had had to be lowered 
considerably, for they constantly had to combat the statement 
advanced by their competitors that, though their work was 
unquestionable, they were an expensive firm. Asa matter of fact, 
their standardised system, apart from its efficiency, was admittedly 
most economical as regarded both original outlay and maintenance, 
and in cases where they sold goods, such as lamps and sundries, of 
designs similar to those supplied, by others, their prices were 
invariably below those quoted by the leading London stores, and 
he thought he was right in saying that the percentage they added 
to the actual cost for repairs and alterations, was below that of any 
other important firm. This policy he believed to be right in 
the end, although it might not show such good dividends for 
the moment. Their Manchester house had been engaged in the 
development of the electric driving of cotton mills, 
and this he had every hope would prove an im- 
portant feature in the company’s business in the future. 
He had been asked whether the reduction in profits was due to 
the extension of manufacturing and to allied undertakings which 
had been in course of development. It could hardly be expected 
that any new endeavours to augment profits would make a response 
in the initial stages. He was assured that already many ot their 
goods were being manufactured at lower prices than they were 
paying, and there was no doubt as to the improvement in design 
and quality, which was of the utmost importance to a firm in their 
position. Having refcrred to the many orders for work carried out 
for private individuals during the past year, and touched on the 
contracts in hand, the Chairman eaid that the company had sold 
considerable quantities of the new tantalum lamps for which they 
were wholesale agents. 

In conclusion, the Снлтвмам touched on the question of obtaining 
a Steck Exchange quotation, which, owing to the large blocks of 
shares held by Mr. Gorham and himself, was impossible. He 
pointed out that such a quotation would not in itself make a 
market for the shares, and said the secretary was always willing 
to place buyers and sellers in touch with one another. He recom- 
mended shareholders to have no dealings with outside brokers who 
sent out circulara, offering at fictitious prices, shares which they did 
not possess. 

Mr. FORSTER seconded the motion, which carried with it the 
declaration of a dividend at the rate of 6 per cent., and the placing 
of £1,000 to reserve. 

The motion was carried, and Mr. Forster was re-elected a 
director. 


Ferranti, Ltd, 


Mr. A. W. Tair presided at the first annual meeting of this com- 
pany on Friday last at Winchester House. A lengthy report by 
the auditors was first read, and the Chairman then moved the 
adoption of the report (see ELECTRICAL Review, October 26th, 
р. 681). After briefly referring to the scheme and work of recon- 
struction, he said that they would, no doubt, remember that when 
the property of the old company passed into the hands of the 
Receivers and Managers, the trading for some considerable period 
had been carried on at a loss. This was chiefly due to delays in 
carrying out contracts then in hand, and to losses in connection 
with engine building and switch work. It was decided that the 
engine building should be stopped and the business of the company 
confined to the manufacture of switchgear, transformers, instru- 
ments and meters, and it was along those lines that the develop- 
ment of the business had taken place. Naturally the closing of 


sich a large department as the engine department was a somewhat 


slow and expensive process, and aiter it was completed the com- 
pany had on its hands a consideraole amount of heavy machinery 
wiich was not suitable to the class of work which it was intended 
to manufacture in future. The switch department also required 
reorganising. ‘The switchgear manufactured by the company had 
not veen giving satisfaction, and the whole of the designs had to 
be revised and brought into line with present practice. 
The switch works were situated in a separate building which 
was not altogether suitable for tho work, and not being the com- 
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pany’s own property and separated from the main works, added 
considerably to the general administration charges of the com- 
pany. 16 was, therefore, decided to dismantle the engine works, 
sell the plant, and to remove the whole of the switch works into 
the main building, and thereby centralise the whole of the manu- 
factures of the company in one works, and save a considerable 
amount of expense. This change took some time to accomplish, 
and was not carried out without disturbance of business, which had 
a natural effect on the trading of the company. The greater 
portion of this re-organisation was practically completed by the 
end of 1905, although some of the smaller details ran on to March, 
1906. While the re-organisation of the works was in progress, the 
corresponding re-organisation which bad been taking place in the 
designs and drawing office was beginning to bear fruit, and a con- . 
siderable crop of new orders came in early in the present year. 
This, however, did not much affect the output for the half-year to 
June 30th last, and it was, therefore, to be expected that the 
results for the current year should show considerable improvement. 
The re-ofganisation of the works had been entirely successful, and 
he might confidently say that they were now equal, both in layout 
and equipment, to any plant devoted to this class of 
work in the country. He would probably be correct in saying 
that it was the largest works devoted entirely to switchgear, and 
the meter department was laid out to cope with a 
very large turnover with the minimum of handling and 
expense. The instrument department, which was started about 
18 months ago, was now making satisfactory progress, and formed a 
very valuable adjunct to the switch business, as the greater portion 
of the instruments manufactured were used on their own switch- 
boards. They were, however, independently of this, working up a 
business in certain classes of instruments which should prove 
profitable. The progress made during this year was an all-round 
one. The ratio of increase in meter business was gratifying. The 
new types of meters had been favourably received. The progress 
made in the switch department was very encouraging, and it was 
in this department that the largest immediate development could 
be looked for. The goodwill of the business in this direction was 
steadilv increasing, and the orders recontly received indicated that 
the designs in this department wereappreciated. The amount charged 
to depreciition was arrived at on the following basis: Under the 
terms of the first mortgage stock trust deed, setting aside a sinking 
fund of 3 per cent. per annum, and under the second mortgage 
debenture of 2 per cent. per annum. These charges amounted to 
£3,600 per annum. In view of the difficulties occurring in con- 
nection with the re-establishment of a business, the debenture- 
holders were to be asked to waive the payment of this 
charge for a period of two Fears. The loss for the 
period was £7,503, of which £7,334 was in respect of the 
year to December, 31st, 1905, and £169 in respect of the half- 
year to June 30th, 1906. Practically the whole of the loss occurred 
during the year to December, 1905, and this was not altogether 
unexpected, when it is borne in mind that, in addition to the 
general depression in electrical engineering, the company had to 
re-establish itself ‘as a going concern, and to restore confidence in 
its manufactures among buyers, and had to reorganise practically 
the whole of its designs and equipment. In addition to the works 
not being fully occupied during that period, there was-the disturb- 
ance of the removal of the switch works, which also accounted for 
a certain portion of the loss. It was, therefore, somewhat satis- 
factory to be able to show that within the short period in which : 
the works had been centralised the business had practically turned 
round to enable it to meet the whole of its charges, including 
interest on its first mortgage debentures and bankers’ loan, and 
make ample provision for depreciation. The chairman went in 
some detail into the main items in the balance-sheet, and among 
other things said that the plant, machinery, tools, patterns and 
fixtures stood at £79,256. This was arrived at by taking the value 
in the old company’s books, which had always been sub- 
jected to proper depreciation, in writing out such items 
as engine drawings, patterns, &c., which now possessed 
no value. The total amount realised from the very suc- 
cessful sale of the heavy machinery had been deducted from this 
figure, and while he did not consider that the plant and machinery 
was over valued, he would certainly like to raise & considerable 
depreciation reserve fund, in view of the fact that owing to the 
constant alteration and improvement in designs, & considerable 
amount of value became obsolete. The loan from the bankers, 
secured by the deposit of £30,000 second mortgage debentures, was 
£21,789, and this amount would be gradually reduced by the 
operation of the payment of the interest on the second mortgage 
debenture and sinking fund. 'The loan had been reduced from 
£37,498 since the commencement of the receivership. All depart- 
ments were now doing fairly well; they had obtained orders for 
meters and switch work much is excess of the general average 
experience of the old company. Trading competition was excep- 
tionally keen, and it was their great difficulty at present. It 
had led to severe cutting of prices, and unless works 
were thoroughly organised so as to turn out their manufac- 
tures in the cheapest and most efficient way, there was con- 
siderable risk of an estimated profit turning into an actual loss. The 
Ferranti works were now organised in a way which enabled them to 
follow each manufacture step by step and to check any possible 
wastage and errors in estimating prices. It was only by keeping the 
estimating department in very close touch with the works, and with 
the accounting department, that they had been able to do what they 
had done, and they had secured valuable contracts, even under keen 
competition, which had come out on the right side. It was a little 
early tosay what the future of the business would be, but the orders 
which were on the books were encouraging, and the works 
&t the present moment were engaged to their full capacity. In 
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regard to trade competition, the present policy of cutting prices 
which was adopted by nearly every manufacturer in the 
kingdom, was one which was bound sooner or later to bring 
about its own remedy. At the present moment the manufacturers, 
with a view to obtaining business, had undertaken large contracts 
involving considerable risk of capital as well as profits at a very 
fine margin, and with the very considerable rise which had taken 
place in raw materials, it meant that unless some concerted action 
was taken by the manufacturers very little return could be expected 
from the huge amounts of capital invested in the electrical under- 
takings in Great Britain. There was another point in connection 
with this competition, and that was—it was seriously affecting the 
terms of payments of contracts, resulting iu the manufacturer's being 
kept waiting fora much longer period before he received the final 
balance payable, and this necessarily nieant a lock up of working 
capital. He thought the manufacturers were gradually beginning 
to see that some concerted action was necessiry to protect their 
interests, and while he was not hopeful that any agreement was 
likely to be arrived at, the fact that the subject was under discussion 
should prevent the present competition from becoming keener. The 
Ferranti Co. had not at the present moment any large contracts 
which were likely to take up a serious amount of its working 
capital, and it had in addition a very large turnover in such 
articles as meters, which always tended to keep its working 
capital fund in a fairly liquid state. 

Mr. J. M. HENDERSON, in seconding, said that as representing 
the creditors who received shares for their debts, he confessed to 
feeling a little disappointment in one way that the 18 months had 
not produced something in the way of dividend, but really he did 
not think he seriously expected it, for there were very great 
difficulties in starting the company again. They almost despaired 
of getting it through, and it was only by dint of hard work that 
they got that chance of recovering their bad debts. They could 
only hope that they might get sufficient good work at decent 
prices to enable them to show a more satisfactory result next 
year. After all, it was very seldom that a business came out of the 
Court of Chancery with all the dead weight that attached to it in 
that Court, and 18 months’ experience of that Court was enough to 
kil any business; tbat this one was alive and looking to do 
well spoke, to his mind, very well for it and for those who had 
undertaken to bring it out of the depths. 

The report was adopted. Я 

Mr. FERBANTI moved the re-election of Messrs. Tait and Hender- 
son as directors, and said that they had come in at an exceedingly 
^ difficult time, and had worked their very hardest. If their 
interests had been very large, they could not have done more than 
they had. ў 

The auditors were re-elected, апа а resolution was passed makivg 
a slight alteration in the articles. 


British Columbia Electric Railway Co, 


THE ninth annual report to June 30th, 1906, to be submitted at 
the meeting to be held at Liverpool Strect Hotel, on Tuesday rext, 
states that the business of the company shows continued increase 
and prosperity in all departments. The gross receipts for the 12 


months show an increase over the preceding year of $231,840, and . 


the net earnings, including income from investments in subsidiaries, 
after charging renewals, show an increase of $126,250. The 
following charges have been made against the revenue accoant of 


the year, viz.:—Provision for renewals maintenance (from which, 


£12,276 has been deducted for expenditure on renewals during the 
year), £26,086; bonus to employés, £3,039; amount added to 
capital amortisation fund, £1,794. The net profit, after making 
the above deductions, amounts to £85,509, aud plus £1,767 balance 
brought forward = £87,276. Interest on debentures absorbed 
£20,694, and after paying dividends on the preference and preferred 
ordinary stocks, also 6 per cent. on the deferred ordinary stock, 
£16,482 was transferred to reserve, and £2,610 is carried forward. 
The directors have transferred to reserve account the sum of 
£15,018, being the balance of premiums received on shares issued 
during the year after deducting the expenses of the issues. The 
number of lights in use at June 30th, 1906, was 167,330, an increase 
of 30,818 over the number in use on June 30th, 1905. The number 
of passengers carried during the year was 12,395,582, an increase of 
2,043,131. During the year £118,795 has been spent in extensions 
and improvement of the company's property and equipment. 

In further pursuance of the company’s well-established policy of 
giving the public the benefit of cheapened cost of production, sub- 
stantial voluntary reductions were made at the close of the year in 
the prices charged for electric lighting. The North Vancouver 
extension has been energetically proceeded with, and operation of 
the lighting and tramway systems was commenced in August last to 
tbe complete satisfaction of the inhabitants. Already there are 
eigns of a considerable expansion in that district, following the 
inauguration of the company's service there. The Vancouver power 
installation has now been fully tried, it having carried on the whole of 
the company's mainland operations since June Ist, 1905, and has 
p to be an unqualified success. The present plant is now 

ing worked to its full capacity of 9,000 H.P., and business is in 
sight to use up the full capacity of the new unit of 3,000 н.р. which 
is now being installed. Considerable extensions and improvements 
have been made in the plant and equipment of the Vancouver and 
Victoria Gas Companies, which the subsequent increase of business 
has fully justified. The operations of both gas companies during 
the pest year have been entirely satisfactory. 

Mr. W. H. Keary has been recently appointed a member of the 
Local Advisory Committee resident in British Columbia. Mr. 


Buntzen proceeded to British Columbia in the spring, and in his 
capacity as managing director made a thorough tour of inspec- 
tion within the sphere of the company's operations. His advice, 
based on his long experience of the past, was of great value to the 
management, and Ее was able, on his return, to report satisfactorily 
on his visit. 'l'he directors record their appreciation of the services 
of the company's general manager, Mr. R. H. Sperling, and the staff 


in British Columbia, and their satisfaction with the excellent. 


relations which continue to exist between the company and its 
employés. The share of profits for the past year distributed among 
the employés amounts to $18,945. At the present time the whole 
of the company's authorised capital has been issued, and it is 
therefore proposed to increase the nominal capital of the company 
to £1,500,000 by the creation of 500,000 new shares of £1 each. 
There is no intention of making any fresh issue of shares at present, 
but the directors are of opinion that a company whose operations 
are on such a large scale should always have a margin of unissued 
capital available. It is estimated that the important reduction in 
the price for lighting will cost the company about £15,000 for the 
current year, but it is hoped that a large portion of this will be 
made up by increased business. Now that the consumers have 
benefited by the economies effected by the water power plant, the 
directors think that the. shareholders' turn for consideration has 
come, and subject to no unforeseen developments occurring, they 
trust that they will be enabled to increase the dividend for the 
current year. 


South Wales Electrical Power Co. 


Tur South Wales Daily News stated last week that a meeting of 
consumers had been called by Mr. Robert Fleming, the chairman 
of the debenture-holders of this company, for Monday last, to be 
held in Cardiff. The object of the meeting was to discuss the best 
way to get the necessary guarantee of horse-power in order to take 
advantage of the offer of Mr. Fleming to provide half a million of 
money to put the company on a proper basis. The guarantee was 
that the half-million would be forthcoming if the consumers 
would promise to take 40,000 н.р. Mr. T. A. Minshall, consulting 
engineer, of London, had been called in by Mr. Robert Fleming, 
and he had been on a visit to South Wales interviewing the various 
managers of colliery companies with.the view of persuading them 
to promise an increased consumption in order to make up the 
necessary 40.000 н.р. Already more than half has. been promised. 
The fceling among consumers had been that the tariff was not a 
satisfactory one for the long-hour users, especially for pumps, 
ventilating fans, &c. ; and Mr. Minshall has drawn up а new tariff 
in order to make the operation of these by electricity more profit- 
able to colliery owners. Mr. Minshall is of opinion that it will 
be a great pity if South Wales loses this opportunity of retaining 
a first-class powerschemesimply because а large amountof money has 
in the past been lost. The company is now, he states, prepared to go 
ahead and to reconstruct the scheme on profitable lines. All that is 
wanted is that there shall be a reasonable assurance that a suffi- 
ciency of power will be taken up. If this is forthcoming, then Mr. 
Merz, consulting engineer, who is associated with the Tyneside 
power scheme, has signified his willingness to interest himself in 
the scheme, aud to give the company the benefit of his advice in 
laying it down on similar lines. 


Electrolytic Alkali Co., Ltd.—The annual meeting 
of this company took place at the Law Association Rooms, Liver- 
pool, on Wednesday last week, Col. W. L. Pilkington presiding. 
The report showed that the company's business was increasing, and 
that there was good reason to anticipate increased profits in the 
near future. It was proposed to pay a dividend of 7 per cent. per 
annum on the preference shares for the 18 months ending with 
February, 1905. Dr. Butin moved an amendment to the effect that 
the report be referred to a committee of shareholders, in order that 
they might investigate the affairs of the company and report thereon 
ata meeting to be held on November 19th. A long discussion 
ensued, in the course of wbich the report was freely criticised. 
''he amendment, on being put, was lost by a large majority. The 
report was then adopted. 


City of Buenos Ayres Tramways Co. (1904), Ltd.— 
The directors have declared a dividend of 1s. 3d. per share for the 
three months ended September 30th last. 


Castner-Kellner Alkali Co.— In future this com- 
pany will close its year at September 30th, instead of at March. 
The report for the past six months will be submitted at a meeting 
to be held in November or December. 


Stock Exchange Notice.—Application has been made 
to the Committee to allow the following securities to be quoted in 
he Official List :— 


Great Northern, Piccadilly and Brompton Railway Co.—£67,000 4 per cent. 
perpetual debenture stock. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended September 28th, 1906, was 539,320, compared with 432,100 
units in the corresponding four weeks of the preceding year. 
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MARKET QUOTATIONS. 


Wednesday. October 3lst. 


Latest Fo t's 
CHEMICALS, &e, Price, Inc. or еб, 
а Acid, Hydrochlorio os „ per сиф. 5 ee 
O „ Nitric .. ee ee ee рег cw. 22J. ee 
a 99 Oxalic . е ee oe ee per cwt. 82/- ee 
a „ Bulphurie es а per cwt. 5/6 is 
a Ammoniao per cwt. 42 / ee 
а Ammonia, маш (егувіај) per ton £33 10 с 
. рег ton £30 ee 
а Bleaching powder . a per ton £5 10 А 
а Bisulphide of Carbon T per ton £18 T 
a Borax. 3 V .. per ton £15 
: Benzole (90 %) ES - .. per gal. 103d. 
50 4) T vs . per gal. 1/- > 
т Zulp ate T per ton £31 10 £1 inc. 
а Copie Nitrate $4 . per юп £31 £3 ine. 
x „ White Sugar.. .. рег ton £25 £4 inc. 
a „ Peroxide wa “> per ton £32 £4 10 inc. 
a Methylated Spirit per gal. 2/6 ee 
a Naphtha, Solvent (90 y at 100 C) per gal. 5/6 ee 
a Potassium Bichromate, in casks per lb. Bid. sé 
a Potash, Caustic (75/80 %) per юп £20 - 
a Potassium Cyanide s .. per lb. 82d. "s 
a Bhellac : эе e percwt, 220/- ee 
a Sulphate of Magnesia ks per ton £4 10 ee 
a Sulphur, Sublimed Flowers per ton £6 10 - 
a m Recovered š per ton £65 10 ee 
a ээ Lump ee ee per ton £6 ee 
а Boda, Caustic (hite 10 96 . рег ton £10 15 eM 
stals А per ton £8 5 js 
a « Bolium ichromate, casks per lb. 914. "m 
e i Cyanide ae ee per lb. 74d. e» 
METALS. &o. 
b Aluminium Ingots, in ton lots .. per ton iv 
b d Wire, in ton lots .. per ton £220 ee 
b Bheet, in ton lots .. perton £210 vx 
b Babbitt's metal ingots  .. per ton £48 to £140 " 
c Brass (rolled metal 2 to m basis per lb. 1044. id. ine 
„ Tube (brazed) .. per lb. 117d. id. dec 
6* x „ (solid drawn).. ee per lb. 114. id. dec 
„ Wire, basis is es per lb. 103d. T 
c Copper Tubes (brazed) . perlb. 1/1} M 
c » (solid drawn) per lb. 1/2 
9 Соррег Bars (best selected). рег ton £114 £1 inc 
g Copper Sheet os oe per ton £114 £1 ine 
0 „ Rod per ton £114 £1 inc 
€ n (Electrolytic) Bars per ton £109 ss 
e 10 „ eet8 . per ton £115 ile 
€ n " Rod .. per ton #105 ča 
ë 10 Н.О. Wire per lb. 1/04 s 
f Ebonite Rod өе ee ee per lb. 8/8 ee 
f [1l Bheet ee ee ee per lb. 8 / ee 
я German Silver Wire ae per lb. Id. inc. 
h Gutta-percha, fine re . per lb. 77. T 
А India-rubber, Рага fine .. per lb. ee 1 5/2} ino. 
$ Iron, Charcoal Sheets .. ee per ton e: 
å , Pig (Cleveland warrants) per ton 51/101 104 inc 
4 , Forgings, acco tosize per ton From £11 55 
i a Poran, пов eavy ee рег ton 47/6 to 50/- is 
4 , Wire, galvanised No. 8 „ рег ton £9 15 is 
g Lead, English Ingot oe e+ per ton | 1691015 } 5 / dec 
d [T] [I] Sheet ee ee per ton 1 10 OL IS | 5/- dec. 
m Manganin Wire No. 28 .. ee per lb. - a 
g Meroury e. per bot. 2 oe 
d Mica (in original oases) small .. per Ib. Sd. to 1J- А 
m » » medium per lb. 2/6 to 4j- ee 
б » large per lb. 4/6 to 8/6 - 
p Phosphor Bronze, plain castings per lb. 1/84 to 1/6 АЕ 
p s, rolled bars & rods per lb. 1/43 to 1/54 
p " » Sirip&sheet per lb. 1/6 to 1/8 
o Platinum T es рег ов, nominal " 
г Silicium Bronze Wire per b. l/- to 1/1 es 
T Sisal, кк &cc'd'g to desc'p'n per ton £58 sé 
э in bare ee ee £15 to £40 ee 
g Tin, эса (English) “> ee per ton { о ] £6 dec 
R os Wire, Nos. 1 to 16 per lb. 2/4 
p White Anti-friction Metals. 
“ White Ant brand per ton #46 to £70 °% 
& Zino, Sh't (Vieille Montagne bnd.) ra ton £32 15 


Quotations supplied Бу :— 


& G. Boor & Co. h Edward Till & Co. 

b The British Aluminium Co., Ltd. < Bolling & Lowe. 

в Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 

d F. Wiggins & Sons. m W. T. Glover & Co., Ltd. 

e Frederick Smith & Co. n P. “Ormiston & Bons 

f India-Rubber, G. P. and Teles. о Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronse Co., Lid. 

g James & Bhakspeare, 


Stourbridge Still Sits on its Order.— A lecturer in 
Stourbridge produced the deepest kind of silence the other night. 
The story would have been funny in a mild way if told to the 
intelligent burgesses of Kamschatka, but it was positively delicious 
in Stourbridge. The lecturer was discoursing of the enlightened 
condition of New Zealand, and, to point an observation the better, 
he said :—'' The other day I was lecturing in —————— (naming a 
small town in England), whose inhabitants were in the highest 
degree pleased with themselves because they had just been supplied 
with electric light. Heavens! said I, what you are making all this 
pother about I can't tell; for in New Zealand a village half the 
size of this town would think shame of itself if the electric light 
had not been installed ten years . Possibly he had on 
opportunity to look about him on his way to the Town Hall. 


STOOKS AND SHARES. 


Tuesday Afternoon. 
Srock EXCHANGE business is expanding in a satisfactory manner 
at last, in spite of the continued stringency in the Money Market 
and the 6 per cent. Bank Rate which ought, by all the canons of 
convention, to make prices flat. Perhaps it was so thoroughly well 
discounted in advance—this 6 per cent. Rate—that its fulfilment 
had the opposite effect to what might have been anticipated. 

In our own markets, however, there has been little variation so 
far. Prices are mainly steady, without much movement in either 
direction. A good number of securities were marked cx dividend 
last Friday, the Stock Exchange pay-day, and this constitutes the 
principal source of alteration. 

The market for electricity Supply shares is somewhat puzzled to 
know how to guess the possible result upon quotations that may follow 
from the intention of the London County Council to go on with 
their Electric Power Bill next session. For some things, it is not 
unwelcome—the putting an end to the uncertainty, for instance. 
In other ways, the notice revives old forebodings. Prices, how- 
ever, have hardly moved. County Preference and Edmundson’s 
Preference are «x dividend. Westminster Preference gained 3 at 
54, and London Electric Preference shed a similar fraction at 54. 
St. James’ Ordinary at 9%, and Urban Ordinary at 3},are 1 down, 
these being the only changes amongst the Ordinary shares. The 
market’s attitude is one of waiting, and there is a touch of the 
Micawber in its optimistic state of expectancy mingled with 
financial depression. 

Railway stocks of the steam companies are brighter than they 
were a week ago, but this has not affected the prices of the elec- 
trical securities. City and South London new issue of Preference 
went well, underwriters being relieved of their liabilities. The 
commission was 24 percent. On the new stock the premium has risen 
to 1%. Districts are 20 and Metropolitans 601. Baker Street and 
Waterloo Debenture remains at 911; the pushful advertisements 
of the company should prove valuable when the other Tubes in 
connection with the group come into operation. The Great 
Northern, Piccadilly and Brompton may be ready, it is said, in 
January, but perhaps a little longer time will have to be allowed. 
Great Northern and City Preferred at 3} have relapsed again. 

British Electric Tractions have not moved, and Westinghouse 
Preference maintain their rise to 30s. London United Tramway 
Preference, however, are down to 84, a nominal fall of 158., and 
this comes on top of the drop of 3 points in the Debenture stock 
last week. Lisbon Electric Trams have been dealt in at 25s., the 
Preference stand at a similar price. Sunderland District 
Electric Tramways 5 per cent. Debentures changed hands at 89 
early this week. Colonel Yorke’s report upon the Highgate 


"Tramway accident has had no effect upon the Metropolitan Electric 


Tramways trio, although the price of Debenture stock is narrowed 
from 95-100 to 97-100, the latter a wide enough margin in all 
conscience, even for a nominal quotation. An excellent report 


. from the British Columbia Electric Railway Company was without 


influence upon the price of the stocks. 

Changes in the Telegraph section are mostly due to the various 
ex dividend markings. But Eastern Extension shares are duller at 
132, and Westerns are on the same grade at 14. Eastern Tele- 
graph Ordinary keeps at 142. Cuba Submarine Ordinary have 


recovered the dividend of 5s., and the Preference shares regained . 


half their deducted interest at 173. Anglo-Americans are somewhat 
quieter, this being the condition of the market for American 
Railroad shares. The Deferred stock, however, is { up at 234. 

National Telephones are steady at their lower prices. Other 
telephone shares and Marconi’s show no change worth mentioning. 
Both the Globe Telegraph and Trust shares are ex dividend, and 
show it in their prices. 

Manufacturing descriptions are so quiet as to call for no comment 
at all. 


The Fire at a Bristol College.—With reference to 
the recent fire at the Merchant Venturers’ Technical College, 
Bristol, the Times states that fortunately a large part of the newest 
machinery of the engineering department, especially the experi- 
mental engines and dynamos, which cost over £2,500, have been 
saved; the basement of the main building has suffered com- 
paratively little, and in this are the mechanical and electrical 
engineering laboratories and the engineering workshop. Most of 
the apparatus and machinery in these departments will be available 
for use in a short time, as some parts of them are undamaged, 


while others have sustained damage which can soon be set right, 


à 


Closing Rise + 
Present Dividends for the last week ended 
otations tations or 
Issue. four years, т 25rd. er 30th, Oot. ath, | Fall — 
1909. | 1908. | 1904. | 1906. а teas! 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil Nil | vs m e 
155,000 Do. 5 % Debs., Nos. 1 to 1,950 Red. 100 Nil Nil Nil 5 .. oe 
702,600 ee ee ee өө Stock 60/6 615. nid СИС е9 
8,148,700 | Do. do. do. 6% Pref. „ ee: | Stock | 6 6 * 6 E p Z 
8,148,700 Do po do. Deferred Btock - 9s. il i +3 
60,000 guese Tel., 5% Mort. Deb. Stoch Red. | 100 is i ae a 2; m m 
44,000 СЫН Telephone Gne, Nos. i tà 44,00 5 6 & 1% 8 ч 8 * oe “+ ee 
1,003, 8561 ble Sting. 500 year 4 % Deb. Bk, Red. | Stock | 4 b | 493, | 49% | 4X 98 n . 
16,000 ee ee es ee 10 A. y. 10 р 4 5 у 5 «n * 
6,000 Оша тетеп 10% Pref, «э ee ee ec 10 10 Xx B & 10 & 10 % - oe . 
14900 Do Tag n 19% Gum. Prei. 3 1 6 1 |e е} Е » 
80,000 Do. Debs  .. ..| 60 p a Y * 97 he 
спи resi, WI States дем 55 — 2E x: 45 4% 125 12 — 4 
6,000,000 hee Те P : it gh жой. Stock de 13 13 13 1424 | 1404 
1.848, 772 Do. M Mort. Deb. 8tock Red. .. Stock | 4 4 4 X 4 X 4% 1084 g^ .. 
800,000 Extension, Australasia, and China Tele. 10 1% 3X 7% 71% 1318 13 — 1 
352,400 Do. Btoo Воск | 4% | 4% | 4% | 4% 1053 z . 
2 | et Bast & В. Afric. Tel, 4 ate B. 100 8,000, red. 1909 | 100 4% 4% 4 X 4% $3 ВЕ s 
qoe M. Debs. (Mauritius Ва.) 1 to 6,000 25 4% 4% 4 9€ 4 96 T . " 
180,887 disbe Telegraph and Trust * RN 10 |48 549 68% 54% 117 103 . 
190,687 do. 6 b Pref. am 10 | 6 64 | 6% | 64 м) ; Ен 
150,000 Gress Notihern Telegraph, of бе a ora » 10 | 194 15% |94 €) | UX 3! 353 | +1 
Halifax an udas Cable ort. 
87,900 ebs., within Nos. 1 о 1,900, Red. j 100 | 4% | 4% | 4% 4% E p 
19, Indo-Baropean h FEE 95 | 10 10% 18 9% | 18 % 60 532 
951,187 | Marconi’s Wireless шора. o 1 N Nil Nil Ni 21/- * oe 
72,680 Monte Video Терон Ltd. Ord. РА s» 1 8 8 4 5% oe oe 
86,492 Do. 0. do. 6 96 Pref. e 1 B 5 Б 5 Ps ee oe oe 
1,988,888 | National Telephone, Pref. Stock és 5% ` 100 6 6 6 6 ч 110 1084 +} 
1,966,667 Ro: » Def. Stock ..| 100 43 5 5 . 1098 | 1064 | + 2 
15,000 do. 6 Cum. lst Pref. ee ee 10 6 6 6 6 „ е ee ee 
950,000 Do FA 46. 6 WN . Bed P., Ac 290,000 LEN 5 6 54 [o M » 
X Deb. P y^ os e. 
$,000,00 | Do. a 5 Red, и 83% ^ 83 Bay, | 84% бр | .. 
MISIS | Oriental Telep. and. Deb Deck IIS any paid 1 | 8 &$ 8 na pec. 
en „ An 9 y ^ ee ee ee 
50,000 Do. š А 6 % Cum. 1 pai 1 6 6 6 6 4 w s vá 
190000 „ 4 d өй. Deb, воск шю 4% | we 44 1 5 v и » 
$ uar, ы A ee ee eo 
11,8800 od peche n o 44 D d РЕ 100 b д b 5 b 4 oy 778 А 5% 
60,000 3 . Egypt, Red. ee ee e. ег eo y ^ ee ee ec 
8,901 bmarine Cables 90 „„ | Cort, | 6 6 6 6 «€ 129 à ү 
8 70,000 Борша асаа рде Таи Telephone : А 6 1 8 8 8 9/ 19, š T 
40,000 Do. 5 ‚ Pref., Nos, 1 to 40,000 6 6 6 b 5 А oe ee ve 
179,947 Do. do. b Debe. . ee ee ee ee Btook 5 6 5 б ^ ee ee ee 
15,6003 wen ДЕ Atoan Tel тарь, тре 10 91 14 4% ° oe oe 
80,008 80,000 & 58,001 to 008 24 Nil eo ee — $n 
150,000 eg 1 to a ‚һу Bras. Sub. el. 100 4 4 4 4 е ee ee 
207,990 d ов. 1 to 907,980 10 3 1 1 7 1$ 1899 — 2 
15,000 96 Debs. 2nd 'series, 1906 | 100 8 5 8 5 T ae ws 
668,880 Do 45 Deb. Stock Red. 100 4 4 4 4 104 ae H 
84,568 "n ыар 3% Oum diit zo ЕЕ ЛЕ ЛЕ . in 2s 3 
е . . . ee ә 5 ee ee + 
«4,009 ° 0 6 Cum. 9nd Pret. ee 25 10 wi WA Nil 95 / ee ee 
. 80,000 М . 6% Debs., Nos. 1 to 1,800 ee | 100 6% 5% | 5% 5% p | 
Including arrears, 
W'ECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
270,000 { Land B60 008 to 560,007 Nos. 350,008 vo 510,007, j 6 | . |. | 8% ' 8% | т | 7— 1 Tis} Th] e 
960,001 Do. Cum. Prefs., i to 8 26 b 6 9 5 534 . 
966,600 ; & % Com. 1 6% Deb. 0.007 100 Ки 6 6 «€ 6 155 — Zu | 180 10^ oe a | Tm 
288,100 | Auckland E. Trams., 5 % 1st Mort. Deb. „ 100 А 5 59 5 108 —105 108 —105 a s 
100,000 Do SS UAR Com. Pref Vut oM 1 i ч rt: r 1 1 1 1 bad qe " 
. 0. 0 е ee ee ч " ee ee ae 
88,000 | British Aluminium, Ord., 2,001 to 40,000 өө ee b 4s vx 1% 7 5 5 бра 5 tas ak nn 
40,000 Do. do, 1% Cum. Pref... HMM 6 Nil Nil | 7% | 7 — 7 xd| 68 6 u .. 
20.000 Do. do. " "69,5 Cum. Pret, ee ee 6 Nil Nil 6 p^ 6 b — oe oe ee 
20, 000 Do. do. 4 Funding Certe. ee ° 6 ee ee 4 ү, 4 — шыў ы | oe. | * 
800,000 Do. do. 5 % 1st Mort. Deb. Stock Red. Stock 5% b 5 ч b 104 —108 102 —1C6 xd E NE +e 
800,000 | British Columbia E. Rail Def. Ord. Stock .. e. | 100 vs 6 6 « 6 125 —180 125 —130 199 1264 ; 
800,000 Do. 5 % Pret. Ord. Stock sė eo ee 100 vid 6 5 % b 110 —115 110 —115 111$ А г 
115,000 Do. 6 Cum. Perp. Pref. Btock ee ee 100 ee b b y. 5 1 —111 108 —]111 ee ee ° 
240,400 Do. 1st Mort. Debs., 1 to 6,250 ee ее 40 е У 102 —105 ха 102 —106 ee oo ee 
220,000 Do. Vanoonver Power Debs., 1 to 2,200 100 ee * 103 —106 103 —1C6 ee ae ae 
188,801 British ee eo ee ee 10 8 6 6 2b 8 I 3 m 43 81/8 78/9 е 
161,487 | Do. do. 6% Cum. Pref. .. ..| 10 | 6 6 65 | 64) "i— 8h 4r .. 2: 
1,415,022] Do. do. 5 % Perp. Deb. Stock Stock b b 6 ч 6 107 —111 106 —110 ai es —1 
410,178 Do. do. 2nd Deb. Stock Red. | 100 e. s a% | 4 90 — 98 — T T +24 
100,000 Insulated and Helsby Cables Sa. a 6 110 8 8% | 8 — 6 . oe 
100,000 Do. 32. . 6 Bona Ist е Deb. б i à 6 6 * 6 102 —105 103 106 ee . | ee 
212,000 British Thomson к Мон, Debs. .. | 100 28 d 444 94 — 98 94 — 98 s : P 
400,000 | { British Westinghouse 6 % 13750 22 6 | .. |6% | Ni H— 13 H— 1 ago | .. 
1,036,858 Do. do. 4 96 Mort. Deb. Stoo 100 ee 4 4 4 77 — 80 77 — 80 ee oe 0 
66,000 TBrowete, Lindley & Oo., Ord. #1 Nil N Ne 5» i. oe | ee е 
60,000 if Do. do. 6 % Cum. Prei. #1 Nil Nil Nil m 14/6 to 1 14/6 to 1 is © ae 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,78) .. 2 Nil Nil Nil 94 — 1 — 1 а i - 
150,000 Do. Non-cum. 6 96 Pref... РЫ 2 6 6 6 6 11— 13 là— 18 EN - — 
195,000: Do. 4 Регр. b. Stock ee Btock 90 — 98 — 98 ee ee ee 
195,00 Do. Pe . a Deb. Stock Btock 89 — 84 89 — 84 eo ee eo 
100,000 Buenos Ayres & 0, 1 to ee ее 5 ee 8 4 8 8 — 8 — ee ee ee 
40,000 Do. 1A 6 Pret., 1 to 40,0001 б : 6 6 6 — j .. 
27,500 Do "B" do. 1 to U 0 6 ee 6 6 6 4 pence ee е ee 
817,900 Do. 5 % Deb. КА 100 5 5 5 5 105 —107 105 —107 = i 5 
190,000 Do. 6 2nd Deb. Btock e. 100 ee 5 6 b 103 —105 102 —105 ee ee . 
105,000 | Calcutta Trams., 1 to 106,000 . . is З 6 ee 6 8 8 8 — 8 — ex И ; 
83,610 Do. 105,001 to 187, 10 ee ° 6 ee ee ee 8 8 oe е 
29,990 Do b — P I 1 to 29,880 РА 5% #5 "A vs - — s; 
860,000 a 0 ee . 1 ee 4 oe oe e 
85,000 кашк a 28. Сов = 8 vx x 6, a T 10 i p A гё 
900,000 Do. do, 44% Ist ‘Mort Deb. Stock Red. Btock 43 4 ay se И 3 i 
491,299 | Cape E. Trams., 1 to 491,999 бэ o 1 ә 15 10 5% 00 Mat iy 
450,000 | Castner-Keliner Alkali, 1 to 450,000 · 1 “з 4 4 6 21,9, — j o 
280,911 Do. do. M мо Mort, Deb. Btock | 100 64 44 4j 44 5 5% 
1,909,008 | Central London Railway, ae .. | Stock | 4 4 4 4 84} 884 К 
585,215 Do. do. 4 % Pref. Stock ee | Btock | 4 4 é 4 984 es Р 
680,816 е do. De ‹ L] ee ee Btock 4 4 4 4 74 78 ee 
1,400,000 | Cit; South London Вата co >o .» Stock | 8i 1 " Я > 
96,000 Bon o E tek Mon. 1 8 6 % e | э 
100,080! ЖЕ ам 2, pry ©] |+ | 8% 6% 595 6% E 
sA A period ol ot pem months, + Quotations on lE Btook Ex Unless otherwise stated all snares are .ully paid. Interi vid : 
VVV TE ene 
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SHARE LIST OF ELECTRICAL COMPANTES.—( Continued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/ continued). 


260,000 | Dick, Kerr & Oo., 1 to 960,000 .. 10 e La iu xd 11—. c xd ee 
805,000 Do. do. 69 Cum. Pref., 1 to 806,000 .. 6 6 = : 
904,150 do. Deb. ° ee ee 4 4 108 —106 108 —105 oe 
000 | Dublin United Trams. (1896), 1 i: 6 6 14 — 15 ee 
59,987 beben 1 and 60,00 6 6 14 — 15 ve 
99,961 | Edison & Swan Utd, ^ A" shrs., £8 pð., 1 to 99,961 il 4405 1 24 xd .. 
17,180 i shares, 3,189 АЧ % 91— 24 xd e 
844,028; 15 b. Stock Red. .. .. 4 4 B6 — 88 e 
100,000; Do d ш, рюск ошз, Сана. all pa. 5 oA келке шы i 
on ee ee t 
81,800 Do. . Cum. Pref., i to 81,800 1% T 96 1— a e 
200,000 Do. do. 6 1st Mort. Deb. Sk. 4% é % 83 — 86 oe 
25,000 | General Electric Oo. (1900), 6 €, Cum. Pret. is 5% 5% 9— 9) oe 
28 la * | 3 1 | e 7 
78, 1. N. & City Rail Pref, Ота, “A” 4 1 to 78,000 X | = 
96,000 Greenwood а Bailey T Саш. Pref. ы ee: Yes 7% 7 1 102 oe 
00.600 Renis (W. т n W. x ee 15 | iia s 
200, are e .). оо Works, Ord. . ee ee А d А 
оло,000 Do. do. а ag 4 of у 
150,000 А ort. Deb. Stock oF 1074—1 E 
60,000 | India-Rubber, Gutta-Peroha & Telegraph Works.. 5% | 1 17 — 18 "e 
87,600 1Liv ead Railway, 2 өө M Ж N RT 1 — 1K 
10,000 0 do. Pref £10 paid ee 5 * 5 PTS ее 
600,070 | London United Trams (1901) 1 to 50,007 .. .. 6 * 8 8 — m 
899,990 ў , 60,008 to B to 100,000 (26 6 paid) ри 6% | 8 is 
125,000 Do. do, б Cum. Pref., to 126,000 sé b * 5 8 — à 
1,891,000 Do. do. ist Mort. Dep. is 4% 4 90 — 95 - 
814,016 | Me tan El my Trams, Defd...  .. ee N 8 —% 
600,000 i 5 % Cum. Pref. буз 59 ЭУ 5 5 “- 
850,000 Do. 4i % Deb. Block Bed LS 44 4 —1 +1 
150,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 50,000 6 6 4 6 ee 
94,500 | Potteries Е. Tro., 90,001 to 40,000 4 60,001 to 54,500 5 4 24 . 
94,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 b b Ti— p 
945,000 Do. 449% Deb. Воск ..  .. .. .. oo 4 43 101 —104 2 
87,850 | Telegraph Construction and Maintenan 58 16 15 824 — 844 ee 
150,000! Ў 4% Deb. Вав., 1 to 1,500 Red. 1909 4 4% | 100 —102 oo 
8,599,200 Unde е Е an Lon. T 5 96 Profit Shar, 8. Nts. es 5 5 90 ORE ee 
640,000 Water: City Railway, Ord, Btock ec ee Bà 9 99 —102 ee 
66,668 Willans & ‘Robinson, 1 to 80,000 & t 80,001 to 116,666 Ni i E 1 ae 
66,666 Do. 6 1600 80,001 to 80,000 & 195,001 to 141,666 Nil Nil 1 23 rs 
246,806 1st Mort. Deb. Stoo Btock ee ee ee 4 % 4 % 15 = 80 


ELECTRICITY SUPPLY COMPANIES. 


14,000 | Bromley (Kent) E.L. & P., 1 to 14,008 s 5 4 961 B — 53 5— Mx 28 bs 
D B 5 do. 4 5509 1st. кр 22 T 0 12 Ч 101 — , 99 — 101 xd oe és 
9 rompton Kens. MH eg mi to x ee ee е 
00000 | Ce Central осал 49,0 Deb, Bock ‘| 100 ? 44 | осон 101 —104 е Hs 
9 n 0 y Gar. LI ee Ж Ж — rye ee ae ae 
80,000 SB y Bagoly 5 % | 5% 4- 44 84— 44 ` . 
0,000 in oe ity Undertaking gi Gam. Ри. б | d4 1— а 2 4 ә 
е n . е 2 . y: — тт 0 oe 
420,000 Do, 1, 4% рез. &$too ee | 100 y А 4 «X 101 —104 101 —104 M 
44,496 | Chelsea Hlectrioity Ва A hc b 3, 6 % B 55 b — 53 iu s 
"70.508" City M Losdés ise, Ligh xl = боовны. 840 any: 100 — 101 10 — 10 i 10 5 
0 80. 9 -— , n “А ое 
Do. 6 % Cum. Pref., 1 to T ..| 10 * 6 & 11 — 12 11 — 13 n ee 
400,0008 Do. 5 Db. Stk., Sorip. (iss. at 115) all pd. еә Р. 5 b 198 —196 128 —196 1244 е е 
800,000 ро. 4$ % $nd Db. Stk., Prov. Orts., all pd. 100 * 4X 100 —108 100 —108 t ici 
40,000 | County of Durham Electri al Power Ord... Е 9 0| 4% зн Бли e os oe 
,000 Do. do. 5 % Bret. ee b 6 & — — EA к КБ 
40,000 ше: London шесе zh 1—10,000 10 5 $ — 8 - i es 
80,000 do. Pref, 40,001—60,000 | 10 6 + 114— 12 111— 1j 113 — 
400,0003 do. «4 Deb. k eo oe ne D 107 —110 107 —110 oe ee 
400,000 Do do. 2nd Deb. Stock .. | Stock * 101 —104 100 —102 xd 100 vis 
80,000 | Edmundson's Elleotric Corporation, Ord. ares b 4% 8— 5 8 — 60/ Ке 
80,000 Do. do. 6 % Cum. Pref. Se 6 & 4— 42— 6 
820,000 Do. do. 44 96 In Mort Deb. Bik 100 * 100 —108 100 —108 " oa 
10,000 Folkestone, 1 to 10,000 ee ee 5 X a 5 ee ее 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ee ee 5 6 А = 4 чар ee oe ee 
15,000 Do. 13 UM Deb. Btock  .. m ee | 100 43% 99 —102 99 —102 s v s 
18,000 Hove, 1 to 18, ee oe eo ee ee oe b 9 ^ 8 — 7 8 — ee 
10,000 Do. New (26 10s. ) mm ee ee ee 28 9 ^ 7 ET 1 es 0 + 
87,800 Do. 4% Deb. sé us 2s x .. | 100 4 $, 98 —101 99 —101 we $5 + 
7,800 Do. 44% Deb. Stock .. ee | 100 44% 98 —10t 99 —101 _ ee b + 
21,000 and n ru Ord. 5 10 10 % 93— 102 92— 103 s T x 
111.600 London Electric Supp! Corpora u, Limited, Ord. * ‘ 19 a eg a a B : 5 
n 0 pp y on. 90 — — oo ee ee 
60,000 Do. do. 6 Pref... 6 6 6 * 6 — of d- 34 97/6 T $ 
234.000 werde meg n 100,000 i * 7 104 7 5 92 — 8 em i: 
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DESIGN COEFFICIENTS FOR DYNAMO- 
ELECTRIC MACHINES. 


Ву Н. M. HOBART ARD A. G. ELLIS. 


THE most extensively employed basis for the design of elec- 
tric machinery is the “ Output Coefficient.” This may be 
denoted by the letter S. Practice varies as to the units in 
which the factors are expressed. In thisarticle the following 
will be employed :— 


W = watts rated output from the dynamo or motor. 
Wher : the rated output of a motor in brake-horse-power is 
given, w ів equal to the equivalent value in watts. 

D = air-gap diameter of armature in centimetres. 
À y = gross core length of armature in centimetres. 
R = speed in revolutions per minute. 
ызаа шыл» 
D? X M NR 

(In the case of such alternators as have a normal rating 
corresponding to other than unity power factor, the value of 
the volt- amperes output at rated load is substituted for w.) 


I.— ThE OUTPUT COEFFICENT OF CONTINUOUS-CURRENT 
DyNAMO-ELECTRICO MACHINERY. 


The gradual increase in the output coefficients em- 
ployed by designers, as time goes by, is the result 
of the more wide-spread experience in the designing 
and manufacturing of dynamo-electric machinery. While 
accumulated experience in designing and manufacturing 
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approximations, and simply serve to facilitate the rapid 
determination of the preliminary dimensions, or to derive 
from one machine approximate dimensions for another 
machine of different size. While the skill of the designer 
may enable him to obtain larger values of £, it will not be 
practicable to deviate greatly from the values above set 
forth except in so far as is necessary in conforming to varying 
requirements as regards temperature rise and quality of com- 
mutation.“ 

The values are plotted in fig. 1. 

In the second edition of the above-mentioned treatise, 
published in 1902, the output coefficients of continuous- 
current machines are stated to range from 


0:0005 in very small machines with gramme-ring armatures, 
up to about 


0:0025 in large multipolar drum machines. These loci are 
shown in the diagram of fig. 2. 


The fifth (1904) edition of Fischer-Hinnen's Elek- 
trischer Gleichstrom Maschinen ” contains a table of data of 
60 continuous-current machines of various ratings, from the 
designs of & good many engineers in several different 
countries. The designs were developed during the period 
1895-1902, and may be taken on the average as giving 
another check on the state of the art in 1898. "The 60 
output coefficiente are plotted in fig. 3 in terms of the gap 
diameter. 

In an article by Müller, entitled ** Beitrag zum Entwurf 
von Gleichstrommaschinen," and published in the Zeitschrift 
für Elektrotechnik for October Ist, 1905 (p. 575), the 
values plotted in the curve of fig. 4 are given. These may 


оте designs from 


Fig 5 


writers от hractice. 


| | 
"^ bin bob dam D— A Э 1 
Oel. (оол! ol 6 2 


"T, "v awe 
Lomltinuoas arrest ГАСА 


| 575 бгр с н й p yr 
/ VacCH/es yp uerms 


— j = 
of Armature Lamele 
4-+ + + 4 $ 


50 100 150 200 250300 350 JO 100 150 £00 250 300 350 
/) Armature Diameter in ims 


OUTPUT COEFFICIENTS FOR DxNAMO-ELECTBRIC MACHINES. 


tends to increase the practicable output coefficients, the 
highly commendable tendency toward greater stringency in 
modern specifications tends to counteract, or, at any rate, 
retard the progress toward higher output coefficients. Were 
the generally accepted standard of excellence as low as it 
was 10 years аро, а very striking increase in the values of 
the output coefficient would be found. 

In the first edition of Dr. Kapp’s “ Elektromechanische 
Konstruktionen,“ published in 1898, we find the following 
table of pairs of values of р and & for continuous-current 
machines :— 


D & 

50 .. .. 000100 
100 ... ... 0'00115 
200 .. ... 000145 
300 ... 000175 


In connection with this table, Dr. Kapp gives the follow- 
ing clear statement of the way in which ute should be made 
of the data ; These values are to be regarded as only rough 


be taken fairly to indicate the values now arrived at on the 
Continent in the design of this class of apparatus, where, 
however, it must be remembered that the standardised limita 
of temperature rise are much higher than in England and 
America. As a matter of fact, Miiller’s curve may be said 
approximately to agree with a curve representing good 
practice in England, which, in view of the lower per- 
missible temperatures and higher insulation requirements 
in England, is equivalent to saying that good  prac- 
tice in England represents a` greater advance in 
the design of continuous-current dynamo-electric machinery 
than that represented by Müllers curve. In other words, 
reduced to the same standard temperature and commutation 
limite, best practice in England is somewhat in advance of 
the standard represented by Miiller’s curve. However, with- 
out a close knowledge of the degree of conservatism 
practised by Müller in setting forth his values for publica- 
tion, it might be unfair to him to accept the above conclu- 
sion ynreservedly. It is desirable particularly to point tbis 


, for, as stated by Dr. Kapp in the quotation given above, 
e output coefficient while of great utility cannot be more 
Nan a rough nucleus from which to evolve a design. 
Employed with a clear understanding of this limitation, it 
may, however, be stated that the conception is one of great 
utility to the designer, aud it becomes the more important 
to ensure its intelligent use by dealing in some detail with 
the subject. | 

In fig. 5, a section of Miiller’s curve is reproduced. The 
points I, IT and III are from the writer’s own practice, and 
are instances where a high output coefficient corresponded to 
the most suitable design. This, however, is frequently not 
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designed as to minimise the number of parta to be built for 
stock, and also with a view to giving to the designs for each 
voltage the general proportions most suitable for obtaining 
the best resulte. The ratings were very conservative, which 
accounts for the low output coefficients. The point to which it 
is desired to call attention is not, however, the general order 
of magnitude of the output coefficients, but the fact that 
its value is nearly independent of the diameter. This 
resulted from the particular plan of design which was 
followed in this instance. The dotted line in fig. 7 affords 
another interesting instance. It passes through the output 
coefficients of five 150-H.P. 350-volt continuous-current 
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OUTPUT CoBFFICIENTS FOR DYNAMO-ELECTRIC MACHINES. 


the case. Thus, in a number of alternative 250-Kw. 250- 
R.P.M. designs which one of the writers once worked out, he 
obtained the output coefficients set forth in Table I. 


А TABLE I.—OUTPUT COEFFICIENTS OF 250-Kw. 250-R.P.M. 250-VorT 
CoNTINUOUS-CURRENT GENERATORS. 


Output coefficient Ё 


Gap diameter in Six-pole Eight-pole 
centimetres. designs. designs. 
80 or ds 0:00193 — 

90  .. .. 000230 — 
95 .. 000292 — 

100  ... . 000304 0:00182 
105  .. .. 000338 — 

110  .. е9 — 0:00230 
115 ss ése — 0:00272 
120 sae — 0:00292 


The values in the above table are plotted in fig. 6, on 
which a section of Müller's curve is also reproduced. Fig. 6 
illustrates the fact that while the output coefficient is useful 
as an approximate locus, the details of a particular case 
lessen its significance. In fact, a careful consideration of the 

technical constants, and cost, of these nine alternative designs 
showed the design indicated in fig. 6 by the double circle to 
be the preferable one, and a cost analysis showed that the 
total works cost was only 8 per cent. higher than that of 
the design shown in fig. 6, as having the highest output 
coefficient, although the latter has an output coefficient 
47 per cent. higher than that of the former. 


(2 00838 _ 1. 17). 
0'00280 

Such considerations come up time and again іп actual 
Jlesigning work, and, so far as continuous-current machinery 
is concerned, should serve as a warning not to stake every- 
thing 6n a high output coefficient.. 

In fig. 7 are plotted three curves, giving the output 
coefficients of some 115, 230 and 550-volt continuous- 
current dynamos for 80, 100, 125 and 150 Kw. rated output 
at speeds of 580, 500, 450 and 425 R. P. uu. These were во 


motors for five speeds ranging from 68 R. P. M. up to- 1,224 
R.P.M. The speeds increase from left to right, and each 
design has three times the speed of ita left-hand, neighbour. 
In working out these designs, the writer's purpose was to 
demonstrate the preferability of low-speed designs for con- 
tinuous-current motors, and he had no particular interest in 
employing very high output coefficients, it merely being 
important to treat the designs for different speeds with 
uniform fairness. 

In fig. 8 are plotted in terms of the gross core length 
(А g), the output coefficients of five continuous-current 
dynamo designs, each of which had a gap diameter (D) of 
80 em. The speeds, going from left to right, were 800, 
600, 400, 300 and 200 R. P. M., and the rated outputs were 
79, 85, 93, 97 and 100 Kw. at 500 volte. 


(To be continued.) 


Alternating-Current Networks. — Signor Grosselin 
has presented to the International Society of Electricians a com- 
munication on “ Тһе Factor of Safety Advisable in Connection with 
Alternating-Current Networks." 'The surges caused by harmonic 
resonance may be looked upon as rare, and happen only on net- 
works of small extent; the remedy consiste in suppressing the 
harmonics of the alternators or in checking their effects by the use 
of limiting devices, in other words, by safety fuses. The perturba- 
tions due to closing a switch may cause such disturbance as to 
double the normal pressure; but in order to do this it would be 
necessary to have cumulative circumstances, which, fortunately, 
are rarely met with in practice. It is advisable, however, never to 
close a switch so that high pressure is thrown on an empty cable; 
it is far preferable to do this through a rheostat. A less favourable 
case is that of opening a switch at the far end of the line. The 
result depends upon the pressure of the current at the moment of 
breaking, and in this respect it is easy to see that a slow-break 
switch is preferable to one working at high speed. Short-circuits 
are the greatest cause of serious disturbance. Atmospheric 
discharges may also cause serious damage; means should be 
taken to conduct such discharges to earth through a non-inductive 
resistance, and the connecting cable should be short and as straight 
as possible, | 
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SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


AIDS TO CANVASSING.” 


Амомсзт the information the canvasser should have at his 
disposal are data as to the average bills of customers, their 
kilowatt-hour consumption per 8-c.r. lamp connected, the 
cost of lighting various size lamps per hour and the cost 
per hour of operating various heating and cooking devices. 
In canvassing shops, the data as to the average, the 
maximum and the minimum consumption per equivalent 


8-c.P. lamp connected, are very valuable, since in the case. 


of any proposed lighting scheme, the monthly or quarterly 
bill can be fairly accurately estimated from these figures for 
shops doing the same class of business. 

The electrically illuminated sign forms an exceedingly 
good advertisement for the shop keeper, and at the same 
time is a good source of income to the central station. 
Therefore the canvasser should be supplied with sketches of 
suitable signs, figures as to the first cost, the cost of instal- 
lation and the cost of operation. 

The general policy that should be adopted in canvassing, 
is to see that the customer gets what will be most econo- 
mical and serviceable, as this is the policy that pays best in 
the end, for though the load at first is not as great as it 
might be, it means the obtaining of a satisfied customer who 
is a valuable asset. 

If the canvasser has with him illustrations of some of the 
principal components employed in house wiring, it will aid 
much in his explanations of such things as the difference 
between side brackets, drop lights, pendante and electroliers, 
between flush, pendant and ordinary wall switches, and the 
many other devices which play their part in enhancing the 
convenience of an electric service. 

In this connection good use could be made of illustrated 
pamphlets to give general and popular information 
concerning the methods of wiring houses, the location 
and arrangement of fixtures, switches, &с. ; the use of two- 
way and three-way switches for hall and staircase lighta ; 
the economy arising from the use of a pilot lamp for cellar 
lights ; the increased cost of concealed over surface wiring ; 
the possibilities of the electric motor for driving the sewing 
machine, the meat chopper, the washing machine and the 
mangle. Also general details of electric heating and cooking 
devices. Attention should be specially drawn to the fact 
that the wiring of a house does not involve the mess made 
by plumbers or gas-fitters, and that it does not mean the 
pullingiof the house to pieces or the damage of valuable wall- 
papers, &c. 

POWER CANVASSING. 


Power canvassing is much more difficult than the canvassing 
of residences and shops. It requires, if it is to be handled 
successfully, the services of a trained technical man. In the 
power business is to be found the most paying load of the 


station, for though the rates obtainable are not high, the . 


demand is spread over a large part of the day. There is not 
so much difficulty in obtaining power customers where the 
motor capacity required does not exceed 15 H.P. It is the 
larger power user who p not easily persuaded to forsake his 
1 power plant. e says the rates are exorbitant, that 
e can produce power at £2 to £4 per horse-power per 
annum, and proves it to his own satisfaction, by dividing the 
cost of his fuel by the product of the maximum indicated 
horse-power of his engine and the number of working hours 
per unnum, occasionally condescending to add in the engine 
driver’s wages, though reluctlantly, as he says he has to have 
a man anyhow to do general repairs, to stoke the fire for 
warming the building and to produce steam for other 
heating purposes. Such men require very carefal handling, 
if they are to be won over. 
The best method of dealing with the power situation is to 
investigate the conditions in each factory by turn, making 


* Previous articles of this series appeared on pp. 650-1 and 
656-7 of the current volume. 


tests where possible. 


The owners are usually quite willing 
to grant permission for this. Some factory is certain to be 
reaching the point of overload of its own power plant or pos- 


_ sibly a breakdown occurs; this affords the opportunity for 


the central station. A motor is installed on trial—the inevit- 
able result follows, another motor goes in, until at last, after 
much 5 of time, trouble and attention on the 
part of the central station management, the whole plant is 
motor-driven, and then affords an example for other factories. 

The installation of a motor, say, on a 60-day trial, is 
almost invariably a safe risk to undertake. Under these 
conditions the best, method of installation must be insisted 
upon and every care expended to ensure the most economical 
results, by taking full advantage of the flexibility of a 
motor drive and the possibility of cutting out all unneces- 
sary line shafting—for the greater the economy effected, the 
sooner is the user convinced of the good value of central 
Station power. 

Here, again, data as to the current consumption of other 
customers are of great importance. These should be tabulated 
under headings similar to the following :—(1) kW.-hours 
per month. (2) Connected load in horse-power. (3) 
Individual or group drive. (4) Number of motors. (5) 
Percentage of average load to connected motor load. 

Prospective power customers always wish to know what it 
із going to cost them per month or per annum to run а 
particular motor, and usually multiply the full rated horse- 
power of the motor by the number of-working hours and 
by the rate charged for current, which naturally gives an 
excessive figure. Now tables, prepared in accordance with 
the suggestion made above, will indicate that the average load 
on a motor rarely exceeds four-tenths of the rated load, and 
more usually is in the neighbourhood of one-third of that load. 

Very often steam and other heating systems play a very 
important part in the operation of a factory, so at the time 
a motor installation is made it is well to look into this part 
of the factory economy also, to see that, all leaky pipes are 
caulked up and proper steam traps used on all drains. Sug- 
gestions should be made for the improvement of heating 
apparatus if possible. Even such a simple idea as to install 
double windows during the winter months makes quite a 
difference in the coal pile. Thus indirectly, the introduction 
of the motor drive is associated with a general reduction 
of manufacturing costs, for which the motor drive gets 
the credit. 

Circulars and pamphlets, bearing on the use of elec- 
trical power in factories, keep the manufacturers' interest, 
alive. Illustrations of various applications of motors, though 
not dealing with the particular business the manufacturer 
may be interested in, wil cause him to think of some 
machine in his own business to which a motor could be 
applied in а somewhat similar way. As the number of 
booklets required is small, the cost of producing special 
advertising publications for power users is proportionately 
greater than in the larger field of residence and shop light- 
ing, 80 advantage should be taken of the pamphlets and 
leaflets issued by the manufacturers of motors, who are 
usually glad to forward copies of the same for distribution. 
The special folders and booklets prepared by the various 
advertising specialists are also very useful. 

The testimony of a well-pleased customer is often of great 
service in bringing to the point of decision a man who is 
still hesitating as to whether he shall use electric power or 
not; so that if the prospective customer can only be 
persuaded by the canvasser to go with him to see the well- 
pleased customer, the latter will probably do much to convince 
him ; his words will have very much more effect than those 
of the canvasser, as the possible customer appreciates that he 
has no axe to grind" or commission to earn, so that his 
evidence will be impartial and unbiased, and, therefore, 
worthy of careful attention. Moreover, in so doing, the 
canvasser will make a better friend of his pleased customer, 
for it is a well-known fact concerning human nature, that no 
one ever did a favour for a man without liking him better 
than he did before. The customer also appreciates the 
delicate flattery of an appeal to his sound business judgment 
in having, after due and careful consideration, decided to 
install an electric drive. 

Undoubtedly the individual driving of machinery should 
be advocated, whenever feasible, so that the utmost advan- 


———————— Rael 


Vol. 59, No. 1,510, Мотвывив 2,1900] THE ELECTRICAL REVIEW. 


729 


— c — — — — — 


tage can be taken of the economy arising from the elimination 
of the friction losses of belting, shafting, &c. The saving 
of power in this way often amounts to a considerable item, 
which assists largely in the arguments as to the superiority 
of electric driving over other methods. Too much emphasis 
should not be placed upon the saving to be effected in this 
way, for it is not enough merely to show a man that by 
dispensing with belting and sbafting, and putting in 
individual motors, much of the power now being dissipated 
could be saved ; the question must be treated in its broader 
sense of the total reduction in cost to be anticipated by the 
use of central station power, otherwise, by not taking all the 
factors into consideration, the prospective customer may 
follow the canvasser's advice to the extent of installing an 
individual motor drive, but may then proceed to operate it 
with his own generating plant, instead of using the central 
station service. 

Like many other good things, individual motor driving 
can be carried too far, not so much in the electrical sense, for 
the difference in efficiency of modern electric motors at 
light and fall loads does not amount to a very serious item, 
but from the point of view of the capital investment in the 
motors, the interest on which is as much an operating cost as 
the energy consumed. 

One great difficulty that confronts the canvasser is the 
question of the prospective power user as to what he is to do 
with his existing power plant. It is not easy to show some 
manufacturers that though they may have charged the entire 
cost of such plant to their depreciation account, and it is not 
now represented by any value in their books, yet the cost of 


fuel and maintenance is in excess of the cost of operation plus 


the interest on the investment and depreciation of a modern 
installation. Each case of this kind has, of course, to be 
separately considered and careful tests made of the existing 
plant. In all probability some arrangement could be made 
on a guarantee basis, to the effect that, during the first year 
of operation, the charge for power should not exceed the 
present cost of the obsolete plant. After an investigation in 
cases of this kind, certain motor manufacturers are prepared 
to co-operate with the central station in supplying the motors 
on a rental basis, agreeing to take the motors back should 
the cost of the service prove to be very much in excess of that 


estimated. The usual result of such a test is that the motors 


stay in. | 

It is advisable to render every possible assistance {оа 
prospective power user in the disposal of his old power plant, 
for the sooner it is sold, the sooner the central station is 
assured of a new customer. It reed hardly be. remarked 
that it is well to endeavour to make the sale outside the area 
Supplied by the central station. 

The small power user often does not use electric power, 
simply because he does not realise that it can be applied in 
his particular case, so that it is necessary to bring examples 
of motor applications to his notice, and make suggestions as 
to how he could also take advantage of the same power. 
He is also interested in the cost of such power, and in what 
his neighbours are doing and paying. Data should be 
collected of various machines that are specially built for 
direct driving by motors, for such apparatus is usually more 
gatisfactory than that which is driven by belt. For 
instance, many grocers, rather than operate their old hand 
coffee-mill by a separate motor belted to it, would invest in 
a modern direct-connected mill, if they only knew of the 
existence of a neat, efficient and compact machine. 


Electro-Deposition of Nickel on Nickel.—Writing in 
L'Electricien lately, R. Snowdon states that an electro-deposited 
film of nickel will not adhere to nickel orto a surface that has been 
coated with a layer of nickel on some former occasion, the reason 
being presumably that the surface bears a thin film of oxide. Good 
adhesion, however, can be obtained if the object is made a cathode 
for a short time in a bath of dilute hydrochloric acid of about 11 
per cent. strength, the current density being 8 amperes per sq. 
decimetre. The article is then quickly rinsed in water and intro- 
duced into the nickelling bath, which should be composed of 80 
grammes of nickel-ammonium sulphate dissolved in one litre of 

water. The depositing current should have an k. M. Ff. of 3:8 volts 
and a 51896 of 2 amperes per sq. decimetre, the temperature being 
kept at 18° C. 


. usually and inconveniently long as 20 metres, 


THE ABSORPTION OF THE 
ATMOSPHERE FOR LIGHT OF DIFFERENT 
WAVE-LENGTHS. 


By J. S. DOW, B.Sc. 


THE general belief up till now has always been that rays of 
long wave-length penetrate the atmosphere best. Mr. C. 
Orme Bastian, however, in a paper read before the Institution 
of Electrical Engineers in May last (abstracted in the 
ELECTRICAL REVIEW, June &th, 1906, p. 943), and in 
subsequent letters has maintained that it is the rays of 
short wave-length, such as are found in the mercury arc, 
which penetrate the atmosphere best, and has made other 
equally interesting statements which, if true, would seriously 
affect all photometrical work. 

The writer has been unable to find any published figures 
relating to the absorption of the atmosphere for luminous 
waves, and hopes to make some experiments on this point. 
Meantime it occurred to him that a discussion of some of 
the suggestions made by Mr. Bastian would be interesting. 

Mr. Bastian appears to have formed his opinion as to the 
penetrating power of rays of short wave-length, mainly on the 
results of some experiments on his mercury vapour lamp, 
described in the paper referred to, but he has since quoted 
various facts—such as the blue appearance of distant 
objects—in support of his views. 

The results referred to were briefly as follows: The 
candle-power of the mercury lamp was found to vary 
enormously for different distances between the mercury vapour 
lamp and the photometer. When the lamp was 1°86 metres 
from the photometer screen it had a candle-power of 14. 
But when the lamp was removed to a distance of 21:5 metres 
from the photometer, it had apparently a candle-power of 25. 
Mr. Bastian gives it as hisopinion that the Purkinje effect 
was no sufficient explanation of these differences, and, 
instead, he prefers to attribute them to :— 

1. The different resistance offered by the atmosphere to 
the passage of light of different luminous wave-lengths. 

2. The supposition that the difference in the intrinsic 
light density of the two illuminants results in the light from 
the two sources being absorbed by the atmosphere in a 
different degree. 

Now, if Mr. Bastian were right in attributing his resulta 
to either of these suggestions, the atmospheric absorption 
would have to be immensely greater than is commonly 
supposed. It is common experience that the brightness of a 


light always looks about the same to the eye at moderate 


distances. For the quantity of light entering the eye and 
the area of the image formed on the retina are both inversely 
proportional to the distance away of the object. Hence the 
quantity of light per unit area of the image formed on the 
retina is practically constant. The brightness of the light, 
however, is not унше the same at different distances; (a) 
because different portions of the retina are unequally sensitive 
to light; (b) because of atmospheric absorption. Never- 
theless, one can, under ordinary atmospheric conditions, walk 
down a street without being able to perceive that the lights 
which line the street become very noticeably brighter as we 
approach them. 

But what would happen if the absorption of only 20 
metres of atmosphere could in any way alter the candle- 
power of a lamp from 14 to 25? Our eyes could not fail to 
perceive such changes as this, and presumably the lights 
would vanish out of sight and reappear again іп a most 
magical fashion. 

Consider next the first suggestion, namely, that the 
difference of 14 to 25 с.р. might be due to the difference in 
the absorption of the rays from the mercury lamp and the 
rays from the standard (Mr. Bastian does not detinitely 
state the nature of the standard). 

Does this mean that it is impossible to compare the lamps 
of different colour at different distances and get consistent 
results ? The writer has made many experiments which lead 
to the opposite conclusion, though, it is true, the distance 
of the light from the photometer was never made so un- 
Mr. Bastian 
may, therefore, object that the experiments were not made 
under the right conditions. . 

But it must be admitted that an effect which causes an 80 
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per cent. change for a distance of 20 metres, ought to be 
very noticeable even for distances up to 4 metres or so. 

The writer (Electrician, August 24th, p. 750) using an 
Everett-Edgcumbe flicker photometer, and a purposely strong 
illumination of the photometer disk, has compared a red 
screened glow lamp against a green screened glow lamp at 
distances from 50 to 150 in. The extreme difference 
between the results was only about 7 per cent. Moreover, 
the figures, though naturally varying somewhat, showed no 
sign of a progressive change such as that chronicled by Mr. 
Bastian. Yet these lamps were more different in colour 
than any likely to be compared in practice, as a spectro- 
scopical examination of the lights proved. 

In addition to this the writer has frequently obtained 
equally consistent results with a J.ummer-Brodhun photo- 
meter under the same conditions. 

If, however, the atmospheric absorption could ever reach 
the magnitude Mr. Bastian seems to suppose possible, it 
would very seriously interfere with the application of the 
inverse square law even for lights of the same colour. In 
order to investigate this point tbe author compared two 
similar glow lamps (uuscreened) at a series of distances apart 
upon a clear day, and also the same lamps under exactly the 
same conditions, during & memorably dense fog which 
occurred in the winter of 1904. On this occasion the 
atmosphere of the photometer room was very misty indeed, 
and yet, as will be seen from the figures given below, the 
results in both cases agreed very closely. Moreover, such 
differences as occurred were probably caused by the wrong 
location of the centres of illumination of the lights, as is 
shown by the ratio becoming constant in both cases, ав the 
distance between the lamps was increased :— 


Ratio of c. p. 


Distance between lamps. Clear day. Very foggy day. 
60 in 1:90 1:90 
80 „ 1:96 1:91 
100 „ 1:97 1:94 
190 ,, 2:00 1:96 
140 „ 2:00 1:96 
160 2:00 1:95 


Afterwards the two lamps were screened, first both with red 
glasses and then both with green glasses, and the results 
repeated. Again, they only differed in very much the same 
way as before. These experiments seem to confirm the 
opinion held by most people, that under the ordinary con- 
ditions of indoor photometry, atmospheric absorption may be 
left out of account, except possibly for very accurate 
standard work. 

Turning, now, to the second suggestion—namely, that 
light coming from a concentrated source of light is 
absorbed to a far greater degree than light coming from a 
diffused source of illumination—if this effect were great 
enough to account for Mr. Bastian’s results, we should 
certainly find that discordant results were obtained when- 
ever it was attempted to compare a flame standard, in 
which the illumination per unit area is small, against a 
glow lamp standard in which the illumination per unit 
area of the source is very great. But this is not the case. 
The writer, for instance (ELECTRICAL REVIEW, September 
28th, page 493), has compared the Harcourt 10-с.р. pentane 
lamp against a 50-С.Р. glow lamp standard at distances 
varying from 1 to 3 metres, and after a slight correction for 
the position of the centre of illumination of the pentane lamp 
the results agreed to 1°8 per cent. 

Moreover, under ordinary atmospheric conditions (such as 
those under which Mr. Bastian’s experiment was presumably 
made) we do not notice that concentrated sources of light 
become dim much more rapidly than diffused sources, as we 
walk away from them. | 

What, then, are the possible explanations of the differences 
which Mr. Bastian has found? Wrong location of the 
centre of illumination of the sources does, as we have seen, 
cause differences, but not of this order. Again, when one of 
the sources of light compared is large in area, it sometimes 
happens that all the rays cannot enter the photometer and 
strike the screen when the lamp is close to the photometer, 
thus making the candle-power appear low. But it may be 
taken for granted that Mr. Bastian avoided this source of 
error, and, indeed, it could hardly produce the enormous 
differences we are dealing with. But what does seem highly 
probable is that the differences recorded were due to the 


Purkinje effect. Mr. Bastian, while expressing his disbelief 
in this suggestion, omits to mention many facts on which 
this phenomenon depends. He does not mention what type 
of photometer he used, so that we have no clue to the size of 
the illuminated surfaces. He does not even state whether 


any precautions were taken to keep the eye at a constant 


distance from them, and he does not definitely state the 
nature of the standard used, though we infer that it was a 
glow lamp standard. 

Nevertheless the illumination of the photometer surfaces 
appears to have been'so low, that it seems hardly possible 
that the Purkinje effect was not in evidence. 

The writer's experiments (Elertrician ref. cit.) when com- 
paring red and green lights with a Lummer-Brodhun photo- 
meter, showed that in this case the Purkinje effect began to 
be observable when the illumination of the photometer 
всгееп was reduced to 0-2 candle-metre. 

In Mr. Bastian's case the distance from the photometer 
was 21:5 metres. Hence taking the highest value of the 
candle-power, namely, 25, the illumination of the photometer 


25 2 
screen works out to = 0:055 candle-metre. 
(21-5)? | ar 


At weak illuminations like tbis, * the battle of the rods. 


and cones " would be in full progress, and a further reduc- 
tion of the illumination would eventually result in the eye 
becoming totally insensitive to red light, with corresponding 
favourable results to the mercury lamp. 

But the figure given by no means rests on the writer's 


determination alone. Sir Wm. Abney, for instance, 


(Colour Vision," p. 103) found that when the light from 
ап аге producing a spectrum was reduced in intensity until the 
brighter part of the spectrum under normal conditions—(the 
yellow part)—was reduced to "n Hefner-candle-feet, 
е ка ‘od 

the Purkinje effect was strong enough to displace the point of 
maximum illumination far into the green. Results hundreds 
of per cent. different to those at normal illuminations could 
be obtained at thia point. | 


This figure, 157 a Hefner-candle-feet, works out to abont 
0°06 candle-metre—slightly higher than Mr. Bastian’s 
figure. 

The suggestion of the author, therefore, is that in Mr. 
Bastian’s experiments the extremely weak illumination of 
the photometer disk id accentuate the green light as would be 
expected, and he cannot agree with Mr. Bastian that at such 
illuminations, the Purkinje effect is no sufficient explanation 
of what occurred. 

Nor does it seem that either Mr. Bastian’s experiments or 
the ordinary experiences of photometry justify the sugges- 
tions Mr. Bastian has put forward, or his opinion that the 
absorption of the atmosphere constitutes a grave source of 
error in ordinary photometry. 

Turning next to practical experience of lights in a fog, 
Mr. Bastian very fairly points out that in comparisons 
between the penetrating powers of red and green light, 
people often lose sight of the fact that a red glass placed in 
front of an oil lamp lets through more light than a green 
glass. For this reason the writer will not urge too strongly 
the fact that at sea the red port light can be seen further 
than the green one, and that the difference in brightness 
of the two becomes more and more marked as the distance 
from the lamps gets greater. Mr. Bastian, however, tries to 
explain the undeniable fact that arc lights are bad in a fog, 
on the ground of the light in the arc being so concentrated. 

The writer has already tried to show the untenable nature 
of this theory. Moreover, many enclosed arcs are surrounded 
by opal or ground glass globes which, themselves, act as 
powerful diffused sources of white light. Nevertheless 
these, too, fade out of sight more quickly than incandescents 
of inferior power, and, in a fog, as one approaches the arc 
one sees first of all the arc itself (which appears red), and 


then «/lericards the diffusing globe. Also, in a really bad 


fog, glow lamps (in which the light is very concentrated, 
and the light comparatively small) can often be seen in the 
shop windows, while the powerful shaded arcs outside the 
shop are invisible. 

Mr. Marinier in his letter (ELECTRICAL REVIEW, August 
17th, 1906, p. 251) referred to the well-known and com- 
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monly accepted explanation of the colour of the sun at 
sunset, оп the ground that all save the red and orange !ays 
are absorbed in the greater distance of atmo-phere traversed 
Ar. Bastian, however, referred this phenomenon to re- 
fraction. 

But how can Mr. Bastian explain the fact that the sun 
even when high in the sky, looks red on a foggy day, and 
even on a clear day looks red again when viewed through 
smoke ? Surely this cannot be explained on the ground of 
refraction ? 

Mr. Bastian bas aleo claimed (ELECTRICAL REVIEW, 
August 3rd, p. 168) the blue appearance of distant objects, 
as a fact in favour of bis theory. But here again the 
explanation given by “Sol” (ELECTRICAL REVIEW, Sep- 
tember 14th) is surely a far more satisfactory one. The 
impression received by the eye does not suggest that the blue 
colour comes from the distant object iteelf. The appearance 
of distant objects is exactly as if a grey-blue veil were inter- 
posed between them and the eye, and the production of such 
a veil is easily explained by the fact that the blue waves 
from the sun—not the distant objects—cannot get through 
the mist and are irregularly reflected, giving it a bluish 
tinge. | 

Such rays as do pierce the mist illuminate objects with a 
golden colour, and this by contrast intensifies the blue 
appearance. 

'The blue appearance of the mist thus proves that it isthe 
blue rays which are s/opped. Moreover, as “Sol” very 
pertinently points ont, this bluish appearance is only seen 
against dark objects and not luminous ones. In fact, it can 
best be seen against such objects as black rocks which reflect 
scarcely any light at all, and cannot possibly be supposed to 
originate the blue waves. | 

'The true test as to which rays are transmitted best, is the 
colour of luminous objects at а distance. The sun appears 
red through a mist, and so do artificial lights. 

The writer has often observed on a misty night how the 
more distant of a long row of incandescent mantles appear 
more and more red. Again, the lights of a distant town, 
whatever their nature, appear orange or red, but who ever 
heard of any light appearing blue in the distance ? 

Mr. Bastian has also raised the question of the colour of 
water. But no setisfactory analogy can really be drawn 
between the behaviour of water and air, for different trans- 
parent substances exercise selective absorption in а way of 
their own. Glass, for instance, is powerful in checking the 
ultra-violet rays, quartz much less so, while a solution of 
alum is almost completely impervious to infra-red rays. 
One cannot, therefore, argue from analogy from transparent 
subetances other than air, and the question of the colour of 
water may fairly be ruled out as not evidence. It may, 
however, be pointed out that Sol's explanation can also 
be applied to explain the colour of water, and that according 


to Preston (“Theory of Light,” p. 466) pure water, like air, 


allows red rays to pass most easily. 

It is, however, legitimate to reason from the results 
obtained by producing artificially the conditiom of a fog 
by the suspension of minute opaque particles, and the fact 
that lighte seen through milky water appear red, while the 
solution itself, seen by reflected light, appears bluish in tinge, 
shows that the selective action of a fog is due to the fact that 
the extremely finely divided particles do really prevent waves 
of short wave length passing. The red appearance of arcs 
and glow lamp filaments as seen through certain opalescent 
globes is a proof of the same thing. 

It seems possible, also, that the action of a solution of 
iodine in completely stopping ultra-violet rays but allowing 
infra-red rays to pass unchecked is due to the action of 
finely-divided opaque particles, and also illustrates the action 
of a fog. | 

Preston in his Theory of Light" states that red rays 
penetrate the atmosphere best, and also shows mathematic- 
ally that the rectilinear propagation of light and its inability 
to “turn corners" is a consequence of the extreme short- 
ness of the wave length. There is abundant experimental 
evidence in favour of this view, and the theory of diffraction 
fringes shows that the rays of greater wave length turn 
corners best. 

Again, the well-known behaviour of Hertzian and ultra- 
violet waves is against Mr. Bastian's views. 


Hertzian waves are now known to be only light waves of 
long wave length. What is the consequence? They can 
penetrate even solid objects, while the atmosphere restricts 
their passage so little as to allow wireless messages to be 
sent from this country to America, and to enable ships to 
communicate their whereabouts in a dense fog. 

A great deal of spectroscopic work has been done on 
infra-red and ultra-violet waves. The former are waves of 
large wave length, and the absorption of the atmosphere 
does not materially influence the ease with which they can 
be detected. But the detection of-ultra-violet waves is ren- 
dered extremely difficult by the opacity of the air to waves 
of such short wave length, and the further into the spectrum 
the investigation is carried the greater becomes this opacity. 

Cornu is said to have found that rays of wave-length 
A = 211°8 рр were completely absorbed by 10 metres of 
air, while Schumann has obtained photographs of lines in 
the extreme ultra-violet, only by working in a high vacuum 
so as to allow the rays to pass from the source to the 
photographic plate without traversing any air at all. 

(These references are taken from Baly's ** Spectroscopy“. ) 

Therefore, as light waves beyond the violet are incon- 
testably absorbed by air to a far greater degree than 
ordinary luminous waves, while light waves beyond the red 
are absorbed to a much less degree, it hardly seems likely 
that luminous violet light should be /ess absorbed by the 
atmosphere than luminous red light waves, as Mr. Bastian 
contends. 

To the writer, therefore, it seems that the evidence quoted 
is overwhelmingly in favour of the supposition that luminous 
rays of great wave length, at the red end of the spectrum, 
penetrate the atmosphere with greater ease than luminous 
violet waves of short wave length. 


Electrolytic Precipitation of Gold from Cyanide 
Solutions.—In a paper communicated to the Elcctro-chemical and 
Metallurgical Industry, Vol. IV, No. 8, Prof. B. Neumann, Ph.D., 
has given the results of some very important experiments on the 
extraction and refining of gold. The cyanide process has been 
developed during the last fifteen years until at the present time 
one-third of the world's output is obtained by this method, the 
gold being finally recovered from its solution either by precipation 
on zinc or by electrolysis. For the electrolytic deposition lead 
foil strips arranged in parallel are used as cathodes, while iron 
sheets are employed as anodes. The E. Mu. F. at the terminals ів 
2-3 volts, and the best с.р. is about 0°5 ampere per square metre, 
whereby the gold is deposited in an adherent form on the cathodes. 
In the course of time both iron oxide and prussian blue are formed, 
both of which spoil the electrolyte, and for this reason lead peroxide 
anodes were recommended by Andreoli. Thislead peroxide coating 
is not sufflaient, however, to prevent the formation of lead cyanide, 
and as a consequence the innovation has not proved a success. In 
spite of the extended use of the electrolytic precipitation process 
on a large scale, very little reliable information as to the details 
of the method is available. The figures given of the ampere-hour 
efficiency differ considerably, and the author conducted his experi- 
menta to settle this diversity of results. 'These may be summarised 
briefly as follows: On commencing a run with constant c.p. the 


efficiency gradually rises to a maximum, and then continues to fall 


although the cyanide and gold contents may be kept constant. 
Thus, when the с.р. is 0'5 ampere per cent. square metre, the gold 
contents 10 grains per cent. cubic metre and the cyanide 0'5 per 
cent, а maximum is reached after 5 hours, and the efficiency 
becomes 3:81 рет cent. As the с.р. increases, this maximum decreases, 
and vice versa. Thus, with a с.р. of 0°25 ampere the maximum 
is 7:56 per cent., while with а с.р. of 4 amperes this falls to 0°24 
percent. Further, asthe gold contents decrease the efficiency also 
decreases; at the same time adherent deposits are obtained only with 
а low с.р. Other cathodes besides lead have been proposed. Tin, for 
example, answers well in some cases. Mercury cannot be used, as 
too large a volume is required to give the surface necessary. 
Carbon, however, can be employed with success, and this latter is 
essential for the further refining of gold by electrolytic means. 
Tais latter problem has been attacked with success, the best results 
being obtained under the following conditions :— The electrolyte 
contains 0°3 per cent. gold chloride, and 3 per cent. hydrochloric 
acid. The ср. is 140 amperes per square metre, and the 
E M.F. 0°2-0°4 volt. The anode is carbon with its deposited gold, 
and the cathode is pure gold. After an hour's run, the current 
efficiency is 198 per cent. The efficiency was calculated in gold in 
a trivalent condition, but as part is monovalent, this high value 
was the result. Additions of common salt decrease the efficiency 
somewhat. In this manner, gold of a purity of 0'988, instead of 
raw gold of 0:800— 0:900 purity, is obtained. | 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. Р. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, Lonion, W.C., and at Liverpool, to whom all 
inquiries should Le addressed. 


22,727. “New or improved arc or semi-incandescent lamp." Е. TURNER. . 


October 15th. 

е 22,729. “ Improved electrical automatic switch.“ F. D. EMERY. 
October 15th. 

22,748. Improvements in electrical distribution boards." P. LEOSCHER 
and H. Bevis. October 15th. . 


22,752. ''Improvements in electrodes." С. C. Connor and J. W. STUBBS. 
October 15. (Complete.) 


2,770. Improved electric foot warmer." R. J. Crow ey and F. F. PAYNE. 
October 15th. - 


© 22,777. "Improvements in or relating to tungsten filaments for electric 
incandescence lamps." W.P.THompson. (Consortium fuer Elektrochemische 
Industrie, Germany.) 

22,779. "Improvements in and connected with aerial conductor arrange- 
ments for wireless telegraphy.” W. P. Tnompson. (Gesellschaft für Drahtlose 
Telegraphie m.b.H., Germany.) October 15th. (Complete.) 

N, 89. Improved electrical conduit fittings." W. ScHMAHL and THE 
ARMORDUCT MANUFACTURING Со. October 15th. (Complete.) 


22,794. “ Improvements in and relating to electric furnaces.” THE BRITISH 
THomson-Hovston Co., тр. (The General Electric Co.) October 15th. 


22,795. Improvements in electric current collecting devices for railway or 
other vehicles." THE British THomson-Hovston Co., Lap. (The General 
Electric Co., United States.) October 15th. 


22,807. ‘‘Improvements in ligneous separating: diaphragms for electric 
accumulators.” H. LEITNER. October 15th. 


22,808. '' Improvements in electric heaters." Н. LEITNER. October 15th. 
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incandescence lamps." CONSORTIUM FUER ELEKTROCHEMISCHE INDUSTRIE. 
Date applied for under Patents Act, 1901, October 16th, 1905, being date of 
application in Germany.) October 16th. (Complete.) 


“ Improvements in signalling devices for electric railways and tram- 
ways." P. J. Рикоік. October 12th. 


'" Improvements in electrolytic celis." H. 8. HATFIELD. October 


22,921. “Iron peg provided with an adjustable insulator.” A. ToLLe. October 
17th. 


92,928. “ New form of counterweight for use with electrical cord pendants.” 
W. W. Martin. October 17th. 


2,944. Improvements in and relating to contact-breaking appliances used 
in electric ignition apparatus of internal combustion motors.” THE AUSTIN 
Motor Co., LTD., and H. Austin. October 17th. 


22,946. Improvements in or connected with electric order or signalling 
apparatus.” ECHAN & Sons, LTD., G. S. SMITH and А. L. AN NIN d. October 
17th. 


22,981. ‘* Improvements relating to dynamo-electric machines." H. A. JONES, 
R. Pour and THE PHa Nix DyNAMO MANUFACTURING Co., LTD. October 17th. 


22,992. “ Improvements in or relating to the detection of faults in electric 
ignition systeins for internal combustion engines.“ J. S. V. BICKFORD. October 
17th. 


22,297. ** Improvements in telephone instruments.” W. AITKEN and BRITISH 
INSULATED AND HELSBY CABLES, Lrp. October 17th. * 


23.002. Improvements relating to portable telephone and telegraph 
apparatus." W. A. W. E. Нзовтн, C. E.g LIV NCMAN and R. O. P. BERGLUND. 
October 17th. (Complete.) 


23,009. ‘Improvements in and relating to electric arc lamps.“ THE BRITISH 
'THoxsoN-HovsroN Co., LTD., and W. Н. Datton. October 17th. 


23.010. Improvements іп and relating to electric arc lamps.“ Тнк BRITISH 
THoMsOoN-HovsroN Co., LT». (The General Electric Co., United States.) 
October 17th. 


93,011. ‘Improvements in and relating to devices for controlling electric 
circuits especially upplicable to the control of electric motors." THE BRITISH 
Тномѕом-Носѕтох Co., LTD. (The General Electric Co., United States.) 
October 17th. 


23,012. “ Improvements in and connected with arc lamps.“ 
and Tug Maxim ELECTRICAL Co., LrD. October 17th. 
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23,065. Electric current generating and motive-power machine." W. 8. 
Frost. October 18th. 

23,075. Iinprovements in controllers for electrically-propelled vehicles.“ 
J. 8. Rawonrnu and A. RAwonrH. October 18th. 

23,00 1. Improvements relating to the application of the surface contact 


system of electric traction." R. Brown. October 18th. (Complete.) 


23,107. ‘Improvements in and relating to systems of electric distribution." 
Тнк British TuHoxsos-HovsroN Co., Lro. (The General Electric Co., United 
States.) October 15th. 


23,119. Improvements in and relating to the manufacture of incandescing 
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98,232. *“ Improvements relating to electric lampe." D. Tımar. October 
19th. (Complete.) 

28,289. Improved sparking plug." F. L. M. Bootsy. October 19th. 

23,246. ''Improvements in two-phase alternating current distributors.” 
H. S. Ross II. and F. E. Berry. October 19th. 

23,251. "Improvements in or relating to submarine cable telegraphy.” В.О. 
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(Date applied for under Patents Act, 1901, October 19th, 1906, being date of 
application in Germany.) October 19th. (Complete.) 

23,267. ‘Improvements in apparatus for heating by electricity." W. G. 
Ruopes. October 20th. 
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28,896. ‘Improvements in and in the manufacture of electric conductors, 
more especially applicable for use as incandercing bodies in electric lamps." 
W. D. Coolink. (Date applied for under Patents Act, 1901, May 9th, 1906, 
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NOVEMBER 9, 1906. 


No. 1,511. 


THE BOROUGH ELECTIONS. 


WE cannot in the interests of our readers refrain from some 
comment upon the results of the Municipal Elections which 
took place on November 1st. 

What does the result of the elections portend? This, if 
nothing else—that ratepayers in London are at long last 
waking up to the fact that there is such an evil as muni- 
cipal extravagance ; that, so long as the so-called Progres- 
sive candidates have their own way, that extravagance bids 
fair to continue. But there is something else. If we 
merely have regard to the numbers of electors who went to 
the poll, this is itself a valuable sign of the times; it shows 
that the middle-class ratepayer has begun to exercise the 
franchise in municipal affairs. He has begun to realise that 
it is worth his while to go a few paces out of his way in order 
to record his vote in favour of economy. Again, the result 
of the elections, in so far as it amounts to the defeat of 
Labour and Socialism, is an indication that the Middle 
classes, who, after all, bear the lion’s share of the burden 
of the rates, still have a controlling voice in their ex- 
penditure. 

There can be no doubt that amongst the industries which 
have suffered most severely at the hands of the Municipal 
trader that with which this journal is more particularly con- 
cerned takes a foremost place. When charged with extrava- 
gance in providing electric light for his district, the Progres- 
sive is heard to say, “ True, the outlay was great, but look at the 
sum of £—— which we have been able to write off against 
the rates.” Fortunately for the honest ratepaying citizen, 
the unreality of this assertion is becoming manifest to all. 
In spite of the alleged profit, the trend of the rates is ever 
upwards—and ever will be, in our humble judgment, so long 
as those responsible for local government endeavour to 
compete with legitimate private enterprise. 

What may ratepayers in general, and the electrical world 
in particular, expect from Municipal Reform? Economy ? 
Yes; but by slow degrees; for it must be remembered that 
by years and years of mismanagement London, as a whole, 
has been committed to wild extravagance. Taking their 
cue from the London County Council — sometimes mis- 
named the Mother of Local Authorities—the Metropolitan 
Boroughs (in so far as they have been Progressive) appear 
to have stopped at no expenditure. In the result debt has 
accumulated, and upon that debt interest must be paid. This 
is the burden which the Municipal Reformer is expected to 
remove from the shoulders of the ratepayer, but if he fails to 


shift it at once he cannot be justly blamed. But there 


are some things which he can do “right now” (as the 
Americans say). He can insist upon tenders being 
accepted in the interests of the ratepayers, not of the 
firm or firms making the tender. He can refuse to allow 
the fact that a particular tender comes from within his 
district to bias his judgment. We trust that the ruinous 
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policy of the Poplar Guardians in this matter of tendering 
may never more be adopted. Again, the absurd system 
of providing for Union rates of wages in contracts with the 
local authority should be dropped, and that quickly. 
What right have members of a local body, who are mere 
trustees of the rates, to do anything but get work properly 
done at the lowest price possible? If Poor relief is 
necessary—as it too often is—there are other channels 
through which it may.flow ; but we cannot admit that any 
local authority should be dictated to by the officials of any 
Union. 

We understand that there is а movement on foot to 
promote the equalisation of rates throughout the metropolis. 
Strongly as this idea should be opposed, one can look upon 
it with greater equanimity now that, as a result of the recent 
polling, 25 out of the 27 London boroughs have declared 
for municipal reform. 

While, as we have pointed out, we welcome the acces- 
sion to power of men who make the name Reformer their 
title and Economy their policy, we trust that the municipal 
electorate may show the same spirit in the County Council 
elections next year. There is no reason why the result 
should not be the same, seeing that the borough clectors 
were included in the new register, which will still be in 
force next April. So far from setting an example of 
economy, the County Council would seem to preach expendi- 
ture in their every action. Witness their Thames steamboats 
and their present wild proposal to undertake the supply of 
electricity to London on a stupendous scale. Even in the 
preliminary negotiations relating to this latter undertaking 
they have shown no regard for economy. Mr. Merz's Bill 
of 1904-5 was bitterly opposed, at enormous expense, by the 
Council. At the end of 1905 they brought forward an 
ill-considered scheme, for which they could not even obtain 
the sanction of a Liberal Parliament. Nothing daunted, 
they are prepared with another scheme, which was set forth 
in some detail in our last issue. 

Last week the Council, for the sake of appearances, we 
suppose, thought they were going too fast in tramway 
matters, 80 they are holding some of their extensions back 
for the present. This week they have approved of a pro- 
posal to saddle London ratepayers with financial respon- 
sibilities for an undertaking to supply electricity over an 
area of 451 square miles, at a cost of who-knows-how-many 
millions. If London electors do not express themselves very 
plainly next March on this particular piece of recklessness, 
we shall be indeed surprised, but between now and then we 
‘shall have occasion to thoroughly analyse the scheme. In 
the meantime, we can only hope that before it comes before 
Parliament the County Council will have an entirely altered 
»onstitution. | 


On Saturday last the Conference con- 
cluded its labours, and the terms of the 
Convention were disclosed ; we give else- 


where a number of the principal clauses. 
There is little doubt as to the ratification of the treaty by 


the British Government, though it will probably come before 
Parliament for discussion, and of the foreign delegates only 
the Italians anticipate difficulties in this respect. 

It appears that the British delegates were instructed to 
agree to the principle of intercommunication between land 
stations and ships in general within reasonable limits, what- 


The Wireless 
Telegraphy 
Conference. 


ever the system employed, but with the reservation that any 
Power might exempt as many of its stations as it thought 
fit. This reservation, however, was renounced by Germany 
and the United States. The last-named, on the other hand, 
advocated compulsory intercommunication between ships at 
sea ; this proposal was too far-reaching for our acceptance, 
and was relegated to a supplementary convention, in which 


. Great Britain, Japan and Italy bear no part. 


It will be seen, therefore, that, on the whole, our Govern- 
ment has retained a free hand, the power of exemption 
having a very wide scope, while naval and military wireless 
stations are entirely unaffected by the treaty. The funda: 
mental innovation is that a sufficient number of wireless 
stations must be established round our coasts, and presum- 
ably those of our Colonies and dependencies, to permit of 
general interchange of telegraphic communications with 
ships at sea. How this will work out in practice remains to 
be seen ; unless the number of stations is severely restricted, 
there will be a great liability to confusion. It must be 
remembered that up to this moment general intercommuni- 
cation has never taken place at all; consequently we are 
working entirely in the dark as to the conditions that will 
obtain under the new régime, and it is essential that any 
steps that may be taken shall be the subject of the strictest 
caution and most careful consideration. 


Ат the time of our going to press last 
week, we had only had an opportunity to 
exame abstracts of Col. Yorke’s report to 
the В. of T. on the Higbgate accident, and since we have 
read the full report, we have been struck more than ‘ever 
with the masterly way in which its author has handled the 
subject of brakes. 

He objects to the way in which wheel blocks are set up 
with no more than 11g in. or 4 in. clearance as a maximum, 
'This he found to be the case at Highgate, and we know very 
well that brake setters rarely allow more clearance on new 
blocks, their idea being that a few hours’ use will adjust 
them properly, and that no more attention need be given to 
that car for several days, after which the blocks will beset up 
again close to the wheels. If the gravity release brake 
rigging used, for instance, by the Metropolitan Tramways 
of New York, were in fashion here instead of the spring 
release, this nicety of adjustment would not matter so 
much ; but with things as they are, the springs do not get a 
fair chance unless the clearance is substantial. It must be 
remembered in this connection that with a leverage of 100 
to 1 the brake handle must be turned through 25 in. to 
move the blocks } in. (P. Dawson), so that any. clearance 
over the } in. recommended by Galton, who is quoted by 
Col. Yorke, means an excessive amount of lost motion before 
the blocks can be applied to the wheels. 

Some makers design the brake hangers and heads so that 
the blocks are hung with their centres below the wheel 
centres, and there have been instances of brakes properly 
hung by the truck-makers slightly above the wheel centre, 
being deliberately altered in the car shops under the impres- 
sion that a more effective arrangement was being made. 
Col. Yorke points out that the tendency when the wheels 
are trying to carry the blocks upwards over the centre is to 
jam them, and so to produce skidding. 

When reviewing the present position of the slipper brake, 
Col. Yorke quotes Mr. Fell’s remark that he will not feel 
satisfied until a supplementary attachment is provided, so 
that the magnetic track brake shoes can be operated by 
hand if necessary. Such an attachment is very desirable, 
and it is a foregone conclusion that when the design is per- 
fected neither method of application will derange the other 
in the least degree. 

In case anyone should think that our leading article last 
week did Col. Yorke less than justice, we quote here a few 
sentences which were not available on the previous 
occasion :— 

Judging from the remarks one hears, it would seem that an idea 
is abroad that greater brake power should be given to the motor- 


man. If by this it is intended that he should merely have means 
of applying greater pressure to the brake blocks, it is doubtful 
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whether such a provision is necessary or desirable. The ratio 
between the pressures on the hand brake handle and on the brake 
blocks is already, judging from the frequency with which the 
wheels are skidded, more than sufficient. The only result, under 
present conditions, of giving the motorman more power would be 
that the wheels would be skidded still more frequently. . . . It 
is, therefore, useless—and, in fact, detrimental—to give the motor- 
man power to increase the pressure of the brake blocks, unless at 
the same time the adhesion between the wheels and the rails can 
be increased. This can only be done in two ways—(1) by subati- 
tuting steel-tired wheels for the chilled wheels—the coefficient 
of friction between cast-iron chilled wheels and steel rails being 
less than between steel wheels and the rails (2) by the 
use of sand. But when all has been done, there is а limit to the 
adhesion between the wheel and the rail, which puts a limit to the 
possible amount of braking effect obtainable from the wheel brakes. 
The advantage gained by the use of the ordinary track brakes 
lies chiefly in the higher coefficient of friction, which can be 
obtained by the choice of suitable material for the shoes, over that 
existing between the wheels and the rails; this higher coefficient 
being applicable to so much of the weight of the car as is carried 
upon the track brakes. With the electro-magnetic track brake the 
conditions are somewhat different, as the pressure of the shoes on 
the rails depends solely upon the magnetic attraction between them, 
and has nothing whatever to do with the weight of the car, so that 
the braking efficiency of the wheels is not affected. 


Attention is drawn by Col. Yorke to the multiplicity of 
pedals and handles which the driver is supposed to use, 
in some cases all at once. There is the sand pedal, the 
gong pedal, sometimes the life-guard pedal, and always the 
brake-staff pawl to be manipulated by the feet, as the 
Irishman may have said, while two hands have to deal 
simultaneously with two controller handles and at least one 
brake handle, two if a hand-worked track brake is fitted. 
As the Colonel says :— 


It seems hardly credible in these days of engineering inventive- 
ness that, with so large an amount of power in the form of electric 
energy available upon a car, all these operations should still have 
lo be performed in such a primitive fashion. 


While we think it due to Col. Yorke to make his attitude 
on the brake theme clearer than we were able to do last 


week, we find ourselves still of the same opinion as we 
then expressed. 


WE have become so well accustomed to 
hearing from more or less irresponsible or 
Interested sources that all electric brakes 
rely for their operation upon a supply of energy from the 
trolley wire, that we do not weary our readers by informing 
them on each occasion, but we feel bound to mention the 
matter again when we find our contemporary the 
Light Railway and Tramway Journal giving this oft-killed 
fallacy the prominence of an editorial article in the current 
issue. 

The writer has been saying how much at sixes and sevens 
everyone seems to be about the most suitable brake, and, 
with good sense, warns his readers that every tramway 
system has its local peculiarities, which must be considered 
before adopting апу particular kind of brake. Не thinks it 
curious that the air-brake which is used so much in America 
and in Europe is comparatively unknown here, but adds that 
some of the speakers at the recent meeting of the Street 
Railway Association in New York deemed air-brakes unsuit- 
able for single-truck cars, or for any cars used principally on 
city service. 

Then, alas, he approaches electric brakes, saying of the 
regenerative system that while it is claimed to be easy on the 
motors, economical, smooth in action, and capable of being 
automatically operated, it bas the same drawback as all other 
electric brakes, as being dependent for its action upon the 
trolley wire. 

After that remark it is fortunate that the writer did not 
proceed to review Col. Yorke’s report on the Highgate 
accident at any length, or to criticise it at all, and it is 
unfortunate that the “egregious blunder successfully 
passed the editorial eye. 

. It is unnecessary for us to do more than quote the passage, 
as the facts are so well known to our readers, and we can 
only hope that the subscribers to the Journal in question are 
in the same position. 


An Evergreen 
Misconception. 


‘of fig. 15. 


DESIGN COEFFICIENTS FOR DYNAMO- 
ELECTRIC MACHINES. 


By Н. M. HOBART ARD А. G. ELLIS. 


(Continued from page 727.) 


To show still further that the total works cost does not 
depend materially upon the output coefficient, a number of 
designs have been prepared for a continuous-current shunt- 
wound generator of 100 Kw. rated capacity, 500 terminal 
volts, and a speed of 400 н.р.м. The data of these designs 
are brought together in Table II. In this table the designs 
are divided into groups of three different gap diameters, 
namely, 65, 80 and 95 cm., for four, six and eight poles 
respectively. These machines all have the same rated out- 
put, the same speed and the same value for D* x Ag, and 
therefore the same output coefficient. The outline drawings 
for these macbines are shown in figs. 9 to 17, p. 736. Those 
in the first horizontal row (figs. 9, 10 and 11) are designed 
with four poles, those in the second (figs. 12, 18 and 14) with 
six poles, and those in the third (figs. 15, 16 and 17) with 
eight poles. In the left-hand vertical row, an air-gap 
diameter (D) of 65 cm. is taken. In the second vertical 
row D = 80, and in the third vertical row р = 95 cin. 
The four-pole machines in the first horizontal row (figs. 9, 
10 and 11) have cast-steel yokes on account of the large flux 
per pole. 

The six and eight-pole designs in the second and third 
horizontal rows (figs. 12 to 17) have a correspondingly 
smaller flux per pole, and would require a yoke of lesser 
cross-section than the four-pole designs. As, however, in 
the interests of stability it is not advisable to use a much 
smaller cross-section of yoke than that already used in the 
four-pole designs, cast-iron yokes have been employed in the 
six and eight-pole machines. This will make practically no 
difference in the comparative cost for effective material, the 
market prices being such that the increased weight of cast- 
iron requires about the same initial outlay as for the lesser 
quantity of cast-steel. ! 

From Table II curves have been plotted in figs. 18 to 
25, showing the values of reactance voltage, commercial 
efficiency, cost of effective material and total works cost in 
their relation to gap diameter and number of poles. From 
these curves it is evident that although these designs have 
the same output coefficient, their technical and commercial 
constants vary over а wide range. | 

The total works costs as plotted in the curves of figs. 24 
and 25 are estimated by a method which is fully described 
in “ Elementary Principles of Continuous Current Dynamo 
Design," by H. M. Hobart (Whittaker & Co., 1906), 
Chapter V. It is sufficient at this point to call attention 
to the fact that although these nine designs all have 
the same output coefficient, the design of fig. 11 has a 

tal works cost 56 per cent. higher than the design 
In the case of these designs the difference 
between the T.w.c. of the six and eight-pole machines for 
the same diameters is not very marked ; in the most extreme 
cases it does not differ more than 8 percent. The four-pole 
designs are obviously inferior in every respect, hsving highest 
T.W.C., highest reactance voltage, and lowest commercial 
efficiency. 

Having eliminated the four-pole design from further 
consideration, it dep2nds upon the requirements of the pre- 
liminary specification ив to which of the six ог eight-pole 
designs will be the most satisfactory. For instance, if 
especially good commutation be specified. the eight-pole 
95 cm. diameter design of fig. 17 should be chosen. For 
high efficiency one would take the six-pole 65 cm. diameter 
design of fig. 12. | 

It is believed that the reader will sce from these instances 
the importance of keeping prominently in mind Dr. Kapp's 
recommendation that the output coefficient should be 
regarded as a rough approximation, simply serving to 
facilitate preliminary trial calculations. Other things being 
equal, a high output coefficient is desirable, but great care 
should be taken that the case in hand is one permitting of a 
high output coefficient. 

D 
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Fies. 9 To 17.—SHOWING DIAGBAMMATICALLY THE MacHINES REFERRED TO IN TABLE II. 


TABLE IL—VaRrioUus DESIGNS FOR A 100-kw. 500-Уогт 400 B.P.M., SHuNT-WouND CowNTINUOUS-CURBRENT GENERATOR, WITH THE 


SAME р? M, BUT VARYING Gap DIAMETER AND NUMBER OF POLES. 


UNE Four poles. Six poles. Eight poles. 
Armature diameter, D ... 65 80 95 65 80 95 65 80 95 
„ gross length 2, ... 39 25˙8 18:2 39 258 18:2 39 258 18:2 
Number of slots j . 80 100 120 80 100 120 80 | 100 120 


Dimensions of slots 


.. 2·0 X 125 2·0 x 1°2512°0 x 125/20 x 1°25!2°0 X 1:25/2:0 x 1:25/2:0 x 125 2·0 x 1 ˙2502·0 x 1°25 


s bare conductors ... 65 2 65 2 65 2 65 * 117 65 K 11765 x 117 65 x 075765 x 075-65 x 075 
External diameter of yoke 136 158 170 130 157 162 120 143 154 
Material of yoke ... se OR. C8. CS. CI. CI. CI. CI. CI. CI. 
Length of air-gap ... 4 `5 6 `4 `5 `6 4 5 6 
Commutator diameter 61 76 91 61 76 91 61 76 9r 

T length ‘ 12 10 8°75 12 10 8°75 12 10 8°75 
Number of segments sae 320 400 480 480 600 700 640 800 960 

si face conductors 640 800 960 960 1,200 1,400 1,280 1,600 1,920 

„ turns рег pole. 80 100 120 80 100 120 80 100 120 
Total current from commutator ... 200 200 200 200 200 200 200 200 200 
Current per circuit. bias 50 50 50 33:3 33:3 33:3 25 . 25 25 
Armature ampere-turns per pole... 4,000 5,000 6,000 2,660 3,300 4,000 2,000 2,500 3,000 
Reactance voltage ... ТЕ 2°0 1°86 1°97 1°87 171 1:66 1:82 16 1°51 
Armature watts per sq. dcm. 34 35 35 38 40 42 42 44 47 
Commutator x " 41 41 41 41 41 41 41 41 41 
Field spool ^ vss T 10:5 10:5 10:5 10:5 10:5 10:5 10:5 10:5 10:5 
Full-load efficiency in per cent. ... 92:5 91:8 91:0 93:0 92:8 91:3 92:6 92:8 91:6 
Cost of effective material їп £ ... 107 113 117 78 86 91 78 83 86 
Total works cost in £ 235 265 280 195 225 240 180 210 220 

Specific Weight—The authors, having recently had occasion machine in metric tons." This represents a range of 


to estimate roughly the weights of some machines from their 
general dimensions, and wishing to be able to accomplish 
this without the laborious process of estimating the different 
weights of component parts, made an investigation on 
numerous continuous-current machines with a view to 
finding a reasonable relation between dimensions and 
weights. After investigating a large number of machines 
ranging from 1 Kw. up to 2,500 xw. rated capacity, a 
remarkably close relation between D? x А q, and the net 
weight of machine was discovered. In fig. 26 are given 
curves showing this relation up to values of 400,000 for 
D? x Ag in em., plotted against the “total weight of 


machines at normal speed up to 300 Kw. output. In fig. 27 
D? x Ag reaches the value of 20,000,000, and represente 
machines of normal speed for from 800 Kw. to 2,500 Kw. 
output. 

For our purpose we shall denote the specific weight p of 
dynamo-electric machinery as the ratio of the weight in 
kilogrammes to the value of р? x Ag, Dand Ag being expressed 
in centimetres. Thus | 

weight in tons 
Pi N Ag 


This varies from 0:008 in the largest machines to 0°03 in 
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Fic. 28.—CuRVES SHOWING VALUES OF SPECIFIC WEIGHT 


Fias. 18 то 25.—SHOwING VALUES OF REACTANCE VOLTAGE, 


EFPIOIENCY AND ToTAL Wonks Cost, PLOTTED AGAINST 
` Gap DIAMETER AND NUMBER OF POLES, FROM MACHINES 


IN TABLE. 


Weight in kg. 


p? 
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Fig. 29. 


ч D . 


UB. LEBEN. 
саша 


BURNER 
EVANS 


x in Centimeters 
103 


F 
. 
. 


5 
з a 
жишш Е а 
— Nt 


JJC 
F 
T 


CTC 


T 
JT 
ptt Ps 


ES 342515 ut uS p pbe 


ча. 26. 


the smallest machines. V 
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alues for the specific weight are 


g. 28, the small inset curve being for values of 


xAgup to 400,000, and the large curve up to values 


of 20,000,000. 
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In fig. 29 the output 


cient for these machines is plotted against D? x Ag 
fig. 30 a curve of the specific weight corresponding to 


coeffi 

In 

fig. 28 is 
ordinates 


but plotted with values of p? 


gainst the gap diameters. 
to correspond with fig. 29. 


In fig. 5 the output coefficients for four modern machines 
giving, 


were plotted a 


738 


THE ELECTRICAL REVIEW. [Vol 59. No. 1,511, Novi 


pounds sterling per metric ton plotted against the total 
weight of machine in metric tons. Take, for example, the 
саве of the 100-Kw. machine already described. Diameter 
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Fic. 31.—Totat Works Cost oF MACHINES IN POUNDS 
STERLING PER ToN WEIGHT. . 
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= 80 cm., gross length = 25°8 cm., D? x Ay = 165,000 
em. From fig. 26 from the value.of 165,000 em. for n? x 
A g, we find a weight of 3:9—or, roughly, 4:0 tons. 
Referring to fig. 31, this value of 4*0 tons gives a T. w. C. of 
£46 per ton. Hence the T.w.c. of the machine is about 
£184. | | | 


(То be continued.) 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Phenix Electric Heating Apparatus. 


The Рн‹кх1х Execrric Hearse Co., Lrp.,of 3, Holborn Place, 
W.C , are just now bringing before the trade a variety of heating 
and cooking appliances, of which they are the manufacturers. Full 


Fic. 1l.—ErEcTRIO MUFFLE FURNACE. 


particulars of these are given in a very fine catalogue, which they have 
published. It consists of some 104 pages (roughly 6 in. x 94 in.) bound 
in stiff bright red covers, and contains illustrations of all kinds of 
domestic utensils to which electricity has been applied, but electric 
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Ета. 2.— ELECTRIC CRUCIBLE FURNACE. 
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Fic. 3.— ELECTRIC VULCANISER. 


Fig. 4.—Hot-Water RADIATOR. 


ovens, hot-cupboards, furnaces, annealers, sand baths, electric towel 
rails, sterilisers for surgical instruments, electric baths, and electric 
vulcanisers are among the more prominent lines. There are, of 
course, а number of special radiators included, and these are of 
very acceptable design. Little need be said about the contents of 
the list, as we show a few illustrations of representative lines which 
will at once indicate the character of the company’s manufactures. 


.o 12 A £ . 


vel. 66. No. 1,511, Моувмвна 9,1906] THE ELECTRICAL REVIEW. 


789 


In fig. 1 there appears a Phonix electric muffle furnace with 

regulating resistance, for the use of manufacturing chemists, assayers, 

or for service in workshops. In fig. 2 there is illustrated an electric 

crucible furnace suitable for melting jewellers’ sweepings, for 

laboratories and for all other purposes where a high temperature is 
uired. 

A patent electric vulcaniser is shown in fig. 3, arranged for 
repairing three tires at the same time. Another vulcaniser is 
supplied in portable form for carrying on a car for repairing 
moderate sized punctures. 

Fig.4 is one of the Phonix electric hot-water radiators. When 
a number of these are placed in the various rooms, each one is 
independently heated and controlled by a separate switch. The 
heating is done by means of immersers, one of which is placed in 
the centre section of the radiator, thereby utilising all of the heat 
developed by the current. These radiators are supplied in three 
sizes (24, 30 and 36 in. in height). 


Electric Advertising Disk. 


We have received from the ILLUMNATRD Disk Co., of 59, 
Cornwall Street, Birmingham, particulars of the device illustrated 
herewith, and invented by Mr. A. B. Gregson. It will be seen that 
it consists of a transparent disk which is illuminated by a focus 
electric lamp, situated at the focus of a parabolic reflector; the 
flood of light thus obtained brilliantly illuminates the disk, showing 
up the lettering very clearly. The disk can easily be changed, and 
can be supplied with any design, coloured or plain. An interrupt- 
ing device is also employed, by means of which an intermittent 
flashing effect is obtained. Three sizes are made, with 6, 9 and 12- 
in. disks. The connection is made with the lighting circuit by 
means of an ordinary plug and wall-socket. 


Dowsing’s Electric Radiators. 


Important improvements have been made this season in the 
electric radiators made by the DowsrNG Raprant HEAT Co., Lp. 
The well-known type 422, one of the first introduced and installed 
in the Royal yacht, has now been made with a flat top which is 
heated both by radiation from the top of the lamps, and by the hot 
air rising from the air-heated chamber at the back, and becomes 


Dowstmna New ELECTRIC RADIATOR. 


hot enough (about 120° F.) to keep food warm. A further 
improvement has been made by the addition of an open shelf or 
grid inside the radiator, just above the lamps, and food placed on 
this grid can be warmed up to 200° or more. These radiators are, 
therefore, of great use in the breakfast room or nursery where a 
double purpose heater of this kind is of great value. 

The older type of 422 is still made, but the alteration and addition 
above referred to only increase the cost of the radiator a few 
shillings, and of course it costs no more for working. It is simply 
a plan for using some of the heated air before it escapes into the 
room. 

In some cases these radiators are of great use to jewellers who 
use the hot top for their drying baths for jewellery, and in other 
cases where a moderate amount of heat is required, such as for 
drying letters before posting. They are used in laundries{and dye- 
works for drying delicate fabrics which are, of course, quite. 
unharmed by the heat rays, and dry very quickly. 

Another type of radiator is made with the top forming a hot 
cupboard, and although itis merely intended to be used as a 
warming arrangement, the heat attained (250° F.) is sufficient to 
cook certain articles of food when a high temperature is not 
required. 

New Steam Trap. 


MESSRS. GzrPEL & LanGE, of St. Thomas Street, S. E., are about 
to introduce & new patent rapidity type steam trap, which they 
claim to be greatly superior to the ordinary steam trap. 

The rapidity of the discbarge, the sharp and definite shutting of 
the valve when all water bas been discharged, and the rotating and 
self-grinding valve are ite features, in addition to whichit has the 
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SPRING, 


well-known multiplication of expansion without the use of levers, 
and the hand-blow-through as well as the other advantages common 
to the ordinary Geipel trap. 

The valve is re-arranged in such a way that it is held on its seat 
by the steam pressure; consequently a valve of much larger area 
can be used than in the ordinary trap, where the valve is closed 
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GEIPEL Rapipity Type STEAM ТВАР. 


against steam pressure. The valve is of the rotating type, so that 
every time a discharge takes place the valve tends to grind itself in. 
The action of the valve is such that, when blowing through, it is 
forced well off its seat to give the maximum opening. In order to 


obviate the noise, straining and cutting of the rapid discharge which 
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ILLUMINATED ADVERTISING Disk. 


. results from the large opening through which the water. is forced 


under high pressure, there is provided an arrangement which auto- 
matically reduces the velocity of the water; this throttle comes into 
action under high pressures, but not under low pressures. The trap 
gives a full-bore discharge whether the pressure is low or high, 
without causing undue noise or destruction at high pressure. The 
usual Geipel hand-blow-through is provided, and the valve can be 
got out for inspection and cleaning by simply removing the valve 
cover, without interfering with steam connections or other parts of 
the trap. It wil work without readjustment under considerably 
greater ranges of pressure than the ordinary Geipel trap, and the loss 
by radiation is less. - 

The brass tube, which constitutes the inlet and should be con- 
nected to the vessel to be drained, is at the top of the trap. e 
iron tube which constitutes the outlet for the discharge is at the 
bottom. This arrangement is the converse of the ordinary Geipel 
trap, and makes a more convenient disposition for the inlet and 
outlet. The two tubes are fixed at one end as heretofore, and 
lus to move at the opposite end, where the valve is 

The valve x is held normally on its seat by the steam pressure 
combined with the pressure of a light spring c. When the trap is 
cold or full of water, the valve is depressed from its seat by the 
valve spindle c, which abuts against the end of the lever x. When 
steam enters the brase tube the latter expands and movesthe valve 
casing o downwards. The steam pressure and light spring then 
close and hold the valve tight until water has again entered the 
brass tube and cooled it, upon which the brass tube contracts and 
moves the valve casing upwards until the valve spindle c impinges 


on the lever and forces the valve open. Ав soon as the valve is 
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open the rush of water, so to speak, forces or wedges the valve 
downwards, thus making the large opening which gives the rapid 
discharge. So rapid is the discharge, that the automatic throttling 
device above referred to has been found desirable at high pressures, 
in order to avoid shock, strains and noise. This device consists of 
a movable bush р, controlled by à spring Q; its action is automatic, 
so that when the trap is discharging at low pressure, as, for example, 
when steam is first turned on, the bush does not tend to throttle, 
but when the pressure rises and there is an increased discharge, the 
friction thereof moves the bush in an upward direction against the 
action of the spring, thus reducing the aperture of the discharge 
and consequently its velocity. "With this automatic device the 
irap discharges rapidly whether it is working under high or low 
pressure. The valve E is separate from the valve spindle, and is 
therefore not held fast by the friction of the stuffing box ; further, 
being provided with vanes, it is caused to rotate whilst discharging, 
and consequently to grind itself in at each discharge so that the 
seat is kept in good order. There is no dribbling, but as soon as 
the trap commences to discharge the valve is forced well open ; & 
sharp blow-through then occurs until all water is discharged, when 
the trap is as suddenly shut. The facility for removing or renewing 
the valve and seat which is provided in the old type has been 
retained in the new type. 


Cireuit-breakers and Starting Switches. 


 Mzssns. Bertram THOMAS, of Worsley Street, Hulme, Man- 
chester, manufacture a line of circuit-breakers, some noteworthy 
features of which ave the massive construction of all parts, the use 
of a powerful magnetic blow-out combined with an unusually wide 
break and a catch of ample projections, and made throughout of 
tool steel hardened and tempered where necessary. The coil is cut 
from solid copper, the brush is of quite special design, the auxiliary 
contacts are in triplicate and of metal, so that they cannot break, 
and the working forces are extra large, so as to give a big margin 
of safe y. The reverse current breakers operate by what is essen- 
tially a small motor, and no excess of reverse current can do any- 
thing but increase the force of operation. Time limit and no-load 
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BERTRAM THOMAS AUTOMATIC STARTER. 


devices are applied where required.. We are informed that 
these breakers have been supplied for numerous repeat_orders 
for some of the heaviest traction schemes in the country. 
Some circuit-breakers up to 6,000 amperes with time limit have 
been recently supplied to one of the largest railway companies for 
an electrification scheme. Among the firm’s specialities is also a 
starting switch giving a ratchet action combined with a double-pole 
circuit breaker, all operated by the one handle. The first movement of 
the handle sets the breaker. Further movements rack up the 
starting arm till all resistance is cut out. During this or any sub- 
sequent period, if an overload comes on, the circuit-breaker is free 
to open, and the whole operation must be repeated. In the 
accompanying figure we.show an automatic starter suitable for all 
capacities from 30 н.р. up to 1,000 R.., the actual illustration 
being a photograph of a smaller size up to 100 н.р. at 500 volts. 
Most efficient precautions are taken to protect the working con- 
tacts. These starters are used for air compressor plants, hydraulic 
pumping plants with accumulators, or simply for starting ordinary 
motors, say at a distance or where the attention is very unskilled. 


Limit switches and solenoid switches, single or: double-pole, are 


supplied to suit varying circumstances, together with automatic 
field regulators to vary the speed of the motor automatically. All 
kinds of other starting and field regulating gear are made by this 
firm, and they also supply a street lantern of the shadowless type 
for incandescent electric lighting, for which they claim simplicity, 
cheapness and well-proportioned design. / 


Hanby Watt-hour Meter. 


This meter has been placed on the market by the UNION 
ЕгЕствїс Co., Ітр., of Park Street, Southwark, S.E., for use on 
is аи and polyphase circuits. It works on the principle of a com- 
mutatorless split-phase motor, and consists of a metallic disk in a 


Fic. l.—Back View or HAN BY METER. 
\ 


rotating field, produced by а series.and a shunt-winding, giving a 
torque proportional to the power supplied to the circuit. The 
accompanying figures show the front and back of the meter. The 
mechanism is carried on a cast-iron baseplate; there is a lami- 


 nated-core shunt-wound magnet, with resistance coils in series, 


above the aluminium disk, and a similar magnet wound with a 


' Fic, 2.—Front View or METER, countinG Train REMOVED. 


LS 


series coil embracing both legs below it, facing the former. The 
spindle and bearings of the disk are on the front of the baseplate, 
where also is fixed the brake magnet, which is well seasoned, and 
is shielded by the baseplate from the action of the electro-magnets 
and conductors. The spindle is tubular, and has at the lower end 
a ball-shaped pivot, running in a spring-supported sapphire jewel; 
the upper end of the spindle is guided by an internal steel 
wire. Thanks to this method of mounting, no special pro- 
vision for transport is necessary. The meter cannot 
creep. The current-carrying parts are insulated to withstand 
1,000. volts to earth, and the enclosure ів dust-proof, The 
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hands of the dials all revolve in the same direction, thus simplifying 
reading. The power consumed by the shunt circuit is from 14 to 
2 watts, and the main circuit at full load consumes from 1'2 to 
1:5 watts; the accuracy claimed is within 3 per cent. from +; to 
full load, and the meter starts with 1 per cent. of the full load. 
The accuracy of working is not appreciably affected by inductance 
in the circuit, or by varying voltage or frequency over a very wide 
range. The terminals are embedded in insulating material, and 
provision is made for sealing the terminal box and the case. 


- 


NEW SOUTH WALES TRAMWAYS. 


A COMPARISON OF ELECTRIC v. STEAM. 


— i 
— E 


Some of the Sydney tramways cost £61,000 per mile to construct, 
and yet the Railway Commissioners manage to earn a net profit of 
5°99 per cent. on them without raising an outcry from the public as 
to excessive fares. In the report just issued relating to the New 
South Wales Railways and Tramways for the year ended June 30th, 
1906, the Commissioners give the total number of miles open as 
126, and the amount spent on construction and equipment as 
£3,669,096. This total includes about 40 miles of steam and horse 
tramways, but as these are more or less unprofitable, their inclusion 
in the total only makes the case for the efficient working of the 
electric tramway stronger still. 

The steam tramways may be disposed of by enumerating that 
the Newcastle and Brokenhill lines return a profit of £2 7s. 8d. 
and £2°42 per cent. on the capital invested (£322,298 and £59,336 
respectively), the percentage of working cost to revenue being 87:30 
in the former and 89°66 in the latter case. 

The other three steam lines each show a loss, the percentage of 

working cost to revenue being 112:34, 122-49 and 142:37. The only 
horse tram in existence shows a loss, the percentage of working 
cost to revenue being actually 150°19. 

e bulk of the capital is invested in two ‘electric lines, one of 
а length of 73 miles 57 chains, or 123 miles and 20 chains of single 
track, and the other of 11 miles 68 chains, or 15 miles 72 chains 
of single track. The first is the City and Suburban, which has cost 
1n construction and equipment, up to the date of the report, a total 
sum of £2,966,704. The gross revenue last year amounted to 
£730,508, working expenses came to £552,723, leaving £177,785 
profit, or £5 19s. 10d. per cent. on the capital invested. Compared 
with the previous year this is a phenomenal advance. In 1905 the 
takings. amounted to £697,971, the working expenses to £585,360, 
and the profit to £3 18a, 2d. per cent. 

On the other electric line, which is on the north shore, divided 
from the maincity by the width of the harbour, the figures are not 
80 good, the suburb being not so well settled as that of the city 
proper. The total cost of production was £293,232, the revenue 
amounted to £52,109, with working expenses at £45,230. This 
left only £6,879 for profit, or £2 6s. 11d. The percentage of work- 
ing cost to revenue works out at 86°80 against 75:66 on the city and 
suburban lines; the previous year, however, the profit was 

- £3 58. 54. per cent. or a percentage of 80°43. The total result of 


the Government's tramways, including the unproductive lines 


already enumepated, is as follows:—Total earnings for the 12 
months 1905-6, £851,483; expenditure, £665,083; * interest on 
capital, £130,440 ; surplus, £55,960. Compared with a deficiency 
of £1,619 last year owing to reconstruction of lines, this, it must 
be admitted, is a splendid result. During the year 45 new 
electric bogie motor-cars and four motor-’buses were added to 
Stock, and eight cable trailer cars were converted to electric 
trailers. A sum of £22,574 was charged to working expenses on 
account of 13 old steam motors, eight cable trailers, and 19 grip 
cars written off the books. Since the introduction of electric 
working, the old steam and cable stock to a large extent either 
became renewed|by electric cars от by writing down the capital and 
by debiting working expenses," а sum of £151,353 having been so 
dealt with on account of 158 steam cars, 53 steam motors, 21 cable 
trail cars, 21 grip cars and six electric motor-cars of an obsolete 
type. The electric rolling stock includes 684 motor-cars and 51 
trailers. A sum of £5,000 was written off in 1904-5, and further 
£20,000 in 1905-6. in connection with the North Shore and Ocean 
Street cable plants and conduits, &c., not required since the intro- 
duction of electric working. Four steam motor-’buses were 
acquired, and the service was discontinued after four months. The 
total cost of equipment was £5,331, and the revenue fell short of 
£1,344 of the expenses, not counting the sum of £109 required for 
interest on the capítal expended. 

After all these drawbacks we arrive at an average of £5 1s. 7d. 
per cent. net profit as compared with the £1 19s. 7d. of the old 
steam and cable days. The average percentage of working expenses 
to earnings was then 92:67, this year it is 78°11. There is little 
difference in the earnings per mile open. In 1888 it was £0,224, in 
1905-6 it was £6,758, yet the return per mile open has risen in the 
intervening period from £455 to £1,479. The earnings per tram 
mile in the steam and cable period, say,ün 1888; was 38. 43d.; it is 
now only 18. 03d. The working expenses, however, have dropped 
from 38. 14d. per mile to 92d. There is a return, after paying 
working expenses of 22d. per tram mile against 3d. in 1888. "This 
3d. was multiplied with 1,388,786 tram miles against 27d. x 
16,309,907 in the year under review. The number of passengers 


+ Including £467,861 for wages, distributed as follows: Traffic 
branch, £269,890; electric, £131,618 ; maintenance, 266,353, 


carried in the old days can only be guessed on account of the 
peculiar way in which tickets were sold. Last year 145,262,779 
passengers were carried as against 139,669,459 in ths preceding year. 
The Commissioners give the following interesting details with 
regard to,the main or city and suburban electric tramways for the 
last year, and we append the comparative figures for the previous 
year in brackets :—Length of line 73? miles mostly double track, 
number of passenger fares collected 125,756,680 (120,973,934) ; 
tram mileage, 14,246,845 (14,413,273); total earnings, £730,508 
(£697,971); working expenses £552,723 (£583,360) ; { Earnings per 
tram mile 12:31d. (11:62d.); working cost per tram mile, 9°31d. 
(9°71d.) ; percentage of working cost to gross earning, 75:66 (83:59) ; 
net earnings, £177,785 (£114,611); capital expended on lines 
open, £2,966,704 (£2,931,583); interest on capital invested, 5'99 
per cent. (3:91 per cent.). 

All these tramways are served from a central station at Ultimo. 
The output during the year amounted to 36,137,122 kw.-hours, of 
which the alternate current supply was 21,188,712 Kw.-hours, and 
the direct current 14,948,405 kw.-hours; of the total output 
32,315,754 Kw.-hours were required in connection with tramway 
traction and the balance for other services. Although the output is 
2,581,235 Kw.-hours in excess of that of the preceding year, а con- 
siderable reduction in expenditure has been effected by the intro- 
duction of improved methods of fuel consumption (see { and 1). 

In conclusion, it must be borne in mind that these tramways 
are State-owned, are saddled with a heavy rate of interest, and have 
no competition of any kind whatever. Their primary object is not 
to earn a profit, but to serve the needs of the people, and lines have 
been constructed where required, one may say, regardless of the 
primary outlay required. Thus, the Ocean Street line, with its 
heavy gradient, cost £151,941 for 2 m. 38 ch. 50 1., and the 
1 m. 63 ch., from the Railway to Bridge Street, £101,860. The 
cheapest electric line to construct was a stretch of 3 m. 48 ch. 
(Little Bay), which works out at £5,649 per mile. The total average 
cost per mile, including steam lines, which are, of course, cheaper to 
construct, is £16,116. 


= 


German Exports of Machinery. — Тһе Zeiischrif/ 
für Elektrotechnik und Maschinenbau has published a thoughtful 
article from the pen of Dr. Hermann Roder on Germany's machinery 
export trade, and its situation in particular with regard to that of 
its two great rivals, England and America. Comparing the total 
exports from England and Germany in 1903 and 1904, it shows that 
whereas the exports from this country increased at the rate of only 
1 per cent., those of Germany advanced to the extent of 7:5 per 
cent., Germany's exports in the latter year totalling 319,200,000 
marks, while those of the United Kingdom amounted to 623,700,000 
marks. This satisfactory progression, however, justified no relaxa- 
tion of German manufacturers' striving after superiority in design 
or execution, as their progress in America's shipments of machinery 
to Germany showed In 1894 the value of American machinery 
exports to Germany totalled only 2,261,000 marks, but in 1900 they 
had risen to 40,359,000 marks. Since then they had, however, sunk 
to about one-half, owing, according to the American Consul in 
Berlin, to his countrymen's neglect of the oversea trade. The 
declension affected equally most lines of machinery, agricultural 
sinking from 23,786,000 marks in 1900 to 7,648,000 marks in 1904 ; 
machine tools, &c., in the same period fell from 5,041,000 marks to 
1,703,000 marks; lifting machinery, 514,000 marks to 100,000 
marks; electrical machinery, 506,000 marks to 183,000 marks, and 
other machinery, 3,733,000 marks to 1,796,000 marks. Typewriters 
and cash registers alone improved their position, advancing from 
1,953,000 marks to 1,980,000 marks. The prosperity of America’s 
home trade in the years 1902-3 was, according to the American 
Consul, the cause of this declension in the States’ exports to 
Germany, and he appositely remarks that in an old and highly 
developed land like Germany foreign trade depends in a high 
degree on the energy and skill of the exporter and his agents. While 
many American firms only half-heartedly or indifferently cultivate 
oversea trade, and take no pains to propitiate the customer with 
translated price liets or easy terms, the majority are as con- 
spicuous for the opposite qualities and methods, and as no public 
in Europe surpass the German as unprejudiced admirers and 
willing purchasers of whatever is excellent in oversea productions, 
the trade is there for whoever goes about to secure it in a rational 
manner. The judiciousness of these observations cannot be gain- 
said, and should commend themselves to the notice of English 
manufacturers also. EE 

t Detailed as follows:—Maintenance of permanent way and 
structures, £99,832 98. 9d. (£92,490 88. 6d.); maintenance of plant, 
£124,220 88. 7d. (£140,393 15s. 4d.); power expenses, £44,333 
4s. 5d. (£64,553 16s. 9d.); traffic expenses, £272,346 4s. 9d. 
(£271,076 188. 4d.) ; compensation, £7,077 6s. 5d. (£10,131 16s. 4d.) ; 
general charges, £5,213 5s. 7d. (£4,707 16s. 6d.) 


+ Coal, coke and wood cost £23,535, against £30,500; water, 
£2,552 (£2,856) and lubricants and waste £1,789 (£2,600). 


. § The assets are given as follows: 


Power house sub-stations and plant £714,153 . 
Rolling stock, including 42 service cars . 762,987 
Machinery .. — .. —.. 0. wes 68,606 
Workshops ... "S T: Ves T" 88,382 
Furniture ... ЖК 228 n ix 2,392 
£1,636,620 
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BREAKDOWNS OF MACHINERY IN 1905. 


THE annual report of Mr. Michael Longridge, M.Inst.C.E., chief 
engineer to the British Engine, Boiler and Electricab Insurance 
Co., Ltd., is always interesting and instructive. From it we learn 
that in 1905, the rate of breakdown of steam engines insured with 
the company was higher than usual—1 in 8'3—perhaps due to 
overloading in consequence of the activity in the cotton industry. 
Amongst the typical examples of breakdown given is one relating 
to a 100-Kw. steam turbine, in which the runaway valve was found 
broken to pieces; in a sister turbine the valve was found to be in 
the same condition. A peculiar case of breakdown due to water in 
the cylinder occurred in connection with a barometric condenser; 
it was found by trial that the condensing water, which entered the 
condenser through an annular valve, was forced also over the upper 
edge of the valve and sprayed into the exhaust pipe. 

It is interesting to note that the rate of breakdown among gas 
engines in 1905 was lower tbau in the previous year, and decidedly 
lower than in the case of steam engines; but the chief engineer 
considers that this is probably due to the small size of the gas 
engines insured, and that if the comparison were made with small 
steam engines only, the inequality would disappear or even be 
reversed. It is suggested that all cylinders be made with cleaning 
doors, and that ample provision be made for cooling, the cooling 
tanks supplied being often inadequate. Fractures of bolts in the 
big ends of connecting rods are unduly frequent. Mr. Longridge 
gives examples of their breakage, and points out that it is quite a 
mistake to suppose that these bolts have nothing to do. Stronger 
bolts should be fitted, or the marine type of big end discarded in 
favour of one of the types adopted by locomotive engineers. The 
third bearing for the crankshaft, and single fly-wheels, are regarded 
as largely to blame for ehaft failures. 

A puzzling case of breakdown of a Diesel oil engine shaft was 
eventually traced to the defective quality of the steel, which was not 
of British manufacture. A brake test on а 120-B. H.P. engine, 
without any provision for cooling the rim, resulted in the explosion 
of the fly-wheel; this conveys an important warning. An engine 
which had been running for three months with town gas refused to 
start, and it was found that the exhaust pipe wag choked with 
deposit—a curious occurrence, having regard to the kind of gas 
used. 

Turning to electrical machinery, the insurances effected increased 
by 167 percent., but the number of breakdowns increased by 
32:8 per cent., and the amount paid in claims by 28:5 per cent. 
This is ascribed to the deterioration of electrical machinery by age 
and use, as well as to the heavier starting currente now customary. 
One motor in eight ins?red broke down during the year; the p.c. 
motor rate exceeded tbe a.c. rate by 40 per cent, but the a.c. 
generator rate exceeded that of p.c. generators by 29 per cent. 
Half the failures occur to armatures and rotors, and half the 
remainder to commutators and brush gear. Hardly any failures 
were traced to overloading; age and deterioration, bad workman- 
ship and design, about equally ehared 43 per cent. of the break- 
downs. Mr. Longridge describes no fewer than 25 examples of 
clectrical failures. One of these illustrates the danger of excessive 
speed being attained in the case of a double-wound armature D.c. 
transformer with series starting coils. Another relates to a dynamo 
in a foundry, the armature of which became so full of black dust 
that the conductors were thoroughly short-circuited. Oil and dust 
similarly destroyed the stator of a three-phase motor, and the 
author takes occasion to point out that a.c. stators are very liable 
to damage in this way—no less than 23 per cent. of the failures of 
A. C. motors in 1905 being traceable to this cause. The metal caps 
of carbon brushes sometimes are allowed by neglect to come 
into contact with the commutator, with disastrous results, and 
the ring lubrication, which requires so little attention, fre- 
quently receives none at all, with the result of damage to the 
bearings, and possibly to the armature. The oil wells 
should be fitted with gauge glasses, and the drain-cocks should have 
removable handles, so that they cannot be turned on by accident. 
Shields over the ends of armatures are objected to as dirt traps. 
The small clearances of a.c. motors necessitate careful attention to 
the bearings and frequent gauging of the clearance. Many makers, 
it is said, give insufficient attention to the protection of conductors 
at the edges of the armature core and of the winding drums. The 
breaking of shunt circuits frequently results in damage to the insu- 
lation of field coils and the no-volt release coils of starting switches. 
This should be avoided by connecting the shunt winding in such a 
way that it is alwaye left closed upon the armature and starting 
resistance. 

Micanite is unsatisfactory for use between commutator segments, 
leading to short-circuiting by carbon dust. Pure mica should be 
used. A better material is also desirable for the end insulation of 
commutators, but it is difficult to suggest a substitute. The per- 
centage of breaEdowns of motor commutators due to the use of 
compressed mica was in 1905 no less than 63; but no failures of 
dynamo commutators were attibutable to this cause. Mr. Lotg- 
ridge suggests that one reason for the difference may be the fact 
that many motors are supplied from three-wire systems with the 
middle wire earthed, so that the insulation has to withstand only 
half the supply voltage; but, surely, this fact tells in the reverse 
sense. 

Often armature cores and commutators are badly made and 
insecurely fixed to the shaft; this is one of the points which are 
commended to the attention of manufacturers. 

Several accidents occurred through the screws holding pole-shoes 
in place becoming slack, and allowing the shoes to touch the 
armatures. Ава rule, these screws are entirely unlocked, and the 
Chief Engineer thinks that the heads should be riveted over to 


prevent them from slackening. Binding wires on armatures often 


break without obvious cause. 

Regarding the insurance of boilers, the company is still able to 
state, with just pride, that no life has yet been lost through the 
explosion of a boiler certified by it. Corrosion and grooving 
account for the great bulk of the defects reported, and fractures 
for most of the remainder. Some extraordinary examples come 
under the company's observation, the inspector's chisel sometimes 
going through the plates whilst scraping them. The examples 
given are of little interest to electrical men. The report concludes 
with a summary of the Board of Trade reports on boiler 
explosions, &., for 1905. These include several cases of water- 
hammer due to bad drainage of steam pipes, cast-iron valves 
figuring frequently in the reporte. 

We have but briefly indicated the nature of the contents of 
Mr. Longridge’s report; there is very much information in it of 
value to manufacturers and users of steam and gas plant and 
electrical machinery, and by studyng this in the original, few 
designers would fail to find spme hints for the improvement of 
their designs. 


LEGAL. 


HUNT v. GREEN. 


Tuis case, which came before a Divisional Court of King's Bench 
composed of the Lord Chief Justice and Justices Ridley and 
Darling on Wednesday last week, raised an important point under 
the by-laws of tramway companies. The case came before the 
Court by way of a case stated by the Justices of the city of 
Norwich. 

The material facte were these. The respondent on May 15th, 
1906, was а passenger on a tramcar belonging to the Norwich 
Electric Tramway Co., which carried on ita business under statutory 
powers, the appellant being a ticket inspector of the company. 
The respondent was charged before the Justices by the appellant 
for refusing when asked to do so either to deliver up his ticket 
or pay the legal fare demandable for the distance he had 


_ travelled as a passenger. It was admitted that respondent 


had paid his fare, ld., soon after the саг started 
and received а ticket, and that during the journey 
the car became over full of passengers, and that the respondent 
complained of this, and gave up his seat to a lady. The appellant 
entered the car to inspect tickets, and asked the respondent to 
produce his ticket. The respondent complained to him that the 
car was overcrowded, that he had changed his seat, and that he 
could not find his ticket. The conductor was called, and said that 
the respondent had paid his fare, and an unsuccessful search for the 
ticket was made. Appellant then said to the respondent, “ You 


must produce your ticket or pay the fare," but this he re'used to 


do. The car was then stopped, and the appellant said to the 
respondent, * produce your ticket, pay your fare or leave the саг.” 
As the respondent refused to do so, and 5 the journey, the 
appellant laid the information. The by-law under which the 
charge was made, ran as follows: — Each passenger shall show his 
ticket (if any) when required so to do, to the conductor or 
any duly authorised servant of the company, and shall aleo when 
required-to do во either deliver up his ticket or pay the fare legally 
demandable for the distance travelled over by such passenger.” The 
Justices found as a fact that the appellant had not in so many 
words asked respondent to deliver up his ticket in the words of 
the by-law and dismissed the information. Hence the present 
appeal. 


Mr. Cecil Walsh appeared for the appellant and Mr. Scott for 


the respondent. 

At the conclusion of the arguments of Counsel their Lordships 
held that the case came within the by-law in question notwith- 
standing that its exact words had not been used by the inspector, 
and they sent the case back to the Justices for further considera- 
tion, but not necessarily with an instruction that they ought to 
convict, because they thought it was exactly one of those cases 
where they could exercise their discretion and inflict no penalty. 

The appeal was accordingly allowed with costs. 


Resistance of Electrolytes to Currents of High Fre- 


quency.—Some measurements have been made by Broca and Turchini 
of the resistivities of acidified water and of copper sulphate solution 
when alternating currents of high frequencies are passed through 
them, comparative experiments being carried out simultaneously 
with alternating currents of ordinary frequencies and with direct 
currents of the same strengths. The electrolytes were held in 
cylindrical tubes 6 cm. in diameter and 10 cm. long, stout plates of 
platinum serving as electrodes. The tubes were fitted with 
capillaries at their sides, into which the liquids entered, and the 
heights of the liquids in the said capillaries served to indicate the 
extent to which they had been heated. It was found that the 
resistivities to currents of high frequency were smaller than to 
ordinary alternating currente or to direct currents. When a 10 per 
ceat. acid was tested with a current having the frequency of 3 x 10° 
cycles per second, the resistance was only 77 per cent. of what it 
was in other cases. The resistance decreased as the frequency 
and the conductivity of the electrolyte increased, 
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CORRESPONDENCE, 

Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Alternating Current Networks 3; and the Absorption of 
Hertzian Waves. 


On page 727 of your last issue I notice a report of a 
paper on this subject. 

The author says: The surges caused by harmonic 
resonance . . . happen only on networks of small extent.” 
Surely one would think that as the natural period of oscilla- 
tion of a system came down, the possibility of harmonic 
resonance occurring was increased, though, of course, there i8 
more chance of the disturbance being absorbed by the various 
loads. One doubts, too, his recommendation “of checking 
their effects by safety fuses.” B 

As regards the switching-in of a dead line, I have been 
looking for the last five years for a decent mathematical 
treatment of this particular point. 

Mr. Woodhouse discussed the matter shortly in the 
Electrician of September 5th, 1902, using the Helmholtz 


LR 
formula E, = z to obtain the pressure rise at the 


L 
E 


moment of switching. But this formula certainly cannot be 
applied here in this way, and so Mr. Woodhouse wrongly 
obtained the double instantaneous pressure as the maximum 
possible, without pre-supposing the ‘cumulative circum- 
stances " mentioned in your report. 

I may say that with “cumulative circumstances more 
than double pressure (7.e., more than 2 x V2 virtual) has 
been observed in this connection. 

Can you or your readers discuss this switching-in 
business? 

There is a point in Mr. J. S. Dow's article in Ше same 
issue on The Absorption of the Atmosphere for Light of 
Different Wave Lengths." 

He says “a solution of alum is almost completely imper- 
vious to infra-red rays," and ‘ Hertzian waves are now 
_known to be light waves of long wave length." Is it a 
correct inference to draw, that if Hertzian waves were pro- 
pagated in a room surrounded by a layer of alum solution, 
they would be completely stopped ? 

E. Hudson. 

Preston, November 5th, 1906. 


The Penetrating Properties of the Arc Light. 


There is no need for me to say much more on this subject 
now that it has been so lucidly dealt with by Mr. Dow in 
your issue of November 2nd. However, Mr. Bastian still 
misunderstands—and I can only believe wilfully—the theory 
I supported in my former letters. He, of course, is ignoring 
the difference between reflected and transmitted light. "The 


former will certainly increase as the number of particles: 


increases, but the latter will correspondingly decrease since 
the total, apart from what is absorbed by the particles them- 
selves, is constant. Thus the atmosphere becomes less trans- 
parent the more particles it contains. 

Lastly, Mr. Bastian has not yet explained why distant 
objects while appearing blue to the eye come out much too 
light in a photograph. If the blue colour is due to absorp- 
tion of red rays by the intervening atmosphere, these red 
rays must have a negative actinic effect on the sensitive film, 
since their absence increases the effect. This is rather a 
startling result to arriveat. Will Mr. Bastian please inform 
us on this point ? 

Sol. 


York, November 5th, 1906. 


Bullock Motor Control System. 
I have charge of five seta of the Bullock system of motor- 


control for rotary printing presses (60 H.P.), and not having - 


any clear diagrams, &c., I would be very much obliged if 
you or any of your readers could give me the following 
information :— 


1. À diagram with teaser and controller connections. 

2. (а) Is the motor a differential motor; ог (b) is the 
armature circuit on the slow speed supplied with current at a 
low voltage from teaser, and on the high speed with current 
at supply pressure ? 

3. Assuming the second half of question 2 is correct, 
does the shunt circuit come into action on the slow speed, or 
does the machine act as a series motor ? 

4. Does the shunt regulating resistance that comes into 
play along with the high speed, remain in circuit with full 
resistance in on slow motion, and then cut out gradually 
after resistance of armature circuit is fully cut out ? 

I would be glad of any information, however little, to 
enable me to understand the working of the plant. 

Bullock. 


Nernst Lamp Renewals. 


We note the remarks made by Mr. W. A. Walton in bis 
letter published by you last week. 

The reason for the extraordinarily low average life he 
obtained is clearly the fact that the cut-outs of these lamps 
were faulty. If these coils had been renewed, no more than 
the normal number of burners would have been required. 
We regret to say that the insulation of the cut-outs in a 
number of lamps supplied by us about а year ago was 
defective and cansed the heating coils of the burners to fail 
after, in many cases, only 20 or 30 hours use. 

It is to be regretted that Mr. Walton did not inform us or 
our agents of the matter in time. If he had, we would have 
remedied the defects at once and saved both him and his 
clients much expense and annoyance. 

Where contractors and users of our lamps experience similar 
trouble they would oblige us by communicating with us, 80 
that we can take steps to remove the cause. In the case of 
large installations we are quite prepared, if necessary, to 
send a specially trained man to attend to the lamps and to 
instruct the fitters on the spot. 


The A.E.G. English Manufacturing Co., Ltd., 
PATENTEES OF NERNST Lamps. 


London, W. C., November th, 1906. 


P.S.—Will users of Nernst lamps kindly note that we are 
always pleased to remedy any defects which may arise, due 
to faulty manufacture, and to place our experience at their 
disposal ? 


Wear of Rails. 


On several occasions recently I have noticed the state- 
ment that the wear of rails on the up line of a grade is 
heavier. than the wear on the down line, and I am led to 
think that the explanation of at least part of this difference 
in wear may be found in much the same causes as those to 
which I have attributed the difference in wear between 
trolley wires which constantly supply current io cars, and 
trolley wires which supply little or no current. 


Robert N. Tweedy. 
Stourbridge, November 2nd, 1906. 


Rail Corrugation. 


T have been interested in the explanation given by Mr. 
Boot as to his idea of the probable causes of the pheno- 
mena of rail corrugation, and must say that it is by no 
means convincing. With regard to their occurrence on steam 
railways, he first doubts their existence, and then ascribes 
the cause to another theory. 

The fact that there is sparking between wheel and rail in the 
case of an electric tramcar is no proof that that is the cause 
—although I quite agree that flashing does not improve the 
rail condition—and I venture to suggest that there is still 
considerable doubt in the matter. 

Mr. Boot is somewhat at sea in the electrical ideas as 
set forth in his letters. There is a complete circuit just as 
much in a regenerative system with an overhead conductor 
as when the same system is absorbing power by means of 
the motor. Energy does not pass round a dynamo, but the 
direction of the current, as understood “ conventionally,” is 
reversed when a dynamo acta as a motor. 

E 
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I agree that Mr. Coxon overlooks the fact that when 
regeneration i8 taking place there is sparking between wheels 
and rails, and that the sparking is even more severe than 
when running on the level, depending entirely upon the 
amount of current passing. This, however, does not dispose 
of the question, as it is well known that corrugations are 
neither limited to tramway gradients nor even to tram rails. 


‘Doubtful. 
London, S.E., November 5th, 1900. 


With reference to Mr. Horace Boot’s letter re “ Rail 
Corrugation" in your last issue, if Mr. Boot will visit 
Sunderland, I shall be pleased to show him several instances 
of corruration "taking place downhill where the regenera- 
tive control system is not in use, and where the energy is 
shut off." 

A. R. Dayson, 


General Manager and Enyineer. 


Sunderland Corporation Tramways, 
November oth, 1906. 


I notice in the REvrkw of November 2nd that a corres- 
pondent writing on this subject attributes the phenomenon 
to an eating action on the rail tread caused by flashing and 
arcing. This gentleman is evidently not aware that rail 
corrugation has asserted itself on the lines of the London 
County Council, which, being built on the conduit principle, 
have no rail return. 

I have studied this question very deeply, and I have 
come to the conclusion that the form of the cross-section of 
the rail, as now used, is to blame. 

I believe that if the cross-section were such that the 
centre of the tread came vertically above the centre line of 
the web and lower flange, and the groove therefore more to 
one side, no corrugation troubles would arise. My theory is 
that there is a sideways bending moment on the web, owing 
to the tread being out of centre, and that this causes vibra- 
tion, which in turn results in corrugation. In time this 
develops into a serious trouble, as all tramway men know. 

This theory is borne out by the fact that corrugation does 
not occur on railways, although there the speeds and loads 
arc so much greater. 

As this remedy would entail no expense beyond cutting 
the rolls, it would be worth while trying a few lengths of 
rail rolled to this suggested section, at places where corruga- 
tion has been very bad. 

It would be interesting to know the opinions of some of 
our tramway experts. 

P. Weil. 

London, S. W., November 6th, 1906. 


Patents and Prejudice. 


The point of my letter was that extra imports are paid 
for by extra exports, so that the working man does not 
suffer ; and this was all in connection with foreign patents 
not worked here. Your anonymous correspondent assumes 
that the imported telephones are paid for in pig-iron, and 
assumes that a small proportion of the price goes to labour; and 
this brings in the much broader question whether it is good 
for a country to export raw and take in finished material. 
This is an interesting subject, but it is too wide of Sir 
Joseph Lawrence’s article for me to go into in your pages, 
even if you would let me. I notice one of the daily papers 
said some politician or other had drawn a red-herring across 
the scent, and advised him to bury it. Your anonymous 
. correspondent is trailing a herring of portentous size, and it 
may be buried as far as I am concerned. 


: J. Swinburne. 
London, S. W., November 5th, 1906. 


In your issue of November 2nd, Mr. Richardson makes 
the statement that. . . . the value of our imports above 
that of our exports is a measure of our general prosperity,” 
an error into which far too many fall. 


As I look at the matter, an excess in value of imports over 
exports has absolutely nothing to do with the prosperity of a 
nation, as I will endeavour to show. It depends entirely on 
their nature. | 

What do we profit if the whole of our imports are manu- 
factured goods (and if not, it is only a question of degree) 
and our exports raw material? i 

According to Mr. Richardson, if our exports were valued 
at 100, and our imports at, say, 180, our wealth would be 
increased by the difference. 

If the exports are raw, and the imports manufactured, and 
the labour on the manufactured 80 per cent. of the whole, or 
144, we should be poorer by 100 — 36 = 64, that is to 
say, we should export raw material to the value of 100, and 
import it to the value of 36, the labour ceasing to be of value 
when the article is superseded or worn out. 

Suppose we look at the reverse side of the picture and 
export manufactured goods to the value of 180 and import 
raw 100. We should be the richer by 64, besides paying 
144 in wages in our own country, and this, notwithstanding 
our imports are 80 /ess than our exports. 

Manufacturer. 

Birmingham, November 5th, 1906. 
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May I intervene in this discussion, so far as it affects 
imports and exports, to suggest an amplification of Mr. 
Swinburne’s remark that any import is paid for by sending - 
out an export of equal value? If this primary truth had 
been appreciated, many of the eccentricities of the late fiscal 
controversy would have been lacking. But true as this 
remark is, it, perhaps, needs a little extension. . 

In addition to exports representing the commodities sent 
out in exchange for imports, exports may also represent (а) 
investments of capital in other countries for industrial or 
national purposes, or (b) repayments of interest on capital 
invested by outside capitalists in the exporting country. 
Conversely, imports in addition to representing commodities 
reccived in exchange for exports may represent (a) invest- 
ments of capital from outside sources within the receiving 
country, or (5) interest on, or repayment of, capital previously 
lent to outside countries by the country receiving the 
imports. | 

I hope that Mr. Swinburne will accept this amplification 
of his remark on the economic aspect of external trade. 


Statistics. 


WixpiNG  LATHE.—AÀ correspondent inquires for the 
makers of lathes for winding small armature and field coils. 


[Several letters, which arrived too late for insertion, are 
held over till next week.—Eps. E. R. | 


An Electric Furnace for Heating Crucibles.— 
The Electro - chemical and Metallurgical Industry, Vol. IV, 
No. 7, gives particulars of a furnace constructed by O. P. 
Watts, Ph.D., for the melting of moderately refractory metals, 
such as iron, without the introduction of impurities. It con- 
sists of a rectangular brick box measuring 54 x 28 x 26 in. 
Into this the crucibles are packed with crushed carbon, and the 
current is turned on until the desired temperature is reached. The 
cellular base consists of two courses of firebrick set on edge, and the 
whole holds 27 crucibles, each 3 in. in diameter and 7 in. deep. 
The furnace has a lining of magnesite brick to afford protection from 
the hot carbon, no cement being used throughout. 'To make the 
structure permanent, iron straps may be added. The furnace is of 
the resister type as in the Acheson graphite furnace, in which the 
articles to be heated are embedded in a granular resister. The 
crucibles are of graphite lined with magnesia, and covered with a 
disk of this latter material, and finaliy a layer of graphite to give 
protection from the hot carbon. The terminals consist of bars of 
graphite, 14 x 1 x 3 in., placed down the ends of the furnace and 
mortised to & horizontal bar set on edge inside the furnace. The 
resister consists of a mixture of coke, carbon electrodes and 
graphite, crushed together, and all except the coarse material used. 
‘This furnace is worked by a dynamo giving 65-125 volts, and takes 
a current of 150-550 amperes. It requires a variable voltage and 
is not intermittent but may probably be made so. 


———— — — А 
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THE L.C.C. BULK SUPPLY SCHEME. 


Ox Tuesday the L.C.C. decided by 80 votes to 34 to apply 
to Parliament in regard to electric supply powers, us a 
result of recommendations made by the Highways Com- 
mittee. The Committee's recommendations appeared some- 
what fully in our last issue (page 703). Briefly stated, they 
include the seeking of authority to enable the Council— 


1. To supply electrical energy in London and certain surrounding 
districts. 

2. To confer upon the Council power to carry out any works, 
including the erection of buildings, laying mains, &c., necessary to 
yive effect to such powers. 

3. To empower the Council to acquire compulsorily at the 
expiration of five years from the passing of the Bill, or at any time 
thereafter, by giving one year's notice, the undertakings of local 
authorities in London on the basis of the outstanding debt incurred 
by sach authorities. 

4. To enable the Council to acquire compulsorily the under- 
takings of companies within the proposed area of supply at the 
time when and on the terms on which such undertakings would 
become purchasable Уу local authorities. | 

5. To authorise the Council to acquire by agreement at any 
time the whole or any portion of any undertaking of the local 
authority or company within the proposed area of supply. 

6. To empower the Council by provisional order or otherwise to 
become the authorised distributor of electricity in districts within 


. the area of supply where such orders have not been granted or 


exercised. 

7. To enable the Council to enter into agreements with local 
authorities or companies for any purposes referring to the supply 
of electricity. 

As an amendment to this series of recommendations, 
Mr. R. A. Robinson moved that the Council declined to 
embark upon so speculative an undertaking as the compul- 
sory supply of electricity to London and the surrounding 
districte, involving unknown capital expenditure at the risk 
of the ratepayers, and resolved to direct every effort to 
ensuring that the supply obtainable through existing or com- 
bined undertakings should be subject to such control as 
would provide a cheap supply and otherwise safeguard the 
Mr. Anstruther seconded the 
amendment, which, after a lengthy discussion, was rejected 
by 79 votes to 34. On a second division, the recommenda- 
tions of the Committee were adopted by 80 votes to 31. 

It was also decided to seek compulsory powers to acquire 
sites on the banks of the Thames at Barking and Erith for 
the erection of generating stations. 

| 


BUSINESS NOTES. 


Milan Exhibition Awards.—Merssrs. BABCOCK AND 
Witcox, Lrp., have been awarded the Grand Prize at the above Exhibi- 
tion for their exhibits, which comprise: Marine-type boiler, having 309 
sq. metres heating surface, fitte with patent steam superheater and 
patent mechanical chain-grate stoker (not under steam); silent 
gravity bucket conveyor (working model); model of laad-type 


beiler, fitted with patent steam superheater; and a collection of 


wrought-steel steam piping and boiler parts. 
Messrs. BERRY, SKINNER & Co. have been awarded a gold and 
bronze medal for their exhibit of patent fool-proof switchgear. 


Prices Advance.-—Mxssns. Јонмкох & PHILLIPS, LID., 
and Messrs. W. T. Grover & Co., Ітр., both announce that, 
owing to the continued increase in the price of copper and 
other raw materials, they have had to raise their prices of 
rubber- insulated wires and cables; the addition of 10 per cent. to 
the list prices in their 1906 catalogues at present in force will be 
Increased to 25 per cent. from November 1st. 


"The Electric Man.“ — This is the name of a farcical 
comedy, by Mr. C. Hannan, which is to be produced to-morrow 
evening for the firat time, at the New Royalty Theatre. There 
are three acts, entitled respectively “ The Beginning of It,” “The 
Muddle of It,” and “The End of It,” and Mr. Harry Nicholls plays 
the leading rôle. What it is all about we don’t know. 


Tyneside Industries.—From the Tyne Improvement 
Commission we have received an interesting pamphlet relating to 
the Tyneside and its advantages as an industrial centre. There is 
з large chart of the River Tyne from the sea to Wylam, and some 
fine reproductions from photographs of local views, These. together 
with the general information which accompanies them, should be 
useful to those who want to know something of the extent and 
varied character of the industries of Tynesidc. 


Trade Announcements,.—Mxrssns. CaAMMELL, LAIRD 
AND Co., Ltp., of Sheffield, notify that on November 12th they will 
open a branch office in their own name at 284 and 29, Collingwood 


Buildings, Newcastle-on-Tyne. This arrangement bas becn made 
to meet increased business. Mr. J. Johnson, who has represented 
the company as district agent for many years, will control the 
branch. 

Messrs. ARMITAGE & Rid RV, Lrp., cotton spinner and manu- 
facturera of Warrington and Manchester, have appointed Messrs. 
J. W. Daina & Co., of 22, Billiter Street, London, E.C., as agents 
for their cotton yarns and cloths used in the manufacture of electric 
cables. - 

Toe Apaus MANUFACTURING Co., Ltp., notify that from Monday 
last all communications regarding accounts should be addressed to 
them at Elstow Road, Bedford. 

Messrs. VERITYS inform us that from the 1st inst., their address 
at Liverpool will be 1, Hackin's Hey. They have found it desirable 
to appoint their own representative to the charge of this important 
district, and accordingly Mr. HARRY S. Tapman (who has repre- 
sented the firm for several years in the Leeds district) is taking 
charge of the new Liverpool warehouse. Mr. Welding, of 64, 
Stanley Street, who has previously been their agent in Liverpool, 
no longer represents them. The new premises are central and con- 
venient, and are being well stocked with wire, cable, and electrical 
supplies, while a good selection of Messrs. Veritys' new art fittings 
will be in evidence. The telephone number is 6,248 Central. 


Hand-firing v. Mechanical Stoking.—The following 
interesting particulars of the result of a boiler test made at the 
works of the SLOUGH AND DaTCHET ELECTRIC SuPPLY Co., LTD., 
have been placed at our disposal. The test was made between hand- 
firing and the Bennis sprinkling stoker and compressed air furnace. 
The duration of the test was eight hours, and the test was com- 
pleted on October 3rd last :— 


Bennis stoker and 


System of firing. Hand. compressed air 
furnace. 
Type of boiler ... .. Dry back marine Dry back marine 
Size of boiler .. . 10'6" x 1406“ 10 6“ x 14 6" 
Class of coal . Best hard steam Nutty slack 


Calorific value of coal per lb. 


as fired 12,832 B.TH.U. 12,350 B.TH.U. 


Coal burnt per boiler per hour... 588 lb. 909 lb. 
Coal burnt per sq. ft. of grate 

surface per hour i js 12 lb. 18 5 Ib. 
Equivalent evaporation per m 

boiler per hour T Кт 5,063 Ib. 8,8155 lb. 
Equivalent evaporation per sq. 

ft. heating surface per hour... 2:68 lb. 4°67 lb. 
Equivalent evaporation per lb. 

of coal ... hs i ..  , 861 lb. 9 68 lb. 
Thermal efficiency obtained ... 64:79% 75˙77 
Cost of fuel to evaporate 1, 000 

gallons of water, as from and 

at 212° F. ae .. 112 0d. 69 125d. 
Electricity generated .., 599 units 1,269 units 
Fuel cost per unit 5s 757d. 384d. 
Extra water evaporated, as ' 

from and at 212° Е. per boiler 

per hour m E: ak — 74195 
Extra water evaporated, as uu 

from and at 212° F. per Ib. of 

cog] ketenes — 12˙43% 
Reduction in fuel cost per 1, 000 

gallons evaporated jus — 38:395 
Reduction in fuel cost per unit 

of electricity generated  ... — 49:395 


Book Notices —Moleurs à Collecteur a Courants Aller- 
natifs. By Dr. F. Niethammer. Paris: L'Eclairage Electrique," 
1906. Price 5 fr.—Readers possessing a general knowledge of 
alternating-current working will find this short account of single- 
phase commutating motors a useful and fairly comprehensive guide 
to the subject. The treatment is non-mathematical, and is chiefly 
confined to the simple series motor and the compensated repulsion 
motor (or series motor with transverse brushes, as the writer prefers 
to call it) of the Winter-Eichberg type. True repulsion motors 
and their many modifications are only touched on, as they have 
not, at present, attained practical importance. Chapter I is 
historical, and givesa general outline of the arrangement of single- 
phase motors. Chapter II deals in detail with the general vector 
diagram of such motors, and with the quantities which determine 
their torque, commutation, power factor, speed and behaviour as 
brakes, and concludes with a critical comparison of the various 
anti-sparking devices employed. Amongst these last the author 
still mentions the fallacious arrangement consisting of a horse-shoe 
electro-magnet placed in the neutral zone and intended to com- 
pensate for the transformer action in the coils short-circuited under 
the brush. Complete compensation in this way results in the 
reduction of the useful torque of the motor to zero. Chapter III 
deals with the practical construction and regulation of the 
‘machines, and includes particulars of various well-known makes, 
together with photo-reprodmctions of the parte of the finished 
machines and controller diagrams. In the last two or three pages 
a method of carrying out the design of such a machine from first 
principles is shortly indicated. 

Construction des Induits à Courant Continu. Partie Mecanique. 
By E. J. Brunswick and M. Aliamet. Paris: Gauthier-Villars. 
Price 2 fr. 50.—The present writers deal with the question of 
direct-current armature construction in three separate volumes, 
covering respectively the theory and rules of winding, the practical 
carrying out of the winding and the mechanical design of the arma- 
ture. It is questionable whether the sub-division of the subject 
has not been carried too far in this case, since a more combined 
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treatment would prevent a good deal of repetition, and give a much 
more complete view of armature construction. The principles 
underlying the mechanical design are fairly fully discussed in the 
present volume, but the illustrations of actual constructions might 
be much more numerous with advantage, and the actual expressions 
for calculating the various stresses should be more generally stated. 
Where the expressions are given, they are generally in a handy 
form, and special care has been taken to avoid doubt as to the units 
employed. After dealing generally with the constitution of the 
various metals used in armature construction in Chapter I, com- 
plete numerical information as to their strengths under various 
stresses is given in useful tabular form in Chapter II. Chapter III 
deals with the preparation of the disks, Chapters 1V and V with 
the mounting of the core on the spindle or spider, and Chapter VI 
with the construction of commutators, Worked examples are 
noticeable by their absence. 


The Marine Steam Turbine. By J. W. Sothern, M. I. E. S. Second 
Edition. London: Whittaker & Co. 1906. 6s. net. — Only in 
August last we noticed the first edition of this book; we highly 
recommended the work as being of much practical value to a sta- 
tion shift engineer and mechanic. The rapidity with which the 
first edition has run out is sufficient evidence to show that the book 
has been well received. The second edition contains about twice 
as many pages as the first, and it will be noted that the price has 
been raised. More complete details relating to the practical 
running and construction of turbines are given than in the previous 
edition, and a number of original sketches and photographs further 
illustrate the text. Though the price of the book is increased, [the 
valuable and lucid information it contains is worth much more than 
is asked for a copy. . 


Proceedings of the American Society of Mechanical Engineers. 
Vol. 28, No. l. Baltimore: The Society.— This part contains 
several features of interest; first, a photograph of the Engineering 
Building, an institution such as that which we have advocated for 
London for some years, for the accommodation of the various engi- 
neering societies ; secondly, four papers to be presented at the New 
York meeting in December next—observe what ample time is 
allowed for their consideration in advance—of which the most 
interesting to.electrical engineers is the report of the Committee 
on Standard Proportions for Machine Screws; and a few pages of 
“ Suggestions for Authors,” to guide them in the preparation of 
papers, drawings, photographs, &c., for reproduction in the Pro- 
credings. "The last-named feature might well be commended to the 
notice of the editors of Minutes and Proceedings of British 
Societies as an excellent example to follow. "The suggestionsgiven 
are admirable, and would be of the greatest value to the authors of 
papers, especially those who are novices—and to their readers. 
We are strongly tempted to reprint them all, but will content our- 
selves with quoting the following :—“ Finally, there should come a 
very condensed summing up, in such a form that а! brief glance 
would enable a casual reader to grasp the substance of the paper, 
and decide without reading the whole, whether or not he wants to 
examine it in detail" This paragraph rightly receives the 
emphasis of italics in the original. In these days of multitudinous 


papers on every subject under the sun, it is most important to . 


‘facilitate the task of the reader, who cannot spare time to wade 
through the bulk of а paper unless he is thus assured that it will 
repay him. 

The Grouping of Electric Cells. By W. F. Dunton. London: 
E. & F. N. Spon, Ltd. 1906. Price 1s. 6d. net.— This little book 
has been written to set us right on the subject indicated by the 
title. The author evidently feels somewhat strongly on the matter, 
and has expended a great deal of labour on the demonstration of 
the inaccuracy of the ordinary formula, and the construction of a 
correct rule. By assuming a case which we can only describe as 
absurd, employing as it does 1,201 cells, of which a// must be used, 

each having an E. M. F. of 1 volt and a resistance of 1 ohm, to give 
the maximum possible current through an external resistance of 
600 ohms, the author finds that the usual rule says put them all in 
parallel, while he himself would put them all in series and get a 
current 400 times as great. To this we would reply that any prac- 
tical man would begin by throwing one of the cells away, and 
putting the remaining 1,200 in two parallels, giving practically the 
same current as the author's method: and at half the cost. But we 
go further—and here is the essence of our criticism— and say that 
the grouping of cells is a mere academic exercise, of no practical 
importance whatsoever. 'l'he author, we regret to say, has wasted 
his time, except in 80 far as he has benefited by the intellectual 
exercise in which he has engaged. At the best, his general rule, 
which may be, as he says, infallible, occupies a page and a quarter ! 
Perhaps the most practical feature of the work is the section which 
shows how to find the smallest group of cells to accomplish a given 
object. But here again the rule involves the use of three formule, 
and occupies a page of matter, ending with a suggestion, in the 
event of failure at the first trial, to “try one cell more, and so on 
until the necessary number is found"! The practical man, con- 
fronted with this problem, simply calculates the watts to be given 
to the external circuit (w = с?н), and the maximum watts that each 
2 
cell can give out (v = LE and dividing w by w, has a close 
approximation to the result at once. 
perhaps, once in a lifetime. 


Time Tables. By T. Reader. London: Longmans, Green & Co. 
1906. Price 28. 6d. net. Fifth edition.— This isa set of tables showing 
af once the number of days from every day in the year to any 
other day, for any period not exceeding 365 days, and is intended 
for use in calculating interest, discount, wages, &c. The tables are 
arranged on a simple plan, each page giving the period to one par- 


Such a problem might arise, 


ticular day from every other day in the year, and the book is pro- 
duced in a handy desk form. 


The Indian and Eastern Engineer Year Book, 1907. Fifteenth 
issue. London: The Indian and Eastern Engineer Co., Ltd.—This 
useful publication consists of a diary, with a week in an opening, 
interleaved with blotting paper, together with a collection of useful 
information covering a very wide range. Calendars under various 
Eastern Bystems are given, weights and measures, Customs tariffa, 
postal and telegraph information, engineering tables and data, 
conversion tables of coinage, &c., and a vast number of other 
matters, the volume constituting a valuable work of reference. In 
particular, we note that electrical installation rules for work carried 
out in India have been inserted, compiled from the regulations 
issued by the Government of Bengal, the Calcutta Electric Supply 
Association, and the Bombay Fire Assurance Association. "These 
occupy nearly ten large pages. А table of conductors, carrying 
capacity, &c., is given, which consists mainly of the I.E.E. tables; 
many of the rules are from the same source, and while it is quite 
proper to use them, due acknowledgment of the fact should be 
made. 


“The Teaching of Elementary Mechanics.” Discussion at the 
B.A. meeting at Johannesburg in South Africa in 1905. Edited 
by John Perry. London: Macmillan & Co., Ltd. 1906. 28. net. 


" Proceedings of the American Society of Civil Engineers." 
Vol. XX XII, No. 8, October, 1906. New York: The Society, 220, 
West 57th Street. 


“ Elementary Treatise on the Induction Motor.” By F. J. A. 
Matthews. London: Biggs & Sons. 


" Engineering Press Monthly Index Review.” Vol. IX, No. 2, 
November, 1906. Brussels: Association de la Presse Technique. 
Fr. 50. 


“Treatise on the Law and Practice relating to Letters Patent for 
Inventions.” By Robert Frost. “Two vols. Third edition. 
London: Stevens & Haynes. 1906. 


Australia.—The Australian Customs authorities have 
recently given a decision to the effect that “ fuses, Stellite switches, 
are to be classified as ‘electrical materials," and admitted free of 
import duty. 


New Zealand International Exhibition. — This 
Exhibition, which was opened on the 1st inst. in brilliant weather, 
is being carried out on a quite considerable scale. The floor space 
covers half-a-million square feet, and the exhibits displayed are 
valued at three-quarters of a million. Two-thirds of this valae 
represents industrial exhibits; the remaining third, works of art. 
The Exhibition, which is the largest held south of the line, was 
thronged by crowds on the opening day, and its financial future is 
locally regarded as already assured. We are informed that the 
Exhibition, which will remain open until the middle of April next, 
is well worthy of a visit by tourists and others, particularly when it 
is remembered that, in addition, they will have the opportunity of 
also visiting the very attractive scenic and health resorte of the very 
prosperous Colony of New Zealand. The High Commissioner in 
London will readily give further information as regards the 
Exhibition and the scenic attractions of the Colony as well as 
regards the routes by which visitors from this country can take their 


passages. 


Catalogues and Lists. GENERAL ELECTRIC Co., LTD., 
London, E.C.—The company's “ progress sheet" for October con- 
tains a description of the Geekoduct" earthing clips; also par- 
ticulars of switch and ceiling rose adapter rings and outlet plates for 
the“ Geekoduct " conduit system, the Admiralty pattern switch,the 
Stanley combined water-tight switch, and pewter pendant fittings. 
Prices of all these lines are stated, and reduced prices for removable 
waterproof connections for outside shop lighting are notified. 


Messrs. Cox-WaArkzns, Lro., Darlington.—A number of picture 
postcards. One shows their motor-car driver's lamp, which serves 
either for inspection, dash-board illumination, or emergency 
purposes; another depicts a switchboard supplied by the firm for 
Kilmarnock; a third draws attention to their circuit-breakers ; 
while a fourth gives an exterior view of a fine country mansion 
where they have put down an electric lighting installation. 


THe RovaL STANDARD ELECTRIC Lamp MANUFACTURING Co., 
4, Hart Street, New Oxford Street, London,. W.C.—New illustrated 
catalogue of miniature lamps of every description, embodying 
lamps for all sorts of portable and stationary lighting apparatus 
used with dry or storage batteries; or for running in series оп the 
lighting main ; such as bulbs for pocket lamps and lanterns, torches, 
&c., battery and cell-testing lamps, telephone lamps, micro, 
surgical and dental lamps, lamps for various special purposes, for 
motor-cars and vehicles of every other kind, for roof lighting, 
signalling, theatrical and decorative purposes; fancy lamps and 
lamps for photographic, military, and naval purposes, &c. A novelty 
in the list is a line of fruit lamps, a number of which are well 
shown in a separate coloured plate. The lamps are all hand- 
painted and represent all sorts of fruit; they are claimed to 
be of very artistic finish and to produce a beautiful decorative 
effect, things which we can quite well believe. Copies of this 
catalogue can be obtained on application. 

PuLSOMETER ENGINEERING Co., Lro., Nine Elms Iron Works, 
Reading.—I Llustrated folding leaflet giving a good deal of informa- 
tion concerning several types of Pulsometer pumps. 

Ввітівн WESTINGHOUSE ELnoraic AND MANUFACTURING Oo., Lin. 
—fixteen-page pocket-size pamphlet containing illustrated particu. 
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lars of their single and three-phase transformers; also a circular 
reprinting an article from a tramway contemporary in which a 
laudatory report of the Railway Commissioners of New South 
Wales concerning the magnetic brake in Sydney, is quoted from. 

Messrs. MATHER & PraTT, Lro., Manchester.—Third edition of 
their illustrated catalogue (24 pages, standard size, green cover) of 
steam engines. A brief в; ecification of their double-acting open 
vertical marine type engines, and particulars of outputs, dimensions 
and weights of same, are followed by similar information con- 
cerning their combined enclosed high-speed engines for driving 
dynamos, pumps, &c.; also auxiliary machinery, including ejector, 
jet and surface condensers. A page is devoted to a list of steam 
plants supplied by the firm for different classes of works. 

A.E.G. ЕнсгІвн MamuracTURING Co, Lrp., London, W.C.— 
Folding card relating to Nernst lamps for outdoor use, showing and 
giving prices of the “Perfecta” fitting for "B" and "D" type 
Hei ud and the Westminster” and “ Aldwych” fittings for “А” 
уре. 

Messrs. E. Goossens, Porm & Co., Liverpool.— Various lists 
relating to their electric lamps, stendard patterns, plain flame and 
tube, twisted flame and other lamps, including heating lamps for 
electric radiators. One of the sheets gives a table of prices of all 
these. Copies of tbe lists will be sent to the trade on application. 

Mr. G. BRAULIR, London, E.C.—New 10-page illustrated price 
list of patent arc lamp couplings. Attention may be directed to the 
patent rope release block cup or globe shown in this list. Various 
line couplings and accessories for same, arc Jamp winches, mast- 

eads and arc lamp brackets, and the Braulik Eclipse” flame 
lamp аге all listed. 

Messrs. J. B. HAMILTON & Co. South Tottenham, N.—Circulars 
of “ Unica " noiseless pinions, also of their vulcanised fibre. 

Messrs, W. №. Brunton & Son, of Wire Rope Works, Museel- 
burgh, have in circulation а small list relating to “ hoisting wire 
ropes” wherein are given in concise form tbree constructions and 
three qualities in each construction, giving the ultimate stress of 
the rope and the price per 100 ft.; also a ready method of calcu- 
lating which construction is best adapted for various sized pulleys. 
On the same list there are photographs and information regarding 
the firm's patent Kilindo " non-rotating wire ropes. They are 
now sending out to any user interested in this special wire rope— 
which is being largely used for cranes, &c.—a question sheet which, 
when filed in, enables the firm to quote for a construction of 
“ Kilindo " wire rope to take the place of the rope of ordinary con- 
struction he is at present using. 

Messrs. FaLRk, STADELMANN & Co., LTD., of Farringdon Road, 
E.C.—lIllustrated circulars relating respectively to motors and 
induction coils for the Christmas trade, and the “ Aureola" intense 
flame arc lamp, both lists showing prices; a third sheet announces 
some specially low prices of р.г. fuseboards. 

WILson- WOLF ENGINEERING Co., Lro., Laycock's Mill, Thornton 
Road, Bradford.—New catalogue consisting of a number of well 
arranged leaflets brought together in a brown binding cover with 
provision for the addition of later liste as issued. These publica- 
tions give information, pri¢cs, and neat little illustrations of single 
and polyphase, induction motors, direct-current dynamos and 
motors of smaller sizes, ventilating fans, &c. 

Messes. G. Straus & Co., Lrp., London, E.C.—Abridged list 
(4 pp.) showing and pricing a number of electrical novelties that 
they are introducing for the Christmas trade—including small 
En electro-medical apparatus, induction coils, und electric 

sets. 


Installation Contract.—The contract for the electrical 
installation (including lighting, heating, bells and telephones) at 
the large new residence now being built for Mr. W. H. Hey- 
wood, Huddersfield, has been secured by Mr. CnAs. PULLAN, of 
Bradford. 


Price Advance of Telephone Apparatus.—At the 
beginning of the present year the principal makers of telephone and 
telegraph apparatus in Germany increased prices by 10 per cent. all 
round, in consequence of the rise in the cost of raw materials. бі: се 
then tbe latter have become dearer, and circulars have just been 
issued by 22 of the leading firms, announcing a fresh advance of 
10 per cent. in manufactures, thus making a total augmentation of 
20 per cent. since the commencement of the year. It is pointed out 
that copper rose by 24 per cent. between January Ist, 1905, and 
January Ist, 1906, and by 46°4. per cent. by October 20th, 1906; tin 
advanced by 23 per cent. and 47 per cent., and lead by 13'4 per cent. 
and 52 per cent. respectively. 'fhe circulars add that not only is 
there no hope of a decline of the prices of raw materials within a 
conceivable period from the present time, but that a still further rise 
must be expected. 


“ Anti-Sulphuric" Enamel.— MESSRS. GRIFFITHS 
Bros. & Co., of Macks Road, Bermondsey, have issued circulars to 
the trade, notifying that they are the only manufacturers of '' Anti- 
Sulphuric” enamel, and that the rights of this trade-name are theirs. 
No employé who has ever been engaged in the manufacture of this 
enamel, which has a reputation of nearly 20 years’ standing, bas ever 
left their employ or been discharged by them. 


Brush Contracts.—The BRUSH ELECTRICAL ENGINEER- 
ING Co., LTD., has received a contract for 40 bogies for passenger 
coaches for the Soudan railways, and for four composite passenger 
coaches for the Highland Railway. 


“ On-Off” Holder.—In our issue of October 19th we 


gave illustrations of the patent keyless switch-holder, which is 
made by the Britisn ELECTRIO Co., Lrp., of 116, High Holborn, 


W.C. This device has been submitted for test to the Electrical 

Standardising, Testing and Training Institution, which reports 
that it is thoroughly well made, and performs its switching action 
in а very simple and efficient manner. The holder is very inex- 
pensive, and can be used in place of any ordinary holder, one of its 
advantages being that when a number of lamps are controlled by 
one switch, any that are not wanted can be put out of use by 
simply turning them in the holders. These holders can also he 
used as batten-holders, in which respect, we believe, they are 
unique amongst switch-holders; and they are of British manu- 
facture. 


Condensing Plants.—The Mirrires Watson Co., LTD., 
of Glasgow, have received the following important orders for con- 
densing plant :— 

David Colville & Sons, Ltd.—One barometric jet condensing plant, duty 

80,000 1b. 


Summers & Co., Ltd. (per Mr, P. J. Mitchell),—One surface condensing 
plant, duty 44,C00 1b. 
Blackpool Corporation.—One surface condensing plant, duty 16,000 lb. 


Dissolutions and Liquidations.—SMoKE ABOLITION 
SYNDICATE, Ltp.—This syndicate is winding up voluntarily. 

FOREIGN ELECTRICAL BLEACHING PATENTS, LTD.—This company 
is winding up voluntarily. 

“Orro” ELECTRICAL MamuracTURING Со. (1905) Lrp.—A 
meeting of this company is to be held at 14, George Street, 
Mansion House, E.C., on December 5th, to hear an account of the 
winding up from the liquidator, Mr. E. H. Fletcher. 

MEknsz ELECTRIC SuPPLY Co., Ltp.—A meeting is to be held 
at 41, North John Street, Liverpool, on December 11th, to hear ғ n 
account of the winding up from Mr. John G. Hodgson, liquidator. 

SHANGHAI ELECTRIC TRAMWwAYS, Ltp.—A meeting is to be held 
at 19, St. Swithin’s Lane, E. C., on December 5th, o hear an 
account of the winding up from the liquidator, Мт. G. G. Walker. 

CrystaL PALACE District ELECTRIC SUPPLY Co, Ltp.—A 
meeting is to be held at Dashwood House, E.C., on December 6th, 
to hear an account of the winding up from Mr. James Gray, 
liquidator. 


Bankruptcy Proceedings.—T. Е. L. RENE. —At а 
sitting of the London Bankruptcy Court held on November 2nd, 
before Mr. Registrar Brougham, T. F. L. Rene, electrical engineer, 
late of 6, Snow Hill, and 9, Plum Tree Court, Farringdon Street, 
E.C., applied for an order of discharge from bankruptcy proceed- 
ings instituted by creditors last May. Mr. Egerton 5. Grey, 
Official Receiver, reported that the provable debts amounted to 

£413; no aesets were disclosed, and nothing had been recovered. 
The trustee (Mr. Walter Osmond) had stated that he had know- 
ledge of assets of considerable nominal value, claimed by third 
parties, which he was unable to estimate, and which he could not 
realise owing to the absence of funds to take legal proceedings. 
As offences the Official Receiver reported (1) insufficiency of assets 
to pay 10s. in the £ to the creditors; (2) imperfect book-keeping ; 
and (3) misconduct in transferring his available property to his 
wife with intent to defeat and delay his creditors. The learned 
Registrar upheld the report, and imposed a further suspension of 
three years. Order entered accodingly. 

Т. C. Hopckinson (the Electro-Neurotone), Shepherd's Brush.— 
Second and final dividend of 3d. in the £, payable from November 
8th, at Tower Chambers, London Wall, E.C. 

G. A. Benton, electrical engineer, Shareshill, Stafford.— First 
and final dividend of 2s. 8d. in the £, payable November 6th at the 
Official Receiver's office, Wolverhampton. 

J. E. AvsTIN.— The first meeting of creditors was held on Monday 
at the London Bankruptcy Court under the failure of J. E. Austin, 
formerly electrical engineer, of 40, Upper Baker Street, and 27, 
George Street, Portman Square, W., and now carrying on business 
at the Sports Depót, Felixstowe. Mr. W. G. Williams, Assistant 
Receiver, reported tbat the debtor started in Upper Baker Street 
10 years ago, and traded there until the early part of last year, 
when he moved to George Street. 'The business was managed 
latterly by his son, the debtor having, for many years past, been in 
such a bad state of health that the doctors forbade his remaining in 
London. Twelve months ago he opened the stores at Felixstowe, 
baving, at the time, an annual income of £100 from freehold 
property. A statement of affairs had been lodged showing gross 
liabilities £508 17s. 11d. (unsecured £459 1s. 3d.) and assets £51 
only, the stock and office furniture at George Street baving been 
taken under a judgment for rent. The debtor, who filed his own 
petition on October 17th, attributed his failure to losses and 
expenses incidental to his ill-health, extending over five years. Mr. 
G. B. Brooks (Gery & Brooks) attended the meeting on his behalf, 

„апа no offer being made, the case was left with the Official Receiver 
to be wound up in bankruptcy, the debtor's public examination being 
appointed for November 28th. Appended is a list of the principal 


creditors :— 
А UNSECURED. 
Michicli, A. and E., Paddington M s 2 ee £110 
-Austin, Mr. A., Goldhawk Road, Shepherd's Bush E 56 
General Electric Co. 2% is ғә " m + 39 
Woodlands, Miss A., Felixstowe vi T ee es ci 32 
Brackenbury, Mrs. E., Weymouth Street, W. .. és Fs 32 
Edison & Swan Со. > Ss ra ET x ue ra 18 
Veritys ee ee ee ee ee ee oo es ee 14 
Angus & Co. in Y е i» m 25 ji vs 14 
Ray & Flower Ellis, Margaret Street, W. .. 5% a єз 11 
Turner, G. E., High Street, Marylebone .. 24 эзе е 11 
Wisbey & Co., Houndsditech .. s b =» or es 10 
Bimpson, —, 8t. Albans s га ei E T s 10 
PARTLY SECURED. 
Provincial Union Bank, Ipswich es et .. £40 


(Becurity valued at £30.) 
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LIGHTING and POWER NOTES. 


Bilston.— A disastrous fire occurred last Saturday at 
the steelworks of Sir A. Hawkins, Ltd., Spring Vale, which resulted 
in one of the power houses being destroyed. It was erected six 
years ago and contained plant utilised for generating electricity 
from the waste gases from the adjoining blast furnaces. It is sup- 
posed that the fire arose from the explosion of a quantity of gas. 
We understand that the generating plant is duplicated so that а 
supply of electrical energy will still be available. . 


Blackpool.—The plant at the Corporation electricity 
works is to be extended at a cost of £8,250. 


Bo' ness.—4At a recent meeting of the T.C. further corres- 
pondence was read between the town clerk and the Board of Trade 
on the subject of the application to the Secretary for Scotland for a 
supplementary loan of £4,000, to carry out extensions of the E.L. 
scheme. The town clerk wrote to ascertain whether in the event 
of the Council promoting a private Bill in Parliament to legalise the 
present working agreement with the National Electric Construction 
Co., the Board would oppose such a measure. The Board first replied 
evasively, but in another letter Mr. Pelham, the secretary, replied 
that the B. of T. had been advised by its law officers that the 
Bo'ness agreement involved a divestiture of the Council's power 
under its lighting order, to the company, and as this constituted an 
infringement agninst Sec. 11 of the E.L. Act of 1852, it was not 
prepared to consent to the agreement in ite existing form. On 
the motion of the Provost, it was unanimously agreed, acting on 
the advice of the Parliamentary agents, to give notice of the 
intention to apply to Parliament for a Bill or provisional order, to 
legalise the existing working agreement with the National Electric 
Construction Co. 


Bridlington.— In deciding to install waterworks pump- 
ing machinery, the T.C. has agreed to invite tenders for elec- 


trically-driven plant, as well as for steam and suction-gas-driven 
machinery. 


Canada.— ON TARO. Our Toronto correspondent learns 
that there is reason to believe that the Ontario Power Co. has 
offered to supply the Hydro-Electric Power Commission with 
energy at a rate something under 812 per horse- power. It has 
been officially announced that no modification of the Power Bill 
may be looked for in regard to its relation with power companies. 


Cardiff, —The E.L. and Tramways Department at Cardiff 
bas recently issued a booklet, some 5,000 copies of which are being 
distributed in the area of supply. Apart from being a pamphlet 
setting out the advantages of electric lighting. heating and electric 
driving, it contains a fund of information for those at all interested. 
The style is simple and concise—an important point, but one very 
often neglected when & booklet of this description is written up. 
The electrical unit of power is explained, also the standard candle- 
power. Glow lamp, Nernst lamp, and arc lamp data are set forth 


in a manner which show at once that there is no intention to mis- 
lead the consumer, a point the Department wishes to emphasise. 


Bad apparatus is largely responsible for the adverse opinions we 
hear sometimes expressed against electricity for lighting, and the 
Cardiff Department has not omitted to bring prominently before 
its customers this important fact. A showroom із being prepared 
where consumers wil! be able to test motors, lamps, radiators, &c. 
The booklet is very nicely printed on art paper, and contains one 
or two very good illustrations relating to electric driving. 


Continental Notes—Fraxce—The Tribune corres- 
pondent at Geneva says that several members of the Paris muni- 
cipality and engineers have arrived there to examine a scheme for 
harnessing the River Hhone, in order to supply electrical energy to 
the French capital. It is proposed that a dam should be built 
across the Rhone at Seyssel, near the Swiss-French frontier, and 
electric generating stations constructed, at a probable cost of 
60 million francs. It is proposed to erect an overhead transmission 
line to Raris. 

GERMANY.—The municipal authorities of Siegen are about to 
extend their E.L. plant at an estimated cost of £30,000. 


Eccles. — The T.C. bas decided to supply energy to 


mills, for lighting, at 3d. per unit, lees 5 per cent. on accounts 


exceeding £100 per annum, provided the supply is not required . 


between 5.30 and 10 p.m. 


Hemsworth.—As tlie electric light company has not 
complied with various conditions, nor paid the £250 deposit, the 
B. of T. has asked the U.D.C. if it has any reason to offer why the 
E. L. order should not be revoked. The Council has replied 
favouriug another year's extension of the order. 


Mull.—The E. L. Committee of the T.C. has decided to 
add two transformers to the plant at the electricity works at a cost 


of £2968, for the supply to the works of the National 
Radiator Co. 


Leyton.—The U.D.C. has fixed the price of energy for 
the tramways at 12d. per unit to March 31st next, when the rate 
will be adjusted to 13d. from the date of the opening. 


Little Lever.—The U.D.C. has approved of a draft 
agreement with the Lancashire Electric Power Co. for the transfer 
of the Council's E.L. order. 


London.—Ciry.—A return, in which it was alleged 
that the cost of lighting the City streets by gas was cheaper than 
by electricity, was considered at a mecting of the Corporation on 
the lst inst. Recommendations in the report that the City of 
London Electric Light Co. be requeeted to removecertain of itselectric 
lamp standards in the streets, and that incandescent gas lamps be 
substituted, gave rise to discussion. Sir Richard Stapley moved 
that the recommendations be sent back to the Committee. He 
complained that the company had not had an opportunity of show- 
ing what it could do. Mr. Deputy Millar Wilkinson seconded this, 
saying he thought the company had not been treated with absolute 
fairness. The resolutions were adopted. 


L.C.C.—At Tuesday's meeting it was decided to lend £10,763 to 
the Battcrsca B.C. for E. L. machinery and meters. 


Mansfield.—On Saturday last Mr. H. R. Hooper, L.G.B, 
Inspector, conducted an inquiry into an application by the Cor- 
poration to borrow £26,710, of which £8,000 is for electricity 
purposes. | 


Newark,—The U. D. C. has decided to apply to the 
B. of T. for an amended order authorising the transfer of the E.L. 
order to a private company. 


New Malden.—The U. . C. on Tuesday sealed an agree- 
ment with the County of London Electric Supply Co., Ltd., for the 
supply of energy to the district. The charges are to be 7d. per 
unit for the first 180 hours consumption in the winter months, and 
90 hours in the summer months, and 3d. per unit afterwards. The 
charge for power purposes is to be 2d. per unit. 


Newport.—The Т.С. has resolved to apply to the L. G. B. 
for sanction to a loan of £20,000 for E. L. purposes. 


Oldbury.—The U.D.C. haa sealed the transfer of the 
E.L. order to the Staffordshire, Worcestershire and Shropehire 
Electric Power Co. upon payment of £500, which covers the cost of 
obtaining the order. 


Penge.—The South Metropolitan E.L. and P. Co. has 
informed the U.D.C. that it has decided to reduce its price for 
energy for street lighting in Penge. 


South Afriea.—JonHaANNESBURG.—On Saturday night, 
Oth ult, at Long's Hotel, a banquet was given in honour of the 
contractors for the erection and equipment of the electric light 
and tramway generating station (Messrs. D. Stewart & Co.) Mr. 
Lee Murray (Messrs. Siemens, Ltd.) presided, and was supported 
by the Mayor and many gentlemen connected with the electrical 
engineering businesses of the Rand. The Mayor replied to 
criticisms as to the working of the electrical systems, and was very 
optimistic as to the future of the undertaking. Mr. W. H. Daw- 
barn said that he had no misgivings as to how the working would 


-turn out. He was quite sure that before many months had passed 


the troubles with which they were confronted would have disap- 
peared. These troubles were due to the great distance they were 
from the manufacturing works. He had no doubt of the ultimate 
success of the scheme. 


Вокѕвовс (TRANSVAAL).— The E. L. plant purchased from Messrs. 
Е. Н. Gellender & Co. by the T.C. last month is of 100 xw., in two 
gets of 50 Kw. each; there is also a pole line 5 miles long. The 
municipality intends in the near future to obtain power in bulk 
from the E.L. works at Brakpan, which will enable it to maintain 
the service during the full 24 hours, and by means of which it 
hopes to be able to reduce the price to 6d. per unit, meanwhile the 
rate will be reduced from 18. to 9d. per unit. g 4 

Stockton-on-Tees,—In regard to the application of the 
Cleveland and Durham County Electric Power Co. for permission 
to supply energy for power purposes within the borough, the T.C. 
has decided not to give general consent, but to consider each applica- 


tion on its merits. 
[] 


Willesden.—In 1904 an application was made by the 
U. D.C. to the L. G. B. for sanction to a loan of £3,000 for hire- 
purchase wiring." The Board refused the application upon the 
ground that the Council was precluded from fixing electric wiring 
on consumers' premises, except in the cases where the Council 
is supplying fittings on hire. Instructions are поќт to be 
given to the electrical engineer to prepare an estimate for pro- 
viding and fixing through the medium of a contractor, in order to 
mply with the proviso, electric wiring, fuses, switches, fittings, 
lamps or other apparatus on the hire or hire-purchase system. 


Wrexham.—The T.C. has decided to engage an expert 
to report tipon the working of the electricity department. 
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TRAMWAY and RAILWAY NOTES. 


Belfast.—On Saturday midnight a mass meeting of the 
tramway employés was held, when it was decided to strike if an 
ultimatum to the Corporgtion was not accepted. The manager, sup- 
ported by the Corporation, refuses to reinstate some of the men 
who have been discharged, hence the threatened strike. The Cor- 
poration has instructed the Tramway Committee to deal with the 
men’s grievances, and to report on the same. 


Cheadle.—The Cheadle and Gatley U.D.C. has decided 
to continue its opposition to the introduction of electric tramway 
into the town by the Manchester Corporation. 


Continental Notes.—GruwANY.—Herr Breitenbach, 
the new Prussian Minister of Railways, has been interviewed on 
the subject of the suggested conversion of the Berlin city railways 
to electric traction, especially as the financial side of the question 
is to be discussed with the Ministry of Finance during the ensuing 
winter. In the course of his observations the Minister, after 
expressing great interest in the subject, is reported to have stated 
that the fact cannot be left out of consideration that the problem 
is not only large and difficult, but also an expensive one. The scheme 
involved a cost of more than £5,000,000, which would burden the 
Prussian State railway budget for a number of years. It was 
urgently necessary to meet the increasing traffic requiręments, and 
the question was whether that object could be achieved by the 
electrical transformation of the Berlin city railways in such a high 
degree as the public thought. In any case, the conversion could 
not take place all at once. It would require years, and it was 
still possible that the equipment of the electrically worked city 
railways, would then be overtaken by something new. The 
assumption was that the electrical transformation of the railways 
would only permit of the traffic being increased by 30 per cent. at 
the most, but that would scarcely meet the requirements of the 
growing traffic of greater Berlin. It would, therefore, be necessary, 
the Minister proceeded to remark to have recourse to new means, and 
inthat connection a scheme existed fcr the erection of a second storey 
of tracks over the old city railways. By that means the traffic 
facilities would doubtless be increased by over 100 per cent. As 
against the advantages of rapidly starting, the use of longer trains 
and a more frequent service, had to be set the fact that it would 


not be possible to travel at a higber speed than 22 miles an hour on 


the electrically transformed city railways. The traffic would 
thereby certainly incrense, but the expenses would also grow. In 
conclusion, Herr Breitenbach observed that the State railway 
authorities would be able to obtain many noteworthy explanations 
of those points from the working of the electric connecting railway 
between Hamburg and Altona, which was to be opened in next 
February or Marcb. | 

An electric tramway is about to be constructed between Castrop 
and Rauxel. 

IrALY.— Messrs. Ganz & Co., of Buda-Pesth, have secured a contract 
to convert the railway between Savona and San Giuseppe, a 
distance of 161 miles, to electric traction. 

SwrrzzgLAxp.— It is announced that the general administration 
of the Swiss State Railways have declined to entertain the proposal 
put forward for the transformation, to electric traction, of the 
Gothard Railway, by the Oerlikon Engineering Works in con- 
junction with the Siemens-Schuckert Works Co. and certain 
financial institutions, as was recently mentioned in these columns. 
On the other hand, the Gothard Railway Co., which is supported 
by the Federal Council, has entered into an agreement with the 
Tessin (Ticino) Cantonal Government, which confers upon the 
company, apparently on behalf of the Swiss State Railways, a con- 
cession for the utilisation of the water power of the Upper 
Leventina. The concession is for a period of 50 years, 
although if will be capable of renewal, as the agreement 
provides that no difficulties are to be laid in the way of 
its prolongation at the end of the term. It is stipulated that 
the Gothard Railway Co. should pay a single sum of £12,000 
to the Tessin Government for the concession, and also the 
amount of £3,800 per annum. The Gothard Railway will be 
expropriated by the State in 1909, and it is therefore obvious that 
the company is merely acting for the Federal Railwaye, 
in the acquisition of the concession. This conclusion is all 
the more evident seeing that the company, in view of the 
forthcoming transfer of its undertaking to the State, has itself 
declined to consider proposals for the conversion of the line to 
electric traction. 


Crewe.—A large electrical signalling installation was put 


into operation from one box on the 5th inst. This new box covers 
the Manchester, Liverpool and Cheshire lines, and it is stated that 
the signals at London Road Station, Manchester, are next to be 
electrified. 

Halifax.—4All the vacancies caused by the strike have, 
we believe, been filled by the Corporation, but there appears to be 
still about 100 of the men out of employment, and the Executive 
Committee is considering the question of allowing them “ victimised 
pay in place of strike pay.” 


Leyton.—The U.D.C. has received from the B. of T.. 


sanction to borrow £27,000 for the purchase of 40 tram cars. 
London. — L.C.C. — On Tuesday the Council post- 


poned the consideration of a joint report by the Finance, 
Highways and Improvements Committees on the subject 
of street apro amann, in connection with tramways. It 
is stated that from the returns recently issued, 31; tram- 


way street improvements have been authorised subject, in 
most cases, to a proportion of the cost being charged to the tram- 
ways account. The total estimated cost of such improvements is 
£1,255,961, of which an aggregate sum of £358,230 will ultimately 
become chargeable to the tramways, and of which £153,004 had 
already been charged on March 31st, 1906. The allocation of the 
cost according to the principle of one-third to the tramways account 
and one-third to the improvement, the joint report observes, is 
obviously one which cannot be defended on purcly logical grounds. 


Swansea.— We understand that a special meeting of the 
Council was to be held on Monday, at which a resolution was to be 
moved to give notice in writing to the tramways company requiring 
them to sell to the Council the undertaking authorised by the 
Swansea Tramways Act, 1878. 


TELEGRAPH and TELEPHONE NOTES. 


Australian Telephones. — The Postmaster-(ieneral 
stated recently that the capital cost of the telephone system 
throughout the Commonwealth was £1,428,000. For the year 1905 
the revenue derived from the system was £323,322. Operating and 
working expenses, &c., amounted to £171,497. The capital cost of 
the metropolitan exchange networks is set down at £1,200,000, in 
all the capital cities. The revenue derived from the last-named 
source amounted to £238,000, and the operating and working 
expenses amounted to'£124,000.— 4 vstralion Mining Standard, 


Grenada.—The Colonial Report for Grenada for 1905 
shows the receipts for telephone service to have amounted to 
£1,459, as compared with £1,430 in 1904, while the ordinary 
expenditure for maintenance of the system was £1,054, as against 
£1,111 for the same years. Besides this, £226, the annual repay- 
ment to the Colonial revenue on account of the construction loan, 
was met, as well as £245 for reconstruction work. 


. Wireless Telegraphy Conference.—The following are 
s principal articles of the Convention signed at Berlin on Saturday 
ast :— 

Article 1.—The high contracting parties shall apply the following 
arrangements in all stations open to general wireless telegraphic 
service between the coast and vessels at sea (both in the coastal 
stations and those on shipboard) which are established or worked 
by the contracting parties on their coasts or on board vessels flying 
their flag. They also bind themselves, in the event of their 
authorising private enterprises to open or to carry on similar 
stations, to impose the observance of these arrangements on such 
enterprises. 

Article 3.— Coastal stations and stations on shipboard are bound to 
interchange telegrams without distinction of the system of wireless 
telegraphy adopted by them. 

Article 4.— Each of the Governments undertakes either to connect 
the coastal stationg with the general telegraphic system by means 
of special wires, 'or to adopt other measures which will ensure 
expeditious communication between the coastal stations and the 
telegraphic system. " 

Article 6.—The high contracting parties reserve the right to pre- 
Scribe or to admit, apart from the general service installations, the 
institution and exploitation of other technical plant with the object 
of establishing special wireless communicstion, without publishing 
the details of such plant. | 

Article 7.—The working of wireless telegraphic stations shall be 
organised, as far as possible, in such a manner as not to disturb the 
service of other stations. 

Article 16.—An international bureau, placed under the high 
authority of the superior administration of one of the contracting 
Governments, shall be established and charged with collecting, 
co-ordinating and publishing information of all kinds relating to 
wireless telegraphy, with examining applications for modifications 
in the charges and іп the règlement, with promulgating the changes 
adopted, and generally with understanding all studies and with 
executing all the work which shall be submitted to it in the 
interests of international wireless telegraphy. The cost of this 
institution shall be borne by all the contracting States. 

Article 17.—The high contracting parties agree to refuse autho- 
uty for the installation and exploitation, on their territories, of 

ireless telegraphy stations by any private undertaking which (on 
the territory of a non-contracting State) would work stations of 
this nature and refuse to conform in regard to theee installations 
to the provisions of the present Convention. This clause sball not 
apply to States which declare that they are unable to put it into 
force by reason of their internal legislation. 

Article 18.:—The high contracting parties reserve to themselves 
the right of fixing the conditions under which they are willing to 
admit, for the purposes of a wireless tclegraphy service, stations 
which do not conform to the provisions of the present Convention. 

In a supplementary agreement most of the Powers adopted com- 
pulsory intercommunication between ships at sea; but Great 
Britain, Japan, Italy, Mexico and Persia withheld their approval. 

The Convention is to come into force on July 1st, 1903; aud the 
next Conference is to be held in London in 1911. 

On Sunday last the German Emperor entertained the two senior 
delegates of each Power to luncheon. 


(Continuéd on page 755.) 
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TWO ELECTRICAL FACTORIES AT BIRMINGHAM. 


I.—TwHE MANUFACTURE OF ELECTRIC COOKING AND 
HEATING APPARATUS. 


WE forget how many years ago it is since we first heard 
Prof. Ayrton discoursing before a popular and fashionable 
W est, End audience at the Royal Institution on the various 
good points that could be advanced in favour of the use of 
electricity for cooking and heating appliances. At a guess, 
we should put the date at about 15 years ago, but we vividly 
remember how his practical demonstration of what a bachelor 
could do in the way of cooking his own morning ham and 
eggs or steak, and so on, for a farthingsworth of energy 
(at the then rates) caught the fancy of his hearers. Little 
use had been made of electricity in these directions then. 

In the interim many publie lecturers of less distinction 
have given impressive demonstrations of a similar kind 
before less distinguished audiences in a hundred parts of the 
country, and in that and a variety of other ways, including 
attractive local exhibitions, the education of the public has 
proceeded ; during the same period the charges for electricity 
have been cheapened, while the initial cost of the necessary 
appliances has been reduced to figures more within the compass 
of the average purse. Fifteen years is a lengthy period in 
such a matter as electricity supply; many things that were 
then but as mustard seeds in dimensions have become large 

.industrial trees for electrical engineers and others to find 
lodgment in their branches. Electric cooking and heating has 
been a plant of tardiergrowth. Thestrong arguments of clean- 
liness and convenience have enabled some degree of progress 
to be made, but when anything is more costly than what it 
tries to supersede, the conservatism of the Dritish public ig 
tenfold greater. Little more than pin-pricks have as yet 
been given by electricity to the gas and coal fire industries— 
and initial cost and cost of operation are the chief reasons 


therefor, though the limited area covered by supply mains. 


may have had something to do with it. As a heating agent, 
electricity has made greater advance than in electric cooking, 
but in the latter direction at the present moment there is a 
very healthy progress beginning, while in the former we 
might almost say there is a mild sort of boom. Central 
station engineers, and electricity supply publicity depart- 
ments all over the country, are taking both matters up in 
earnest just now, to see what they can make of them as a 
desirable day load. They have the power to exercise a good 
deal of influence upon the public mind in this direction, and 
it is very desirable that their efforts should be successful, 
hoth for their own sakes as purveyors of electricity, and for 
the sake of those firms in the electrical trade who 
manufacture or sell the needed apparatus. 

-We cannot, in the generality of cases, count upon the 
private consumer abandoning his gas or coal fires from his 
entire residence at one fell swoop. A bedroom kettle or 
perhaps a drawing room radiator, a pair of curling irons or 
a flat-iron, has frequently been the thin end of the electrical 
wedge. These serve to introduce the householder to the 
convenience and cleanliness of electrical apparatus, and in a 
measure incline him in time toward the adoption of a com- 
plete electric cooking and heating installation from kitchen to 
bedroom. That there will be a big demand before long we are 
confident, but it will be necessary in bringing that about to 
induce the consumer to seriously weigh the advantages—such 
as the saving of domestic labour, the avoidance of smoky 
chimneys and the other kindred nuisances consequent upon 
our во deeply-rooted affection for old king coal fire. 

We had an opportunity last week of visiting a factory 


which has recently been equipped solely for the manufacture . 


of electric heating and cooking apparatus, and being the 
first works of its kind to be described, we think the parti- 
culars may be of some interest to our readers. We refer 
to the works that have been occupied by the British 
Prometheus Co., Ltd., at Salop Street, Highgate Park, 
Birmingham, since they removed there from Kingston-on- 
Thames in March last. 

First we may turn our attention to the power house. The 
plant here includes a Crossley suction producer plant. A 
94-н.р. gas engine running at 200 revolutions is coupled 


to а 66-kw. 220-volt single-phase, 50-cycle Phoenix 
Dynamo Manufacturing Co.'s bgjt-driven alternator, 
with separate exciter on the same shaft. The switch- 
board, which consiste of three marble panels, is of Dorman 
and Smith's manufacture, with Evershed & Vignoles’ 
ammeters and voltmeters and B.T.-H. watt - hour meter. 
Room is provided for an additional 94-H. P. set, and the 
switchboard is made up as a balancing board, capable of 
distributing the load between the two sets in any required 
proportion, the object of this arrangement being to avoid 
the difficulty of paralleling gas-driven alternators working 
on fluctuating loads. By the side of the switchboard is the 
log. sheet table on which are recorded the fluctuations of the 
lzad in the four main circuits. This is kept for the purpose 
of checking wastage in the heating and lighting circuits and 
to facilitate control of load fluctuations. 

The producer house adjoins the power house, and here space 
is provided for another producer of equal capacity, and the 
feed pipes are so arranged as to make it possible, without 
disturbing existing arrangements, to ultimately feed either 
engine from either producer. | 

The coaling platform is on a slightly lower level than the 
roadway, so that the anthracite can be tipped direct from 
the carts into the bunkers and conveyed to the coaling 
platform (where each pound is weighed and registered) with 
the least amount of work. 

Water for the coke scrubbers is obtained from a water 
tower, on the top of which is a tank of large capacity, 
supplying most of the water required for the factory. A 
pump connected to the main shafting in the machine shop 
normally keeps this tank full, but there is a connection to 
the town water main in case of temporary need. 

The main switchboard feeds a number of sub-boards 
throughout the buildings, which in turn’ supply the various 


" asynchronous motors employed for the machine shop, 


polishing shop, plating shop, &c., and the various heating 
and lighting circuits and testing transformers. 

In the machine shop the machines are grouped on a line 
of 21 in. shafting, passing along the entire length of tlre shop 
and driven by a motor, slung in a steel cradle midway along 
the shafting. A number of high-speed presses are employed, 
cutting out blanks for heating elements, stamping and 
flanging in one operation bottom plates for kettles, &c., 
forming element frames, duplex riveting and drawing metal 
cups for regulating plugs, &c. Besides the small lathes 
employed, there are an 84-in. centre-back geared screw- 
cutting and surfacing machine and making-up press toole, also 
a large milling machine with 3 ft. 6 in. long and 2 ft. trans- 
verse traverse, which is used for facing hot plates, machining 
castings and element seatings, &c. The principal other 
machines are bending rolls for dealing with 12 B. w. G. mild 
steel plates 3 ft. wide, which ultimately are employed on hot 
cupboards, roasting ovens, &c.,and guillotine shears for dealing 
with plates up to 14 n.w.c. and 3 ft. 6 in. wide in nickel- 
faced steel for plate-warmers, convector bodies, &c. "There 
are a couple of high-speed emery bobs at work and a blower 
for compressed air for the tinsmiths’ soldering “irons and 
brazing hearth. 


Adjoining the shop is the metal stores in which copper, . 


brass, steel, iron, nickel steel and German silver sheets, rods, 
tubes, &c., are kept. 

The assembling shop, which is about 160 ft. long, with 
roof and side lights, is fitted up with three rows of benches 
running the entire length of the shop ; one on each side 
and one double width in the centre, with the foreman's 
office situated midway down theshop. On each bench, between 
each two men, a lamp testing device is fitted for locating 
premature shorts whilst assembling. At the end of theshop 
a number of automatic soldering irons are at work on various 
kettles, jugs, &c., the temperature being kept constant by 
means of a compressed air and gas flame playing upon 
the large end of the bit. Midway down the shop is 
situated a large hot water tank into which all liquid 
heaters are placed previous to their being moved to the test 
room for the purpose of testing for air leakages in the heat- 
ing chambers of the utensils. Off the main shop there is 
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another, about 50 ft. long, which is exclusively devot ed to 
the assembling of convectors and radiators. 

The test room is approximately 60 ft. long, and it-is lined 
along the walls with 12 switchboaads, built on angle-iron 
framework and bolted to the walls, and separated from them 
by a distance of 2 
ft. in order to allow 
of a clear gangway 
behind the boards. 
The total length of 
the switchboards is 
about 80 ft., and 
from them any power 
up to about 90 H. P., 
at any voltage be- 
tween 50 and 600, 
can be taken. Each 
board is provided 
with а paralleling 
panel, whereby it is 
possible to connect 
50 pieces of appa- 
ratus of the same 
voltage in a space 
of about 3 or 4 
minutes, and the 
arrangements аге 
guch that it is not à 
difficult matter to 
put on 100 pieces of 
apparatus with 20 
different voltages in 
a period of about half-an-hour. Along the centre of the 
room are tables running on castors for dealing quickly with 
large quantities of small apparatus. Two Kohlrausch 
bridges are continuously employed for measuring the resist- 
ance of elements and of the tested apparatus, and each 
heater, after being measured for insulation and resistance, is 


Тик PowER PLANT AT THE PROMETHEUS FACTORY. 


and they pass out of the other side of the room and down to 
the polishing or viewing room, asithe case may be. 

In the polishing room there are three double-ended bobs, 
which deal with the finished work from the test room, 
another being employed on sanding,:-whilst a high-speed 
flexible shaft is used 
for removing any 
traces of furring or 
discoloration on the 
interior of ` {any 
vessel, caused by 
the test it has been 
through. Ап air 
extractor is fixed in 
the centre of the 
shop and from it 
radiate a number of 
ducts, each of which 
terminate in a fun- 
nel situated imme- 
diately under the 
polishing mops. 
The fluff, powder, 
sand, &c., are 
num carried down thie 

МА ducts and forced 

е, i stat WARS: | out of Ње shop. 

EMI PEER, WAS The plating and 
- —— bronzing shop is 
situated midway be- 
tween the two main 
lines of buildings, 
and here the operations of pickling and copper, nickel and 
silver plating are performed. The enamelling, lacquering 
and paint-shop adjoin the polishing shop, and are separated 
from the main buildings on account of fire risk. 

In the element room the sorting, preparing, &c., of the 
mica (used for the heating elements) is accomplished, and 


TEST Коом FoR ELECTRIC HEATING AND COOKING APPARATUS. ; 


entered into the test book for reference. The finished goods 
enter on one side of the test room when they are subjected 
to an insulation test of 500 or 1,000 volts alternating, and 
then pass down the room for a working test at 10 per cent. 
over normal power, after which their resistance is measured, 


the latter are made and tested. A number of dead-beat, 

direct-reading ohmmeters are employed for measuring the 

approximate resistances. The elements are then flashed at 

red heat, when they are examined for small defects in the 

films or the mica before being cased up and dispatched to 
p 
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VIEW OF PART OF PROMETHEUS MACHINE SHOP. 


the element stock room, 
where they are tested 
for insulation and re- 
sistance, and  after- 
wards classified and 
put up into boxes. 
We are informed that 
&bout 50,000 to 60,000 
of these elements are 
usually carried in 
stock. From this room 
they are ultimately 
given out to the 
assembling shop. 

The works include 
& research and experi- 
mental room in which 
continuous current 
from 2 to 200 volts is 
available from a Prit- 
chetts & Gold battery, 
charged from a motor 
generator, and alter- 
nating current from 
9:5 to 600 volts, from 
two transformers, 
whilst a small trans- 
former giving 2,500 
and 5,000 volts, is used 
for making tests on insulating materials, 
&c. Gas and water mains are run into 
this room for making comparative tests, 
Ke. Оп one side of the room is a reflect- 
ing d’Arsonval galvanometer, fitted with 
a Nernst lamp, electric .pyrometer, 
standard electrostatic voltmeters with 
multipliers, calorimeters and other 
apparatus necessary for the exact deter- 
mination of heat measurement inves- 
tigations. 

The drawing office adjoins the engi- 
neers’ and works manager’s offices, and 
the estimating and costing department 
is also under the same roof. 

In addition to the above shops there 
are brazing, welding and brass casting 
shops and a pattern room, but space 
does not permit of any description of 
them. 

The various offices, stockrooms, &c., 
are in direct communication with each 
other by means of a complete system of 
multiple-way telephones. 

The сіоскв in the factory and offices, 
and the time recorder, are electrically 


PROMETHEUS 
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driven. Four! large electric bells in 
various parts of the works are electrically 
controlled, and these ring automatically 
at fixed periods. A kitchen for the 
workmen is now in course of con- 
struction, in which, we understand, all 
the food will ultimately be cooked or 
heated electrically. 

We referred in our issue of September 
28th, 1906, to the very fine showroom 
that the company recently opened in 
Oxford Street. In order to convey to 
the trade a better idea of the extent of 
this establishment, we give a photograph 
of it below. 


II.. THE MAKING OF CONDUITS FOR 
ELECTRIC WIRING. 


Another Birmingham factory which 
should possess considerable interest for 
our readers, especially those who are 
concerned with electric wiring work in 


THE PROMETHEUS Co.’s SHOWROOM IN LONDON. 


ASSEMBLING Room. 


p- 


Vol.59. No. 1,511, Novzwsze 9, 1906] THE ELECTRICAL REVIEW. 


758 


which steel соп- 
duits fill so large 
and important a 
place nowadays, is 
the new factory of 
Simplex Conduite, 
Ltd.; this is 
situated at Garrison 
Lane and Maxstoke 
Street, and covers 
an area of between 
7,000 and 8,000 sq. 
yds. The building 
is of brick constrac- 
tion for outer and 
parting walls, the 
roof being supported 
by iron pillars and 
H-iron girders. The 
whole premises are 
lighted with arc and 
incandescent lamps 
supplied from the 
company’s own 
power station. The 
building has been 
specially designed 
for the manufac- 
ture of conduits and 
fittings. There is 
one large central 
shop, the partition- 
ing being of wood 
and galvanised iron 
netting ; the sub- 
sdiary shops and 
stores surround the 
main shop. The 
total cost of the 


building and equip- 


ments was £28,000. 
The shafting is run 
overhead with 
patent, clutch coup- 
lings which enable 
any department to 
be immediately and 
independently shut 
off should occasion 
arise. The ma- 
chinery is partly 
driven by gas en- 
gines and. partly by 
electric motors. The 
heating is by low 
pressure steam 
generated in an 
“ Ideal” segmental 
boiler, 4-in. steam 
pips being run 
through the shops. 

The engine recom 
contains three gas 
engines of 80, 40 
and 25 H.P. respec- 
tively; also three 
Taunton dynamos, 
giving respectively 
300, 200 and 120 
amperes. The 
larger engine is 
fitted with a Par- 
kinson patent anti- 
fluctuator, and is 
started by com- 
pressed air appa- 


ratus. The circu- 


lating water for all 
the engines is - sup- 
plied from four large 


SIMPLEX CONDUIT WORKS: THE SPLIT AND INSPECTION FITTING SHOP. 
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THE POWER PLANT AT THE SIMPLEX WORKS. 


rectangnlar gal- 


vanised tanks fitted 
on the roof, each 
tank containing 
1,300 gallons. 

All the repairs 
for the general up- 
keep of the factory 
are done їп the 
fitting shop, and 
all. tools both for 
use in the factory 
and for the purpose 
of re-sale are made 
there. The equip- 
ment of this shop 
comprises planing, 
shaping, boring and 
milling machines, 
four large ‘screw- 
cutting lathes, three 
smaller lathes, 
patent gas тое 
for tool tempering, 
and forge fitted 
with patent blower. 
There is over 1,600 
ft. of belting in 
this shop, which is 
capable of employ- 
ing from 30 to 40 
hands. , 626 

In the boring and 
screwing shop all 
the fittings аге 
bored and screwed 
before enamelling ; 
it covers 266 sq. 
yds. and employs 
about 40 men. In 
its equipment there 
are seven large 
capstan  lathes of 
latest design, six 
ordinary boring and 
screwing lathes, 18 
vertical boring and 
screwing machines, 
six emery wheels, 
and two specially 
constructed tube 
bending machines, 
In this shop there 
are 2,000 ft. of 
belting in use. The 
principal machines 
are by Messrs. 
Alfred Herbert, of 
Coventry. 

In the inspection 
and split fittings 
shop there are five 
power and hand 
presses for stamp- 
ing, and five tap- 
ping and drilling 
machines. 

In the instru- 
ment shop between 
20 and 30 hands 
are employed in the 
more particular 
work, such as the 
constructionof main 
and sub- distribu- 
tion boards, split 
fittings and elec- 
trolier work. . All 
switchboards аге 
also tested here for 
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insulation resistance. A special portion is set aside for experi- tube cages runton travellers, from which they are lowered 
mental work, and the preparation of samples for agents show- into the dipping tanks. 

rooms. This shop 
covers an area of 1,600 
sq. ft. and contains a 
number of smaller 
tools. 

In the pattern- 
makers’ shop about 
half a dozen skilled 
men are mainly em- 
ployed in making up 
patterns for all special 
work, which comprises 
a very fair proportion 
of the business. 

The conduit screw- 
ing shop is situated 
next to the enamelling 
plant, and is equipped 
with half -a -dozen 
patent screwing ma- 
chines, driven by elec- 
tric motors. This shop 
is stated to be capable 
of turning out 25,000 
ft. of screwed tube a 
day. 

The tube enamelling 
shop is situated next 
to the rough tube 
stores, and is fitted 
with three large double 
ovens, each capable of 
Stovinpg 220 lengths 


SIMPLEX MacHINE:SHop (BORING AND:TAPPING). 


at a time. All stoves are gas heated, and the total capacity All Simplex fittings undergo a process of sand blasting to 
is 50, 000 ft. a day. The dipping tanks are vertical and are remove any burrs and fins, so as to ensure clean interiors. 
SWITCHBOARD SHOP. MUFFLE3FURNACES. 


88 “лек 70 E 
Ry d 


ION FOUNDRY. Macuins Мосгріха SuHor. 
THE SIMPLEX CONDUIT WORKS AT BIRMINGHAM. 


sunk into the ground, and each contains about 600 gallons The sand blasting shop i ipped wi | | 
| с shop is equipped with a compressor 
of enamel. There is an overhead runway on which the receiver and barrels, and the whole is driven by an electric. 
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motor of 10 H.P. "There is also electrically-driven machinery 
for finishing fittings before enamelling. 

The foundry and annealing shops occupy an area of about 
1,500 sq. yds., and the foundry is fitted up for malleable 
iron, common iron, and brass casting: it contains seven of 
the newest types of moulding machines and core-makiny 
machines, worked by hydraulic pressure. A pressure of 
800 Ib. per sq. in. is maintained by an accumulator, which 
in turn is fed by a double stroke force pump, and driven 
by а 5-н.р. electric motor. The floor space for common 
iron casting is about 250 sq. yds. Two cupolas are installed 
capable of melting 80 cwt. of iron per hour each ; these are 
of an improved type with air blast driven by an electric 
motor and Roots blower taking 12 H.P. 

Core-making shops containing suitable machines are 
also fitted, with benches, and eight men are emploved con- 
tinuously making cores by hand. ‘There are three core ovens 
with a capacity from 400 to 1,000 cores each. "The usual 
sand mills and barrels are installed and driven scparately by 
a 10-H.P. motor. 

The annealing plant consists of two patent ovens capable 
of annealing 20 tons of work. 

There are in addition large stores for finished tube and 
fittings ; these have direct access to the forwarding depart- 
ment, where there are two entrances for goods, inwards and 
outwards. 

Commodious offices are situated above these depart- 
ments, a3 is also a large mess room for the men and for 
the staff. 

The various grades of conduit, solid-drawn, wire duct and 
brazed and ordinary Simplex are produced at a second factory 
which has been specially designed for the production of 
conduits for electrical circuits, this factory is situated within 
half-a-mile of the Simplex main factory where all the 
finishing processes are done. The company usually employs 
from 250 to 300 hands and keeps stocks of conduit 

material at the works and branches to the extent of 
£30,000 sale value, by which it is enabled to meet any 
demands. 

Mr. L. M. Waterhouse, A. M. Inst. C. E., M. I. E. E., bas been 
managing director of the company since its inception eight, 
years ago. 


TELEGRAPH and TELEPHONE NOTES. 


(Concluded from page 749.) 
Calcutta Telephones.—The telephone system is being 
converted from overhead to underground wires, at a cost of 
£50,000. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 
Trinidad pane о 1.) oe ee ee oe red 11. lx ee ee 
aeia eiro ee ee ee ee ug. ee ee 
8. Lacia- ue ee ee ee ee ee May 7. 1903 ee ee 
Dominica- Martinique ee ee өө ee May 7. 1902 ee 
Guadcloupe-Martinique - se oe xx .. Aug. 29, 1906 .. i 
Mole St. Nicholas-Port au Prince .. .. Aug. 16, 1906 .. 
Curacao-Coro 
Curacao-La Guayra } Closed.. .. Jan. 12, 1906 .. T 
Curacao- Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen).. .. Oct. 92, 1902. 
Tarira- Tan er е ee ee ao ° Jan. 1b, 1904 өө 
Pore Arthor-Chifa (Closed) ee LA J LÀ ee Mar. 9, 1904 ee ee 
Garachico Santa Crus .. "P i .. July 12, 1906 .. 
Las Palmas-Arecife - .. Aug. 18, 1906 .. 
LANDLINES, 


Puerto-Barrios ee ee ee ae ee ee Aug. 98, 1903 ee ee 


Post Office Telegraphs.—According to a Parliamentary 
return issued this week, the total receipts for the year ended 
March 31st, 1905, were £3,920,023, and the expenditure exceeded 
this sum by £919,435. Add ir g to this the interest on the purchase 
money, the total deficiency for the year was £1,191,127. 


Wireless Telegraphy.—An installation of wireless 
telegraphy is now complete between Hunstanton, on the Norfolk 
side of the Wash, and Skegness, on the Lincolnshire side, and 
messages have been satisfactorily exchanged. The Post Office will 
take over the working. The De Forest system has been adopted, 
and the stations will bé placed in charge of men belonging to the 
coastguard It is not intended to allow the public to vse the 
service, their messages travelling by the customary land lines. 

Mr. Marconi is in Milan, conducting experiments on the 
dirigibility of electric waves with a new apparatus. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Accrington. — November 30th. Cables, troughing, 
bitumen; pole-work, overhead work, switch pillars; electric 


tramcars complete, for the Corporation tramways. See “ Official 


Notices ” to-day. 


Barry Railway Co.—November 23rd. Stores and 
materials for one year, including electric incandescent lamps, wires 
and sundries. Forms, samples and patterns, &c., at the Storekeeper's 
Office, Broad Street, Barry. 


Cape Town.—November 28th. Tenders will be received 
by the Chairman of the Tender Board, Cape Town, for the supply 
of dry cells, oblong, 3 in. by 1# in. by 6 in. high, regenerative or 
non-regenerative type, for the period February 1st to October 31st, 
1907.— Board of Trade Journal. 


Dublin.—November 19th. Stores for the Dublin United 
Tramways Co., Ltd. See“ Official Notices“ November 2nd. 


Hackney.— November 22nd. One 1,500-KW, steam 
dynamo with accessories. See Official Notices" October 26th. 


Hungary.—November 15th. The municipal authorities 
of Veszprem are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Newport (Mon.).—]t having been decided to obtain 
tenders for the supply of 48 lamp columns, the chairman of the 
Electricity and Tramways Committee was authorised to deal with 
the tenders. 


Rome.— December 31st. The Municipal Council is 
inviting tenders for new street railways at Rome. Apply to the 
“ Sindaco di Roma.” 


Spain.—November 20th. Tlie municipal authorities of 
Aviles are inviting tenders until the 20th inst. for the concession 
for the electric lighting of the town during a period of 20 years. 
Particulars may be obtained from, and tenders are to be sent to, 
El Secretario del Ayuntamiento de A viles, Spain. 


Woodstock (Саре of Good Hope).— Tenders for the 
public lighting of the town. See Official Notices“ November 2nd. 


CLOSED. 


Birmingham.—The Corporation has placed a contract 
with Messrs. Berry, Skinner & Co. for a two years’ supply of 
Berry's patent fool-proof motor-starting panels. We are intormed 
by the Adams Manufacturing Co., Ltd, of Bedford, that these 
panels consist of a combination of ‘‘Igranic” starters with 
" Berry, Skinner” switch fuses. 


Bristol,—The Electrical Committee has placed contracts 


as follows :— 


British Westinghouse Electrical and Manufacturing Co.—Eight single-phase 
alternating current transformers, 4592. 

Babccck & Wilcox, Ltd.—Boilers, stokers, economisers, &c. (Avonbank, 
8rd inst.), £20,075. 

R. Wilkins & Sons.—Superstructure (Avonbank, 3rd inst.), £6,947, 


Dublin.—The Corporation has accepted the following 


tenders : 


General Electric Co.— Meters. 
Johnson & Phillips.—Arc lamps and pillars. 
Curtis & Son, Dublin.—Copper feed water pipes. 


Epsom.—The Lighting Committee of the U.D.C. has 
accepted Messrs. W. T. Henley в Co. 's tender for cable required for 
public lighting extension, at 1s. 11d. per yard for three-core 012, 
`008, 012 cable, and 88. 11d. per. yard for triple-concentric 15 and 
10 cable. This was the lowest tender. 


Glasgow. — The Trustees of the Clyde Navigation have 
accepted tbe offer of Messrs. Siemens Bros. for the motor wiring 
and incandescent lighting in the power station at Clydebank Dock, 
at £198. The contract for electric cable required by the Trustees 
has been given to the Craigpark Electric Cable Co. Messrs. 
Haggie Bros.’ offer has been accepted for wire rope for electric 
cranes. 

b The Parish Council; has placed a contract for electric lamps and 
fittings with Messrs.{Lowden Bros., at £465. 
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Greenock.— For the electric lighting of the District 
Hospital the Hospital Board has accepted the tender of Messrs. 
A. Anderson & Co., Greenock, at £770. 


India.—The Empire Roller Bearings Co. have secured 
a further contract for fitting 60 heavy goods wagons with their 
roller bearing axle-boxes for use on one of the Indian railways. 
This makes 200 wagons fitted by them for the same company. 


Leyton.—The T.C. has accepted the tender of Mr. J. 
Sayer, of Leyton, for the supply of,tramcar destination boards, 
at £114. ` | 


London.—The Metropolitan Railway Co. has accepted 
the tender of Messrs. Johnson & Phillips, Ltd., for the supply of 
cables and wires for the ensuing 12 months. f 


L.C.C.—The Highways Committee of the L.C.C. propose to 
accept the offer of the Hadfield Steel Foundry Co. to supply, fora 
sum not exceeding £20,000, the special track-work required in 
connection with the construction or conversion of certain tramways 
to the conduit system. | 


Newport (Mon.).—The [following tenders, being the 
lowest, have been accepted :— 
General Electric Co.—Two boosters, one balancer, two-throw pump, £519. 
Hayward, Tyler & Co.—One feed pump, £302. 
William Sanders.—Two switchboards, £571 118. 
The tender of Mr. William Sanders is subject to the borough 
electrical engineer being satisfied with it, otherwise tne next 
lowest one to be accepted. 


Sal ford.— The T.C. has accepted the tender of Ferranti, 
Ltd., for ten 2-Kw. transformers, at £9 eacb, and that of Messrs. 
Willans & Robinson, Ltd., for a pump for the condenser, at £45. 


Walthamstow.—With reference to the list of the 
tenders for conduits for the U.D.C. (see page 716 of our last issue), 
it would be noted tbat the tender of Simplex Conduits, Ltd , was 
accepted, at the price of £46 18s. 7d., whereas the lowest other 
tender was over £70. 'The Simplex Conduits, Ltd., ask us to point 
out that the inquiry was misread by their head office, who quoted 
for ordinary socket material, and the offer ,was subsequently 
withdrawn. 


West Bromwich, — The Electricity Committee has 
accepted the tender of Messrs. Johnson & Phillips, Ltd., for the 
supply of 05 sq. in., 25 sq. in., and 3 sq. in. triple-concentric 
paper-insulated cable. 


Worcester.—The City Council has accepted the tender 
of the Electric Construction Co., Ltd., for the supply of two 
300-360-x w. alternators, complete with exciter, and coupled to two 
350-440-x w. engines of Belliss & Morcom's make, with additional 
spares, fixed at the Hylton Road generating station, for 44, 134, 
subject to the L. G. B. sanctioning a loan for the purpose. 


York.— The Electricity Committee of the T.C. hag, 


accepted the tender of Callender's Cable & Construction Co., Ltd., 
for cable, at £379 10s. | 


FORTHCOMING EVENTS. 


To-day'e Eveate (Friday, November 9th).—At R p.m. Physical Society. Royal 
ollege of Science. Mr. G. F. C. Searle: Exhibit and Description 
of Experiments suitable for students in a Physics Laboratory. 


At 8 p.m. Electro-Harmonic Society. Ladies’ Night" Concert. 


Raturday. November 10th.—At 7.90 p.m. Birmingham and District Electric 
Club. Nomination of candidates for membership. Paper: '' Arc 
Lighting," by Mr. J. W. Ewart. 


Monday, November 12th.—Institution of Mechanical Engineers (Graduates), 
Meeting Institute of Marine Engineers (Junior Section). Lecture 
on “ Electricity," by Mr. A. E. Battle. 

Tuesday, November l3th.—At 8 p.m. Institution of Civil Engineers. Mr. 
C. Е. Jenkin on “ Single-Phase Electrio Traction.” 

At 8 p.m. Faraday Sodiety. At LE.E. "Bome Investigations Rela- 
tive to the Depreciation of Electrolytically-produced Solutions of 
Sodium Hypochlorite,” by Mr. W. Pollard Digby, A. M. I. E. E. The 
Hermite Electrolytic Process at Poplar,” by Mr. Chas. V. Biggs. 
“On the Eleetro- chemistry of Lead,“ by Dr. Alex. C. C. Cumming. 

At 8 p.m. Institution of Electrical Engineers (Glasgow). Prof. F. G. 
Baily and Mr. W. S. H. Cleghorn on Some Phenomena of Com- 
mutation.“ 


Wednesday, November 14th. — At 7.30. p.m. Institution of Hleetrical Engi- 
neers (Students). Address by Dr. C. V. Drysdale on “The Elec- 
trical Industry at Home and Abroad. 

At R p.m. Association of Engineers-in-Charge. Mr. J. Swinburne оп 
** Indoor Illuminants.'' 

Thursday, November 15th.--At 8:30 p.m. Chemical Society. Meeting. 

Friday, November 16th. — Northampton Institute Engineering Society. Mr. T. 
Germann on Telephone Sub-station Instruments.” 

At Xp.m. Institution of Mechanical Engineers. Mr. Thos, Clarkson 
on ‘Steam as a Motive Power for Public Service Vehicles." 

Saturday, November ]7th.— At 10.30 a.m. I. E. H. (Students) Visit to the 
L. C. C. Greenwich Generating Station. The Northampton Insti- 


te, Engineering tBociety has also arranged а visit to the same 
station, 
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THE following orders are issued :— 
Monday, November 12th.—'* A" Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 p.m. 
Tuesday, November lSth.—''* B" Company, technical drill, 6 p.m. Medical 
inspection for recruits, 7 p.m. : 
Thursday, November 15th.—'* C ” Company, technical drill, 6 p.m. 
Friday, November 16th.—‘‘ D " Company, technical drill, 6 p.m. 
WILTRID C. DuMBLE, Captain R. E., Adjutant, 
For O. C. E. E.. R. E. (v.). 


NOTES. 


Wireless Telephony.—The principal reason why all 
previous attempts made to solve the wireless telephony problem 
failed to give satisfactory results was the impossibility of producing 
electric waves of constant amplitude. This has, however, been quite 
recently achieved by Valdemar Poulsen, the inventor of the tele- 
graphone, who has produced undamped electric oscillations of great 
intensity with the aid of what is called a singing arc,” by placing 
the latter in an atmosphere of hydrogen. These results have just 
been taken advantage of by Herr E. Ruhmer, of Berlin, the well- 
known experimenter in the field of wireless optical telepbony. 

Herr Ruhmer uses a sending apparatus, according to Poulsen, 
which comprises a singing“ arc placed in a hydrogen atmo- 
sphere and fed with direct current at 220 volts. The vibratory 
circuit is constituted by a capacity consisting of seven Leyden jars, 
an adjustable induction coil and the primary coil of a Tesla trans- 
former. A high tension flaming arc several centimeters in length 
could be maintained between the secondary terminals of the trans- 
former with suitable tuning. Ав this electric arc was examined in 
a rotating mirror, it was found to have the appearance of a direct 
current arc. Ап oscillograph glow tube inserted in the eecondary 
circuit of the transformer showed in the rotating mirror а uniform 
glowing surface limited by two straight lines parallel to the zero line 
and situated at equal distances from the latter. 

This observation induced Mr. Ruhmer to alter the generator of 
waves in the same way asa “speaking” arclamp. The throttling 


- coil previously inserted in the feeding circuit of the arc, which was 


intended to prevent any reaction of the rapid oscillations on the 
direct current circuit, was replaced by an induction coil, the 
secondary winding of which was connected to a microphone and 
battery. On talking into the microphone, the oscillograph glow 
tube was found to show a glowing band of variable luminous 
intensity with indentations corresponding to the sound waves, 
showing the intensity of the high-frequency currents in the 
secondary of the transformer to be influenced in a way which 
exactly corresponded to the spoken words. These effects seemed 
to depend on alterations in both the wave length and intensity of 
the electric oscillations. Whenever a flaming arc in the place of 
the glow tube was fed with the undulating high-frequency currents 
this would clearly and distinctly render any word spoken into the 
microphone with an intensity even superior to that of ordinary 
direct-current " speaking ares. Herr Ruhmer then used a similar 
arrangement for transmitting the human voice with the aid of 
electric waves, an electrolytic cell serving as wave detector. Ex- 
periments so far made have been contined to the inventor's labora- 
tory, and the results obtained over distances of about 30 metres 
with the aid of an aerial 14 metres in length аге highly satisfactory. 
These investigations are being continued with aerials of greater 
length, it being hoped to transmit conversation to distances of 
several kilometres.—A.G. 


Royal Commission on Canals.—The Royal Com- 
mission sat on Wednesday at the Westminster Palace Hotel, under 
the chairmanship of Prof. Shuttleworth. Mr. Gordon Thomas, 
representing the Grand Junction Canal Co., advocated the placing 
of the main canals of the country under one control, particularly 
those between London and Liverpool and Hull and Bristol, and 
also the increase of the width and depth of the canals to allow of 
modern means of traction. 

Prof. Marchant, of Liverpool University, representing the 


-London Chamber sf Commerce, was in attendance all day to give 


evidence with regard to the question of electric haulage, but the 
exsmination of the first witness occupied so long that there was no 
time to call him, and a future date will, therefore, have to be tixed 
for his examination. 


Electrical Production of Steel. — The Styrian 
(Austrian) cast-steel works of Danner & Co., which form part of the 
Wittgenstein group, have concluded an agreement with the Electro- 
Steel Co., of Remscheid, for working the Héroult process on 
licence. The Aluminium Co., of Neuhausen, Switzerland, is also 
interested in the process, and a further licence has likewise been 
granted to a Swiss firm, whose name is not mentioned. In 
Germany the right for the electro-thermic production of iron and 
steel by the Héroult method is exercised by the steel works of 
Richard Lindenberg & Co., of Remscheid, who are said to make all 
the steel they require according to this system. This company, 
notwithstanding the costly experimental work undertaken during 
the past 12 months, are reported to have been so successful that а 
dividend at the rate of 8 per cent. is expected to be paid fof the 
year, 
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Electro-Chemical Notes.—ELRCTRICAL SMELTING OF 
IRON AND STEEL UNDER PBESSURE.—In an article upon the elec- 
trical manufacture of iron and steel, recently printed in the 
Cheiniker-Zeitung, Herr Carl Otto points out the advantages that 
should follow from keeping the furnace under a pressure exceeding 
that of the atmosphere. When the electrical process was first 
considered, it was thought that owing to the absence of impurities 
due to foreign matter in the metallurgical coke or coal, and to the 
absence of oxygen from the furnace, the ores would be more per- 
fectly reduced, and the iron would be purer than that hitherto 

pared. These hopes, however, һауе not been altogether fulfilled. 
Electrically reduced iron is not pure, and some of the metal is re- 
oxidised. The cause of the incomplete reduction is the chemical 
equilibrium which sets in at the high temperature, and the cause 
of the re-oxidation is the dissociation of the carbon monoxide. 
There is always an excess of carbon in the electric furnace, some 
of which comes from the decomposed carbon monoxide; and, 
therefore, in those processes where no slag is present, a pig-iron is 
produced instead of a malleable iron, while in the presence of slag 
(as in the Stassano furnace) carburisation of the metal is only 
prevented because a kind of Martin process goes on underneath, 
consuming the carbon and leading to the desired reduction, but 
leaving an iron contaminated with harmful impurities. 

The question thus arises: How can the excess of carbon present 
be compelled to react with the carbon dioxide which has been 
produced, 80 as to form fresh carbon monoxide in a sufticiently 
rapid manner at the high temperatures now employed? The 
experiments carried out by Dumas years ago showed that at а red 
heat carbon would reduce carbon dioxide if the gas were led over 
it slowly; but that if a current of carbon dioxide were led in 
similar conditions over a mixture of iron borings and filings only 
80, and sometimes only 50, per cent. of the gas by volume was 
converted into monoxide. Recently Farup has shown that the 
reaction between carbon and carbcn dioxide begins at 810*, and 
becomes more rapid at 850° C. Although the temperature of the 
electric arc ів much above the figures mentioned, the greater heat 
will not overcome the slowness of the reaction between carbon and 
carbon dioxide, because the velocity of the reaction depends on 
mass action; but an increase of the pressure will cause a larger 
quantity of the gas to act upon the carbon. The conditions which 
it is desirable to realise in the furnace are, therefore, a tem- 
perature below 1,000" C., and a pressure exceeding that of the 
atmosphere, as well as an excess of carbon. In these 
circumstances the carbon monoxide is assisted in its endeavours to 
combine with the oxygen of the ore, and the greater partial pressure 
of the resulting carbon dioxide helps it to react with the excess of 
carbon, producing more monoxide. А considerable excess of carbon 
is necessary, because_in reacting with the dioxide to form monoxide, 


it has to afford an amount of heat equal to that which is rendered 


latent as the latent heat of carbon vapour, viz., 3,134 calories per 
kilogramme. The temperature in the furnace tends to become 
higher towards the close of the reduction, increasing the vis viva 
of the gases, and so the carbon dioxide becomes less and less likely 
to be reduced by the carbon ; but if the process is carried out under 
pressure better opportunities of reduction are given to the dioxide, 
and so it is hindered from oxidising the iron that has already been 
converted into the metallic state. 

For these reasons it is convenient to construct the furnace with 
a pocket in which the large excess of carbon can be stored, for 
- it istben out of contact with the slag and cannot reduce the silica 
and phosphoric acid. If the whole process is carried out under 
pressure, that is to say, under constant volume, the carbon mon- 
oxide which finally escapes from the reducing vessel being burnt 
underneath under pressure, and led away while still under pres- 
sure, the operation is rendered highly efficient, and bars of steel 
introduced to form a liquid bath for the collection of the finely- 
divided reduced iron are rapidly melted. In fact, the apparatus is 
then in reality a kind of melting furnace, the waste heat of which 
is employed to reduce ores. Being stiil under pressure, the 
furnace gases can easily be made use of in various directions. 

VERTICAL ARC FURNACES FOR THE LABORATORY. Accord ing to 
S. A. Tucker (Electro-chemical and Metallurgical Industry, Vol. IV, 
No. 4), a useful form of arc furnace constructed on the Willson 
pattern may be constructed in a very short time from Acheson 
graphite. The crucible is scooped out of a solid electrode 5 in. in 
diameter, and is connected at the bottom by means ofa thread to 
a horizontal electrode 32 mm. in diameter. The walls are left about 
20 mm. thick, and are protected externally by means of powdered 
slaked lime, and finally by bricks. The arc ie struck from a central 
electrode 32 mm. in diameter, and the mouth of the furnace is 
covered with a plate of suitable material. This form suffers, how- 
ever, from unequal heating and from local high temperatures, which 
causes volatilisation and consequent loss of material. A more con- 
venient form is of the Moissan type. The connection between the 
crucible and the electrode is made by means of a plate of graphite 
fitted on the crucible. At the bottom of the crucible a plug of 
asbestos is placed, raised slightly above the surface of the charge 
to protect this latter from direct contact with the arc, which is 
struck from the internal electrode to the plug. "The charge is thus 
beated by radiation. and soon reaches & uniform temperature; 
2,000" C. may be maintained at the charge space, using & current 
of about 350 amperes with a drop of 35 volts across the furnace. 


The Free Labour Congress.—At a time when the 
rights and privileges of Trade Unions are kept prominently before 
the public by persons who have thrown in their lot with these 
bodies, it is a welcome relief to hear something of the ‘unorganised 
labour movement. At the fourteenth annual congress of the 
National Free Tribóut. Association, which. was opened; on, Oetbber 


. 99th, the fact was brought to light that 60,000 workers of all trades 


and occupations had during the year registered themselves in the 
association’s books as being open to employment. The association 
in 14 years has enrolled upwards of 600,000 workers, and has 
defeated 546 senseless strikes, with the  result—according 
to the report of the general secretary of the Congress— 
“that the trade unions had suddenly been converted to the 
opinion that fighting was a very disastrous proceeding for 
both parties." Some of the figures which are given in 
the report are of considerable interest. During the year 1905-6, 
the amount of time lost by strikes was enormous, and was equal to 
nearly 24 million working days. Large though this number was, 
it only amounted to about a quarter of a day per head, when spread 
over the whole industrial population of the country. Most of the 
disputes arose over questions of remuneration, and in the engincer- 
ing and shipbuilding trades, it appeared that of the 53 disputes, 27, 
involving 62 per cent. of the total number directly affected, arose 
on questions of wages. "Taking all the wages disputes of the year, 
only 14 per cent. of the workpeople directly affected were 
successful, 57 per cent. were unsuccessful, and 29 per cent. arranged 
compromises. 

We may conclude this notice by referring to the views of the 
President of the Congress upon the Trades Disputes Bill, which is 
now before Parliament. He said the Bill was nothing if nota 
measure to grant a licence to associations of men to trample on the 
inherent rights of the individual. It sought to establish the fear 
of the mob, as pickets, in intimidating free labour, and in com- 
pelling employers to yield to trade union demands. It was in 
effect a measure for the establishment of Socialism on a militant 
basis. 


Electrical Power Schemes in the Transvaal.— 
It was recently mentioned, in connection with the scheme for 
the electrical transmission of power from the Victoria Falls of the 
Zambesi, that it was proposed, in the first place, to establish a large 
steam power generating station onthe Witwatersrand, and to deal with 
the Victoria Falls scheme for the conveyance of energy to the Rand 
district at a later period. On this subject, a Johannesburg corres- 
pondent of the Frankfurter Zeitung states that there has beca a 
gradual reduction in the data relating to the utilisation of the water- 
power of the Victoria Falls for the production of electrical energy. 
А is known, the water rights in the falls have belonged for years 
past to the African Concessions, Ltd., but the company bas not 
done anything with them. The scheme bas now arisen for the trans- 
mission of power to the Rand. It seems, however, doubtful to 
every intelligent person, the correspondent proceeds to remark, 
whether the falls could really yield the proposed 15,000 н.р. during 
the dry season. In addition to this, there has to be considered the 
heavy loss of power in transmission to the Rand, and the constant 
danger of damage to which conductors passing over an unpopulated 
wilderness of 806 miles would be exposed. As a conseauence, the 
necessity has been already admitted in Johannesburg of simul- 
taneously establishing a power station with steam plant in the 
vicinity of the Rand, and as this would prorably be too 
expensive merely as a reserve, it will, perbaps, in reality happen 
that a new power station, with steam plant, will simply be 
erected near the Vereeniging coal mines on the Vaal River, 
as has been suggested. A similar station already exists in 
the Rand Central Electric Works, on the east of the Rand, 
near Brakpan, although it remains undecided whether there is 
room at present for two stations. The correspondent adds that 
the European newspnpers recently reported that the Legislative 
Council at Pretoria had adopted a Bill granting to the African 
Concessions, Ltd., the right of way and expropriation in the whole 
of the Transvaal for the purpose of laying cables, but the truth is 
that fhe Bill was withdrawn as having no prospect, and it was not 
even given consideration. The Governor was only authorised by 
the Legislative Council to grant, as cases might arise, rights of way, 
rights for crossing railways, and build ir р sites for industrial under- 
takings. This authority refers not only to the company, but also 
to any other applicant for such rights. 


Parliamentary.—The Metropolitan Electric Supply Co.’s 
Bill for power to extend ita area of supply so as to include 
New Windsor, Rickmansworth, Chorley Wood, Chesham, Beacons- 
field, Slough, Amersham, Eton, Wycombe, &c., and to alter the Act 
of 1890 by relieving the company from the obligation in relation 
to Paddington, should, on Tuesday, have come before a Select 
Committee of the House of Lords, but (according to the Financiul 
News) before the hour of meeting all opposition was withdrawn, 
and the Bill was referred to the Select Committee on Unopposed 
Bills. 

On Wednesday last the Administrative County of London and 
District Electric Power Bill was down for second reading in the 
House of Commons, but was withdrawn. 


The Electro-Harmonic.—Readers are reminded that 
to-night is a Ladies’ Night at the Electro-Harmonic Society. Dr. 
R. T. Glazebrook, the President of the Institution of Electrical 
Engineers, will be in the chair. Some particulars of the programme 
were given in our Notes” last week. 


Electric Shock Case at Bradford.—The hearing of 
this case, to which we referred in our last issue, page 718, has 
resulted ina verdict forthe Corporation. His Honour said he could 


not say without further evidence that the examination of the equip- 


ment had not been made reasonably often enough, aud he, there- 
fore, gave judgment tot the Corporation, 
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A Swiss Water-power Station.—The undertaking 
known as the Kubel Electricity Works, of Herisau, has been in 
existence since 1898, and now has a large sphere of activity. The 
company works hydro-electric plant at the so-called Kubel on the 
Urnasch and Sitter, in the cantons of Appenzell and St. Gall, and 
the concessions for this purpose, which mainly have a currency of 
50 years, were acquired partly from an Austrian and partly from 
the Governments of the two Cantons. The central station at Kubel 
comprises seven turbine sets, of a total output of 7,200 H. p., and 
reserve steam plant of 1,000 нр. It is proposed next year to 
substitute for three of the turbo-generators sets of 500 н.р. three 
of 1,000 в.р. each, and to install a second reserve steam set of 
3,000 H. P., thus bringing the total capacity up to 12,700 Hp. The 
extent of the system of supply is shown by the fact that the station 
serves no fewer than 34 different localities by means of 194 trans- 
formers of a total power of 6,667 Kw., which receive energy from a 
high pressure network extending over 90 miles. The company 
paid a dividend of 6 per cent. for 1905-6, as compared with 41 per 
cent. in the preceding year, and a fresh increase in capital has just 
been made in order to defray the cost of the contemplated exten- 
sions. The share capital now amounts to £170,000, and the loans 
raised also represent the sum of £170 000. 


Institution and Lecture Notes,—Tue ASSOCIATION 
or ENaINEERS-IN-CHARGE.— Last Saturday the above Association 
held its first social (dance) of the session at its headquarters, 
St. Bride's Institute, Bride Lane, E. C., which event proved to be 
& decided success. The programme of dances was under the 
direction of Mr. Hardy, the Aesociation’s musical director. 
On Monday last Madame Curie commenced a series of lectures at 
the University of Paris, in her capacity of Professor of Physics. 
INSTITUTION OF ELECTRICAL ENGINEERS.— The eighteenth annual 
dinner is to be held in the Grand Hall of the Hotel Cecil, on 
Tuesday, December 4th. | 
I.E.E. (DunriN).— The opening meeting of the Session is to be 
held on Thursday, November 22nd, at the Royal College of Science, 
St. Stephen's (ireen, at 8 p.m., when Mr. A. W. Whieldon, chair- 
man, will deliver his inaugural address. 
I. E. E. (BIRMINGHAM).— The first meeting of the Birmingham 
Local Section this Session will be held on Weduesday, November 
21st, at 8 p.m., at the University. The chairman, Mr. R. A. 
Chattock, will deliver his address. 
I. E. E. (MANcHESTER).—The following is the programme for the 
1906-7 Session :— | 
November 20th.—Mr. T. L. Miller— Chairman's address. 
December 4th. -Mr. Miles-Walker on Rotary Converters г. Motor 
Generators.” 

December 19th.—Mr. J. H. С. Brooking on “© Cheapened Methods of 
Electrical Distribution.” 

January *th.—Mr, W. Cramp on“ Magnetic Leakage and its Effect upon 
Electrical Design." 

March 19th.— Mr. L. J. Hunt on '* A New Type of Induction Motor." 


April 2nd.—General meeting. Mr. С. F. Smith on“ Some Experiments on 


the Internal Losses in Motors."' 

January 22nd.--Mr. G. W. Worrall on '' Magnetic Oscillations in Alter- 
nators, and their Bearing upon the Design.“ 

February 5th.--Mr. C. E. Douglas on? Gas Power Plants.“ 

February 1Uth.—Mr. А. P. Wood on Some New Fly.Wheel Storage 
Systems." 

February 22nd.—Annual dinner. 

March ßth.— Mr. Llewellyn 
Machinery." 


Wireless Telegraphy.—The correspondence on this 
subject was continued last week, Colonist” writing to the Morning 
Post of Friday last to explain the importance of wireless tele- 
graphy to Canada, round the coaste of which there is & long chain 
of stations of high efficiency and of immense rervice to naviga- 
tion. These stations are owned and controlled by the Dominion 
Government, though they are worked by the Marconi Co. It is 
alleged that the admission of stations on various svstems round the 
British coasts will reeult in interference fatal to efficiency, and the 
writer complains that the British Government did not consult with 
the Colonies before settling its policy—a supposition which we 
believe to be mistaken. Mr. Charles Bright also wrote, generally 
approving of Mr. Nevil Maskelyne's letter, and contending that 
fair and open competition had been non-existent in this country. 
He advocated exhaustive and impartial trial of all British systems 
under like conditions. 

In the Times of November 3rd the Marconi Co. had a lengthy 
letter urging that Great Britain should withdraw from the confer- 
ence, and deprecating the establishment of stations for foreign 
utility on British coasts. In the following issue, X" suggests 
that the company's alarm is prompted by solicitude for its own 
ends, and takes the view that ample safeguards have been secured 
for national interests. 


Foster on *“ Breakdowns of Electrical 


British Westinghouse Electric and Manufacturing 


Co., Ltd., v. The Town Council of Aberdeen.— At the Edinburgh 
Court of Sessions on 2nd inst. this case was heard. According to a 
report in the Scotsman, the petitioners, in February 1904, entered 
into a contract with the respondents for the erection of an additional 
engine and dynamo for the Corporation Electricity Works. 'The 
contract contained an arbitration clause which referred all disputes, 
other than questions relating to the rejection of material, to Mr. 


Chamen, then electrical engineer to the Corporation of Glasgow, 


whom failing, to the engineer for the time being." In October, 
1904, while the engine was being erected, the fly-wheel sustained a 
radial crack in tbe web as it was being forced on to the crankshaft. 
The respondents’ engineer at once intimated that a new fly-wheel 
would have to be supplied, and meantime the cracked íly-wheel 
was used to run the engine. The petitioners refused to supply a 
new whecl, and the respondents ultimately had the cracked one 
removed, and a new one substitated, and they claimed to be allowed 


to deduct the expense of the new wheel from the contract price. 
The petitioners maintained that the crack in the wheel in no way 
Affected its usefulness, and they presented the present application 
for the appointment of an arbiter, under the Arbitration Act of 
1894, founding on the arbitration clause in the contract, and setting 
forth that both Mr. Chamen and his successor in office had declined 
to take up the reference. The respondente opposed the petition, 
and maintained, first, that on Mr. Chamen declining to act, the 
proper arbiter was the respondents’ own engineer; second, that the 
reference not being to an unnamed arbiter, the Arbitration Act did 
notapply ; and, third, that the whole question was one, not for the 
arbiter, but for the respondents’ engineer under the clause entitling 
him to reject faulty material. 

Lord Dundas, in giving judgment, sustained the whole of the 
respondents’ contentions, and dismissed the petition with expenses. 


New Fluorescent Material.—In the Archives of the 
Roentgen Ray, Dr. F. F. Strong recently described a new material 
for coating fluorescent screens for use with the X-rays. The cyanide 
of barium and platinum screens are costly, and lack permanency of 
fluorescence, the average life being four to six months, but they are the 
best obtainable. Dr. Strong, however, has succeeded in producing 
a hard, permanent screen, with a fluorescence second only to that of 
a freshly coated cyanide screen, and of lighter colour, while the 
price is halved. The substance employed is a compound of willemite 
(impure zinc silicate) and artificially produced zinc silicate. Water, 
steam, heat, cold and sunlight have no effect upon its properties. 


Extra-high-high-pressure Lines.—The constantly 
increasing pressures emplayed for electric power transmission lay 
under stress not only dielectrics, but also the English language. 
Experiments have been carried on for the past six months by a 
German firm for the purpose of testing ambroin insulators at a 
pressure of 100,000 volts, in the open air and passing through a 
wall into a building. Apart from interruptions due to surges, set 
up by abrupt changes of the regulating apparatus, and completely 
overcome by the use of a variable inductance regulator, the instal- 
lation has worked well. The aerial wires become luminous at 
40,000 volts, and a crackling sound is heard; at 100,000 volts 
practically all the charged conductors are luminous, up to the 
terminals of the transformer.— L’ Industrie Electrique. 

The firm of Pirelli & Co. has recently been entertaining the 
visitors to the Exhibition at Milan by conducting experiments at 
320,000 volts, operated from machinery of 200 H. p. These experi- 
ments proved intensely interesting to the members of the Italian 
Electro-Technical Congress during their recent visit to the 
Exhibition. The experiments were under the direction of 
Eugineer Jona, who succeeded in designing an electrostatic volt- 
meter capable of indicating up to 200,000 volts. Some of the 
cable, wbich was tested up to 100,000 volts, was from the bulk 
manufactured by Messra, Pirelli for the Trentino transmission line. 
Other tests were carried out on aerial lines, over a length of 160 
metres, supported on large Ginori insulators; at 240,000 volts there 
was very lively. crackling, and the whole length of line became 
luminous, notwithstanding the fact that it was impossible to cut off 
a good deal of external light. 

Another experiment was conducted on a rotating body, the 
periphery of which was moving at a velocity of GO metres per 
second, whilst rotating at 1,200 revolutions a minute ; in the dark- 
ness the luminous discharges appeared to rotate slowly ina 
contrary direction, and it formed an extremely interesting and 
picturesque experiment. 

To guard against surges in high-pressure electric lines, the Land 
und Seekabelwerke A.G., of Ciln-Nippes, have introduced a device 
designed to enable horn arresters to be used with a wide gap on 
ordinary circuits without loss of sensitiveness. The essential 
feature of the device is a high resistance by-pass to the gap, con- 
tainiog a narrow gap between two platinum points. A rise of 
pressure on the line causes a slight discharge between these points, 
which are close to the main gap; and the ait in the latter being 
thus ionised, permits the discharge to take place freely across it. 
Special resistances for insertion in the earth-line are made by 
the same firm. r 

Appointments Vacant.—Telegraph inspector for Ni- 
geria (£250); junior lecture assistant for the electrical engineering 
department at the Northampton Institute. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Engineers.—The staffs of the Elec- 
tricity and tramway departments at Swindon on October 3186 
presented a stop watch to Mr. J. G. GRIFFIN, electrical engineer, in 
view of his approaching departure. 

Mr. Сесп, Е. Burton, of Plymouth, has been appointed charge 
engineer at the Peterborough Corporation Electricity Works, from 
Plymouth. А 
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The Wallasey U. D. C. has fixed the maximum salary of the 
electrical engineer at £500 per annum, and that of the tramways 
general manager at £500. The salary of the latter, Mr. R. R. 
GREENE, has been increased by £25 per annum. 


Mr. F. CHaRLESWORTH has resigned his post as engineer-in- 
charge of the Corporation electric lighting station at Portsmouth, 
in order to take up an appointment abroad. Before leaving, he 
was presented with a watch by Mr. W. S. Foale, engineer and 
manager on behalf of the works staff. 


The Lighting Committee of Dublin has recommended a re- 
arrangement of the terms of appointment of the superintendent of 
the Pigeon House electricity station; also the p2rmanent appoint- 
ment of Mr. LAURENCE J. KETTLE to the position. 


Tramway Officials.—The Leyton U.D.C. has appointed 
Mr. D. C. McLran, of Croydon, as tram-shed foreman. 


General,—The Royal Society has just awarded the 
following medals:—The Rumford Medal to Prof. Hugh Long- 
bourne Callendar for his experimental work on heat; a Royal 
Medal to Prof. Alfred George Greenhill for his contributions to 
mathematics, especially the elliptic functions and their applica- 
tions; the Davy Medalto Prof. Rudolf Fittig for his investigations 
in chemistry and especially for his work in lactones and acids; the 
Hughes Medal to Mrs. W. E. Ayrtog for her experimental investi- 
gations on the electric arc, and also upon sand ripples. The 
medals will be presented at the anniversary meeting on 
November 30th. 


Rear-Admiral H. B. JacksoN, who has just been promoted to 
that rank, is an expert electrician. Amongst the appointments 
which he had filled, were those of secretary to the Committee on е 
Designs for Wireless Telegraphy for Naval Purposes, and chairman 
of the Electrical Committee on the Equipment of Warships. In 
1901, he was made a Fellow of the Royal Society, in recognition 
of his researches in electrical physics. He eaw service in the Zulu 
War, 1878-9. 


Mr. T. Rowz, who has been for 25 years in the service of the 
National Telephone Co.. has been presented by the staff of the com- 
pany at Liverpool, with a tea and coffee service, and with a gold 
chain for his wife, on his retirement. The presentation was made 
at a smoking concert held by the staff, at St. George's Restaurant, 
Liverpool, by Mr. Н. Claxton, local director of the company. 


The Times says that on Tuesday, Mr. J. A. Е. ASPINALL, general 
manager of the Lancashire and Yorkshire Railway, was appointed 
chairman of the General Managers’ Conference for the ensuing 
year. 

Mr. HERBERT LESLIE LANGFORD, chief electrical engineer to the 
Powell-Duffrgn Co., New Tredegar, who is leaving to take up a 
similar appointment at Kenfig Hill, has been presented by his 
colleagues with a silver mounted tobacco pouch, set of pipes, acd an 
ebony walking stick. 


The Reigate T.C. has appointed Mr. E. A. Іхаогр, of Horn- 
church, as commercial agent in connection with the electricity 
works at a salary of £2 per week. 


Mr. Авкогр Lupron, M. I. C. E., M. I. E. E, notifies that his address 
is now 7, Victoria Street, Westminster. 


Mr. G. E. Samprers, A. M. I. E. E., A.M.I.M.E., who has recently 
been acting as inspector of electrical installations in the East 
London and King Williams Town Districts for the Frontier Fire 
Insurance Association, has been appointed chief assistant to the 
municipal electrical engineer at Port Elizabeth. 


Mr. E. S. СонвлАрг, electrical engineer to Messrs. Bruce Peebles 
and Co., Ltd., on their Falkirk and District Tramways contract, 
was recently presented with a smokers’ cabinet by his many friends 
as a token of esteem on his leaving Falkirk for London. 


Messra. Masons Gas Power Co., Ltd., announce that Mr. CHARLES 
Guust NonnRis' engagement as general manager of this company 
has been terminated. Mr. Tuomas WRIGHT, who bas hitherto 
acted as works manager, has been appointed general marager of the 
company. 

Mr. FREDERICK Cortez LEIGH, who has just been gazetted as 
Consul of Panama in Manchester, is a partner in the well-known 
firm of Messrs. Lacey, Billar & Leigh, consulting electrical engi- 
neers, of Westminster and Manchester. The Manchester Courier, 
in announcing this fact, says that Mr. Leigh has recently returned 
from a tour in South America, wbere he gained considerable know- 
ledge as to the prospects of electrical and general engineering work 
in tbat country. Owing to his being thoroughly conversant with 
the Spanish language he was able to come in touch with most of 
the leading men in various South American States in connection 
particularly with tramways and other electrical undertakings. Mr. 
Leigh was very fortunate in visiting the South American States at 
а time when the general tendency there was to take a lead from 
this country in regard to electrical enterprise. He was bombarded 
with questions as to work in this country, and the information and 
knowledge he was able to obtain must be the means of strengthen- 
ing, and in its results materially assisting, the commercial interests 
and welfare of this country and the various Republics. 

Mr. Нсан 8. Davipson has resigned his position as chief engi- 
neer to the electrical works department, Army and Navy Aux. C. S., 
Ltd.,and has this week taken up his new duties as Irish manager 
for Messrs. Handley & Shanks, of 12, Dawson Street, Dublin. 


Obituary.—The death occurred on November 2nd, at his 
box at Futteridge, near Luton, of Mr. Ововов HERRING. 
He was 74 years of age, and death followed an operation for 


appendicitis. For many years he had been on the boards of 
various London electrical companies, including the Electric and 
General Investment Co., Ltd., and the City of London Electric 
Lighting Co., Ltd. Further reference to his connection with clec- 
trical companies appears in our “ Stocks and Shares” article. 


NEW COMPANIES REGISTERED. 


Percival Spencer, Ltd. (90,324).—This company was registered 
on October 2nd, with a capital of £1,000 in £1 shares, to take over the business 
of engineers and machinery merchants, and avents carried cn by Percival 
Spencer, Ltd. (in liquidation), at 32, King Street West, Manchester, and to 
carry on the business of electric telegraph, telephone and general engineers, 
cabie makers, manufacturers of dynamcs, electric lighting, power and trans- 
mission plant, &c. The first subscribers (each with спе share) are:—A. Jd. 
Jones, Nassau House, Ellesmere Park, Eccles, engineer ; P. Spencer, 5, Albert 
Terrace, Old Trafford, engineer: B. Collier, 3, York Street, Manchester, F.C.A.; 
L. Greenhalgh, 3, York Street, Manchester, A. C. X.: H. H. Evans, 3, York 
Street, Manchester, A.C.A.; W. Jones, Nassau House, Eccles, gentleman; and 
D. F. Hart, 18, Tib Lane, Manchester, solicitor. No initial public issue. Table 
A mainly applies. 


Franklin & Isaacson, Ltd. (90,40 ).ä— This company was 
registered on October 12th, with a capital of 45, C00 in 41 shares, to acquire 
the business of electrical, mechanical and consulting engineers carried on by 
H. Franklin and R. J. Isaacson at 18, Great Wilson Street, Leeds, es 
„Franklin & Isaacson,’ and to carry on the same and the business cf 
mechanicians, founders, manufacturers cf locomotives, propellers, dynaincs, 
electrical plant, engine governors, mining machinery and batteries, Ke. The 
first subscribers (each with one share) are:—-H. Fenton, Chidswell, Dewsbury 
manufacturer; A. L. Scarr, Chidswell House, niar Dewsbury, general mei- 
chant; S. E. Freeman, 15, Park Row, Leeds, insurance official, R. J. І-васког 
12, Ash Grove, Headingley, Leeds, engineer; D. Н. Simpson, Standara 
Buildings, City Square, Leeds, engines r; T. Wood, 8, Hadden Place, Leeds, 
clerk; A. С. Carter, Wigton, near Leeds, clerk. No initial publie issue. The 
number of directors is not to Le less than three or more then five; the flist 
are R. J. Isaacson, Н. Fenton and A. L. Semir; qualif:cition, #24; 
remuneration as fixed b$ the company. Registered ofticc, Great Wilson 
Street, Leeds. 


Copingers, Ltd. (90,438).— This company was reg’stered on 
October 15th, with a capital of £2,000 in 41 shares, to acquire the business of 
electrical engineers and contractors carried on as Copinger & Co.,“ and to 
carry оп the business of electricians, suppliers of electricity, contractors for 


electric lighting, heating, power and ventilating plants, electric motors and 


generators, telephones and electrical apparatus generally, Xe. The first sub- 
scribers (each with one share) are:—C. A. de B. Copinger, 186, Ayres Road, Old 
Tra frord, electrical engineer; F. J. McElroy, 48, Wyatt Street, Heaton Norris, 
Stockport, electrical engineer; H. B. Copinger, Monton House, Kersal, bar 
student; G. H. White, 64, Palatine Road, Northenden, Ches., clectrical engi- 
neer; 8. Thompson, 12, Athol Road, Alexandra Park, Manchester, printers’ 
engineer; G. 8. Viney, 33, Derby Street, Moss Side, Manchester, electrical 
engineer; and Т. Baskerville, Lonsdale, Slade Lane, Levenshulme, Man- 
chester, publisher. No initial public issue. The number of dtrectors is not to 
Le Jess than two ог more than five; C. A. de B. Copinger is manager for hfe 
with not more than #400 per annum, Registered ottice, 43, Lower Mosley 
Street, Manchester. 


Vaughan & Cook, Ltd. (90,514).— This company was registered 
on October 20th, with a capital of £7,000 in 6.975 preference shares of £leach 
and 500 ordinary shares of 1s. each, to carry on the business of electric light, 
gas, hot water and ventilating engineers, manufacturers ot and dealers in met: | 
und other engineering work, motors, batteries, are und incandescent: gas, oil 
and electric light tittings, &c., and to acquire the leasehold premises, Nos. 207 4 
to 3004, Goswell Road, London. and the business carried on there as Bolton, Fare 
and Co. The first subscribers (cach with one ordinary share: are:— T. W. Vaughan, 
27, Lloyd Square, W. C., engineer; A. L. F. Cook, 37, Great Cumberland Place, 
W., engineer; Mrs. R. Vaughan, 27, Lloyd Square, W. C.; Mrs. E. M. Cook, 3°, 
Great Cumberland Place, W.; R. H. Jones, The Laurels, Newlands Part, 
Sydenham, gentleman; P. Gimber, 12, Cranston Road, Forest Hill, S. I.., clerk; 
G. J. Marr, 30, Cornford Grove, Balham, S. W.clerk; W. G. Mercer, Endsley, 


West Drayton, Middlesex, gentleman; C. E. Allender, 6, Baalbee Road. Higb- 


bury, accountant; and G. Clarke, 153, Sumner Road, Peckham, S. E., clerk. Хо 
initia! public issue. The number of directors is not to be less than two or moie 
than five; the first are A. F. L. Cook and T. W. Vaughan (both permanent 
managing directors); qualification, 10 shares. Registered office, 298A to 30, 
Goswell Road, E.C. 


Dyneleetron Syndicate, Ltd. (90,570). — This company 
was registered on October 26th, with a capital of £10.000 in 9.900 A shares of 
£1 each, and 8,000 “ B" shares of 34. each, to acquire an option to purchase 
certain existing inventions relating to the generation of electricity, known &8 
“ Dynelectrons,"' and to carry on the business of electricians, suppliers of elec- 
tricity for light, heat, motive power or otherwise. manufacturers of and deale18 
in electrical apparatus, &c. The first subscribers (each with one share) are .— 
A. L. Lambert, 7, Oval Road, Regent's Park, N. W., director; A. Ireland, &, 
Blenheim Road, Walthamstow, clerk; Minnie Tromm, 66, Cricketfleld Road, 
Lower Clapton, typist; H. A. Kidd, 100, Huntington Road, East Finchley, 
chartered secretary; C. E. Warren, Zedeico, Harrow Lane, Maidenhead, 
engineer; W. Skinner, 6, Throgmorton Avenue, E.C., F. C. I. S.; and H. P, 
Syms, 70, Queen Victoria Street, E. C., solicitor. No initial public issue. The 
number of directors is not to be less than two or more than five; the sul- 
scribers are to appoint the first. The“ A" shares entitle the holders to all the 
profits available for dividend in each year, until the total dividends paid 
amount to 100 per cent., and thereafter thc profits shall be divided as to half 
among the ** A shares if the whole of the “ A shares are issued, or otherwise, 
in prcportion to the number issued, and the remainder among the "B" 


shares. 


Formby and Freshfleld Electric Light Co., Ltd. (90,510).— 
This company was registered on October 20th, with & capital of £25,000 in £1 
shares, to adopt agreements (1) with the Formby Union District Courcil (2), 
with the Northern Electrical and Ventilating Co., and (8) with A. H. Gibbings 
and F. Chauntler, and tocarry on in the United Kingdom and elsewhere tho 
business of suppliers of electric light and power, electricians, electric and 
mechanical engineers and manufacturers, manufacturers of electrical and other 
apparatus and plant, &c. The first subscribers (each with one share) are :— 
C. P. Titherley, The Limes, Wallasey, Cheshire, electrical contractor ; 
C. P. L. Titherley, Poulton Villa, Liscard, Cheshire, electrical contractor 
A. H. Gibbings, Egerton Park, Rock Ferry, Cheshire, electrical engineer; 
P. Marsh, 42, Hertford Drive, Liscard, Cheshire, solicitor; А. E. Eastwcod, 
5, Mornington Road, Bolton, solicitor; L. Solomon, 18, Ullet Road, Sefton 
Park, Liverpool, merchant; and A. J. Branwood, Prieska, Penkett Road, 
Liscard, Cheshire, broker. Minimum cash subscription 10 per cent. of the 
shares offered to the public. The number of directors is not to be less than two 
nor more than five; the subscribers are to appoint the first; eee n £100, 
Registered office, Middlehurst Buildings, Manchester Street, Liverpool. 
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Petropolis Syndicate, Ltd. (90,667).—This company was 
registered on November 2nd, with a capital of £10,000in £1 shares, toconstruct, 
improve, work and control public works and conveniences in South America or 
elsewhere, and to carry on the business of tramwny, rnilway, omnibus and van 
proprietors, carriers of passengers and goods, manufacturers of and dealers in 
carriages, trucks, locomotives, accumulators, dynamos and other appliances for 
making, maintaining, equipping and working tramways and railways, &c. The 
first subscribers (each with one share) are:—H. Fraser, 14, St. Helen's Place, 
E.C., solicitor; А. E. Bullard, Burleigh, Chudleigh Road, Brockley, N. E., clerk; 
E. Edwards, 9, Rona Road, Gospel Oak, N.W., clerk; H. P. Dakin, 130, Holmes- 
dale Road, South Norwood, S.E., clerk; R.G. Cheshire, 14, 8t. Helen's Place, 
E.C., clerk; К. J. Muggleton, 14, St. Helen's Place, E. C., clerk: and E. C. W. 
Retfell, 120, Inderwick Road, Hornsey, N., clerk. No initial public issue; the 
number of directors is not to be less than two or more than six; the subscribers 
are to appoint the first; no qualification neeessary ; remuneration as fixed by 
the company; directors borrowing powers restricted to £20,000. Registered 
office, 1, London Wall Buildings, E.C. ` 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES.. 


British Continental Electricity Co., Ltd. (57,088).—This 


company’s annual return, made upto July 31st, was filed on September 18th. 
906 ordinary and 1,000 preference shares have been taken up out of a nominal 


capital of £20,000 in 1,000 preference and 1,000 ordinary shares of £lOeach. £10. 


per share has been called up on 756 ordinary and 790 preference, resulting in 
the receipt of £15.160. £3,600 is considered as paid on 244 ordinary and 116 
preference. Mortgages and charges : nil. 


Sonth Metropolitan Electric Tramways and Lighting Co. 
Ltd. (61,593).—This company's annual return, made up to June 7th, was file 
on September 6th ; 14,690 £10 ordinary, 1,957 £10 preference, 159,000 41 prefer- 
ence shares have been taken up out of a nominal capital of £400,000 in 2,500 
preference and 17,500 ordinary shares of £10 each, and 175,000 preference and 
25,000 ordinary shares of £i each; £10 per share has heen called up on 1.957 
£10 preference and 14,630 £10 ordinary, and £1 per share on 150.000 £1 pre fer- 
ence, resulting in the receipt of £185,830; £130,010 remains in arrears. Mort- 
gages and charges: £150,000. 


Cascade (1906) Power Co., Ltd. (89,964).—A trust deed dated 
September 21st, 1906, to secure 675.000 debenture stock, has been registered. 
Property charged :—First mortgage bonds for £100,000 and 49,905 fully paid 10 
shares in the Cascade Water Power and Light Co., Ltd. incorporated in B.C.). 
Trustees: West Australian Gold Fields, Ltd., 80 and 90, Cheapside, E.C. 


D.P. Battery Co., Ltd. (London) (44,084).—A memorandum 
of satisfaction to the extent of £750 of first debentures dated October 2Yth, 1901, 
securing £10,000, has been tlled. 


Reason Manufacturing Co., Ltd. (electrical engineers, 
Brighton), (64,701).—A trust deed dated October Ist, to secure £12,500 second 
debentures created by resolution of September 25th, 1906, has been registered. 
Property charged : Certain freehold land and premises in Lewis Road, Preston, 
Brighton, and the company’s undertaking and other assets, present and future, 
subject to 425.000 first mortgage debentures. Trustees: А. E. Wake, Norfolk 
House, Laurenoe Pouniney Hill, E.C. 


Maxim Electrical Co., Ltd. (London)—(84,426).— Issue on 
October 8th of £1,100 5 per cent. debentures, part of series created May 16th, 
1906, to secure £10,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series, £6,500. 


Cowper-Coles Inventions Development Co., Ltd.—Issue on 
September 20th of £120 6 per cent. debentures, part of series created by resolu- 
tions of June 1st and July 4th, 1906, to secure £1,000 debentures, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. No trustees, Previously issued of same series, £70. 


Dewsbury Electric Manufacturing Co., Ltd. (85,100'.— 
£100 second mortgage B' debentures. created October llth and dated 
October 12th, 1906, charged on the company's undertaking and property, present 
and future, including uncalled capital (if any) subject to first mortgage deben- 
tures, have been registered. Holders: J. Bentley, 11, Grange Road, Horton, 
Bradford ; J. Garsforth, Riddings, Addingham, near Leeds; and H. Brayshaw, 
Mill Bridge, Liversedge, Yorks. 


Vaughan & Son, Ltd. (61,526).—This company’s annual return 
was filed on Octobér 19th, when 8,635 preference, and 20,689 ordinary shares had 
been taken up out of a nominal capital of £50,000 in £1 shares (20,000 pre- 
ference and 30,000 ordinary). £24,324 has been received. Mortgages and 
charges : £5,000. 


W. H. Allen, Son & Co., Ltd. (66,4 40).— This company’s annual 
return was filed on September 8th, when 151, 400 shares had been taken up out 
of a nominal capital of £200,000 in EI shares. £1 per share has been called up 
on 1,100, resulting in the receipt of £1,400. £150,000 is considered as paid on the 
remainder, Mortgages and charges: 258,000. 


Fife Electric Power Co., Ltd. (75,736).—A memorandum of 


satisfaction in full of a trust deed dated August 15th, 1905, securing £15,000, 
has been filed. 


hi 


Direct West India Cable Co., Ltd. (53,956).— This com- 
pany's annual return was filed on October llth, when 12,000 shares had been 
taken up out of a nominal capital of £120,000 in 21,000 shares of £5 cach. 
£2 108. per share has been called up, resulting in the receipt of £30,000. 
Mortgages and charges: £65,500. 


Ernest Scott & Mountain, Ltd. (32,760).— This company's 
annual return was filed on October 20th, when 97,790 ordinary and 29,800 pre- 
ferred ordinary shares had been taken up out of a nominal capital of £150,000 
in £1 shares (50,000 preferred ordinary). £1 per share has been called up on 
75,790 ordinary and 29,800 preferred ordinary, resulting in the receipt of £105,590, 
in aldition to £1 10s, paid on one forfeited share. £22,000 is considered as paid 
on 22,000 ordinary. Mortgages and charges: £39,600. 


Yale Electric Power Co., Ltd. (60,493).— This company's 
annual return was filed on October 13th, when 663 shares had been taken up out 
of a nominal capital of £20,000 in 800 shares of £25 cach, £25 per share has 
been called up on 600, and. £14,965 has been received, leaving £35 in arrears, 
£1,700 is considered as paid on 68. Mortgages and charges: Nil. 


Simplified Underground Conductor Co., Ltd. (Liverpool), 


(76,331).—A memorandum of satisfaction to the extent of £1,000 of debentures 
dated August th, 1905, securing £1,500, has been filed, 


Dick, Kerr & Co., Ltd. (63,407).— This company's annual 
return was filed on October 20th, when 305,000 preference and 260,000 ordinary 
shares had been taken up out of a nominal capital of £650,000 in 350 000 pre- 
ference and 300,000 ordinary shares of 41 each. £1 per share has been called 
up on 265,000 preference, resulting in the receipt of £265,000. 400, 000 is соп. 
sidered as paid on 40,000 preference, and 260,000 ordinary. Mortgages and 
charges: £282,580. . 


Coatbridge and Airdrie Electric Supply Co., Ltd. (89,178). 
—This company's annual statutory report was filed on September 27th, when 
seven shares had been taken up out of a nominal capital of £30,000 in 3,000 
shares of £10 each. No calls have been made. No mortgages or charges 
registered, 


British Electric Traction Co., Ltd. (49,855).—This com- 


“pany's annual return was filed on September 14th, when 134,30] ordinary and 


161,437 preference had been taken np out of a nomina! capital of £4,000,000 in 
200.000 ordinary and 200,000 preference shares of £10 each. £10 per share has 
been called up оп 117,926. ordinary апа 142,500 preference, resulting in che 
receipt of £2,604,260. — £313,120 is considered as paid on 15,875 ordinary and 
18,937 preference. Mortgages and charges, £2,002,559. 


W. T. Glover & Co., Ltd., cable manufacturers, Manchester 
(56,124).—A trust deed dated September 29, 1906. to secure £100.000 second deben. 
ture stock, has been registered. Property charged: The freehold and leaschold 
property at Stretford and Salford, Lancs., the company's undertaking and pro. 
perty, present and future, iucluding uncalled capital subject to £100,000 first 
mortgage debenture stock. Trustees: J. Harwood, Woodsleigh, Bolton; and 
A. L. Ormrod, 10, Half Moon Street, Manchester. 


Newton’s, Ltd. (48,936).—This company’s ‘annual return made 
up to October 18th, has been filed ; 3,265 shares have been taken up out of a 
nominal capital of £40,000 in 4,000 shares of £10 each: £10 per share has been 
called up on 1,865, and £18,650 has been received; £14,000 is considered as paid 
on 1,100 shares. Mortgages and charges : £10,000. 


Halifax and Bermudas Cable Co., Ltd. (28,972).— This com- 
pany’s annual return was filed on October llth, when the entire capital of 
£50,000 in £5shares had been taken up and paid for in full. Mortgages and 
charges: £37,900. 


-Frinton-on-Sea and District Electric Light and Power Co., 
Ltd. (73,680).—Issue on October 4th of £1,500 5 per cent. debentures, part of 
series created October 246th, 1905, to secure £3,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital, sub- 
ject to £3,000 first mortgage debentures. Holders: W. Webster and Miss 
A. A. Mackay, 50, Lee Park, Blackheath, S. E. No trustees. Previously issued 
of same series: £1,100. | | 


Mexico Electric Tramways, Ltd. (56,932).—This company's 
annual return was tiled on June Mth, when the entire capital of £1,000,000 in 
500,000 ordinary, and 500,000 preference shares of £1 euch had been taken up. 
£500,000 has been paid on the preference, and £500,000 is considered as paid on 
the ordinary, Mortgages and charges: £687,000. Lists dated June 13th and 
August 13th show that the following directors have recently “retired by dis- 
qualification '' :—Lionel Phillips (alternate), Sir Charles Fuan-Siith, Sir Albert 
Н. Markham, L. Wagner (alternate), L. Breitmeyer and J. R. Taylor. 


London Electrical Fittings Co., Ltd. (62,468).ä— This com- 
pany’s annual return was filed on August 30th, when 2,099 shares had been taken 
up out of a nominal capital of £3,000 in £1 shares. £1,200 has been reccived, 
and £1,700 is considered as paid. Mortgages and charges: Nil. 


Mather & Platt, Ltd. (60, 387).— Tnis company’s annual return 
was filed on October 6th, when 40,000 preference and 40, 000 ordinary 
shares had been taken up out of а nominal capital of 41.000, 000 in 50, 000 
reference and 50, 000 ordinary shares of £10 each. £10 per share has 
een called up on 29,20) preference and 2,500 ordinary, and £317,000 has been 
received. — £183,000 is considered as paid on £10,800 preference and 37, 500 


ordinary. Mortgages and charges: Nil. 


Brentford Electric Supply Co., Ltd. (81,399).—' This com- 
pany's annual return. maide up to January 14th, was filed om September 24th. 
7 shares have been taken up out of a nominal capital of £1,000 in £1 shares 
No calls have been made. Mortgages and charges: Nil. 


Brockie-Pell Are Lamp, Ltd. (London) (66,602). —3,000 
6 per cent. debentures (3 of £1,000 each) created 9th and dated October 16th, 
1906, charged on the company's undertaking and property, present and future, 
including uncalled and unpaid capital, have been registered. No trustees. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A charge on the company’s undertaking and property, present and future, 
including uncalled capital and Coatbridge and Airdrie undertakings, dated 
October 17th. 1906, to secure an additional £1,200, has been registered. Holders: 
County of London Electric Supply Co., Ltd., Moorgate Court, E. C. This charge 
is endorsed on a deed of charge dated March 3156, 1904. 


CITY NOTES. 


Burgess Hill Electric Supply Co., Ltd. 


THis company held a peculiar gathering on the afternoon of the 
lst inst. It was called the first annual general meeting, but no 
report or account was or is permitted to be published in the Press, 
"according to the articles of association." Shareholders them- 
selves are not allowed to have such documents, for one shareholder 
who had the daring effrontery to move the adjournment of the 
meeting until printed copies of the report and accounts were received 
was promptly ruled out of order. Naturally, therefore, when the 
chairman moved that the report be adopted, the voting went against 
him (by 10 votes to 7). Sbareholders managed to elicit from the 
chairman that there was every reason for the delay in connection 
with the accounts, the present secretary having stated that he 
“found there were no accounts made up at all.” For an account 
of all else that happened at this strange meeting we must refer our 
readers to the Susser Daily News for November 2nd. From that 
report we judge that there has never been another meeting like it 
held in connection with electricity supply business. The end of 
the proceedings was the appointment of a committee of inquiry, 
and the chairman indicated that the directors would gladly give 
this committee their utmost assistance to have things once and 
for all absolutely cleared up.” 
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Norwich Electric Tramways Co., Ltd. 


THE directors’ report for the year ended June 30th states that the 
balance of profit derived from the working of the tramways, as 
shown by the revenue account for the year, was £9,851 ; to this sum 
had to be added £163, interest and transfer fees received, bringing 
the gross grofit forthe year up to £10,014. Taking into account the 
sum of £598 brought forward from the previous year’s accounts, the 
balance to the credit of profit and loss account amounted to €10,613. 
Deducting from this amount the sum of £2,640, 4 per cent. interest 
on the company's mortgage bonds for the year, left a sum of £7,978 
to be dealt with. The directors recommended that, out of the above 
sum, £1,000 be placed to reserve fund account; that & dividend of 
24 per cent, amounting to £6,600, be paid on the shares of the 
company for the vear ended June 30th, 1906, and that the balance 
of £373 be carried forward. Comparing the accounts with those for 
the year ended June 30th, 1905, the revenue had decreased by £580, 
and the expenses showed a decrease of £366. Thus there wa: a 
decrease in the profits of £214. It must be taken into account, 
however, that the directors had pursued the policy of making con- 
siderable outlays on maintenance and repairs of permanent way and 
rolling stock, which were both in efficient condition, as well as the 
power station. The average cost per car-mile was 5:40d., as against 
530d. in 1904-5. The average receipts per car-mile were 7 67d., 
against 7 76d. in 1904-5. The number of passengers carried was 
7,301,153, a decrease of 107,973 on the previous year, and the 
number of car-miles run was 1,085,055, as against 1,083,055. 

The annual meeting was held in London on October 30th, the 
Hon. A. G. Brand presiding. It was stated that since the accounts 
were closed, there had been an all-round improvement, the returns 
increasing every week, 


British Columbia Electric Railway Co., Ltd. 


Mn. R. M. Новне-Рлүме, chairman, presided on Tuesday at the 
Liverpool Street Hotel over the tenth ordinary meeting of the above 
company. | ; 

In moving the adoption of the report (see ELECTRICAL 
Reviæw, November 2nd), the CHarRMAN said the only point 
which he thought required any elucidation whatever was the 
note in the auditors’ report as to the freatment of two items of 
Profit. Shortly, what had occurred was this: They found that, by 
a clerical error, certain charges which should have been made 
against capital expenditure for the past two years had been made 
against working expenses, and the management, having ascertained 
the amount in consultation with the managing director, had 
now made the charge to the proper account. These items were 
charged for engineering and supervision on extensions of the system 
and on new construction generally. In other words, they had for 
the past two years been making a little more profit than they were 
aware of. Not wishing to bring this accumulated profit into this 
year's income, and under the special cirermstances the directors 
not wishing to take their percentage on it, they had taken the 
opportunity of providing for certain electric lighting machinery and 
meters which had become obsolete through the advance of science, 
but which they would, in the ordinary course, have provided fór 
over two or three years. A smallremaining sum they bad applied 
to certain exceptional bridge expenditure. ‘They had also this year 
provided an additional sum for renewals maintenance in order to 
adjust that account to meet certain items which actual experience 
showed had not been sufliciently provided for in the past. Pro- 
ceeding to deal with the prospects of Canada, the chairman said that 
it was 10 years almost to a day since he had the privilege of signing 
for himself and his associates a contract under which they acquired 
the old electric railways of Vancouver, Westminster and 
Victoria by which he made himself and his firm responsible 
for the introduction of £70,000 of British capital. On his 
return home he and his co-director, Mr. Sperling, were very 
severely criticised for their rashness and hot-headedness in com- 
mitting themselves to such a vast outlay in an almost unknown 
and unheard-of land, and many were the prophecies that they would 
lead themselves and their firm into serious trouble. However, 
they had faith in the country, and they introduced not £70,000, 
but approximately £1,500,000, and they hadthe audacity to ask the 
shareholders that day to put more money into the country. The 
country possessed coal and iron deposits, magnificent forests and 
unlimited water power, and the prosperity of British Columbia, in 
their opinion, had not yet started. It would really commence 
when it began to attract capital from the old world, and for this 
reason the people in British Columbia would do well to think twice 
before taking part in senseless movements antagonistic to capita]. 
At present it could not be denied that the country had a reputation 
in the City of London of acting towards capital as the child in the 
fable did towards the dog, but they who were closely associated 
with the country knew that the people were as honest as any com- 
munity, and that day they had a balance-sheet showing remarkable 
prosperity after 10 years of steady progress. The two difficulties 
the country had to contend with were shortage of capital and 
shortage of labour. At present there was nothing like a speculative 
boom, but in the last few weeks there were signs that the 
prospectuses of some dozen or so enterprises would be launched. 
So far, the Canadian market had been clean and honest, but these 
enterprises were being engineered by American promoters who had 
so frequently robbed the public. He advised them to be m st 
careful, and to see that the names on the prospectuses were those of 
rt putable Canadian men, and to remember that a political position 
did not mean a financial and commercial position. 

Mr. G. P. NonTOoN seconded the motion, and it was carried. 

The CHAIRMAN moved a resolution to the effect that the capital 


of the company be increased to £1,500,000 by the creation of 
500,000 new shares of £1 each. 

Replying to a question, the CHAIRMAN said he did not anticipate 
that the new capital would be issued within the next six months, 
but he did not, of course, bind the board in case a good oppor- 
tunity of using the money occurred. ES 

Mr. NORTON seconded the motion, which was carried. 

Votes of thanks to the staff and to the Chairman and directors 
were also agreed to. 


V 


Stock Exchange Notices. — The Committee has (1) 
appointed a special settling day as under:— 

Wednesday, November 21st.—South Metropolitan Electric Tramways and 
Lighting Co., Ltd.—£150,000 4 per cent. debenture stock; and provisional 
certiticates, fully and partly (10s.) paid, for 150,000 6 per cent. cumulative pre- 
ference shares of £1 each, Nos. 19,571 to 169,570. 

And ordered the undermentioned to be quoted in the Official 
List :— : 

Babcock & Wilcox, Ltd.— Further issue of 30,000 ordinary shares of £1 each, 
fully paid, Nos. 800,001 to &30,000. 

Great Northern, Picendilly, and Brompton Railway Co.—£67,000 4 per cent. 
perpetual debenture stock. 

Hadfield's Steel Foundry Co., Ltd.— Further issue of 10,000 44 per cent. 
cumulative preference shares of £10 cach, fully paid, Nos. 20,001 to 30,000. 

South Metropolitan Electric Tramways and Lighting Co., Ltd.—£150,000 4 
per cent. debenture stock; and provisional certificates, 10s. paid, for 150,000 6 
per cent. cumulative preference shares of £1 each, Nos. 19,571 to 169,570. 

Applications have been made to the Committee to appoint a 
spec al settling day in and to grant a quotation to :— 

Mexican Electric Light Co., Ltd. 6, O00, 000 5 per cent. first mortgage gold 
bonds, Nos. C 1 to С 1,000 for =100 each, D 1 to D 3,000 for $500 each, and M 1 
to M 4,400 of 51,000 cach. (Special application.) 

Mexican Light and Power Co., Ltd.—313,050,000 capital stock in shares of 
E100 each ; and «12,000,000 5 per cent. first mortgage gold bonds, Nos. 1 to 4,000 
for 3500, and 4,001 to 14,000 of 31,000 each. (Special application.) 

And to allow the following securities to be quoted in the Official 
List :— 

Kalgoorlie Electric Tramways, Ltd.—250,000 ordinary shares of £1 each, fully 
paid. (Special application.) 

Liberian Rubber Corporation, Ltd.—Shares of £1 each, Tully paid. (Special 
application.) 

National Electric Construction Co., Ltd.—170,000 shares of £1 each, fully 
paid. (Renewed special application.) 


Compagnie Francaise des Câbles Télégraphiques,— 
Our attention has been drawn to the paragraph which appeared in 
this column on September 21st respecting the Compagnie Francaise 
des Cables Télégraphiques, and which seems to be slightly inaccu- 
rate. On reference to the accounts of the French company, which 
а German correspondent has placed at our disposal, we find that in 
1904 the company's receipts were 5,518,964 fr, which sum was 
increased to 6,318,964 fr. by claiming the whole of the French 
Government subsidy of 800,000 fr. The total expenses amounted 
to 6,850,736 fr., thus leaving a debit balance of 531,772 fr. to be 
carried forward. "l'he accounts for the following year of 1905 show 
total receipts of 6,799,830 fr. as compared with expenses which 
reached 7,268,364 fr. inclusive of the debit balance from 1904. It 
will, therefore, be seen that the subtraction of the former from the 
latter leaves, asthe report itself states, a debit balance of 468,534 fr. 
on December 31st, 1905 to be carried to the following year. 


Rubber Plantations, Ltd.—At the meeting of this 
company held in London last week, Mr. R. Hoffman, who presided, 
said that for the first five years previous to the formation of the 
company only a comparatively small amount of rubber was planted. 
Since then 80,000 trees had been planted, and the number had now 
been brought up to 148,000, or, reckoning 200 trees to the acre, 
there were 740 acres now fully planted under rubber. It was 
anticipated that, as a result of planting vigorously, the company 
would have about 240,000 trees at the close of the current year. 
Mr. T. W. Wellsted, who seconded, said that he had given a great 
deal of consideration to the question of over-production, and he 
thought there need be no apprehension. The world’s requirements 
at the present time were 60,000 tons of rubber per annum, and 
during the last 10 or 15 years the annual increase had been at the 
rate of 8 per cent. per annum. He thought the world’s require- 
ments would double every 10 years, and that they would, perhaps, 
grow at an even greater rate in view of the large extension of the 
rubber-using industries. 


Eastern Extension Telegraph Co., Ltd.—The report 
for the half-year ended June 30th, 1906, states that the gross 
receipts have amounted to £303.791, against £342,849 for the 
cogresponding half-year of 1905. The working expenses, including 
£22,736 for maintenance of cables, have absorbed £141,246, against 
£135,950 for the corresponding period of 1905, leaving a balance of 
£162,545. After deducting income-tax and debenture interest, 
£142,894 remains as the net profit for the period. After adding 
£21,064 brought forward there is an available balance of £163,958. 
Two quarterly interim dividends of 1} per cent. each have been 
paid for the half-year, leaving £88,958 to be carried forward. 


Alldays and Onions’ Pneumatic Engineering Co.— 
The directors recommend a dividend at the rate of 5 per cent. on 
the ordinary shares, together with a bonus of 24 per cent., leaving 
£7,147 to carry forward. 


Castner-Kellner Alkali Co.—A dividend at the rate 
of 7 percent. per annum has been declared for the six months 
ended September 30th last, 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


§Geneva 


t Kalgoorlie, W.A.. 


Fort- пери for | No. 
Locality. night the of 
ended. fortnight. wks. 
i £ £* | 
Aberdeen .. Осі. 81 | 2,459 Е 14122 
Аут ee °з ee » 27 800 + 16 | 24 
Bath .. oe ow | s 8] 1.180 i+ 195 44 
Belfast - .. Nov. 2 6,655 4 1,9609 41 
Birkenhead .. m У 4, 1,990 |+ 57 81 
Blackburn .. . Oct. 31 1,923/+ 116 313 
Blackpool Corp. .. Nov. 1|  H6l|4 117 99 
» —Fleetw'd! „ 3 622 T 32 18 
t „  — Lytham ; Sep. 2 825 |+ 155 89 
Bolton А .. Nov. 4) 4,075 (+ 446 31 
Bournemouth — . | Oct. 31 | 2,000 + 223 304 
Bradford... .. | Nov. 38, 435 1+ 909 81 
Brighton 5|» 41.600 14,8 
Bristol © |» 2| 9,781 |+ 573 
Brit. Elec, Trac. Co 
Airdrie .. .. | Oct. 26 446 r 32! 48 
Barnsley .. oe} ж 26 819 12 12 ,, 
Barrow  .. e|» 26 166 |+ 58; „ 
Cavehill ., „ 26 1117 51 p 
Devonport „ 96 922 4 R| „ 
Gateshead.. — ..| „ 26, 1,065 |+ 116 „ 
Gravesend, N'fleet „, 26, 462 M 51 y 
Greenock .. |o» 26 1.100 — 125 ,, 
Hartlepool |» 26 549 |- 67 ,, 
Kidderminster ..| ,, 26 193 |+ т» 
Leamington Am E 26 817 |+ 28; „ 
Merthyr ee ee ?9 26 418 + 62 ” 
{Metropolitan ../ „ 26 7.028 (41,909 | „ 
iddleton.. — ..| „ 26 625 |f SR. 
Mid.JointConrtee! „ 26 19.325 — 250 y 
Oldham — Ashton | „ 95, l62,4 55 » 
Peterborough ..| , 26 221 + 24 „, 
Potteries .. e|, 26) 3876+ 331 „ 
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Swansea .. | n 26 1,682 4 195 43 
Tynemouth e|» 26 339 T 36 „, 
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tWorcester.. eo | p 26 536 14+ 39 „ 
Wrexham.. es 26 206 | 23 „ 
Yorks, Wool. Dist. | „ 26 | 1,869 4 570: ,, 
Miscellaneous? „ 26 202 — 2 ,, 
u ey ee ee Nov. 3 2,502 E 100 43 
Burton-on Treni ..| „ 4 537 — 19 31 
ury .. sa .. | Oct. 28 1,921 СЯ 30 
Cardiff e we | 27| 390 ＋ 308 | 30 
Carlisle T .. Nov. 8 356 + 31 44 
Chatham and Dis, | ,, 1 1.417% 271 44 
Cork .. as eee Ne d 876 + 57 44 
Croydon va .. o 2| 2,728 |+ 499122 
Darlington . . Oct. 27 200 — 16 | 30 
Darwen is .. NOV. 9 499 + 22 81 
Dover.. HA sedl a c 1351+ 33 | 31 
Dublin ee е» | ee 2 9,191 + 287 i 18 
Dundee es ec Oct 31 2,180 + 3:6 | 2 
East Ham .. .. | Nov. 3 1,681 ＋ 206 31 
Exeter oo 5|» 2! 552 14+ 110 31 
Glasgow we ING 8, 33,925 148,465 | 25 
Hastings oe ee Nov. 1 | 1,441 ! ae oe | 
Huddersfield oo} n В| 2,663 ＋ 214 | 81 
Hull. Ke e|» 8, 4,657 377 91 
Ilford .. s e|» 3 856 + GR! 31 
likeston T .. Oct. 81, 290 T 44 31 
Ipswich — .. . | Nov. 3 7230 48,31 
Isle of Thanet. u 8 611 |+ 47 | 44 
Kilmarnock .. uoa. B 807 + 99 | 25 
Kirkcaldy .. .. | Oct. 81 541 i+ 161|.. 
Lan“ kahire Тт. Co. Nov. 1 1,911 |+ 12644 
Leeds - .. | Oct. 27 | 12,416 1.335 30 
Leicester ee | Nov. З | 4,1702 |+ 48 | 44 
Leith .. es e. | Ось, 27 997 |+ 276 | 24 
Liverpool à » 20! 10,978 |+ 867 42 
L. C. C. ee СЕЈ 99 20 58,497 ae 29 
London United .. | Nov. 2 | 11,886 71,979 44 
Lowestoft .. e| of 8 | 873 T 57 5 
Manchester. „ 3 27,705 2,699 | Bl 
Newcastle. .. | Oct. 27 3.984 14+ 165 | 80 
Newport T (Nov. 3 | 1,285 i+ 156 | 81 
Northampton eal v vs d 187 |- 71,81 
Oldham as „| „ 4); 3,558 (+ 860 | 32 
Pontypridd .. eet yw. 817 + 33 31 
Portsmouth. |,» 33,218 ＋ 210 31 
Preston . | Oct. 81 1.112 J 237 | .. | 
Reading - .. | Nov. 1! 1,193 |+ 68 | 81 
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Rotherham .. wa ow. d 999 |+ 108 31 
Salford oe oe | Oct. 29 8,859 |+ 702 30 
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Southampton e. | Oct. 81 | 1,804 |+ 63 303 
Southend-on-Sea ..; „ 31 + 87 81 
Stockport ГЕЈ e. oe ee 0 ее 
Sunderland .. .. | Nov. 4| 2,076 |+ 168 | 81 
Tyneside .. ee | Oct. 81 R15 |— 85 41 
Walthamstow .. | Nov. 8 998 |+ 236 31 
West Наш .. „ — 1| 4,390 |+ 646 | 51 
Wolverhampton . Oct. 31 1,645 4 132 31 | 
Yorks. W. Riding .. Nov. 4 | 1,810 i+ 322 | 44 
Baker 8t.-Waterlco „ 3 63,7055 18 
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Dublin-Lucan Riy. | „ 2 200 + 7,18 
G. N. and City Rly. „ 3, 8,730 T 217 18 
L'poolOverh'd Riy. | ,, 4 2,795 1+ & 18 
. Mersey vires |» 8 8,687 + 281 18 
Metropolitan Rly... | „ 4 81,015 ss 18 
Met. District Rl). „„ 4 16,258 4 1.082 18 | 
Anglo-Argentine .. ,, 4 83,199 5,814 44 
Auckland. .. | Oct, 12 | 9,828 |+ 715 
Brisbane NET 11,721 71,371 | à 
Brit. Columbia Rly. Sep. 28,551 '42,967 18 
Bu'n'sA’r'sE.T.Co. | Oct. 6 — 2,752 + 195 40 
Bu'n's A'r's-Blgr'no 7,516 |+1,076 43 
Calcutta es e" 23s 
{Саре Electric T. Ld.) Se 
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BTOOKS AND SHARES. 


Tuesday Afternoon. 

Less trade is doing in the Stock Exchange than was the case last 
week. Nobody seems at all clear that the Bank Rate will be re- 
tained at 6 per cent.: an advance to 7 per cent. would occasion 
more flatness than astonishment. Moreover, the current Stock 
Exchange account is one of those which run for 19 days, and the 
sentimental dislike to these protracted settlements does help to 
check business, however difficult it may be to explain the reason 
why. 

By the lamented death of Mr. George Herring, a loyal supporter 
is lost to Charity and to the electrical markets. He was, of course, 
chairman of the City of London Electric Lighting and the Electric 
and General Investment Companies, but his intimate connections 
with the company world went into many other concerns. Mr. 
Herring had close associations with the British Electric Traction 
Company, aud the group around it. He was interested in the 
Westinghouse Company, the Brush Electric, London United Tram- 
ways, and County of London Electric Lights and others. And 
when Mr. Herring took up a thing, he backed his opinion with no 
lack of courage. Many is the time that the market in his own 
particular shares would have come to the verge of collapse had not 


he rendered the necessary measure of support to steady prices. It 
ів in this direction that the Stock Exchange will speaking in а 


merely business manner—feel the loss of Mr. Herring more than in 


any other. 


Electric lighting shares were naturally depressed at the news of 
his death. Citys and Counties both gave way. But they recovered 
agiin upon the result of the Borough Council elections. The 
defeat of the Progressives has caused talk of a possible sequel at 
the County Council elections next spring, and as the electrical 
lighting market has little to gain, at present, from the hands of 
municipal trading, the prospect of a Moderate majority at Spring 
Gardens brought about a rally in prices. Chelsea shares at 53, and 
South Londons at 3 ure 4 up. Westminster Ordinary rose } to 91, 
Metropolitans and St. James's a like fraction to 84 and 10 
respectively. South Metropolitan Electric Lighting Ordinary are 
тү down at 12s. 6d. In the provincial list, Oxfords advanced to 
6%. Confidence is said to be returning, and the domestic political 
situation has neutralised the unfortunate effect which the death of 
Mr. Herring exerted over prices. ' 

Considerable excitement has attended the spurt of some two 
points in the price of Anglo “А.” Two powerful firms of Stock 
Exchange jobbers took the stoek in hand and hoisted the quotation 
with an ease that appeared to reflect a scarcity of floating supply. 
The ostensible explanation for the rise is that the Anglo-American 
Telezraph Co. has been doing phenomenally well of late, and that 
a dividend of 30s. on the Deferred stock next January is almost 
assured. There may be much virtue in that almost.“ The Ordinary 
stock at 664 is a point better. i 

Several other rises have also to be noticed, Western Telegraphs 
at 144 and West Africans at 10} are 5s. better. Great Northern of 
Copenhagen rose 30s. to 374 upon a small demand in a narrow 
market. Eastern Telegraph Preference put on 4, but the Ordinary 
stock lost an equal fraction, leaving a holder of both securities all 
Square. 

Telephone descriptions are without motion. 

British Electric Tractions slumped again to 34 as a direct conse- 
quence of Mr. Herring's decease, but afterwards rallied to 3j. 
The price of the Preference is down } to 7j, while the second 
Debenture stock has fallen to 884. Brush Second Debenture, some- 
what curiously, is better at 844. Westinghouse Preference dropped 
to 77, and very nominal at that, the shares keeping them company 


by falling to 25s. Amongst electric railway stocks, Metropolitan 


Consolidated is 60, unaffected by the delay in the long-awaited 
electrification between Hammersmith and the East End, which, at 
the early part of the week, had not fulfilled expectation by being 
opened. District Ordinary rose to 21, no doubt because the Pall 
Mall Gazette had a good word or two the other day for a company 
whose finances have for long been the subject of our militant con- 
temporary’s severest flagellation. Charing Cross, Euston and 
Hampstead Debenture is about 85; Great Northern, Piccadilly and 
Strand Debenture about a point higher, while the Bakerloo Deben- 
ture remains at 914. | 

The Castner-Kellner Alkali Company has advanced its dividend 
to 7 per cent., but the price is still 22s.  Henley's Telegraph 
Debenture improved to 109, and other Manufacturing issues call 
for no comment, 
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SHARE LIST OF ELECTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


K i Business done Rise 
Present or Dividends for the last o: Quoc ons week ended or * 
Issue, Pare: four years. Oct. 30th, Nov. 6th. Nov. 6th, Fall — 
1909. | 1908. | 1904. | 1906. Highest Lowest. 
95,000 Amazon W Oo.'s shares, Nos. 1 to 26,000 10 Nil Nil Nil | PN R2— 4} К 38 ^ 
165,600 ро. - do. 6 96 Debe., Nos. 1 5 1,960 Red. 100 Nil il Nil b e — 93 i3 ET ds 
Anglo-American N „Stock | 60/6 61s Фф 81 65A — 674 | ps +1 
8,148,700 | Do. а, do, 6% Pret. . Stock 6 P 6 96 6 1094 1108 1109 | 109 
8,148,700 Do. do. do. De erred ee ee Stock * Qs. il 4% 25 rh — 253 2513 ^A + 24 
60,000 Anko кше Tel., 5% Mort. Deb. Stock Red. | 100 e z ia = 101 —103' is 1 - 
44,000 T Nos. 1 to 44, oe ee ve b 8 1 у“ 8 8 % 61 — 7i Med oe 
1,989,6563 | Comm Cable Bing. 500 year 4 96 Deb. Bk. Red. | Stock | 4 4% 4 4 — 99 98 974 
16,000 | Cuba Telegraph .. ès oe ee са es 10 63 10 & b b 9 xd MÀ 
6,000 Do. 10% on бай ee ee ee ec ш y : у А " 0 17 e 18 xd 
19,981 R elegra ee eec y ^ ie , ee ee ee 
6,000 do. 10% Con. Pref. oe b 10 10 "b 10 10 85 — d Е — 9: e m 
80,000 ро. do. ee ee 60 44^ О y gu; —1024 99 —1024 ee ; t 
60,7105 | Direct United States Cable 20 B а, 44% 154— 16 164— 16 15H; 153 
65,500 ireot W. India Cable, dx 1 Reg. Deb., 1 to 1,900, R. 100 44% 44% —102 1004 —1024 к А sf 
4,000,000 | Eastern 3 Ота. Pre took ae xe Vx UE i ha A 4 % 1995 BE 15 100 d n 900 = } 
2,000,000 0. doo ee ee Te %— 5 
1,848,772 Do. 4 95 Mort. Deb. Stock Red. Stock | 4 4% 4 4 107 —109 107 —109 107 
800, Extension, Australasia, and Ohina Tele. 10 1 7% 1 1 134— 14 134 — 14 14 13} 88 
352,400 4 96 Deb. Btock | 4 4% 4 4 1054—1074 1064 —1073 be 
800,000 Easté& 8. Afric. ге Mt. Db. 1 to 8,000, red. 1909 | 100 4 4% 4 4 69 —101 99 —101 é. 
300,0003 | Do. 4% Reg. M. Debs. (Mauritius Въ.) 1 во 8,000 25 | 4 4% 1 4 101 —103 9) —100 xà a 7и 
180,887 | Globe Telegraph and Trust ... | 20 |48 54% 53 54% 103— 11 xd | 1011— 101d 1034 | 10: + 
180,887 Do. do. 6 % Pref. sw wel. 10 6 6% | 6 6 96 144— {ха | Myy— l4{}xd Hi 144 o 
150,000 C jot og org s 10 124 15% 24 949 85 — 37 Рб — 88 р ө +1 
87,900 дин с аде Саа; tA м. Red.] | 100 | a% | 4% | 44% | 44% | 1005-102) 1004 —1023 " “i 
17,000 ean Te ph ee ee ео ee 95 10 96 10 96 18 96 18 y 4 84 — xd 6x4 — xd 59 x) 
961,127 Marconi's Wireless elegraph .. oe - 1 Nil Nil Nil Nil I — 1— 1 vx T 
72,080 Monte Video Telephone Co. Ltd. Ord. ee ee 1 8 96 B 96 4 5 Es 1,5— 177 xd li 1үһха ee 
86,492 Do. do. M 5 % Pret. ss 1 5% 5 5 59 3— 1 ха xd gi ys oe 
National Telephone, Pret. Вос .» eo ee | 100 6 6 6 6 1054—1104 108 —110 1094 1084 — 3 
Do. Def. dock "s e. | 100 44 5 5 6 108 —110 105 —110 125 108 jd 
15,000 А 6 Cum. lst Pref. 10 6 6 6 6 11 — 18 11 — 13 12 114 Va 
15,000 10 8 6 8 8 104— 12} 103 -— 124 oe е . ee 
958,000 b b 5 5 5 58 — 6x 54 — bg 512 54 es 
1,000,000 Stock | 84 8 84 34 98 —100 98 —100 re " 80 
1,689,508 do. 4 100 | 4 4% | 4 4% | 101 —103 101 —103 1014 | 101} i 
179,818 Oriental Telep. and Elec. 1 to 171,604 tany paid 1 6 6045 64 7396 11—12 xd 11 — 1 xd RA > са 
50,000 ро. до. do. 69% Cum. 1 6 6 6 6% Li 115 11u— 18, n i » 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 к . SE Bri — 99 91 — 99 ч 
100,000 Pacific & European Tel., 4 % Guar. Debs., 1 to 1,000 | 100 4 4 4 4% 99 —102 99 —102 “з T vs 
00,500 терер а Со. c t Egypt, "às Deb Rl... 100 : i 4305 101 104" 101 104 x тз ү 
ephone Со. о Я ‘ee eg s 2. ME 7 — —104 oe РА ae 
8,201 Submarine Cables Tru ee” cub вы .. | Cert. 6 6 6 6 % 127 —180 127 —180 1294 1274 oh 
70,000 | United River Plate ele hone d s 6 7 8 8 8 95 7— 1 17— 7 7 7 ae 
40,000 Do. ‚ Pref., Nos. 1 1 to 40,000 6 5 6 b b 51— 54— ee e oe 
119,941 Do. do. б Debs ..  .. s. Stock | б 5 5 5 109 —112 110 —113 d os +1 
- 16,6008 ан African Tel ph, Shares x 10 3 4 4 97 — 10 10 — 104 10 - — i 
80,008 | W. Coast of America, 1 to 80, 80,000 & 58,001 to 9% Nil 1 — 8— 3 15/- ae i 
150000 | Do. 4% Deba., 1 101,500 guar. by Bras. Bub. Ar 100 | 4 ‘3 | 1 4 1004 —1 1008 — 1034 » г. s 
901,980 | Western b, 140 Nos. 1 to 307,990 10 7 7 7 7 133— 14 145 — 145 MT. 132 +a 
75,000 Do. 0 9 md series, 1906 100 b 6 5 5 . - ee oo аә 0 oe oe ee í 
88,821 West India and pota alters ee ee 10 ee 1— ==> oe ee ee 
84,568 Do, do. 6% Cum. lst 1 Rr m ee 10 WS WS 6700 5 9 74— 8 71— 8 Th "m РА 
4,669 Do. do. 6 Cum. 2nd Pref. * ee 10 Nil 4 — 5$ 44— 53 5i 5 ee 
60,0003 Do. do. 6 Debs., Nos. 1 to 1, 800 » | 100 5% 6% | 5% 5% 99 —102 99 —102 i P os 
Including arrears. . 
WLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 
! Angic-Argentine Trams, Nos. 260,008 510, \ | 
Ча же { end 500006 to 580,007 -. Е : | es ee | 8 96 8 96 | 7— "i 7— k: Th | id ee 
ry um. 8 ? ee 6 6 бр h 6 4— ! b x 50:1 i ee 
966,000 ermanent, 6 96 Deb. Stock, 1888 | 100 T 6 f | 6 f 85 180 —142 d | has" : | ix h^ e 
286,100 Auckland E. Trams. „5 % 1st Mort. Deb. Btock .. | 109 oe 5 5% 5 103 —105 108 —105 105 1043 .. 
800,000 | Baboock & Wilcox, { to 580,000 s I j æ |11 20 20 % 32— 4 | W— 4 77,6 Vs . 
100,000 Do. 0. 6 Cum. Pref., 1 to 100,000 0 0 1 e. 6 6 6 96 ) — 155 | 1тл— 1 Н | eec ? 
88,000 | British Aluminium, Ord., 2,001 to 40,000 T .. 5 | Д а 7 7 % бра 5 | 5y4— DOR оса Р. аа 
40,000 Do. do. 1 Cum. са ee -" 5 | Nil Nil 1% 7 96 6 63 xd | — €i xd 613 - - 
90,000 Do. do, were з, Pref. s Nil Nil | 6% 6 — 6} | 6 — 63 к i 
ANON Do. do. TA | 6 eo ee 4 % | 4 а 4 = 44 | 4 — 43 | a | * ' ee 
258,000 m do, 5 & Int Mon. Bob. Stock Red, | Stock | 6% | 56% | Б % | 696 | 102 —100 xd | 102 —106 3a 102) 222 
800,000 do. › Loch Leven Debs. T 100 805 oe ee x 100 —103 | 100 —103 102 100 | owe 
120,000 ваа Columbia E. ш! Def. Ord. Stock oe | ев 100 ee 6 % 6 6 % 195 —130 i 125 —190 oe ee | ee 
800,000 ро. 4 reais e Btock T ee ee | 100 wa 6 5 5 96 110 —115 110 —115 $u^ epe ke ee 
115,000 no erp. Pref. Stock ee eo 100 m 6 6 6 108 —111 108 —111 pen wee О “ж 
240,400 qim 1st 110 80 Debs., 1 to 6,250 ee 40 _ өө 4 102 —105 102 —105 | 1024 i ee oe 
290, Vancouver Power Debs., 1 to 9,900 100 oe | 449 % 108 —106 103 —106 An a 
1 Britiah Electric Traction „ 0 8 6 6 8 % 33— 4 Bh—- 4 | Ti | 663 ! — 
161,481 Do. 0 6 Cum, Pref. ee e. 10 6 6 6 6 § 7 * | 7 ^ 8 1% Trh | "zd 
1,416,499]! | Do. do. 6 €, Perp. Deb, Stock .. | Btock | б 6 Б 5 108 —110 105 —109 xd | 108 1051 —1 
410,78 | Do do. and Deb. Stock Red. | 100 А a 44 44 — 95 87 — 90 ха | нт Rs | 
100,000 | Britiah Insulated and Hels y Cables yas Lus 6° |10 8% 8 8 — 6 81 — К, | ; 4 з i 
100,000 ° do. 6 % 0 Pref. ee e 6 6 6 8 6 ög — | — ) oe e. ee | 
600,000 Do. do, 4$ 96 lst Mort. Deb. Red. 100 4 109 —105 102 —105 ee ee ыы | 
219,000 ne MEMO Ноо % р Mort. Debs. 3 100 RA | 94 — 98 91 — 98 „ |! T | 
60,009 (РЬ Westinghouse * Ere КОШОК % 6 % | нї | .. ң- 12 1— ц „ 
1,015,968 Do. do. 4% Mort. Deb. Stock .. | 100 vs 4 4 | 4% 77 — 80 15 — "9 15 eS 1 —H : 
66,000 ag iden Lindley & Oo., Ord. ee ee 41 Nil Ni Nil ee hn s m + ee ee ee 
60,000 Do. . 6% Cam. Pref... £1 Nil Nil Nil 6% 14/6 tol 14/6 to 1 » a ee 
106,781 "Brun Electrical Engineering, Ord., 1 to 106,781 .. 2 Nil Nil Nil | 9496 2— 1 2— 1 : | : 
150,000 Non-cum. 6 % Pref... 9 8 6 6 6 là— 18 l- 11 Ў za 
126,000 Do. Ҷ 7 Бер b. Stock | Btock 43 4 96 — 98 96 — 9A te 
195,000 Do. 4$ % Perp. $nd Deb. Stock | Stock 45 44% | 82 — 64 83 Юю 1 © | +4 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 6 M 8 4 8 % 8 — 9) 8 — 3 61/3 | à as 
40,000 Do. N "696 Cam. Pref., 1 to 40,000 b ee 6 6 6 % Tag 5 — b ee ee ee 
N, 500 Do "B do. 1 to 27,500 oe ee b ee 6 6 % 6 % 44 — 58 4 — 51 | 9776 | ee ee 
817,700 Do. E% Deb, Stock ..  .. .. | 100 : b b b 105 —107 : | 105 07 1030 
190,000 2nd Deb. Stock e =e | 100 "a 5% | Б 5 102 —105 102 —105 EM ae 
195,000 байаны ЦЕЙ 3 1^ 10:000 ae ee ee ee 5 va 6% 8 8 8 — | 8 — ee à ee 
82,610 Do. io 001 to 187,610 oe 6 ee ee ee 8 % "ü— 75 — R ae | ° oe 
99,880 |- Do. 5 % Cum. Pref., Nos. 1 to 29,390 | .. As су ЕЕ 8: 51— 53 | &— 5 чоо. j 
860,000 Do. % 1st Deb. Stock — .. . 100 4% | 108—106 — | 105 —106 6 | ; | a 
86,000 | Callender’s Cable struction shares 6 T b 15 12 1 10 — 11 xd 10 — 11 xd 102 | ; ee 
40,000 Do. do, 696 Cum. Pref. b 5 5 5 6 V | o= 53 у 2» 
800,000 Do. do. 44% lst Mort. Deb. Btock Red. Stock 43 "m 44% 4% | 108 —110 108 —110 | 109 ae й 
491,299 | Саре Е. Trams., 1 to 491,222 РИ Vs 1 is 15 10 6 à— — 7 12 6 6 is 
450,000 Casiner Kellner п аша. 1 to 450, 000 ° | ‘an ee 4 96 4 96 6 % 121— 1 | 1 — 1% 2/9 oe oe 
590,911 44 % | 1st Mort, Deb. Stock e 1 443 43 44€ | 971—103. 97 —102 » js 
1,989,608 Centzal ‘London Railway, Ord Stock co * stock 4 4 4 4 83 — B5 | B3 — 85 841 83] bs 
Do. do. 4% Pret. Book e. Stock 4 | 4 E" 4 97 — 99 97 — 99 RE UE 
„ |ou ad Bou ondoa аа SS Bo AS % | пси | RIE | ы | Ht 
' а Wa, ee ee ee: e 42 — — 43 4 ^ — 
85,000 aaa oa 0 Мор. 14080, he S 8 b i | 3 | 24% là— 12 i 14— 1 | a ок Ide .. 
Mort, Debs. | | 
100,000; { 900 of 4100, AU Pra || ee | 5 96 | 5 % | 5 96 | 6% | 95 — 98 96 — 98 | "XML 
* A period of of nine months. + Quotations on Liverpool Stock Exchange. t Unless otherwise stated all snares are .ully paid. $ Interim dividends. 
| And bonus of 10s. 4 From Mancbester Share List. 
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THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES.—(Continud) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.—/ continued). 


МАМЕ, 
Dick, Kerr & Со., 1 to 260,000 ee ee 
Do. do, 6 % Cum. Pret., 1 to 805,000 ee 
Do. do, 44 % Deb. Stock .. ee T 


Dublin United ттш . Preh. 1 to 60,000 . 
Do. between 1 and 60, 000 
Edison & Swan via, ** A“ shrs., £8 på., 1 to 99,961 
Do. a A" shares, 01 17,189 $2 
Do. 4% Deb. Stock Red. 
Do. 5 96 2nd Deb. Stock Prov. Certs. all pd. 
Electric Construction 1 to 119,100 . 
Do. ^e E Cum. Pref., 1 to 81, 890 
Do. do. гир, 1st Mort. Deb. Bk. 
General Electrio Co. d ) 5 са. Ртеї, 
Do, do. 4 rt. Deb. 
Gt. N. & City Rail Pref. Ord. ert 1 to 78,000 
Greenwood & Batley 7 % Cum, Pref. 


Do. do. 6% Mort. Debs. oe es 
Henley's (W. T.), Telegraph Works, Ord, .. - 
Do. do, Ф Pref. T 
Do. do. 44 Mort, Deb. Stock 
India-Rubber, Gutta-Percha & Telegraph Works.. 
Liverpool Overhead Railway, Ord. ee 
t Do. do. Pref. £10 paid - 
London United Trams (1901), 1 to 50,007 .. i» 
Do. do. 60,008 to 100,000 (£6 paid) às 


Do. do, 17 Cum. Pref., 1 to 125,000 .. 
Do, do. lst Mort. Deb. Stock - 
Metropolitan ee Trams, Defd. .. 
А 5 % Cum. Pref. А 
Do. 44 % Deb. Stock Red. 
Peebles (B.) & Co. 6 95 Cum. Pref., 20,001 
Potteries E. Tro., 20,001 to 40,000 & 50,001 
Do. 596 Cum. Pret., 1 to 20,000 & 40,00 
Do. 44% Deb. Btock .. 
mA "one uon and Maintenance ' 
4 95 Deb. Вав., 1 to 1,500 Red. 1909 
Undergd. E. R., Lon., 5% Profit Shar. 8. Nts. 
Waterloo & City Railway, Ord. Stock 
Willans & Robinson, 1 to 80,000 & 80,001 to 116, 666 
Do. 696, C. P., 80,001 to 80,000 & 195,001 to 141, ins 
Do. 4% lst Mort. Deb. Stock M ee 


Dividends for the 
last four years. 
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аа: een E. L. & P., 1 to 14,000 T ee 

do. 44 96 Ist. deb. stock .. 

Brompton & Kens, Elec. Lt, Sup., Ord., 1 to 20,000 
Do. Б 7 X 


Cum. Pret. 
Central Electric 8 Guar. Deb. Btock  .. 
Charing Cross 10? А) ectricity n- pr 
А do. do. 


. ^Pre * 
Do. 90 * Undertaking 44 % Cum. Prti. | 
0, 


Do, 4% Deb. B Red. ee 
Chelsea Electricity Supply, Ord. 5 oe 
% Deb. Stock Red. di 

City of London Elec. Lighting, Ord, 40,001 —110, 695 

Do. 69% Cum. Рте! 1 to 40,000 .. 

D» 5% Db. Stk. « Berip. (iss. at 115) all pd. 
44 % 2nd Db. 8 tk., Prov. Orts., all pd. 
County of Durham Blectrical | Power, "eut ee 


do. 
== London Electric Hier 9 0 . 1—40,000 


40. rn 
. 0. 
Do. do. Bed "Deb. Bock ee 
Edmundson's Electric Corporation, Ord. Bhares .. 
Do. do. 6 95 Cum. Pref... m 
Do. do. 44 % 1st Mort Deb, Stk 


Folkestone, 1 to 10,000 ae - 

Do. 5 95 Cum. Pref., 1 to 10,000 $5 T 

Do. 96 18t. Deb. Stock 99 80 - 

| "Hove, 14048 "CULTE „» 

Do. New (£6 108. paid) ee T 

Do. 4% Deb. Бос 4% = T 

Do. 43 95 Deb. Stock . T 
Kensington and Knightsbridge Electric Ord. . 
Do. do. do. 4% Deben. Btk. 
London Electric Bupply Corporation, Limited, Ord. 

0. do. do. 6% Pret.. 
Do. do. 4 96 1st Mort. Deb. Stk. Red. 
Metropolitan Electric Supply 1 to 100,000 . 

4 um, Pref. 1—T1,106, £8 pd. 

es 4 in t Mort. Deben. Stock  .. 


96 Mort. Deben. Stock Redem. | 


Midland Electric Corporation, 44 96 1st N Deb. 
Newcastle-on-Tyne, 1 to 75,000 os 
Do. 5 % Pref., 1 to 15,000 . LE .. 
Notting Hill Electric Ligh 
Do. do. 4% 18% Mort.Deb... . $e 
EN Черо ии. ee se to 
% Deb. Stock es 
Bt. Da ames’ and Pall Mall Electric Light, Ord. .. 
Do. 2 796 Deb. Blook 20,081 to 40,080 


Do. Bà 95 De 
Bmithfleld Markets Electric ly, on 

Do. do, do. 4% Deb. Stock 
South London Electricity Supply, Ord. 
South Met. Elec, Lt, & Power, 92 


ig Do. 1% Pref s.. 
Do. 43 96 1st n b. Stk. 
Urban Biectrio Д as z oe 
Do, "Cum. Pref. 
Do, do. ү Ist сафа Db, Stk. Red 
Westminster Electric Supply, за T - 
Do do, Pret, 25 


1 
(Originally 5% — Red. to 43 % from 81st Dec., 1905. 


+ Unless otherwise stated all shares are f 
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Quotations 
Oct. 30th. 


[Vol. 59. No. 1,511, М№оувмвив 9, 1906. 


Closing 
Nov. 6th. 


Mi in xd ү ж 


4j— 5 
6— 71 
71— 
101 —104 
894— B44 
100 —102 
90 — 92 
99 —102 


5 — bà 
99 zd 
Bi— 8 
7 M 
к 
9 — 43 
44— 5 
Kv Ж 
101 —104 
5 — 
106 —109 
93 — 103 
11 — 12 
123 —126 j 
100 —103 
Q13— 
E 
ni— 11 
107 —110 
100 "a xd 
43— 64xd 
100 —103 
54— 
и d 
99 —102 
8 — 83 
7 — "à 
99 —101 
m 
99 —102 
12— 
4 5 
— 99 
T)— ВА 
2. — 64 
109 —118 
95 — 97 
98 —101 
2— е 
181— 144 
96 — 98 
6 — 64 
98 —100 
91— 10i 
7 — 8 
95 — 97 
1 — 2 
79 — 77 
1 d 
per 
4 
of —109 
9 — 10 
54— 5 


Shares not officially quoted : Persson d Companies, ord., 74—710. Pref. 72—74, 


S 
11 


103 —106 103 —106 
1 14 — 15 
14 — 15 M КА 15 

«bs 
2 — 21 gi— 2 
86 — 88 Е6 — 88 
90 — 85 90 — e 
а= Та | NK 
11— 21 1— 9 
B3 — 86 83 — 86 
y— 9— 94 
91 — 94 91 — 94 
Bi— 3j 8)1— 34 
101— 103 101— 103 

101 —102 102 —103 

12 — 18 12 — 18 
b 

1071—109 108 —110 
AME 
1 "n RS 

| ite 
CEE 
8— 4 Bh— 44 
ae Bs B 
90 — 95 90 — 95 
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8 Bm 
PPT Lit Li 
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SUE 
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§ Interim dividends. 


(Bank rate of discount 6 per cent. October 19th, 1906. 
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METAL MARKET. 


Fluctuations in October. 


. 
t 


... SPELTER (G6.0.B's) .... 
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THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to F. C. G.“) 


By IBID. 


XI.—AvERNUS. 


MvcH it is to be deplored that in these days the people 
hide themselves in holes, caves and dennes of the earth, 


called basements, and even deeper; во that while the stretes 


and ways that enjoy the moonshine and presence of the un- 
clouded sky be all full of wains and monstrous loads of 
merchandise, the middlemen and narrow majorities of the 


race must travel as best they may in sorry conduits. More- 


over, only of these later times doth any regard this sub- 
terraneous world, to free it from the vile vapors and 
sulphurous steams that filled it before; so by good favour 
of the Electricks, and high-tension magick, is it contrived 
that the inner circle may travel thereon without that they 
emerge to the upper world black in the face, and with in- 
wards furred like a tinker's kettle. These things have I 
not of my own knowledge, but from a writing describing the 
dangers and delights of a journey in those same regions, by 
the hardy Ulysses, an explorer of no mean attainments. 

The cause of his journey was this: having appointed to 
mect Eurydice, the wife of his bosom, on his return from 
the labours of the day at the issue or relief-hole of Nutting 
Hill Gate, he was suddenly seized with a qualm or. 
premonition that she, being unused to that dismal underway, 
might by the janitors be supposed to ask rather for an 
infernal than a vernal destination ; to wit, for the gate of 
some place which is all down hill. And in this fuss and 
pother (wherein I think he was hardly justified), he was 
recklessly to Cerberus and demands permission to explore 
fully those regions. From whom he meets with a courteous 
reception and full leave ; howbeit, a guerdon of 1°5 groats ; 
whereat Ulysses, well assured he had seen granted the same 
privilege (facilis descensus) for one groat, was for waxing 
wroth, and to inform the Times of this infraction of liberty, 


‘but that the time lacked him to do it; moreover, as Time 


seems to grow leas and less daily, none now accord the 
name the ‘respect and terror of former years; saying “1 
have no time,” or to “do time,” surely a disrespectful act. 
So was Ulysses fain to give the poor dog his bonus and 
begone. This larger sop to Cerberus is, by some, held to be 
from the coming of the Electricks into those regions ; yet it 
is said that, had they not so done, the place had of a surety 
been closed, to the great lament of all Christendom. How- 
beit, if the extra denier is to the Electriks they do well 
therein ; for any that giveth his labour is the more hated, 
sith they say, he hath sinister motive; but he that is fully 
paid therefor is well respected ; and he that hath large 
reward for doing nothing is universally admired and beloved. 
Now Ulysses was entered into the mighty caverns and 
resounding depths of that under-world ; and, waiting there 
a space, perceives issue from untold blackness a catafalque 
or covered vessel riding upon fire of considerable resistance. 
Thence issuing Charon, with horrid clangour and continuous 
shouting of * Passe Devant," are thrust aboard the waiting 
shades, sorted according to their iniquity into divers stages, 
as “ thirds ” and “ smoking.“ For the “ firsts (or they 
that arrive first) have a whole space to themselves, but the 
rest only a third, or less portion. As for those that are 
smoking none put them out. Now this system of sorting is 


well liked of the Englysshe, and is their law, namely: when 


any “ train ” stayeth at a stage, the guardians thereof shall 
blow violently of their whistles, in sign of departure; so 
that all who are on the stage rush violently up and down, 
over-turning each other, in search of a seat in their own 
class or caste; they that have none are the losers in the 
game. And when all are settled, come the guardians to 
enforce fine ‘and amerce on those that chose wrongly ; 
howbeit, if any be exceeding besmirched, over-drunk and 
noisy, he may ride where he listeth. This is their rule 
aboveground, but below have they little time for such 
jestes. 

So clinging from the masts and cordage (as I Suppose) &ad 
sore amazed at the furious ocking of that boat begins the 
amazing journey. Nor is visible any steersman or driver, 
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but forward can be seen the advancing burrow and winding 
ways of the place; doubtless is this the Passe de Devant ” 
aforesaid. , 

When questioned as to the likeness of the styx, Ulysses 
saith that it doth not always; but that the system is fall of 
Yerkes. For suddenly, by fierce magick, the vessel ceaseth 
in its tracks, and thereby are sundry voyagers, flying forward, 
discharged on the staging hard by ; but the places are filled 
by another flock rushing in, doubtless for that hall is too 
hot for their good comfort. And Ulysses saith, in sooth ye 


shall see at one hall lawyers descend ; at another merchants ; ` 


yet again soldiers; in a fourth, scholars; in a fifth 
artisans; so that it seems that few indeed escape. So I 
asked him if he had been even to the seventh, or deepest of 
those divisions, and he, looking at me shrewdly, saith, 
beyond that, even to Parson’s Green. But he assureth 
me that all is now changed and clean,so that ye may go 
there without danger, and return when you will; and all 
that is evil is that it is very full. 
Now this I can well believe. 


COMPETITION, 
By E. E. HOADLEY, M.LE.E. 


THE present article owes its inception to the remarks made 
by the various speakers on the papers read by Mr. Fedden 
and Mr. Collings Bishop at the last M.E.A. Convention. 
From what was said by several borough electrical engineers, 
chiefly but not solely those having charge of undertakings in 
towns varying from thirty to seventy thousand inhabitants, it 
was patent that competition, along certain lines and in certain 
places, with the local gas companies was becoming severe, 
and that if this competition was to be met successfully, 
energetic measures would have to be taken. 

There is not the slightest cause for alarm: the situation 
only requires careful analysis, when in the generality of cases 
the best remedies, often governed by local conditions, will be 
found. It is true that in many cases, particularly where the 
electric light undertaking is in the hands of the municipality, 
and the gas undertaking in the hands of a local company, 
the former is very much handicapped in several ways. 
First, there is generally a strong local influence in favour of 
the gas company, some of the leading business men of the 
town being on the directorate, and many others, holding 
shares therein, taking the erroneous view that any support 
they may give to the electrical undertaking will be at the 
expense of the gas company, and incidentally of their 
own pockets; next, and usually of greater importance, 
particularly where the gas company is of an enterprising 
nature, is the fact, that under the, in many cases, unfair 
restrictions applying to a local authority the engineer has to 
sit still and see business scooped from under his nose simply 
because the gas company can under their Act or Order offer 
greater advantages. 

The time has now arrived when it behoves all those 
interested in the supply of electricity, and the development 
of municipal electrical undertakings, to find out exactly where 
the difference between the regulations under which a company 
supplying gas works, and those under which a municipality 
runs an electricity supply business, is to the disadvantage of 
the latter, and by every means in their power to get them 
altered until both work under the same regulations. Then, 
and only then, will the competition be fair. 

It is a long-exploded fallacy that engineers in charge of 
supply undertakings are a superior race of beings, and that 
electric light is such a wonderful novelty that the engineer 
has only to sit in his office and business will come in as fast 
us or faster than he is able to deal with it. There has been 
far too much of this in the past, but nowadays an engineer 
who has the success of his undertaking at heart must recog- 
nise the fact that he has something to sell just the same as 
in any other business, and must by means of constant 
advertisement, canvassing and every other means in his 
power go to his prospective consumers, and induce them to 
cross the rubicon.” | 


It is not enough to “sell electricity,“ and to declare that 
the responsibility of the undertakers ceases аё the consumer’s 
terminals. It must be remembered that while the under- 
takers sell electrical energy, the consumers buy light, heat 
or power as the case may be, and it surely is the duty of the 
supply authority to see that the consumer gets the most 
light, heat or power for the least amount of energy, or, in 
other words, for the least cost. Unless this is done, it may 
be taken for granted in a great many towns that even after 
the consumer has been obtained he will not be a permanent 
one, but after two or three years he will say that electric 
light is twice as dear and not so good as gas, and will go 
back to the latter. | 

In the town in which the author has been in charge of 
the electricity supply business for the last five years, the 
afore-mentioned disadvantages have been very keenly felt. 

There is a flourishing and enterprising gas company 
having large local influence, and a company which recog- 
nises that in order to keep old consumers and get new ones 
the way must be made as smooth and easy as possible. 
Before the advent of electricity the gas company did 
practically as they pleased, and beyond supplying the con- 
sumer with gas did very little else; after electricity supply 
was established this was all altered, and strong competition 
was at once the order of the day. Gas stoves for heating as 
well as for cooking purposes were fixed free and let out on 
hire at extremely low rates. Gas engines were sold on the 
instalment plan and fixed free. Houses and business pre- 
mises were piped absolutely free of charge either to the land- 
lord or the tenant, and in cases where speculative builders 
were putting up rows of smaller houses, these were all 
included, and piped free as they were built; the fittings for 
these premises were either hired at very low rates, or sold 
either for net cost or less. Special lamps were designed for 
lighting the outside of shops; these were fixed free, and let 
out on hire for ridiculous quarterly renta, the renta including 
all new mantles, and the cleaning and up-keep of the lamps. 

On the top of all this, gas was supplied at the very low 
rate of 28. 4d. per thousand. for lighting, and 2s. 2d. per 
thousand for power purposes. The Gas Co. also took on 
a staff of men who called at every consumer's house or shop 
to ask if there are any complaints, and who for a small 
quarterly charge undertook the renewal and upkeep of all 
incandescent gas mantles. 2 

The effect of all this оп the electricity supply business was 
felt as soon as the novelty of the newly introduced electricity 
had worn off. Several of the consumers of the latter who had 
been extremely extravagant in the use of their light, and 
were frightened by their first two or three bills, immediately 
went back to gas without giving the supply authority a 
chance of showing them how to have the convenience of 
electric light at very little above the cost of gas; people 
building new houses would not go to the expense of wiring 
them when they could get them piped for nothing ; the 
speculative builders to whom every pound on a house meant 
something, and who before this had wired their honses as an 
inducement to their sale, would not now face the outlay for 
wiring, but contented: themselves by letting the gas company 
put the pipes in for nothing, and if prospective buyers asked for 
the house to be wired, informed them that electric light was 
very much more expensive than gas, and this was the sole 
reason that the house had not been wired ; users of power 
would not face the outlay for a motor when they could get 
а gas engine by means of 12 or 20 quarterly payments ; 
many of our consumers told us that they would have to con- 
sider very seriously the question of going back to gas as, the 
gas company now looked after them so much better than the 
electricity supply authorities, and that when anything went 
wrong with their gas fittings or any alteration had to be 
made, they had only to send to the gas company, whereas 
with electricity if they sent to the supply station they were 
referred to a wiring contractor. 

In the face of all this, something had to be done,and done 
quickly. The first thing was to get the prices of electrical 
energy reduced to a figure that would compete favourably 
with the cost of gas; thanks to an enterprising committee 
this was done. Then arrangements had to be made to do 
practically all that was being done by the gas company. 
This embraced :— . ; 

1.- À:so-called free-wiring scheme. 
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2. The supply of motors, either on hire or hire- purchase. 

3. The wiring of small houses absolutely free of charge to 
either landlord or tenant. 

4. The hiring- out of arc lamps. 

5. The inspection of lamps, &c., on consumers’ premises 
at regular intervals. 

The details of these arrangements, which have generally 
been found to work exceedingly well in practice, are as 
follows :— 

Free Wiring.—A scheme was got out by means of which 
any ratepayer could have his premises wired at the expense 
of the Corporation, and he could hire the installation, 
the charge per annum being fixed at 1s. 6d. per lamp, 
and where two or more lamps were on one point, all lamps 


beyond the first were charged at 6d. per lamp per annum 


instead of 18. 6d. Only plain fittings according to a schedule 
were allowed, 10 per cent. per annum on the list prices being 
charged as a rent on all higher price fittings. Alternatively, 
the consumer could buy the installation by quarterly instal- 
ments spead over three, five or seven years, interest calculated 
at 5 per cent. per annum on the balance outstanding being 
added, and the agreement between the consumer and the Cor- 
poration being entered into in each case with the landlord 
signing as a consenting party. The wiring in all cases was 
done by contractors. 

This scheme has worked well in practice, and although 
the profit on the wiring scheme is small, yet it has been the 
means of inducing many people to become consumers who 
otherwise would not. 

Motor Hiring.—The town in question offered, to the 


author's mind, a fruitful field for the supply of energy for 


power purposes, there being a number of small manufacturers 
and others using power; a scheme was therefore prepared by 
means of which motors could be obtained by any consumer 
on simple hire, or could be purchased by quarterly instalments 
Spread over three, five or seven years. In each case, however, 
something had to be done to convince the intending con- 
sumer that an electrical motor was a desirable thing to have, 
and this was effected by allowing anyone to have a motor 
delivered to his premises, but fixed and wired at his own 
expense, and if at the end of three months he for any reason 
whatever was not satisfied, the supply authority would take 
it back, and he would simply pay one quarter's hire, and the 
transaction was at an end. Attheend of the three months, 
however, to retain the motor, he had either to sign an agree- 
ment for ita hire-purchase, or to hire it for five years certain. 
It is interesting to note that out of the several hundred 
horse-power of motors let on hire, not one motor was ever 
returned at the end of three months, and the supply authority 
now boasts of some 800 H.P. connected to ita mains, and 
this in a town of only 35,000 people. 

Wiring of Small Houses.—This, although a very desirable 
business to obtain, presented the greatest difficulties; at 
length, after considering the matter from all points, it was 
decided that the best way was to wire any small house 
Menem віх or seven-roomed) absolutely free of charge on 
the receipt of a signed application either from the builder 
or the tenant. At first nine lights were put in, viz., a 
three-light fitting in the front sitting room with two wall 
switches; a single rise and fall pendant in the back sitting 
room with a wall switch ; in the kitchen, hall and three bed- 
rooms, a single light pendant with a key socket holder. The 
lights were all run on oue circuit, and on a contract of 50 
houses, the price paid was £3 10s. per house. Payment for 
the installation was made by charging an extra halfpenny a 
unit for the energy supplied through a slot meter, or 
through an ordinary meter, and the amounts were collected 
monthly. "This scheme did not prove as satisfactory as was 
hoped, and for the following reasons :— 

1. The amount expended on wiring bedrooms was 
practically lost money, as the units used in these did not pay 
anything likea fair rate of interest on the capital expended. 

2. Owing to the false economy practised by the house- 
holders with regard to lamps, the light obtained from an old 
16-C.P. was not good enough, and could not compete with a 
new gas mantle, and for this reason the consumers in some 
of the houses used incandescent gas in the room that was 
used for the longest number of hours in a day—the very 
plàce in which we wanted them to use electric light. 

Hiring-out of Arc Lamps. — In the early days of the 


undertaking in Maidstone, a large number of tradesmen 
lighted the outside of their shop windows by means of 
clusters of three 16-c.P. lamps under an enamelled iron ог 


opal shade, set at such an angle that the light was reflected 


on to the goods in the window. 

When new the effect was not bad, but as the reflectors 
got old and dirty, and the lamps were allowed to become 
long past useful work, the effect was anything but a 
testimonial to outside electric lighting, and the expense of 
keeping the three 16-C. P. lamps going at 5d. per unit was 
out of proportion to the effect obtained. At this period 
the gas company came along with an outside lamp recently 
designed and called the “ Maidstone lamp." This con- 
sisted of two 4-ft. burners set side by side and surrounded 
by a large well glass, sand blasted cver half its circum- 
ference, and clear glass over the window half of the circum- 
ference. These fittings the gas company would erect outside 
any tradesman's premises free of charge, paint the tradesman’s 
names on the frosted half, supply all new mantles that were 
required, and examine them once each fortnight for an inclusive 
annual charge of 10s. per lamp, the consumer paying for the 
gas used. The effect on the electricity undertaking was that 
before many months had elapsed many corsumers had given 
up outside lighting. It was in vain that the author pointed 
out to the tradesmen that it was only by using arc lamps or 
Nernst lamps for outside lighting that a better effect was 
to be obtained ; their reply was always to the same effect, 
namely, arc lamps were much too costly, both in capital 
outlay and up-keep, and too much trouble, and Nernst lamps 
were far too unreliable. Just when things looked worst 
salvation appeared in the shape of the numerous miniature arc 
lamps, mostly of Continental origin, with which the market 
was flooded. "The author obtained samples of nearly every 
miniature arc lamp made, and submitted them to lengthened 
tests under ordinary working conditions, and it was with,the 
greatest regret that he had to come to the conclusion that 
there was no arc lamp sufficiently reliable, and sufficiently 
simple in manufacture so that it could be repaired by the 
ordinary staff of a central station then to be had. In 
November, 1904, an English-made miniature lamp was gent 
to the author for trial purposes, and this proved so satis- 
factory, and was of such good manufacture, that the only 
wearing parts of the lamp could be replaced at quite a 
nominal figure, and that, after careful tests, the author was 
able to get out a scheme to enable the supply authority 
successfully to combat the gas company in the field of outside 
lighting. In the scheme that was got out, the following 
points were kept prominently in view :— 

1. The arc lamp must be fairly small in dimensions and 
light in weight; the energy consumption must be such that 
a lamp could be kept alight for somewhere about 1d. an 
hour. 

2. The hours of burning of the lamp must be reasonably 
long. 

3. To secure efficiency, single enclosure was best. 

Lastly, and most important of all, the consumer must be 
relieved of all the worry attendant on the use of arc 
lamps, and must be quite convinced that, should he make 
use of the lamps, they would not be liable to fail in the 
middle of a busy Saturday night, and refuse to light again. 

"Such lamps, costing somewhere in the neighbourhood 
of £2 each, and burning two in series across 230 volts 
with a current consumption of 2:2 amperes, were let out 
on hire at & charge of 68. per annum, including the cost 
of carbons and trimming. So successful has this scheme 
been, that there are now 170 of these lamps in use in the. 
town, and the users have nothing but praise for them, as 
regards both the light given and the cost of using them. 

These miniature lamps are just what was required, 
for an ordinary provincial town has very few sbopa 
that will go to the expense of ordinary 500-watt arc lamps 
when very efficient gas lamps can be obtained for a 
fraction of the cost. But what the author considers of 
greatest importance i8 that the trimming and upkeep of 
the lamps should be undertaken by the supply authority. 

The Inspection of Lamps, d&c., on Consumers’ Premises 
at Regular Intervals.—After the novelty had worn off elec- 
tric light, and the more regularly used lamps on consumers’ 
premises had become practically useless, owing to the 
blackening of the lamps, many complaints were received at 
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the station that the electric light was not nearly so good as 


it used to be, or that the pressure at certain places was much 


too low. On investigating these complaints, in nearly every 


case it was found that the lamps complained of were prac- ` 


tically * niggers.” When this was pointed out to the 
consumers, we were nearly always met with the reply that, 
beyond supplying people with electricity, we did not seem 
to care much what they did with it, whereas the gas 
company were always sending a man round to see that the 
gas consumers got the best value for their money. To over- 
come this objection, the Corporation took on a man who 
should visit each consumer at least once in every month to 
hear any complaints he had to make, to look over his 
installation and satisfy himself that it was alright, and to 
give any advice that he might require. 

They also put into operation a- system of lamp exchange, 
by means of which consumers of the Corporation were sup- 
plied with new lamps of the best manufacture in exchange 
for the same number of partly burnt out ones, at a reasonable 
cost. This scheme gave much satisfaction to the con- 
sumers, and was the means of many of them extending their 
installations, and of getting back several who had given up 
electricity and gone back to gas. 

By the help of these inducements to use and to keep using 
electricity for lighting and power purposes, the undertaking 
made great headway, and the supply given gave general 
satisfaction to the consumers ; in fact, so much satisfaction was 
given apparently that the Corporation was threatened with an 
action by the gas company and others, to the effect that unless 
they immediately stopped all trading, and confined themselves 
solely to the supply of energy and not doing anything 
beyond the consumers' terminals, an injunctien would be 
applied for in the High Courts, as the Corporation were 
acting ultra wires of their provisional order. Мо one was 
more aware of this than the author, and it is on this point 
that в very large controversy is opened. On the one hand 
are the opponents of municipal trading composed to some 
extent of people having financial or other interesta in rival 
concerns ; and on the other hand, those members and officials 
of.the Corporation, and large numbers of the general public, 
who hold that it is no use embarking in the supply of elec- 
tricity for lighting and power purposes, unless they are 
allowed to use all those aids and inducements which nowadays 
are practically necessary if electricity is to hold its own, 


especially in a town where the gas interest has full powers to 


do practically as it likes. 
The stock argument is that a municipality has no right to 


risk the money raised by rates or money raised by loan on. 


the security of the rates, on such a flimsy security as motors, 
arc lamps and installations might afford. There is again a 
clause in most provisional orders stating exactly what shall 
be done with the profits derived from an electricity under- 
taking, but to set against all this is the fact that an elec- 
tricity undertaking is much more likely to be a financial 
success, and by a financial success the author means a success 
when judged by sound business standards, than it is ever 
likely to be if its hands are to be tied, and its operations 
limited strictly to the supply of energy. 

There is a large field for useful discussion opened up 
here,-and the author sincerely hopes that the time is not far 
distant when the provincial boroughs may have the same 
powers for wiring and other work as are now possessed by the 
Me boroughs, and he is certain from his own experi- 
ence that when these- powers are obtained, a time of much 
greater prosperity will set in, not only for the supply 
authorities, but for the wiring contractors and the manu- 
facturers of electrical apparatus, as he has in mind schemes 
by which all three may benefit equally. 

Most of the opposition offered to all these schemes by the 
Electrical Contractors’ Association and others is, to his mind, 
misplaced ; all should remember the proverb of a house 
divided against itself, and when we are in this condition 
there is no gainsaying the fact that we are playing directly 
into the hands of the gas companies. 


—nñ ½t 


Electrical Production of Steel. —At a meeting of the 
German Iron and Steel Institute, which is to be held in Dusseldorf 
on December 9th, a paper on Progress in the Electrical Produc- 
tion of Steel" is to be read by Profs. Hichoff and Rochling. 


ELECTRICITY SUPPLY IN BIRMINGHAM: 
THE NEW SUMMER LANE STATION. 


(Concluded from page 715.) 


THE transformers in the sub-station are arranged in groups 
of three single-phase transformers, each group being sufficient 
to supply energy to one of the rotary converters ; the trans- 
formers are air-cooled, the air blast being supplied by motor- 
driven fans, arranged in duplicate. 

The rotary converters are each of 800 Kw. capacity ; two 
of these are urranged for giving a direct current tramway 
traction supply, at a pressure of 550 volts, the fields being 
compound wound for this purpose. 

Oil-cooled inductances are coupled to these machines. 

One rotary converter is arranged for giving a supply for 
lighting and private power purposes at a pressure of 440 
volts direct current ; a potential regulator, controlled by a 
small electric motor, being coupled to this machine, for the 
purpose of regulating the pressure of supply as required. 
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SHOWING SUB-STATION ABRANGEMENT. 
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One rotary converter is arranged to act as a spare to either 
class of supply. i 

The extra high tension switchgear is constructed with the 
operating panels in front and cubicles at the back for accom- 
modating the bus-bars and the oil-break and isolating 
switches. | 

The low tension switchboard is arranged in three sections, 
the first to accommodate the rotary converter panels; the 
gecond to accommodate the tramway vraction feeder panels ; 
and the third to accommodate the lighting and private power 
feeder panels. | A OE AED 
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The balancer, booster and battery panelsiare also arranged 
as required for each class of supply. 

Direct-current boosters, driven by alternating-current 
motors, are provided for increasing the pressure of those 
lighting feeders that require it, at times of heavy load. 

Direct current balancers of 50-Kw. capacity, fitted with 
boosters at each end, have been supplied by the Pheonix 
Dynamo Manufacturing Co., Ltd. ; the boosters are used for 
charging the storage battery, which has been supplied by 
the Electrical Power Storage Co., Ltd., the battery con- 

: sisting of 256 cells, arranged across each side of the three- 
wire cable network, and 19 cells at the end of each battery 
being used for regulating purposes. 

The capacities of the above sub-stations are as follows :— 


{ Sub-station. Initial capacity. Ultimate capacity. 

Parker Street ay .. 600 Kw. 1,500 kw. 

: Camden Street ... Ж ... 1,200 ,, 3,700 ,, 

+ Court Road baie т .. 900 „ 2,100 ,, 
Upper Trinity Street ... . . 1,200 „ 3,700 „ 
Scholefield Street us .. 900 „ 2,100 „ 


It only remains to refer to the cable work, which has been 
of a very extensive character, and has been carried out by 
Messrs. Callender's Cable and Construction Co., Ltd. 

Inside the Summer Lane station, special arrangements 
have been made to facilitate the running of cable connections 
and their subsequent repair. The central portion of the 

basement under the engine room, from the switch galleries 

to the other end of the building, has been divided into three 

| subways, provided with a series of stone shelves built one 
above another into the side walls. | 

Four shelves are provided for each generator to accommo- 
date the positive, negative, equaliser and shunt-winding cables 

| respectively. : 

The direct-current cables are insulated with vulcanised 
rubber, and fireproofed with asbestos braid ; the alternating- 
current cables are of the three-core paper-insulated, lead- 


~ 


Fra. 20. —CABLE LAYING, ON THE SOLID SYSTEM. 


covered and armoured type, and have a subway to them- 
selves. 

Under the switch galleries the cables pass up from the 
various shelves to the switchgear above. 

The outgoing feeders pass through the Summer Lane end 


ug 


of the building into a subway under the pavement, which 
enables any cable to be run direct from its panel into the 
street; in fact, the cable work at this station is a model of 
orderliness. 

The distributing network is divided into districts corres- 
ponding to the various generating and sub-stations ; each 
section is fed by three-wire feeder cables, protected by fuses 


Ета. 21.—Sprcian Рост WORK NECESSITATED BY OBSTRUCTIOÑS. 


in the station and coupled solid to the network in under- 
ground boxes or feeder switch pillars. Adjoining networks 


are joined at certain points by fuses in the outers. 


The positive traction feeders follow the normal practice ; 
the negative feeders, however, are triple-concentric, this type 
having been used in order that adjustments may be made 
in the resistance of each cable and the potential drop ad- 
justed to suit the traffic. 

Pilot and telephone cables, the latter giving communication 
between the power station and feeder switch pillars, are 
included in the equipment. 

The whole of the cable work is laid on the solid system ; 
the L. T. cables are of the paper-insulated, vulcanised bitumen 
type supported on pot bridges in earthenware troughing, 
and run solid with bitumen ; 2-in. brick tile covers are 
provided on the troughing as a mechanical protection. 

The k. H. r. cables are similar to those used in the station; 
their armouring, consisting of galvanised steel wires laid 
over the lead, is earthed every 100 yds. to a cast-iron pipe 
fixed vertically into the ground beneath the cable and packed 
round with loose coke. 

In conclusion, it may be mentioned that the energy sold 
during the year ending 1906, amounted to 5,883,904 units ; 
the equivalent 8-c.P. lamp connections were 320,250, and 
the motor connections 3,279 H.P., figures, however, which 
will obviously be much increased by the acquieition of the 
traction . load — estimated at 10-12,000,000 units per 
annum—in the near future, and the certain expansion in 
motive power supply to the outlying districts under the new 
arrangement and with reduced changes. It will be gathered 
that the scheme is a most comprehensive one, for which 
all credit is due to Mr. R. A. Chattock, the chief engineer 
and manager, who has been responsible not only for its 
inception, but for the carrying out of the work in its 
entirety. To him we are indebted for facilities extended to 
us in preparing this description. 
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PROCEEDINGS OF INSTITUTIONS. 


High-Speed Electric Machinery: With Special Referenc 
to Steam Turbine Machines. 


By Prof. SVANUS P. THompson, D. Sc., F. R. S. 


Abstract of Howard Lectures delivered before the SOCIETY OF ARTS, 
January 18th and 25th, and February 1st, 1906, and published 
in the Journal of the Society.) 


(Continued from page 699.) 


Ir the resistance for 1 sq. in. be multiplied by the amperes per 
square inch, one obtains the s А required to drive the current 
through the film, in other words, the contact-voltage. As the two 
factors vary approximately in inverse proportion to one another, 
the product is approximately constant, and is of the order of 1 volt 
for hard carbons. Fig. 6 shows the values for the hard carbon and 
the soft carbon of Siemens. With soft carbons the value is about 
0:5 volt, or under. The values for copper brushes are much lower; 
but there is & curious discrepancy between the results found by 
different observers. Dettmar finds the value of 0'1 volt, increasing 
regularly with the current density, and attaining 0:25 volt when the 
density is raised to 124 amperes per sq. in. Arnold, on the other 
hand, finds a value of 0'01 to 0:02 volt. Pressure and surface speed 
make comparatively little difference to the contact resistance of 
copper brushes. There appears to be a maximum value at some- 
where about 800 ft. per minute. 


The lowness of the contact resistance of copper brushes prevents 


them from assisting commutation in-the way that carbon brushes 
do. On the other hand, the contact-voltage of carbon brushes 
being about 1 volt, that is, 2 volts in total at the positive and 
negative brushes of the machine, they are not suited for machines 
of very low voltage such as those used for electroplating, since such 
a voltage-drop is too serious a fraction of the whole electromotive 
force of the machine. 

Fie. 7 gives three sets of curves relating to the pressure. For 
the hard carbon of Lessing, the curves given show how, at a given 
density of current and speed of surface, the contact resistance is 
diminished by increasing the pressure. With ordinary dynamos 
and the usual carbons, the pressure found best in practice is from 
12 to 2 lb. per sq. in. If a lighter pressure is used the resistance is 
too high; and if the machine is not in perfect balance, or the 
commutator not perfectly true in outline, the brushes are apt to 
chatter. On the other hand, if the pressure is too great, the com- 
mutator is apt to be scored and cut by the carbons, if they are 
hard; or, if they are soft, the commutator surface becomes smeared, 
tending to provoke flash-over of the sparks. Friction at the com- 
mutator is, indeed, a not unimportant question. In the lower part 
of fig. 7 are given graphs of the frictfon losses in watts per sq. in. 
at three different speeds. Taking, for example, a pressure of 2 lb. 
per sq. in. and a surface speed of 2,000 ft. per minute, it appears 
that the friction losses amount to about 19 watts per sq. in. of brush 
contact. If we calculate out the watt losses (per sq. in.) due to the 

resistance and to friction, we obtain the total commutator losses per 
Bq.in. As the resistance losses go down, and the friction losses go 
up, with increase of pressure, there will be for each kind of carbon 
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Fic. 6.—RELATION BETWEEN CURRENT-DENSITY AND CONTACT- 
VOLTAGE. ` 


and each assigned speed one particular value of pressure which 
makes the total commutator losses a minimum, as may be seen from 
the upper curves of fig. 7. In designing ordinary generators it is 
tafe to admit a loss of 60 watts per sq. in. of brush-contact. 

Taking commutators as they are in ordinary dynamos, with 
carbon brushes, and assuming surface speeds not exceeding 3,000 ft. 
per minute, and pressures not exceeding 2 Ib. per sq. in., we may 
then assume that they present, at the contact-film under the brushes, 
a transition voltage of from 0'8 to 1 volt. Careful observation 
shows that the value at the negative brush (where current flows 
from carbon to copper on re-entering the armature) is slightly 


higher than that at the positive. Ав а result the heating is slightly 
greater. From the energy point of view the presence of this con- 
fact resistance is a loss of economy and undesirable. But its 
presence is the whole secret of success in natural commutation. 
The price paid for the sparkless working of the machine is the 
voltage drop of 1:6 to 2 volts. 

The theory of natural commutation by means of the contact 
resistances is very simple, and for Ње consideration of the ideal 
case needs no mathematical formule. If the other resistances that 
lie between the segments through the risers and the windings are 
relatively small, the distribution of the current will be governed 
by these resistances at the surface, or rather would be so governed 
if the change of current strength were not retarded by self-induc- 
tion. Assuming that the self-induction is negligibly small, it is 
obvious that the flow of current will be regularly sbifted, and 


Fic. 7.— RELATION BETWEEN PRESSURE AND CONTACT- 
RESISTANCE. 


unless there i8 any retardation of the changes, when the last stage 
is reached, the process of commutation of the current will be com- 
plete. But some resistance and some reactance are always present, 
and their effects must be taken into account. Resistance by itself 
has no effect on the whole operation; it assists the process of com- 
mutation during the first half of the period, and causes the current 
to die down at first more rapidly; but it hinders the process of 
commutation during the second half period, causing the reversed 
current in the element to grow less rapidly than it otherwise would 
do. There is, in fact, no justification for the custom adopted by 
some designers of using risers made of German silver or of rheostene 
or other alloy of high resistance in the hope of improving commu- 
tation. | 

On the other hand, the reactance of the element of winding has 
a dominant effect on the process of commutation. It causes the 
current in the element of winding to die down more slowly during 
the first part of the process, and also causes the reversed current to 
grow more slowly during the second half, with the result that, at 
the moment when commutation ought to be completed, the current 
has not yet attained its full value. 


FORCED COMMUTATION, 


Down to this point I have been dealing with the natural commu- 
tation brought about by the contact resistance of the brushes. But 
the older method, which was introduced when metal brushes were 
in vogue, is the method of forced commutation in which the reversal 
of the current in the element of winding ів aided by the introduc- 
tion, during the allotted period, of an induced electromotive force. 
There are two plans for the production of this reversing electro- 
motive force: (1) To give a lead to the brushes; (2) to provide a 
special reversing magnetic field by the aid of an auxiliary pole. 

The problem of securing a sparkless commutation at all loads, and 
with an invariable position of the brushes, was practically solved 
for ordinary slow-speed generators by the introduction of the carbon 
brush, and the design of the machine with saturated armature teeth 
and a stable magnetic field; but it has cropped up afresh in the 
particular case of turbo-dynamos. 


CRITERIA OF COMMUTATION. 


Many different criteria have been proposed to determine before- 
hand whether the commutation of a machine of given design will 
be satisfactory or not. For while the normal output of a generator 
may be temporarily exceeded by overloads of 25 to 50 per cent. 
without damage from overhesting, or mechanical injury to the 
machine, if severe sparking is set up, even for a few minutes, the 
commutator will be damaged. It is, then, the sparking question 
which limits the normal rating of the'machine. The following is 
a compendium of the chief rules :— 


1. Value of Commutating Field.— 
Be = By (A Тәу — A Tz) + A Tog, 
where A тє, stands for the ampere-turns needed to drive the flux 
across the two gaps in a magnetic circuit, and A T, is the cross- 
magnetising ampere-turns per pole. In this rule it is assumed tbat 
the reduction of the flux under the pole-corner, in the neighbour- 


hood of which commutation is to take place, is proportional to the 
reduction of the ampere-turns by reason of the cross-magnetising 


А - T > 


Vol. 59. No. 1,511, Моувивив 9. 1906] THE ELECTRICAL REVIEW. 


771 


E к а= 
Such а formula is clearly only applicable to cases in which, 
by giving a lead to the brushes, a forced commutation is sought. If 
the value of this commutating field в, falls below about 40 times q, 
or say, about 25,000 lines per sq. in., there will be trouble with the 
sparking. 

2. Stiffness Ratio.— 

By + q = from 80 to 100. 

If B, is too low or д too high, so that this ratio falls below 80, 

trouble may be expected, because a high value of q implies a 


great distorting tendency, which must be fought by providing a 
dense field in the gap. 


3. Commutation Rat io.— 


By f from 27 to 33 in 100-volt machines. 
q хе ^ | from 12 to 16 in 500-volt machines. 


Here е, signifies the average voltage per segment of the commu- 4, 


tion. 
4. General Electric Co.’s Rule.— 
AT AT 
TES = from 1'3 to 1'5 at least. 


Here b x 4 is the number of ampere conductors at any moment 
under one pole, tending to distort ; and the rule says that the number 
of ampere-turns of excitation spent on sending the useful flux across 
two gaps and along two tceth in the magnetiocircuit must be from 1:3 
to 1'5 times as great. Like Rule 2, this rule is an attempt to state a 
working proportion between the causes which respectively resist and 
produce distortion. 

5. Ausiliary Pole Rulc.—The preceding rules are for the case of 
ordinary dynamos ; but where auxiliary poles are used the following 
rule is a useful guide :— | 


Baur 


J X HN X 2 


Here Buz is the value of the field beneath the auxiliary pole /;, the 
net length of iron in the armature coil parallel to the shaft, and х the 
ratio of the number of conductors in the armature to the number of 
segments in the commutator. 

6. S. P. Thompsows Figure of Merit.—I have found a useful 
criterion to be afforded by the following empirical formula, in 
which I place in the denominator those quantities the increase 
of which is kaown to be bad as to their effect on commutation, 
and so obtain a figure of merit, j, which varies in different 
machines from 1:25 to 6, but which should never fall below 1. 
The bigger it is, the greater is the factor of safety of the machine. 


| 105 
= I. X J X VN N 2 


= at least 3. 


= from 1:25 to 6, or more. 


Here v, is the surface speed of the commutator in feet per minute. 
All the quantities concerned are armature quantities. The formula 
says nothing about either the qualities of the brushes, or the dis- 
position of the magnetic field or its fringes. It may be regarded, 
therefore, as a means of comparison between different armatures 
as to their probable performance in similar field and brush 
conditions. 

7. Hobart’s Rule.—Hobart has given the rule that the ratio of the 
reactance voltage (calculated in his particular way under the 
assumption that the current during the commutation-period varies 
‘as a cosine curve and not as a straight line), to the average voltage 
per segment should be less than unity ; or— 

Er 

ёк 
For my own part I have never been able to sec what the average 
voltage per segment has to do with the question, and more recently 
Mr. Hobart has stated that he no longer attaches any particular 
importance to this ratio; so that reactance voltage becomes a mere 
number, useful for comparing the probable reaction of one armature 
with that of another. If this is admitted, then it can be calculated 
much more simply by the formula: 

= 25 {v m? K Ci (10 J. + la)] Н 

where u signifies the revolutions per minute, т the number of turns 
per armature coil, к the number of commutator segments, c; the 
current in one conductor, I. the net iron length of the armature, and 
la the length of coil free in air at the end-bend of the winding at 
one end of the coil. 

8. Arnold's Criterion.—Prof. Arnold has given a formula in which 
he attempts to take into account not only the reactions of self and 
mutual induction, but also the specific properties of the carbon 
brush, in building up a formula for the value of the jinal potential 
difference which appears between the toe of the brush and the 
retreating edge of the commutator segment. Ina machine that is 
not to spark its value must lie under 4 volts, and preferably should 
not exceed 2, volts. The calculations are complicated, but if we 
assume as the mean position of the brushes, that corresponding to 
satisfactory performance at half-load, the formula becomes 


« 1. 


e e 
рт = A + fe 
1 064 
Pw 


where P, is the final potential difference; е“ the voltage induced 
in a coil by the commutation of the current; e, the voltage 
induced in a coil by the change of flux-density in the commutati n 
zone by reason of cross magnetisation ; e, the effective voltage of 
the apparent self-induction of the short-circuited coil; and P a 
voltage dependent ор the material of the brushes, having values 
lying for ordinary sorte of carbon between 0'6 and 1 volt. 


9. Arnold's Sccond Criterion.—Arnold further says that 2: 
| 8 
should not be less than, but preferably greater than unity. This 
implies that the carbon voltage Pw should be as high as possible, or 
that to keep e, low the mutual induction of the simultaneously 
short-circuited coils should be great compared with the self- 
induction of one coil; or, in other words, that the breadth of brush 
should be sufficiently great to cover two or three segments at least. 
10. Kapp’s Criteria.—Prof. Kapp has given two criteria, as 
follows :— 


21 = MEX, 
q 

K X 6 

Y. — 

уа 


where a: stands for the number of segments covered by the breadth 
of the brush; 5 the width of the air-gap; d the diameter of the 
armature. Then, he says, a machine will not be satisfactory as to 
commutation unless ү; is at least as great ав 38; nor unless also v. 
is not less than 0:6 for carbon brushes, nor less than 1°2 for copper 
brushes. 

I have tested the various criteria on a large number of standard 
machines, and have found none of them to give a truer indication 
than No. 6, though they are all useful in their several ways. 


COMPENSATING WINDINGS AND AUXILIARY POLES. 


Ever since the time when the existence was recognised of the 
magnetic distortion produced by the armature currents, in conse- 
quence of their cross-magnetising action, proposals have been made 
for neutralising their effect by means of compensating windings. It 
is self-evident that the compensating coil ought to be a thick wire 
coil inserted in series with the armature. 

Various modes of arrangement were proposed, but were scarcely 
used because at about the time when they were proposed, the 
carbon brush was just coming into use. With the development, 
however, of machines employing pcripheral speeds so high that 
ordinary carbon brushes cannot be used, it bas been necessary to 
revert to metal brushes, and consequently to forced commutation, 
and to devices for compensating the distortion in order to maintain 
a fixed lead. In this revival of compensating windings Déri has 
led the way with a distributive coil closely akin to that of Ryan. 
Parsons has adopted a distributive compensating winding without a 
special commutating tooth. Brown has adopted Déri’s plan with 
certain modifications. The Oerlikon Co. bas used a distributive 
winding, but in its latest machines employs auxiliary poles as 
described below. 

Windings for the purpose of annulling the cross-magnetising (or 
distorting) effect have sometimes been spoken of as cross- 
compounding windings. They are compound windings, more or 
less distributed, but arranged around axes that lic midway between 
the ordinary poles, and incidentally they may be arranged to 
magnetise a special commutating pole. 

(To be continued.) 


m 


Birmingham Association of Mechanical Engineers. 


On Saturday last Mr. W. H. Booth and Mr. H. Cruse read a paper 
on Superheaters aud Some Accessories.” After discussing the 
properties of superheated steam, and its value in prcventing initial 
condensation in the cylinder, the authors discuss the present 
practice of superheating, and describe the construction and 
operation of a superheater controlled by the flow of water through 
internal tubes, this water being used for feeding the boiler. The 
temperature of the flue gases in a separately fired superheater is 
reduced to 1,300° or 1,500° F. before they reach the superheater 
tubes, by the interposition of a water-tube boiler, without admitting 
an excess of air, ae is often the case. Superheating is regarded by 
the authors as the most important step in modern steam engineering. 
Mild steel pipes and valve bodies are recommended, with junction 
pieces of the same material. 


Society of Engineers. 


On Monday evening a paper was read on “ Recent Storage Battery 
Improvements,” by Mr. Sherard Cowper-Coles. The author first 
referred to the comparatively small advance that has been made 
with the lead accumulator of recent years, although the industry is 
of considerable importance, the annual monetary output for storage 
batteries in England and Germany being estimated at nearly 
£1,000,000. = 

The important bearing thermo-electricity has on accumulators or 
secondary batteries was discussed, and ignition cells for firing 
petrol engines were considered ; efficiency being of minor import- 
ance, it was maintained that primary batteries with reversible 
electrodes would be cheaper than storage batteries for this purposc. 
It was pointed out that there was no standard method of deter- 
mining the cut-off point, and it was argued that if some basis of 
discharge were used by all makers, it would be easy to compare the 
output of different batteries. 

The defects of the negative pasted plate were then considered, 
and the author stated that, in his opinion, the deterioration in the 
negative active matter was due to the fact that sulphate of lead is 
soluble in strong sulphuric acid. 

The author then gave an historical sketch of the accumulator as 
far as relates to cells of a compact nature, and concluded that 
immediate future developments would be in the direction of 
electrodes which contain the electrolyte within themselves. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this Journal by W. P. Тномрвох & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


23,880. “ Improvements in and relating to variable candle-power electric in- 


candescent lamps." T. №. Аткіхѕох and Н. E. CHURch MAN. October 22nd. 
(Complete.) 

28,385. ‘Improvements in telegraphy." I. Kirskr. October 22nd. 
(Complete.) . 


23,889. "Improvements in electric switch operating apparatus.“ I. L. VAN 


BusHiREK. October 22nd. (Complete.) 


28,413. Active materials for electric accumulators.” 
ber d. 


28,415. "Improvements in electrical rial apparatus for the conveyance of 
passengers, goods and the like." Ј. 5. CHENHALL. October 22nd. 


23,422. “Improvements in regulation devices for electric currents.” 
E. CABALLERO. October 22nd. 


23,427. "Improvements in and connected with electric lighting devices for 
theatres and the like." W. P. Tuompson. (The firm of Schwabe & Co., Ger- 
many.) October 22nd. 


23,444. “Improvements in and relating to brushes for dynamo-electric 


machines." THE British Тпомком-Носвтом Co., Lro. (The General Electric 
Co., United States.) October 22nd. 

23,446. '‘ Improvements in and relating to dynamo-clectric machines." Tur. 
British THoMsoN-HousroN Co., LTD. (The General Electric Co., United 
States.) October 22nd. 


23,458. “Improved trolley bead for electric trams, trains and the like." 
J. H. GREEN. October 28rd. 

28,456. “ Electrical and mechanical bolt for railway carriage doors and other 
doors and windows." W. Unxswortu, A. Gisson and Н. A. LEGGATT.” 
October 28rd. (Complete.) 


28,467. ‘Improvements in electrical and clockwork advertising novelties.” 
Н. Рук. October 23rd. 


28, 469. Combination electric alarm and pressure gauge for forced lubrica- 
tion.“ H. E.SHaRrIN. October 23rd. 


23,474. ‘Improvements in brackets and arms used as conduits for electric 
wires." H. GARN ER. October 28rd. 


23,519. “ Improvements relating to “telephone circuits.” 
October 28rd. 

23,548. Improvements in means for neutralising static electricity in yarn, 
paper and other materials." W. Н. CHAPMAN. October 23га. (Complete.) 

28,550. Improvements in clectric атс lamps." W. J. Davy. October 


Н. Leitner. Octo- 


C. M. JACOBS. 


28,568. ‘Improvements in and relating to dynamo-electric machines.” THE 
British THomson-Houston Co., LTD. (The General Electric Co., United 
States.) October 23rd. 


23,564. © Improvements in and relating to brush-holders for dynamo-electric 
machines." THE BRITISH THomson-Houston Co., тр. (The General Electric 
Co., United States.) October 23rd. 


23.569. Improved electric pedal for railways.“ Е. J ANSREN. October 28rd. 
(Complete.) 


93,584. *' Improvements in brush-holders and carriers for electric generators 
and motors." А. E. WoopHovsE. October 24th. 


283, 602. Improvements in electricity meters." G. HookHAM. October 
Mth. 
23,620. “Improvements in electric switches." Е. Е. Mov, P. Н. ВАКТЕ 


and E. F. Moy, LTD. October 24th. (Complete.) 


28,633. “ Electric or other flash light combined with watches, clocks, cyclo- 
meters, compasses and the like." M. MrLLEy. October 24th. 


23,642. ''Recording apparatus for telephones and like apparatus." A. Н. 
Passmore. October 24th. 


, 720. Electricians’ combination tool knife." J. DEAKIN. October 25th. 


23,742. “Improvements in electrical time-switches." R. Е. VENNER and 
R. C. PRIEsBACH. October 25th. 


23,755. “Improvements in and relating to railway train electric lighting 
apparatus.“ А. С. MARTIN and R. Н. Martin. October th. 


23,781. ''Improved electrical resistance thermometer.“ 
(The firm of W. C. Heraeus, Germany.) October 25th. 


23,800. Improved means of automatically electrically connecting and 
mechanically suspending an arc lamp or the like and releasing same for 
lowering." J. STEVENSON aud О. R. WirLiAMS. October 26th. 


23,810. '' Improvements if pr relating to electric ignition devices for internal 
combustion engines and the like." R. Ayton. October 26th. 


23,828. Improved process for the manufacture of metallic filaments for 
incandescent electric lamps." C. A. LEE. October 26th. 


28,841. “Improvements. in or relating to dynamo-electric machines.“ 
cud Bnos.' DyNAMO Works, Lro., апа F. LvpaALL. October 26th. (Com- 
plete.) 


28,851. “Improvements relating to electric are lamps with convergent 
carbons.“ F. Ruzicka. October 26th. (Complete.) 


28,854. Universal fnstrument for measuring and gauging arc lamp 
carbons.” C. RICHTER and Н. Нлвев. October 26th. 


29,859. ''Improvements ip magneto ignition apparatus for internal com- 
bustion engines." Т. M. Foster. October 26th. 


28,889. ‘Improved mefns for the regulation of the speed and power of 
electric vehicles." H. Leirner. October 26th. 


29,894. “Improvements in and relating to electric motor control systems and 
apparatus." THE Вкітіѕн THomMson-Housron Co., Lrp. (The General Electric 
Co., United States.) October 26th. 


28,895. ‘Improvements in and relating to electric controllers." Tur 
British THomMson-Hovston Co., LTD. (The General Electric Co., United 
States.) October 26th. 


23,896. ‘‘ Improvements in and relating to electric motor control systems.“ 
Tur British Tuoxsos.HovsroN Co., тр. (The General Electric Co., 
United States.) October 26th. 


28,898, “Improvements in electrical ignition devices for explosion engines.” 
H. C. Brasier. (Date applied for under Patents Act, 1901, October 98th, 1905, 
being date of application in France.) October 26th. (Complete.) 


29,944. Improvements in electrical conduit fittings." H. Н1нвт and С. E. 
GUNNER. October 27th. 


23,951. ‘Improvements in dynamo-electric machines." Н. G. REIST. 
(Date applied for under Patents Act, 1901, October 27th, 1905, being édate of 
application in United States.) October 27th. (Complete.) 

23,058. *' ao ne in electrical measuring instruments of the moving- 
coil type.“ J. W. Recorp and Н. Bevis. October 27th. (Coinplete.) 


23.960. Improvements in and relating to continuous current transformers." 
A. GAL. October 27th. 


23,982. ‘* Improvements relating to the regulation of the period of inductance 
t high frequency circuits," G. FERRIE. October 27th. 


G. W. JOHNSON. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these cifications may be obtained of Mesers. W. -P. 


THompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 
1905. 
Di-ELECTRIC SEPARATORS. A. J. Boult. (Sutton, Steele and Bteele.) 17,653. 


August 8156. 
ELECTRIC BATTERIES. G. Scbauli. 19,616, September 28th. 
ALTERNATING CURRENT ELEkcTRIC Motors. R. Lundell. 19,899. October 2nd. 


ELECTRIC ALTERNATING CURRENT SwitcHes. C. W. B. Crawley. 20,099. 
October 4th. 


SYSTEMS OF ELECTRICAL DISTRIBUTION. R. Braun. 20,169. October 5th. 


Cars AND Contacts or ELECTRIC INCANDESCENT Lamps. M. Favero. 20,512. 
October 10th. 


ELECTRIC CONTROLLERS FOR AUTOMOBILES AND THE LIKE. A. Dinin and M. 
Espagnent. 24.747. November 20th. (Date applied for under International 
Convention, December 9th, 1904.) 


ELECTROSTATIC WATT AND WArr-HouR Meters. E. Wilson and W. H. Wilson. 
26,512. December 19th. 


ELECTRIC TRACTION Systems. British Thomson-Houston Co. and Е. W. Carter. 
27,197. December 30th. 


PROTECTED ок ARMOUR-CLAD CoMBINED ELECTRIC SwircH Fuse PLuos. Н.Н. 
Berry. 27,241. December 30th. 


Егкствіс Motors ESPECIALLY INTENDED FOR HOISTING AND BIMILAR PURPOSES, 
AND SYSTEMS OF CONTROL THEREFOR, British Thomson-Houston Co. 
(General Electric Co.) 17,848. September 4th. 


SINGLE-PHASE CoMMUTATOR Мотовв. V. A. Fynn. 20,368. October 9th. 
ELECTRIC Motors. A. Е. Pieper. 20,899. October 9th. 


ELECTRIC ILLUMINATING APPARATUS FOR ADVERTISING AND THE LIKE PURPOSES. 
H. H. Lake. (H. H. Sylvester and P. E. Collins.) 20,478. October 10th. 


ELECTRIC Анс Lamps or THE (INCLINED Carson Түрк. F. M. Lewis. 20,609. 
October llth. 


APPARATUS FOR CONTROLLING ELECTRICALLY PROPELLED Trains. Siemens Bros. 
and Co. and F. Lydall. 21,068. October 17th. 


APPARATUS FOR MovinG ELECTRICALLY THE Points oN ELECTRIC TRAMWAYS AND 
RaiLways. J.P. Tierney and J. Malone. 2, 768. November 7th. : 


ELECTRIC SwircHEs. British Thomson-Houston Co. and J. M. Wallace. 23,804. 
November 20th. 


CASES FOR ELECTRICAL MEASURING INSTRUMENTS. 
Edgcumbe. 25,224. December 5th. 


RADIATORS FOR USE WITH ELrcTRICITY, Оп, OR OTHER HEATING AGEKT. L. Betts 
and Improved Electric Bupplies, Ltd. 25,855, December 12th. 


Coin FREED ELECTRICITY METERS. J. M. Tourtel. 26,066. December 14th. 


ыш кин ROMS; R. Haddan. (E. H. Richardson.) 27,098. Decem- 
r 28th. 


E. L. Everett and K. 


1908. 


SAFETY APPARATUS FOR PREVENTING EXCESSIVE VoLTAGES IN ELECTRIC CIRCUITS. 
Siemens Bros. & Co. (Siemens Schuckertwerke-Ges.) 11,969. May 22nd. 


CoNTROL or ELECTnI Motors. A. Holmes, J. H. Holmes, L. W. Holmes, E. 
Holmes, G. J. Ralph and G. Page. 12,292. May 26th. 


DETECTORS oF ELECTRIC OscILLATIONS. E. von Lepel. 18,693. August 215%. 

ARRANGEMENTS FOR TELEPHONE ВЕВҮІСК SYSTEMS AND METHODS OF OPERATING 
THE ЗАМЕ. W. Ohnesorge. 1,934. January 25th. 

PHASE REGULATION OF SiNGLE-PHASE COMMUTATOR ELECTRIC MOTORS OPERATED 
FROM PoLvPHasE Circuits. B. G. Lamme. 2,605. February 2nd. (Date 
applied for under International Convention, February 6th, 1905.) 

MEANS FOR OPERATING CONVERSATION COUNTERS IN TELEPHONE INSTALLATIONS. 
Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 7,876. March 27th. 

TELEPHONE ArPARATUS. R. Bines. 8,175. April 4th. 

Vacvum Tube ELECTRIC APPARATUS. W. L. Wise. (The Moore Electrical Со.) 
9,916. April 27th. { 


PRocEsS OF MANUFACTURING CoILS FOR ELECTRIC РоыРОЗЕВ, R. J. Hopfelt. 
10,457. May 4th. 


HoisTING GEAR, ESPECIALLY APPLICABLE FOR RAISING AND LOWERING ARC LAMPS. 
Veritys, Ltd., and F. S. Worsley. 13,085. June 6th. | 

ELECTRIC TRACTICN SYSTEMS. Allgemeine Elektricitüts-Ges. 18,697. June 14th. 
(Date applied for under International Convention, June 14th, 1906.) 

Авс Lamp. L. Ocenasek. 13,896. June 16th. 

PARKING PLUGS FOR INTERNAL COMBUSTION ENGINES. Electric Ignition Co. and 
F. Н. Hall. 735. January llth. 

ALTERNATING CURRENT ELECTRIC Motors. W. M. Bradshaw. 1, 481. 
(Date applied for under International Convention, February 18+, 1905.) 

CIRCUIT CLOSING ABRANGEMENTS FOR ELECTRICALLY-DRIVEN SUSPENDED RAILWAY 


Cans WITH Hoisting Gran, F. E. B. Acland and B. Greiff. 2, 785. 
February 6th. 


DyNAMO-ELECTRIC МАСНІМЕЕ. B. G. Lamme. 8,657. February l4th. (Date 
applied for under International Convention, February 21st, 1905.) 

INCANDESCENT ELECTRIC Lamps. М. Schade. 3,988. February 17th, 

ELECTRICITY Meters. O. F. Blathy. 5,013. March 1st. 

Process OF MANUFACTURING LIGHT EMITTING Ворікв FoR ELkgOTRIC GLow LAMPS 
AND OF CONNECTING THEM WITH THE SUPPLY Conpucrors, Н. Kuzel. 5,129. 
March 2nd. 

ELECTRICITY METERS. Siemens Bros. & Co. (Siemens Schuckertwerke Ges.) 
302. January 4th. 

DvNAMxo-ELECTiic МАСШХЕЗ. Е. Н. Loring. 605. January Vth. 

ELECTRICAL WELDING OF CHAINS. O. Kuppers. 1,989. January 17th. 

CLOCKS FOR CONNECTION WITH ELECTRIC CALL ALARMS OR BELLS. A. W. Н. 
Rothwell. 3,250. February 10th. E 

Suips' TELEGRAPHB. J. Wilkinson and J. D. Lynch. 6,698. March 9th. 

WIRELESS TELEPHONE SYSTEMS AND APPARATUS TurnEkFoR. F. J. McCarty. 
8,324. April 6th. 

APPARATUS RELATING TO THE RAISING AND LOWERING or ELECTRIC ARC LAMPS. 
J. Brockie, 8,144. April 4th. | 

ELEcTRO-PLATING APPARATUS. А. W. L'Hommedieu. 9,398. Aprilglst. (Date 
applied for under International Convention, April 22nd, 1905.) 

Rotors ғов DyNAMo8 AND ELECTROMOTORS. Bergmann Elektricitáts-werke 
Akt.-Ges. 11,301. May lith. (Date applied for under International 
Convention, May 20th, 1905 ) 

THiRD Клин. W. J. Wilgus and F. J. Sprague. 12,844. May 26th. * (Date 
applied for under International Convention, May 27th, 1905.) 

METHOD оғ Proptcine METALLIC ELECTRICAL INCANDESCENCE BopiEs. Deutsche 
Gasgluhlicht Akt.-Ges. (Auerges.) 14,901. June 30th. (Date applied for 
under International Convention, October 28th, 1905.) 

ELECTRIC SwitcHeEs. L. Auerbach. 17,930. August 9th. 
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to persuade Englishmen to change their habits of thought or 
practice, but when it is done the effect is likely to be far- 
reaching and effective. The commercial development of 
Germany and the United States, and in a lesser, though 
still striking, degree of Switzerland and Italy, as well as the 
growth of Canada promising to surpass anything we have 
seen of the kind, have convinced business concerns of this 
country that it is worth their while to study business methods 
other than those which have made them wealthy in the past. 
We may have played a little, and taken things a little easy, 
but there is no doubt that our manufacturers have adapted 
themselves to the new conditions, and the present is certainly 
a time of exceptional activity. 

Dr. Glazebrook's address to the Institution of Electrical 
Engineers was an informal report of progress of a great piece 
of work in the general direction of engineering advance. 
The engineering profession is to be congratulated on its 
good fortune in that a director was found for the 
National Physical Laboratory who, after long service in 
the severest philosophic school in the world—the Cam- 
bridge school of mathematical physics — retains keen 
sympathy with the difficulties of commercial mechanics. 
His election to the Presidential chair of the Electrical 
Engineers is a satisfactory recognition of the service he is 
rendering to us all, and his address on Electrical Standards 
and the workiof the Standards Committees was appropriate 
to the occasion of his assuming that chair. The work of 
these Committees is curiously sober and conservative. Those 
who have followed the published reports of their work, or 
have heard addresses delivered by their members, can realise 
how great pains have been taken to ascertain the views of 
outside individuals, and to prevent any overriding of 
legitimate interest or prejudice. The account by Dr. 
Glazebrook of one piece of work, viz., the construction of a 
set of terms and grades, to describe the departures from their 
nominal dimensions of the cylindrical parts of machinery, 
gives a good idea of the trouble that has been taken to find 
out what may be laid down as average good practice. We 
are not very clear as to the exact effect of the conclusions 
arrived at in this particular case, and should have liked to 
hear more of the way in which they are expected to be 
applied, but we understand that all the reports, when issued, 
are to some extent tentative, and their success depends upon 
the way in which they are acted on by manufacturers and 
engineers. The use already made of the recommendations 
on shipbuilders’ sections, tramway rails, &., 
encouraging. ' 

The main topic of the address was a question upon which 


is very 
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very,much might be written. Is standardisation useful, 
how far, and what should be its limits? There can be no 
doubt in anyone’s mind as to its value in a great many 
instances. Bolts and nuts, taper pins, plugs, keys, 
pulleys, shafting, spanners, gas pipes, and hundreds of 
small appliances must be made to standard sizes. And 
there can be little difference of opinion as to the sections of 
electric light cables, tramway rails, incandescent lamps, 
angles, channels and tees, and the list might be inde- 
finitely extended. There is nothing to be gained by varying 
such things as these. Their uses are simple, well under- 
stood and clearly defined, and one wants nothing more than 
a reasonable variety of sizes from which to select. The 


possible economy of labour, and staff expenses, as well as the 


possible improvement in the efficiency of manufacturing 
plant, given standard sizes and a large market, are almost 
unlimited. But as soon as one leaves the simpler elements 
of engineering construction the question becomes far more 
difficult. One of the most dangerous things to standardise 
would seem to be tests on machinery or materials. The 
history of cement testing contains, we believe, some curious 
incidents, and testing the quality of castings by test pieces 
cast on is apt to be very misleading. 

Serious doubte have been expressed as to the wisdom of 
adopting any standard rules for the rating of electrical 
machinery. No doubt standard ratings for motors, and 
generally-accepted methods for determining temperatures, the 
limits of injurious sparking or safe periods of overload, would 
be useful to many people, and especially to those manu- 
facturers who, maintaining a high standard of performance, 
suffer in competition with others who exaggerate the merits 
of their machines, or rate them by a lower standard. But, 
on the other hand, the adoption of standard tests 
may easily interfere with the introduction of some new 
design or some new material for the trial of which they are 
not suited, so that the new product does not get tried purely 
on its merits. Moreover, the wits of a small minority will 
be actively exercised to devise, and will succeed in devising, 
ways of evading the spirit of the regulations. It is difficult 
to alter legislation for single cases, and yet they may be very 
hard ones. Practice is apt to crystallise, and the better the 
practice, the larger the crystals. 

Standardisation will certainly "T the hands of 
large highly organised and highly equipped factories, by 
helping them to become so efficient that no smaller firm can 
compete with them on standard products. The process of 
eliminating the less efficient is always taking place by 
natural causes, but standardisation may accelerate it. This 
is, doubtless, to be reckoned to the good, since the struggle 
for existence will be better directed, even if it become 
harder. 

Another effect will be to assist ШЕ engineers to 
draw specifications which neither favour nor harass anyone, 
thus helping to relieve the irritation, much less frequent 
than formerly, but often inevitable, between engineers and 
contractors, and this again is all to the good. 

Intelligent standardisation may give us such command of 
our own markets as to protect them to a greater degree than 
any tariff wall could do. Reading between the lines of the 
politics of the last four years, it would seem that the 
engineering business of this country is convinced that it 
can meet foreign competition by its own efforts and without 
Government assistance, and the work of the Standards 
Committees seems to be one of these efforts. We wish them 
every success, 


HAVING got over its trouble concerning 
the supply of cables, Walthamstow again 

finds iteelf in a municipal mire. The 
Local Government Board several weeks ago sent to the 
Urban District Council their observations upon the inquiry 
recently held there by Mr. Hooper respecting loans required 
for the electricity undertaking.. A number of items were 
not sanctioned because they were properly chargeable 
against revenue. Further, the Board have not allowed 
а sum of £535, part of £1,075 for 135 house services 
(average ES each), as they regard the price as 
extravagant, especially seeing that the new resident 
engineer considers that the work could properly be done at 
an average cost of £4 per service, a view in which the Board 
concur. They also do not allow a sum of £1,110 for motors 
for hire, as they have already pointed out that the Council 
has no power to provide motors in this way. A small amount 
(£45) for street lighting by Tantalum lamps is not approved 
because of the relative cost of lighting by gas and electricity 
(here we do not agree with the Board) and because of the 
present financial position of the undertaking. The Board’s 
feeling is that it is inadvisable to incur any capital 
expenditure that can properly be deferred. , And this is at 
“ successful”? Walthamstow! Неге is an example of the 
limitations of municipal enterprise. Things have got to 
such а pass that capital expenditure must be restricted to 
the utmost, with the natural result that the full development 
of electricity has to be hindered. It is an interesting 
question whether private companies would not have been 
able to proceed with greater enterprise and with no Govern- 
ment restriction as to capital outlay. Certainly there would be 
no wanton indulgence in extension work, and no allocation of 
£8 where £4 would have been sufficient. Business men may 
be trusted to calculate before they spend. As long as they 
are wanting capital for profitable employment they can 
obtain it from the public, and at not so very much below 
par value as in the case of municipal stocks. We have no 
doubt whatever that the L.G.B., in advocating municipal 
caution, is doing quite the right thing, though it 


The L. d. B. and 
Walthamstow. 


. may not be immediately advantageous to the electrical 


industry to have purchasing stopped. The present stage 
of municipal electricity control at Walthamstow shows 
that it is not beneficial to the industry, nor has it 
been a financial success to the ratepayers. And there 
are many other towns where sooner or later, we believe, the 
L.G.B. will have to say, “It is inadvisable to incur any 
capital expenditure that can properly be deferred,” because 
of ** the present financial condition of the undertaking." 

But let us proceed with this most interesting document. 
The most startling part of the whole report is its 
references to the general state of the electricity works and 
their equipment. We quote, and in doing во, would express 
an earnest hope that there are not many public electricity 
works, in this country at any rate, to which such a descrip- 
tion can be truthfully applied :— 


The inspector's report discloses & very serious condition of affairs 
at the generating station. Much of the plant appears to be of 
inferior quality and faulty design, and owing apparently to neglect 
or incompetence on the part of the late resident engineer, has been 
allowed to get into a very bad state. The unsatisfactory condition 
of the machinery is clearly shown by the tests conducted by Mr. 
Spurr, from which it appears that the generating plant has only a 
capacity of 1,531 Kw. against the rated capacity of 1,800 Kw. 

Further, the inspector reports that the station building itself is 
dirty and ill-kept, and amongst other defects he noticed that the 
roof over the gas plant had corroded away. 

It is evident from this account that a considerable further expen- 
diture of money will be required to put the works into a proper 
state of efficiency, and the Board consider that the position in 
which the Council find themselves placed is such as to reflect 
serious discredit on their late resident engineer, and to some extent 
on their consulting engineer. 
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Surely, only under municipal control, and with such a 
remarkable body of Councillors as the Walthamstow U. D. C. 
is for the most part composed of, could this sort of thing be 
at all possible! 

We sympathise with Mr. Spurr, the present engineer, 
upon the disagreeable task that has devolved upon him at the 
commencement of his service at Walthamstow. We do not 
doubt that he will be quite equal to the occasion, but in the 
work of remedying the present state of affairs he will need 
the full support and confidence of his committee. The 
constitution of the Council makes Walthamstow one of 
those places where the engineer must /e«d his councillors. 


Wirele In view of the attention which has 
Tel EE: been drawn to the subject of wireless 
telegraphy by recent events, we anticipate 
that the space which we have devoted to it in this issue will 
be well occupied. Besides an illustrated description of the 
latest and most important installation in Germany, in the 
execution of which several novel departures have been made, 
we give an article from an authoritative source on the subject 
of the recent Conference, and an account of the exceed- 
ingly interesting system of producing undamped oscillations 
devised by Mr. Valdemar Poulsen, with Mr. W. D. Duddell's 
researches on the “ singing arc " as a basis. The great diffi- 
culty which has hitherto baffled all attempts at. accurate 
tuning has been the inability to produce a continuous train 
of electric waves, of uniform amplitude and frequency, suit- 
able for use in the transmission of signals. Moreover, the 
low efficiency of the spark-gap system has necessitated an 
extravagant consumption of power, and the fusillade of 
sparks has proved a nuisance to all in the vicinity. All these 
difficulties, it seems, will be swept away by the introduction 
of the new system, in which an electric arc quietly and 
economically gives rise to a perfectly definite and continuous 
train of equal waves. | 

It may be that the system is not yet sufficiently developed 
for long - distance transmission; but this is of far less 
importance than working over distances of a few hundred 
miles, and farther, Mr. Poulsen, whose invention of the 
telegraphone was one of the most remarkable achievements 
in the history of electrical science, may be trusted to develop 
his new system to the utmost limit. 

We may point out that this is a new and striking instance 
of the fact to which we have often drawn attention—that 
pure scientific research, carried out for the love of it, very 
often leads, sooner or later, to practical results of importance 
undreamt of by the investigator; and Mr. Duddell deserves 
full credit for the work by which he made possible the 
present step in advance. | 


SINCE our leader of September 21st was 
written, it appears that Mr. Reynolds, 
manager of the Pacific Cable Board, while 
in Canada, stated that during his four months’ visit to 
Australia, the Pacific Cable Board had been able to secure 
the needed facilities for doing business with the public there. 
The Melbourne office of the Eastern Extension Co., which, 
by the terms offered by the Australian Government, was to 
be retained by the company until 1915, has been closed 
owing to its refusal to accept them, and the Pacific cable 
ig expected to get a much larger share of business in 
consequence of this. 

In Sydney the Eastern Co. has perpetual rights, and the 
Pacific Cable Board has been obliged to obtain the sanction 
of the Government to open an office and conduct business as 
a competing company. Similarly, the Board reserves the 
right to open competing offices in Perth and Adelaide. It 
is good news to hear that the Pacific Cable has gained more 
business freedom, and it may be confidently expected that 
the contributions — which are unwisely referred .to as 
„deficit in the accounts— will be less in the future and 
eventually, perhaps, will become practically unnecessary. 


Pacific 
Cable. 


The word “deficit” is a misnomer. The Eastern and 
German Companies receive large Government subsidies, and 
they would probably also show “ deficits” if they were not 
in receipt of them. The German Government pays over 
£80,000 per annum to the German Atlantic Cable Co., and 
£76,250 for the Dutch-German system, and why should our 
Colonies and this country grumble because they have together 
to provide a similar sum ? The contributions towards the 
Pacific Cable by Great Britain and the interested Colonies 
are payments in respect of a “traffic guarantee,” and they 
cannot be deemed to be very onerous. In the accounts for 
1906 the amounts contributed were as follows :—£20,154 
98. 4d. by England; £20,154 9s. 50. by Canada; £24,185 
18. 3d. by Australia; and £8,061 15s. 9d. by New Zealand. 
Given proper freedom and facilities, we see no reason why 
the Pacific Cable should not become independent of such 
contributions altogether. 


THOSE of our readers who have 
followed the recent controversy in our 
* Correspondence " columns will probably 
be interested in the two articles on this subject which 
appear in our pages to-day. Both of these came to hand 
this month ; one is an actual record of working costs, while 
the other gives estimates, based upon the makers' guarantees, 
of the working costs of two installations of equal size, but 
driven respectively by gas and steam power. 

The former shows that, under ordinary working conditions. 
the cost of fuel per unit generated is from 0:367d. per unit 
to 0°46d., or from 0:25d. per в.н.р.-һопг to 03d. То this 
must be added interest and depreciation, wages, repairs, 
water and oil, &c., and it wiil be noticed that Mr. Tookey 
estimates the total cost per unit in the case detailed at 
1:51. 

The second article furnishes а quantity of data which will 
be found useful for the purpose of instituting comparisons 


Suction Gas 
Power. 


when preparing similar estimates. 


THE rumour which was afoot some 
weeks ago to the effect that the Nationa] 
Telephone Co. intended to abolish the. 
* unlimited service " system in favour of the penny-a-call 
system, although it was promptly denied, attracted a good 
deal of attention. While the latter, as everyone acquainted 
with the working of a telephone service will agree, is un- 
doubtedly the more equitable system of charging, and the 
proper basis upon which to establish such a business, much 
doubt has been thrown upon the accuracy with which it has 
been carried out in practice, by correspondents of the non- 
technical Press. 

Telephone subscribers writing to the Daily Mai! accused 
the Post Office of serious overcharges, one gentleman having 
instituted a most carefal and systematic register of effective 
calls, which showed that numerous calls had been wrongly 
recorded against him. Our contemporary Truth, taking up 
the question, brought forward additional and weighty 
evidence in the same sense. As the accuracy of the record 
depends entirely upon the operator, who is supposed to press 
a button once for every effective call emanating from the 
subscriber’s station, it is quite possible that occasionally 
unanswered calls may be recorded as effective, or, on the 
other hand, that at busy times the operator may forget to 
record calls—an aspect of the question which does not 
appear to have attracted the attention of the aforesaid 
correspondents. 

As the meter records afford an indication of the work done 
by the operators, which is taken into consideration with a 
view to equalising their burden, it is conceivable that an 
unscrupulous or lazy operator might find it advantageous to 
record an excessive number of calls with a view to securing 
lighter work ; but whether such a proceeding has been met 
with we cannot say. We have both systems of charging in 
use at this office, and we have not experienced any over- 
charge, 80 far a8 we are aware. 


Recording 
Telephone Calls. 
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COST OF SUCTION GAS POWER. 


Wr have received the following interesting communication 
from Mr. W. A. Tookey, the well-known раро on the 
production of power by gas engines, &c. : 

With reference to recent correspondence ! upon this subject 
in your columns, I think it would be interesting to your 
readers to see a record hased upon actual working fuel costs, 
and I have prepared 
the accompanying 
chart from a log-book 
systematically and 
carefully kept by Mr. 
L. A. Jinks, elec- 
trical engineer, 20, 
Princes Street, Caven- 
dish Square, W. The 
plant consists of a 20- 
B. H.P. Fielding gas 
engine driving а 
dynamo by chain belt. 
The vas is supplied by 
one of Welch, Benham 
and Co.’s suction gas 
producers. 

The equipment is 
under Mr. Jinks's 
personal supervision, 
but is actually attended 
to by a man, employed 
in other duties, pre- 
viously without any 
knowledge either of 
gas engines or of gas 
production. 

The chart has been 
prepared from figures 
which include the 
amount of coal fed to 
the generator for all 
purposes. The fire is 
kept continually burn- 
ing for as long as віх 
or seven weeks. The 
number of working 
hours per week aver- 
ages over 60, во that 
over 100 hours stand- 
by losses each week are 
included in the log. 

The curve showing fuel cost per unit generated has been 
based upon the actual prices paid for each consignment. 
This curve is affected by the price of coal, the quality of 
coal, and the amount of waste due to clinkering of inferior 
fuels. 

There has been no attempt to rival manufacturers' figures 
or to do other than record the results achieved, in a 
thoroughly impartial manner. 

The log itself emphasises not only the reliability of suction 
producers, but also their economy under varying loads such as 
apply to ordinary factory conditions. But I think that it is 
necessary to point out that the engine has been started when- 
ever convenient—sometimes half an hour before actually 
necessary. Again, during meal times, the engine has been 
still kept at work with practically nothing to do and, after 
business hours, the engine has been stopped an hour or some- 
times two hours after the maximum load has dropped off. 

Under these circumstances the average fuel cost per B. of T. 
unit generated, during nine months, is only 367 of 1d. 
This is an achievement which is thoroughly satisfactory in 
every way. Better results may be anticipated for a complete 
year including winter months. 

Supplementing the figures above noted, I may add that 
Mr. H. M. Leaf, electrical engineer, of 47, Victoria Street, 
Westminster, informs me that similar records, kept at many 
country house installations for which he is responsible, 
show that the fuel cost, including stand-by losses, amounts 
only to 46d. or thereabouts. This is to be expected, as battery 
charging is not carried on each day, and the consumption of 


ibs. of coa! 


HASAIN 
ТИ 


"m 


Interruptions in 

Several short stops 
“he. for clinkering 
-e. foe clinkering 


gas engine and Welch, Benham & Co.’s “ 
cooking for business premises, 
stand-by losses. 


VA 
DW Yt 
LE LT 


LOI 


coal would be increased owing to the relighting of fires and 
consequent loss of heat and waste of fuel. 

I present these figures to your readers as representing 
actual fuel costs. Neither Mr. Jinks nor Mr. Leaf has 
found that any large expense has been necessary for renewals 
or repairs even with installations that have already com- 
pleted over two years of service. Attendants’ wages are in all 
cases quite a small amount—their time being mainly spent 
upon other operations about the houses or factories. 


i Ни 
= a . 
о и 
2 z 4 
e 


19 

Ae 
VOTARE 195 ALT 
depu Tf 


ДГ 
н 
ct. 


ае! 


10 min. choked water 
э repair sparking |€ 
lehe. changed spring 
of magneto- 
4 hes. faulty ignition 


з $ 
E: 
ji 
E 
E 
& 


күт 


Record kept by Mr. L. Ashton J inks, electrical engineer, 90, Princes Street, Cavendish Square, №, 20-в.н.р. Fielding 
A. B. C." suction gas producer, supplying electricity for lighting, heating and 
8 fuel cost per B. of T. unit generated for whole period = 0:367d., including all 


The chart gives evidence upon the most important work- 
ing cost. Your readers can complete the total costs of 
interest, depreciation, renewals, stores and wages as may be 
necessary to provide comparison with other forms of prime 
movers to suit particular circumstances. In Mr. Jinks’s 
case, I compute that he is running his installation at a com- 
plete cost of 1°5d. per unit, and saving а considerable sum on 
his lighting“ bill. 


WIRELESS TELEGRAPHY BY MEANS OF 
UNDAMPED OSCILLATIONS.* 


By VALDEMAR POULSEN, Copenhagen. 


A WIRELESS telegraph system based upon undamped oscillations, 

must by its perfect tuning allow a large number of stations to 
telegraph over the same district without interfering with each other. 

The starting point of the new system is Mr. Duddell’s discovery, 
that if a circuit of suitable capacity and self-induction is connected. 
in parallel to a direct-current arc (fig. 1), then under certain con- 
ditions the arc gives a musical note. At the same time in the self- 
induction capacity circuit there is set up au alternating current of the 
same frequency as the note of the arc. The continuous current is partly 
changed into an alternating опе of a constant amplitude, and ite 


* Abstract of an experimental lecture given by Mr. Poulsen 
before the Elektrotechnische Verein, at a meeting in honour of the 
International Conference on Wireless Telegraphy, October 23rd, 
1906. See the E. T. Z. November 8th, 1906. 
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energy can only be taken from the direct current energy. Calling 
dv the change of potential in the arc in the time d T, and d 1 the 


corresponding change of current in the arc, pu must be negative 


&nd numerically er than the resistance of the alternating- 
current circuit, a condition easily fulfilled. 

From the standpoint of alternating-current engineering, Mr. 
Duddell obtained very high frequencies, 30,000 or 40,000 oscilla- 
са per second; but in wireless telegraphy this frequency appears 
ow. 

About three years and a half ago Mr. Poulsen found means to 
change the physical experiment of the “singing arc” into a 
technical device for the generation of undamped oscillations. 
This was accomplished by putting the arc into a hydrogen atmo- 
sphere. Then, under certain conditions, the frequency obtained is 
much higher than before 
namely, a million per second. 
That these oscillations are really 
free from damping has been shown 
by different laboratory methods 
and by experiments on a largér 
scale in their application to wire- 
less telegraphy. 

At first the arc was placed 
horizontally, so that it could be 
brought into the flame of a spirit N 
lamp (fig. 2), but higher 7 


frequencies, than in the vapour = 
of the spirit flame, were == 
obtained in gas, hydrogen 
or ether; ammonia also had 
& good effect. As important as 


the raising of the frequency in 
these cases, is the intensity of 
the oscillations. It is necessary 
to draw the arc to a certain length, 
viz., the “‘active length.” This active length increases with the 
strength of the direct current and diminishes with growing fre- 
quency. The product of the self-induction by the capacity may be 
changed within wide limits without interrupting the oscillations. 

In the beginning, the favourable effect of hydrogen was ascribed 
to cooling, but pure nitrogen and certain other gases also give 
a fairly uds frequency ; in air the presence of oxygen seems to be 
the obstacle, whether it be that the difference is caused by the heat 
of combustion or by a mechanical damping in consequence of the 
chemical action, or by both. The great velocity of the hydrogen 
atom is accompanied by a high conductivity for heat and a great 
velocity of ionisation. Therefore, the effect is supposed to be not 
merely a thermal, but an electric one. In fact, the efficiency is 
raised by cooling, as, for example, by using an anode of copper or 
by employing water circulation. 

Experiments have shown that setting upa magnetic field at right 
angles to the arc raises the efficiency, as then the position of the 
arc is geometrically fixed and the oscillations are more steady. 
The coils of the electro-magnet may be used as choking coils as 
well. In order to keep the length of the arc constant for a longer 
period, the carbon may revolve round its axis. The velocity of 
this may be very small, for example, 0`1 mm. per second. The arc 
is enclosed in a suitable box, the sides of which are of marble, and 
the gas is introduced directly under the arc or through a hole in 
the anode. As & rule, hydrogen with hydro-carbon is better than 
hydrogen alone, so usually ordinary coal-gas is used. It is very 
interesting and theoretically important that the gas is changed in 
passing the arc, of course by the oscillating and not by the direct 
current. It loses its activity, and loses it the more the greater the 
energy of the oscillations. It is possible to regenerate the gas to 
ita former activity. i 

Fig. 3 shows the generator for undamped electric oscillations, 
with which Mr. Poulsen made some very striking experiments, the 
frequency being about 700,000 per second, and the voltage very 
high, although the direct current feeding the arc had only 450 
volts pressure. 

In order to raise the energy sent out in oscillations, one may 
employ several arcs instead of one, in series or in parallel. So 
there may be sent out, for instance, 1,200 watts with 160,000 periods 
per second, or 900 watts with 240,000 periods. 

Leaving theory, and coming to wireless telegraphy, the 
transmitter is of interest with regard to two points, coupling and 
signalling. For coupling there are the two old methods, either 
direct or by transformer. In spark telegraphy tuning was only 
possible with loose coupling, but as the efficiency of the trans- 
mission required some energy, the loose coupling was confined to 
certain limite. The new system gives dqually good results both 
with loose and with tight coupling. | 

The signalling ie done by different methods, for example, either 
by bringing aerial and counterpoise into and out of connection with 
the feeding circuit, in which oscillations are going on without inter- 
ruption, or by putting a fairly high resistance into the generator or 
aerial. On the whole, it is characteristic of the new system that 
the transmitting key is affected only to a very small degree. The 
sparks are usually only of a microscopic size. In fact, the energy 
per unit of time is much smaller than it formerly was. 

The receiver is constructed largely on the resonance principle. 
In consequence of the continuity of the waves, which arrive through 
space, the detector need be in the circuit only intermittently. The 
change cau be made very quickly, so that when receiving is done 
by a telephone this gives a clear note. The instrument giving the 
intermittent contact is called the “ticker.” It may be a small 
electro-magnetic interrupter, or a cog-wheel with a sliding spring. 


Fig, 1. 


It is important to note that the ticker methods in combination 
with thé loose coupling of 2 per cent. or less, keep away the 
strongly damped oscillations of atmospheric or spark telegraphic 
origin. 

The advantages of the new system are manifold. Instead of the 
noisy spark—and with large stations the noise is excessive—we 
have the quiet arc. The aerial may be the same as before. But 
from a large number of different stations will emanate electric 
waves of different lengths. The ether will oscillate in a symphony 
of electric tones, which will be led to their destinations with 
absolute certainty, and without interfering with each other. 
Tuning will be possible with a minimum difference of 1 per 
cent. only! Stations А and B may telegraph with 600 metres 
wave length and C and D, quite close by, with 606 metres. 
Mr. Poulsen has received from one aerial three telegrams at once, 
the difference of wave length being only 3 or 4 per cent. Asthe 


generator gives an electric spectrum ranging from 300 to 3,000 
metres, the number of stations covering the same territory may 
amount to several hundreds. 

Practical experiments have been made during the past 18 months, 
and the distance reached is several hundred miles over land. Mr. 
Poulsen is full of hope for the future, and the skill he has shown 
in what has been done is a guarantee of future success. 


ILLUMINATIONS AT ABERDEEN. | 


DuniNG the Quater Centenary Celebrations held in September last, 
in connection with the extension of the Aberdeen University, 


electricity played an important part in turning night into festive 
da 


у. 

The illuminations, for details of which we are indebted to Mr. J. А. 
Bell, the City Electrical Engineer, were continued for the whole week 
of the celebrations, some £600 being spent by the department in ac- 
cordance with the wishes of the Town Council. During the week the 
department sold for illumination purposes 10,574 units, of which 
2,519 were for exterior illumination of buildings by private con- 
sumers, the remaining 8,055 being supplied to the Town Council for 
its illuminations, The Electricity Committee arranged to give this 
supply at 14d. per unit, so that they only netted a matter of £55 for 
the 10,000 odd units supplied. 

The Town Council illuminations took the form of (1) Outlining 
the municipal buildings; and (2) festooning Union Street. . 

The municipal buildings were outlined with 8 and 16-с.р. lamps, 
as shown in fig. 2, p. 778. Some 2,500 lamps were used on this 
work alone, the lamps being coloured red, white, blue, amber and 


green at the works before being installed. 


On the west elevation of the tower, 150 ft. from the ground, a 
24-in. searchlight was erected, which was worked in conjunction with 
another searchlight erected on the St. Nicholas Church Tower near 
by, the two being used principally to illuminate the masonry work 
of the new portion of the Marischal College buildings. 

In connection with these searchlights an interesting type of 
resistance was used. The voltage of supply (220 volts) had to be 
reduced to about 47 volts at the lamp terminals. The resistance 
for this work consisted of 15 ft. of 15 gauge Beacon wire wound in 
a spiral of l'in. diameter. The wire was then placed in a wooden 
box, 14 in. x 7 in. x 7 in. deep, which was then filled with water, a 
small stream of water falling in at one end while the over- 
flow water escaped at the other. With this arrangement the 
pressure of 220 volts could- be applied across the terminals with a 
lamp in circuit and with a current of 50 amperes flowing along the 
wire, the temperature of the water only rising a few degrees. Тһів 
arrangement worked most satisfactorily for hours at a time with no 
attention other than turning on and off the water at the start and 
finish. The load on the Municipal Buildings, including the search- 
light and illuminated crystals on the side of the building, 
amounted to 500 amperes at 220 volts. 

The street illumination, fig. 1, was carried out in conjunction 
with the decoration scheme, and consisted of illuminating the 
whole of Union Street (4,000 ft.). Ordinarily this street is 
lighted by means of 36 arc lamps spaced 40 yards apart on alter- 
nate sides of the street, or 80 yards between every pillar on the 
same side of the street. Between these arc lamp pillars venetian 
masts 30 ft. high were erected at every 20 yards, and from the top 
of these, Fairyland strip with lamps spaced 1 yard apart was sus- 
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pended in festoons from pole to pole, with a dip of about 12 ft. in 
the cantre of each festoon. The Fairyland strip used for this 
purpose, was covered with French moss by the employés of the 
electric lighting depirtment, and the lamps were coloured and 
arranged iu a similar order to those on the Town House. In 
connection with the covering of these 3,000 odd yards of strip with 


r 
" 


Fic. 1.—ILLUmMINATIONS IN UNION STREET. 


French moss, it might be mentioned that it took some eight men 
three weeks’ ordinary working time to undertake this job, but 
the effect fully justified the labour put into it, as it 
oe quite a tasteful day decoration, in addition to its use at 
night. 

This arrangement of strip was fed at 28 points—namely, every 
80 yards; the total number of lamps used was 2,360, and the 
current taken, approximately, 520 amperes at 220 volts. 

In addition to the above, 26 flame arc lamps were erected in 
Broad Street and Union Street, in the; vicinity of the University 


Fic. 2.— THE MuxiciPAL BuiLDINGS ILLUMINATED. 


and Municipal Buildings. These, however, merely replaced the 
ordinary 10-ampere lamps usually employed. | 
There was also a considerable amount of temporary installations 
in connection with the University celebrations; one of the largest 
undertakings was the supply to the Strathcona Hall, this being the 
hall specially built by Lord Strathcona to dine at one time 2,500 
University graduates and visitors. Here 800 16-с.р. lamps were 
used, with alternate lamps on different circuits, taking in alla 
current of 240 amperes at 220 volts. Two service cables, off separate 


networks, were taken into this building through throw-over 
switches, so that a supply could be taken from either section in 
the event of a fault in one. 

The total number of lamps alight at Marischal College Buildings 
equalled an equivalent of 6,700 8 с.р. lampe, and as there were 
various functions during the week in these buildings, it meant a 
considerable additional load. | 

A great deal of private illumination was underteken, as is shown 
by the consumption, and one of the prettiest effects was that 
obtained by the Hatbour Commissioners in illuminating their new 
swing bridge between Victoria and Albert Docks with some 1,100 
lamps, the whole of the girder and ironwork was outlined with 
16-c р. lamps, spaced 1 ft. apart, and arranged in colours of red, 
green and amber. 

The Electricity Department purchased a considerable amount of 
material direct for this work, but in the case of Union Street, the 
whole of the Fairyland strip was hired from the Imperial Lightiag 
Co., London. 


PROCEEDINGS OF INSTITUTIONS. 


High-Speed Electric Machinery: With Special Reference 
to Steam Turbine Machines. 


By Prof. SiLvANUS P. THompson, D. Sc., F. R. B. 


(Abstract of Howard Lectures delivered before the Society oF ARTS, 
January 18th and 25th, and February 1st, 1906, and published 
in the Journal of the Society.) 


(Continued from page 771.) 


ToRBOo-DyNAMOS. 


Because of the high пресса with which steam turbines run, it ів 
impossible to avoid high peripheral speeds for the commutators. 
It has been generally considered hitherto that 3,000 ft. per minute 
is the highest speed at which a commutator will give satisfaction 
with carbon brushes. But if the turbine runs at 3,000 B. P. u., and 
the commutator is only 10 in.in diameter, the surface speed is 
already 7,854 ft. per minute. Moreover, at these high speeds, 
centrifugal forces become enormous, so that special means must be 
adopted for securing the conductors of the armature winding, and 
the segments of the commutator, from flying out. The former are 
usually secured by end caps of bronze, or by very heavy belts of 
binding wires. The segments of the commutator are held together 
by solid rings of self-hardening steel shrunk on over insulating rings 
of mica. The commutator is kept as small in diameter as possible ; 
but as the segments cannot well be reduced in breadth below 0:25 in. 
at the surface, and as they usually number about 60 in two-pole 
machines, or from 100 to 120 in four-pole machines, the diameters 
usually run from 9to 12in. Further, in order to obtain sufficient 
contact surface for the brushes, the commutator must be made very 
long in proportion. Two shrunk-ou steel rings, one at each end of 
the segment, and each of, say, 3 sq. in. cross-section are not even 
sufficient for such commutators ; and it is usual to find an additional 
ring, or, in some cases, two additional rings, shrunk on at inter- 
mediate places. A commutator 18 or 20 in. long, and 10 in. in 
diameter, will have four such rings to hold it from flying apart. 

Mr. Parsons, as far back as 1885, began to construct turbo- 
dynamos of small size, and has more recently designed a number 
of larger sete. For the Newcastle and District supply, Messrs. 
Parsons & Co. have furnished machines of 1,000 Kw. at 1,800 R. P.., 
working at 530 volts. These are four-pole machines. For the 
Manchester Corporation they have supplied machines of 1,800 xw., 
working at 460 volts. Each turbine drives two dynamos built on 
the same shaft. 'The reason for this practice, which is adopted by 
most of the makers of large unite, is that, owing to the commutation 
difficulty, it has not been found expedient to construct the dynamos 
themselves of higher output than from 500 to 900 xw. 

Messrs. Parsons have used metal brushes of stiff brass wire 
enclosed in gauze covers, pressed against the commutator by weights. 
To secure a better bedding of the brushes, they at one time formed 
the commutators with corrugated outline, the brushes lying in 
circular depressions turned in the periphery. In their earlier types 
they devised a most ingenious mechanism to rock the brushes 
forward automatically by steam pressure according to the load on 
the machine. More recently they have adopted a compensating 
windiog without any special commutating tooth (Patent No. 12,408 
of 1903) ; and with the adoption of this plan it has been found 
possible to fix the brushes once for all. 

Messrs. Brown, Boveri & Co., who have taken up the Parsons 
patents on the Continent, have made many turbine sets. In the 
case of the field-magnets of a four-pole 125-Kw. dynamo, for driving 
at 3,000 R. P. M., each of the four poles is slotted with five slots. Of 
these the centre one is left empty, while the other four receive the 
compensating windings. Between the four poles are four narrow 
projecting teeth which serve as auxiliary commutating poles. Wide 
slots on each side of the tooth are left to receive the shunt winding. 
The frame is arranged with a view to ventilation, with air channels 
that lead up into two short chimneys at the top. For a two-pole 
machine of the same size, the principal poles, right and left, have 
each 12 slots to receive a distributed compensating winding. There 
is a commutating tooth at the top and at the bottom. The shunt 
windings fill the wider slots; and means for anchoring the end- 
bends are afforded by steel bolts, which project at the sides. It is 
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impossible to do justice in the compass of a short notice to the 
varied machines which Messrs. Brown, Boveri & Co. have 
designed. From July, 1903, to September, 1905, this firm con- 
structed turbo-generators having a total output of 25,000 н.р. 

The Siemens-Schuckert works, of Berlin, have adopted the Zoelly 
turbine, and construct turbo-dynamos in numerous types. The 
end-bends of the armature windings are covered by metal 
casings, which, in the latest machines, cover the risers also at the 
anterior end so as to prevent copper dust from the commotator 
from penetrating into the interior. The commutator shrunk-on 
rings, in the latest machines, are insulated at the flanks to prevent 
flashes of sparks along them. Carbon brushes are used along with 
metal ones. According to researches made by the Siemens- 
Schuckert works, carbon brushes can be used up to 6,000 ft. per 
minute. All their continuous-current turbo-dynamos are provided 
with auxiliary poles. Ventilating housings are used for all 
machines, 

The Brush Electrical Engineering Co. manufactures turbo-dynamos 
under licence from the Parsons Co., with a compensating winding 
to neutralise distortion, and another winding on auxiliary commu- 
tating poles. Wire gauze brushes are used, pressed against the 
commutator by balanced counter-weights. The position of the 
brushes when once adjusted remains fixed, so that no rocking gear 
is required. The armature conductors are laid in slots and secured 
by wedges. There are no binding wires, the end connectors being 
covered by manganese-bronze caps. 

The Oerlikon Machine Works, of Zurich, have developed steam- 
tarbine machines of many types. Of those for continuous-current 
supply two examples may be cited. Figs. 8 and 9 depict a 
150-Kw. bipolar dynamo, for 3,000 R. P. u., designed two years ago, 
to give 650 amperes at 230-250 volts. The diameter of the armature 
core is 17°8 in., the core length 19°7 in. the width of air-gap 
0°296 in. The armature has 60 slots with two conductors per slot, 
and the number of commutator segments is 60. The diameter of 
the commutator is 10'4 in., the gross length of the segments about 
16 in. and the available working length between the shrunk-on 
rings about 8 in. The peripheral speed of the armature is 14,000 ft. 
per minute; that of the commutator 8,100 ft. per minute. The 
specific loading is 700 amperes per inch. Aa fig. 8 shows, there is 
& distributive compensating winding as well as auxiliary poles. 
Fig. 10, p. 780, is a scale drawing of a quite recent turbo-dynamo of 
the same firm, a four-pole machine of 200 kw. at 3,000 n.P.M. to give 
800 amperes at 250 volts. Other data are given below. The arma- 
ture is lap-wound, with equalising connectors. As will be seen 
from the drawing, there is no compensating winding, magnetic dis- 
tortion being minimised by making the pole-arc small, and by 
reducing the cross-section of the pole-cores so as to obtain high 
saturation. There are four auxiliary poles for commutation, and 
these are each excited by an auxiliary winding of 11 turns of 
copper strip, 6 in. wide and 0:136 in. thick. 

Comparison of Turbo-Dynamos with Slow-speed. Dynamos.—The 
Oerlikon turbo-dynamo just described, of 200 xw. at 3,000 R. P. M., 
is here compared with a six-pole dynamo of 200 Kw. at 135 R. P. u., 
being a machine described on p. 190 of Parshall and Hobart's 
" Electric Generators." The machines differ in that the high-speed 
machine is for 250 volts, while the low-speed machine is for 500 
volta. : 


Machine A EOD, M.P.T. 4-200-3,000. 


Machine В (Parshall) м.р. 6-200-135. 
The dimensions are in inch units. 
A B 
Diameter armature core je .. 22°02 59:25 
Length (gross) armature core ia iss 17 14°25 
Number of air-ducts... fi s is 5 5 
Net length of iron in core... гу; .. 143 9:9 
Number of slote in armature ua .. 100 220 
Conductors per alot ... xn me T 2 8 , 
Total number of conductors T .. 200 1,760 
Width ої аіт-рар  ... is з es 0:590 0:33 
Outside diameterof yoke ... "T . 457 112:5 
Equivalent pole-span n EM re 71 231 
Pole-pitch  ... m 2 T . 17325 31:2 
Diameter of commutator... тез .. 10°25 39 
Length, gross, of commutator — M 9 
Working length of commutator... . 184 6°75 
Number of segments... a kis .. . 100 400 
Width of segment at face ... 0:322 0:240 
Calculated Datu and Cvefficients. 

Steinmetz coefficient... "E oe Ps 1:87 42 
Eson coefficient  ... es cs 124,000 35,000 
Peripheral speed (ft. per minute) ... 17,300 2,100 
Amperes per in. periphery ... ius i 576 616 
Flux per pole sis ae i 2,500,000 13,300,000 
Flux density in gap ... 20,600 45,000 
Pole span + pole pitch а - a 046 074 
Commutator diameter + armature diameter 0°48 0°66 
Peripheral speed of commutator е 8,350 1,400 
Centrifugal force at armature surface 

(pounds per Ib.) T sss 888 1,406 8:6 
Centrifugal force at commutator ... A 640 5:8 
Btiffness ratio... T sie - ae 125 49 
Commutation figure of merit m 2:81 2 92 


Little has been said above as to the question of temperature rise, 
for, аз a matter of fact, in continuous-current machines the limit of 
output, if ordinary regard has been paid to ventilation, is set not 
by the temperature rise, but by the commutation question. 


in the high surface speeds of the commutators. 


IMPROVBMENTS IN CARBON BRUSHES. 


The difficulty of applying carbon brushes to turbo-dynamos lies 
Ordinary carbons 
on such commutators are not satisfactory, because if used with 
ordinary pressures (such as 1:5 to 2 lb. per sq. in.) they are apt to 
chatter if there is the slightest inequality of periphery. However 
light they are made, their inertia does not permit them at speeds 
of 2,000 or 3,000 в.р.м. to follow the inequality of surface. And if, 
to prevent chattering, higher pressures are applied, then there is 
further trouble, for a soft carbon will smear the commutator, and a 
hard carbon will score it into ridges, and in either case there will be 
excessive heating. Messrs. Parsons state that they have never found 
carbon brushes satisfactory except on one small and slow-speed 
machine. Messrs. Siemens-Schuckert, on the other hand, use mixed 
arrangements, of a few carbon brushes along with a majority of 
metal brushes. E D. f 
Recently, however, the carbon manufacturers have bestirred 
themselves to produce special qualities of carbon brush suitable for 
use with high speeds. Foremost amongst these is the Mo 
Crucible Co., of Battersea, who have introduced in their manufac- 
ture several novel features. In the first place, all their brushes are 
made with an invisible grain in the longitudinal direction, which 


Cross-Section. 


Longitudinal Section. 
Етов. 8 AND 9.—OBRLIKON 150-Kw. TURBO-DYNAMO, WITH 
AUXILIARY POLES AND COMPENSATING COILS. 


results in their having a low conductivity laterally, and a much 
higher conductivity longitudinally. This feature of stratification 
tends to reduce parasitic currents within the brush and to lessen the 
heating. The friction coefficient is also low. Another type, known 
as “link-two” carbon, has the peculiarity that the longitudinal 
resistance is higher at one side than at the other, and of inter- 
mediate values between. Hence such brushes are of particular 
value for machines running in one direction only, the edge of 
higher resistance being the edge where the last contact is made ; 
for if the carbon at the toe of the brush is of higher resistance, the 
presence of a higher resistance at this part will tend to diminish 
the current that is dying out, while the Iower resistance at the 
heel will tend to augment the current that i8 increasing, so helping 
the completion of the process of commutation. The reduction of 
resistance in one side of the brush is facilitated by the introduction 
into the carbon, during manufacture, of finely divided copper. 
Messrs. Morgan have had Morganite brushes for some months upon 
a Parsons bipolar turbo-dynamo at their works. This is a 90-Kw. 
machine desiened seven years ago, giving 650 amperes at 115 volte, 
running at 3,530 в.р.м. The commutator, which is 8 in. in diameter, 
and has only 30 segmente, is 10 in. in useful length. It was designed 
for metal brushes, the peripheral speed beiug 7,068 ft. per minute. 
To this machine Мевғге. Morgan adapted their special carbon 
brushes, with & pneumatic brush-holder that keeps the brushes in 
contact with a minimum of inertia. The machine had no com- 
pensating winding, and was not intended to be used with the 
brushes in any fixed position. In fact, with metal brushes it was 
necessary at full load to give the brushes a lead some 3 in. in 
advance of tbeir position at no load. But with the carbon brushes 
sparkless commutation was obtained with a fixed position of 
brushes between quarter-load and an overload of 5 per cent. 
Morganite brushes ase also need in ordinary holders on turbo- 
dynamos by Mesers. Siemens Bros., at Manchester and Glasgow; 
and Messrs. Brown, Boveri & Co. qre aleo using them cn their 
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turbo-generators, such brushes being set on the brush pillar in front 
of a gauze brush. 

Further experience is, of course, necessary with these brushes to 
ascertain whether they possess the necessary mechanical qualities 
to last for long periods. 


HoMxoPonLAR DYvNAMOS. 


There is yet one other way of getting over the commutation 
difficulty; and that is to have no commutation at all. Ever since 
Faraday's primitive disk-dynamo of 1831, the designers of electric 
machines have been haunted by the possibility of constructing a 
machine of the so-called '*Unipolar," or rather homopolar type, 
with sliding contacts and no commutator. 'The peculiarity of such 
machines, if made for ordinary speeds, is their very low voltage, 
an inherent fault of low speed. But with the advent of steam 
turbines, and the possibility of using enormous surface speeds, the 
old difficulty seems likely to disappear. It is possible now for a 
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moving conductor to generate 1 volt per in. of its length, instead 
of requiring as was formerly the case some 6 or 7 in. per volt. So 
unless unforeseen difficulties should arise in collecting the current 
from a sliding surface at such speeds, machines on this plan will be 
entirely practical. 

In fact, two of the leading firms bave constructed homopolar 
dynamos—the General Electric Co., of Schenectady, from the 
designs of Mr. Noeggerath; the British Westinghouse Co., from 
the designs of Mr. Miles Walker. Mr. Noeggerath’s machine, 
known as an acyclic generator, is of 300 kw., working at 500 volta, 
driven by a Curtis turbine of vertical pattern. The revolving 
cylinder is built up of 24 smooth conductors, held by steel binding 
wires, each conductor terminating in a steel slip-ring; and con- 
nection is made from the slip-rings at one end to those at the other 
by means of copper brushes, so that all the conductors are united 
in series, Experiments have shown that the contact voltage deve- 
loped at each contact increases with the current density. As might 
be expected, this voltage, when the surfaces are stationary, is 
nearly proportional to the density; and it amounts to less than 
0'4 volt for a current density of 1,000 amperes per sq. in. When 
running at a surface speed of 10,000 ft. per minute, the contact 
voltage rises with the current density from about 0'2 volt when the 
density is small to about 0:8 volt for a density of 1,000 amperes 
per sq. in. At speeds above 7,500 ft. per minute, with copper 
brushes on steel collecting rings, the losses become nearly constant, 
and the temperature goes down. All this is most satisfactory, as 
it demonstrates the entire practicability of this type of machine. 

The homopolar dynamo, designed by Mr. Miles Walker, is built 
as an exciter for a turbo-alternator, and consiste practically in an 
iron cylinder revolving in a uniform radial field. It generates 
current at 10 volts only, the current being passed along the shaft 
to the circuits of the field-magnet of the alternator. Extreme 
solidity and simplicity characterise this machine. Its field- 
magnets are separately excited. It is at present impossible to 
foresee to what fresh developments these important departures 
may lead. 

(To be continued.) 


Indoor Illuminants, 
By James SwINBUBNE, F. R. S., M. Inst. C. E. 


(Abstract of Paper read. before the ASSOCIATION OF ENGINEERS-IN- 
CHARGE, November 14th, 1906.) 


Ir we study a system of, say, gas production and distribution, we 
find at one end a most elaborate plant for manufscture in which 
each part is carefully suited to the end in view, and is calculated to 
give the results desired with the greatest possible efficiency and 
economy. But what do consumers do with their gas? They just 
set light to it and let it burn away, and are quite content if they get 
a little light, until the account comes in. Then they sometimes 
mble. ' 

It is just the same with electric light. A modern central station 
is a marvellous study of economical production. There is no 
industry in which costs are so carefully examined, or so accurately 
worked out. But all questions of economy end at the consumer's 
meter. He uses blackened lamps, which are marked incorrectly to 
begin with, and he covers every light with useless and dirty shades, 
and has his lamps in the wrong places. 

It is not that the supply companies take no interest in the matter 


after their product has passed the meter; quite the reverse, they 
are most solicitous for the welfare of their customers. The gas 
people, for instance, do their level best to persuade their consumers 
to use the best burners, or to employ mantles and get the best 
results. It is just the same with electric light; it pays the com- 
panies if the consumers use good and economical lamps. "They will 
finally want more light rather than smaller payments, and the total 
supply will go up. 

It is exceedingly difficult to educate the consumer. The average 
man is busy all day, and you cannot expect bim to spend his even- 
ing puzzling out questions of photometry or luminous efficiency. 
But among engineers-in-charge it is quite worth the while of the 
man who has to look after the lighting of a big building to become 
a specialist to some extent in illumination. Some day we may 
have illuminating engineers who are not supply electricians or gas 
engineers, but concern themselves with the application of elec- 
trical power, gas, petroleum and acetylene to lighting, dealing 
with each on its merits without partiality. At present the ques- 
tion is left generally to architects, house decorators, and chance, 
and chance has far the most to say in the matter. 

In all cases the important point is that the eye sbould receive 
plenty of diffused light from the objects that are to be observed, 
and as little light as possible from auy other surfaces. The last 
part of this is most frequently overlooked in lighting a building. 
The eye is something like a photographic camera provided with a 
portrait lens with a very large circle of illumination. It is, there- 
fore, Somewhat difficult to arrange lights so that they do not sbine 
into the eye. The eye is shaded above by the eyebrows, however, 
and this makes the problem easier to solve. 

What happens in the case of the eye is that it finds it is getting 
more light than it likes, so that it automatically closes its iris 
diaphragm. A much more serious matter is that if а strong light 
comes into the eye at all, the eye is automatically turned to look at 
it, so that the image is formed on the most sensitive part of the 
retina. This produces two results; the iris is automatically closed, 
and the retina becomes fatigued, or the eye is dazzled; and the 
sensitiveness is lost until the eye gradually recovers it. It is, 
therefore, most important that the eye should not be exposed to 
bright lights. It would be almost impossible to light a*public or 
any other building economically entirely by diffused light, with all 
the lamps out of sight; but the evil of direct lighting can be very 
much reduced by arranging lampsso that they are high enough not 
to shine directly into the eye, except from a good distance, and so 
that they are small as to candle-power, and large in area, and give 
diffused light. From a physiological point of view, therefore, the 
sources of light should not be intense, but should be smalland 
numerous, or should be out of sight. 

There is another very important question, and that is— What 
colour should the light be? There is a very general idea that the 
light which suits the eye best is yellow. It seems probable that, 
as the eye is a result of evolution, the eye is best suited for day- 
light, and therefore daylight is best suited for the eye. It seems, 
therefore, safe to assume that the yellow of most artificial 
lights is not a good colour, and that artificial light should be 
as near sunlight (as it reaches the earth) as possible. This view is 
supported by the experience of users of the mercury arc. This gives 
a greenish light, which is very actinic, and it was generally 
supposed" that it would be very unpleasant for the eyes. It is found, 
however, that though it makes things look very ugly, as far as 
colour goes, it is very restful to the eye, and is specially useful in 
drawing offices and such places. 

Another reason why we should try to make artificial light 
approach daylight as clearly asipossible is, that it is necessary if we 
want to distinguish colours properly. For some business purposes 
it is quite necessary to be able to judge colours and to match them. 
There is only one case in which yellow light is an advantage, and 
that is for drawing rooms and ballrooms and public places where 


ladies аге in elaborate dresses, and are therefore specially anxious 


to look as well as possible. 

We may divide the illumination of buildings into two classes, 
general and special. 

Lighting desks and tables for reading or writing is the commonest 
case of special lighting. In both cases what is required is plenty of 
light on the paper, the source being in such a position as to be itself 
invisible. This is easily arranged by having the lamp rather behind 
the reader, and on the left side in addition in writing, so that the 
shadow of the pen will not give trouble. A small light close to one 
is much pleasanter for writing than a number of lamps at some 
distance, ав they make a pen work in the centre of a number of 
radial shadows, which is very annoying. Writing is generally con- 
fined to fixed positions, so it is not difficult to provide good 
lighting; but such places as reading rooms are more difficult. 
Probably the best plan is to have plenty of light coming down- 
wards from near the ceiling, so that the lamps do not shine into the 
eye. . The lights should not be so few that a dark shadow of one’s 
head is thrown on the book or paper. 

Such special cases as shops or warehouses in which colours have 
to be matched, do not need special discussion, as the chief point ів 
to choose sources of light which give something as near daylight as 
possible. The walls should be pure white. If they are light in 
colour, they return a good deal of the light that falls on them; 
but if they are coloured they return coloured light, so that a room 
with yellow walls will have yellow light, though the source of light 
may be the sun itself. 

In the case of general lighting, for instance, of a dining room, a 
ball room, or a town hall, I would again suggest that the really 
important point is to arrange the lamps so that they do not trouble 
the eye and cause the iris to close automatically or tire the retina. 
We are all far too intent on getting the greatest candle-power at 
a given expense. It is no good having 10,000 с.р. in а large room. 
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if you can really see better with 1,000 properly arranged. Another 
point in this connection we nearly always overlook, or we under- 
rate its importance: and that is, colour of walls and hangings. 
Suppose a large room has a number of small lamps distributed in 
it, and suppose the walls are quite black, anything in the room is 
lighted by the lamps directly, and gets no light from the walls. 
Now suppose the walls are je 0 
only absorbs half the light that falls upon them; this helps the 
lamps to such an extent that they can give twice the illumination. 

It is very difficult to make any useful comparison of the 
costs of various illuminants, as each has special advantages and 
drawbacks. In the old days we used to compare the electric lamp 
giving about a third of candle per watt with a flat-flame burner 
giving two candles per cubic foot; and it was usual to assume that 
the gas was left on longer through carelessness and difficulties of 
lighting. Now it is more usual to compare the electric lamp, 
giving about a quarter of a candle per watt and lasting a short 
time, with incandescent mantles giving 20 candles per cubic foot 
and lasting for ever. Now the fact is, that the average electric 
incandescent lamp in use in this country was badly graded to start 
with, and has been run until it is black. Its bulb is also dirty, 
and it is inside a dirty shade which cuts off a large percentage 
of any light that has been fortunate enough to get so far. The 
incandescent mantle, on the other hand, may have been capable 
of giving 20 candles per cubic foot to begin with, and it has gone 
down considerably, and it is on a burner with the pressure 
wrong, and part of the mantle has tumbled off, and the jets and 
burner are partially choked. It is enclosed in a chimney which 
has an opaque white deposit on it, and a black deposit of dirt out- 
side, and that is again in an outer glass which is opalescent or 
coloured, and is also dirty. The whole arrangement probably casts 
a shade just where the light is wanted. It is not easy to make any 
comparison between such sources of light; but allowing for all 
inaccuracy, the incandescent mantle must come out far ahead of the 
carbon incandescent lamp. But there are many other questions; 
one of the most important is the size of the lamp. The electric 
lamp most used is eight candles new; and it is no use comparing 
this with a 60-candle gas lamp. 

The cost per candle-power in payment to the supply company is 
not difficult to get out. The accompanying figure, prepared by Mr. 
Claypoole, gives a great deal of information in a graphic form. 
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CaNDLE-POWER-HOURS OBTAINED FOR ONE SHILLING FROM 
DIFFERENT ILLUMINANTS. 


It tells you how many candle-power-hours you can get for ls. 
from various illuminants. Thus, if electrical energy is at 5d. per 
unit, a carbon filament will give you, roughly, 500 c.p.-hours, say, 
10 candles for 50 hours for 1s. paid to the supply company. If the 


electrical energy is 3d. per unit, as at the bottom of the diagram, 


1s. worth of energy will give you 2,000 candle-hours with a metallic 
filament lamp, say, 20 candles for 100 hours; or with a mercury 
vapour lamp you can get 8,000 candle-hours, or, say, 100 candles for 
80 hours. A flame arc at 4d. per unit, again, gives 10,500 candle- 
hours for 1s. ; or, say, 1,050 candles for 10 hours. | 

Turning to the gas diagram below, you find that if gas is at, say, 
1s. 6d., а flat flame burner gives about 1,400 candles for 1s., and so 
on. The incandescent burner, however, gives over 3,000 candle- 
hours for 1s. at 4s. 6d., that is to say, on the top line. This might 
be, for example, 60 candles for 50 hours. At 3s. 6d. it gives about 


80 as to have a surface which. 


4,000, and soon. Oil lamps have been taken for one price of oil 
only, 8d. a gallon, and acetylene with carbide at 6d. per lb. 

These figures take no account of the costs of renewals of electric 
lamps or mantles, or of trimming and providing globes for arc lamps. 
They, therefore, do not really give a comparison of the costs. 
Moreover, the lamps and mantles are taken as new. All the same 
the figures are very instructive. It will be seen that oil lamps are 
much cheaper than either ordinary electric carbon lamps or gas with 
ordinary burners; and acetylene is astonishingly cheap. 

Each illuminant has, however, its own special advantages and 
drawbacks. 

By far the most important illuminante from this society's point 
of view are gas and the electric light. As far as cost of gas and 
electrical energy go it is not difficult to compare the rivals, but it 
is much more difficult to compare the cost per candle-hour in- 
cluding lamps and mantles and incidental expenses. 

We need hardly consider the ordinary flat - flame burner now, 
though it is still very generally used; in the same way we might 
almost put the carbon lamp on one side, because it appears to be 
doomed, as the metal wire lamps seem bound to push it out of 
existence as soon as they can be made in large enough quantities, 
and what is more important, as soon as the public get into the 
habit of asking forthem. The metal lamps are far more efficient 
than the carbon, but they have some special drawbacks of their 
own. Some do not work well on alternating circuits. This is a 
difficulty that exists in some lamps only, and will most likely soon 
be overcome. The other and very serious difficulty is that it is 
apparently impossible to make small lamps for reasonably high 
pressures. 

One of the great advantages the carbon lamp had over the mantle 
was that it could be made very much smaller without loss of 
efficiency. If you only wanted three candles to light a passage, 
for instance, it was no use having a 50-candle gas lamp unless the 
50 candles cost as little as the 3-candle. electric lamp. Again, in 
lighting a large room a number of small lamps is better than a few 
large burners. But in cases where the question of small lamps 
does not come up the mantle seems to be much more economical. 

It is thun impossible to get any sort of clear idea as to the rela- 
tive prices of lighting by electricity or gas. Broadly, we may say 
that gas lighting with mantles is very much cheaper than any form 
of indoor electric light except the mercury lamp. There are other 
questions, however. One is that of health. Gas uses up tbe air. 
This is a matter of great importance, especially in towns. It is not 
generally known that rooms are ventilated a good deal throvgh the 
walls. In towns the living rooms are more closely occupied, and 
have less outside wall; it is thus more important that the gas should 
not use up the air. Incandescent yas of course uses much less air 
in proportion to the light than the old flat-flame burner; but even 
thus, compared with human beings, the air uged is a very serious 
consideration. As to sulphur, I would suggest that gas has been 
rather maligned. Sulphur dioxide is exceedingly bad for plante, 
but it is not necessarily so for animals. No doubt it is deleterious, 
however, but the probability is that each of us breathes a hundred 
times as much sulphur dioxide from burnt coal as from gas. Gas is 
maligned perhaps in another direction, the destruction of book 
bindings. According to Leather for Libraries," the products of 
combustion of gas are not responsible for the destruction of leather 
bindings. At the same time it is difficult to believe a high 
temperature alone is not enough to injure books. Anyone who has 
not gone up steps to the top shelves of a gas-lighted library will be 
astonished at the high temperature to be found there. 

There is another consideration as well as that of light, and that is, 
the convenience of gas and electric supply for other purposes, such 
as power and heating. For distribution of power in small 
quantities, of course the electric motor is supreme; though for what 
would be large powers in domestic use the gas engine comes in. 
In heating neither would appear to have a chance againet coal; 
but gas has many very great advantages. Just as gas heating can 
replace fires, electric heating can in some cases replace gas. One 
cannot help feeling that this ie largely the fault of the gas engineer. 
It seems to have been the idea of the original makers of gas fires that 
a Bunsen burner got more heat out of the gas than the ordinary 
flame; and the result is that most heating and cooking stoves bave 
Bunsen burners. Though a Bunsen may burn perfectly alone, 
if you put a kettle on, it seems at once to have the combustion 
checked and to give off bad gases, probably carbon monoxide. Now 
nearly allthe boiling burners on cooking stoves are of the Bunsen 
type. Nine-tenths of the heating stoves for living rooms have 
Bunsen burners whose flames are choked with asbestos or iron 
radiators. The fumes then escape partly into the room even when 
there is no down-draught in the chimney. Anyone who values his 
health should never use a Bunsen flame gas stove without making 
sure that no Bunsen fumes come into the room. The gas stove 
might learn something from the electric stove. The object of a 
stove is not to heat the air that is in contact with it, but to radiate 
the heat. The electric stove radiates most of its heat, and this 
gives it just where it is wanted, and is, therefore, useful in spite of 
its ridiculously low efficiency. The gas stove, on the other hand, is 
not made with any intelligent comprehension of radiation. 

Gas and electric light are by no means the only kinds of illu- 
minant that concern us. In many cases acetylene is specially 
suitable. Acetylene does not seem to have been as successful as it 
deserves. 

Acetylene is cheap taken in candle-hours per shillings-worth of 
carbide, but of course the generator needs attention, and the foul 
lime has to be got rid of somehow. In places where there is 
neither electric nor gas supply there is a great opening for 
acetylene. _ 

Carburetted air gas is another claimant for favour. In the 
"National Air Gas” system the air takes up about $ per cent. of 
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hydro-carbon, and it is used for the incandescent mantle. The 
company claim that with cheap petroleum at 8d. a gallon, their 
system gives 1,000 candle-hours for 4d., or 24,000 candle-hours for 
ls. This would be right off the diagram, and would be less than 
half the price of the light of the flame arc. I have no knowledge 
of this system myself, I have merely taken these figures as given 
to me; but they are good enough to warrant our giving this system 
very careful attention. 


Physical Society. 


AT the meeting held October 26th, 1906, Prof. J. Perry, F. R. S., 
president, in the chair, a paper оп The Strength and Behaviour 
of Ductile Materials under Combined Stress" was read by Mr. 
W. A. Всовге. 

A paper by Mr. J. M. Batpwin on The Behaviour of Iron under 
Weak Periodic Magnetising Forces” was read by Prof. F. T. 
Твостох. The principal points brought out by Mr. Baldwin’s 
work are as follows:—(1) The permeability satisfies a linear law 
through a considerable range for weak fields, diminishing to a 
minimum about 150 as the amplitude of the field diminishes; (2) 
as the field diminishes the difference in phase between the 
induction and the magnetising force tends to disappear; and (3) at 
the same time the hysteresis losses become very small; (4) 
frequency at these low values of the field has practically no 
influence on the results obtained. 

A paper by Prof. R. W. Woop on “ Fluorescence and Magnetic 
Rotation Spectra of Sodium Vapour and their Analysis,” was taken 
as read. 


Institation of Electrical Engineers. 


THE opening meeting of the Session was held on Thursday, 
8th inet., at the Institution of Civil Engineers, Great George Street, 
when Dr. R. T. Glazebrook delivered his presidential address, which 
readers will find discussed at some length in our leader columns. 

During the evening the following awards were announced in 
connection with last year's proceedings :— The Institution premium, 
value £25, to V. A. Fynn; the Paris Electrical Exhibition premium, 
value £20, to Prof. A. Schwartz and W. H. N. James; an extra 
premium, value £10, to H. T. Harrison, to W. J. A. London, to Dr. 
D. К. Morris and G. A. Lister, and to R. №. Tweedy and H. Dudgeon; 
an original communication premium, value £10, to Dr. W. E. 
Sumpner; the first students' premium, value £10, to A. G. Ellis; 
the second students' premium, value £8,to H. W. Taylor; the 
third students' premium, value £5, to F. C. Prentice and J. S. 
Westerdale; an extra premium, value £5, to W. Browning; 
Salomon's scholarship, value £50, to R. C. Jakeman; David Hughes 
scholarship, value £50, to A. Kinnes and G. F. O'Dell. 


LEGAL. 


LoNpoN ErrecTrRoBvs Co. 


IN the Chancery Division of the High Court on Friday before 
Mr. Justice Warrington. 

Counsel on behalf of the London Electrobus Co., applied for 
leave to rectify the register by striking off the names of 41 
additional shareholders, who had applied to have their names 
removed from it. On June 28th last an order was made by Mr. 
Justice Buckley striking off the names of 1,026 of the shareholders 
"x parte in order to save expense, and the present application was 
made єс parte for the same reason. The additional shareholders 
who now applied to bave their names removed had either been 
overlooked on the last occasion, or had not then made application. 

His Lordship made the order asked for. 


| OORRESPONDENOE. 
Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Application of Magnetic Brakes. 


Col. Yorke’s report on the Highgate accident is a very 
interesting and practical document, and your able leader on 
this subject in last week's issue includes some valuable sug- 
gestions with regard to this report and the question of safe 
working generally. Your support of the necessity of some 
alternative or emergency brake of a simple-design, requiring 
but an elementary motion on the part of the driver, is one 
with which I am in full agreement. 

I was unable to Ъз present at the discussion on Mr. 
Mozley's paper regarding brakes at the Municipal Tramways 


the above subject may be of interest. 


Conference, but, I contributed some notes, and, as they have 
not been published with the recent account of the pro- 
ceedings, I enclose copy herewith. 

There is no doubt that many of the details of brake gear 
require improving in the manner suggested by Col. Yorke, 
but in the controlling of cars on steep inclines, I am of the 
opinion that placing absolute reliance on one brake— be it 
the mechanical slipper, magnetic track, air or regenerative 
control brake—will undoubtedly from time to time lead to 
disaster, as failure of the brake gear or of the personal 
element must, in the ordinary course of things, occasionally 
occur. 

The recent suggestions in your * Correspondence " columns 
for the further improvement of the magnetic brake are 
undoubtedly valuable ones, but must tend slightly further to 
complicate matters, and only give an alternative in the 
event of failure of one method of applying the brake, without 
providing for any breakdown in the brake mechanism iteelf. 

Mr. Fell's suggestion to apply screw control to the 
magnetic slipper brake is again a most, useful one, but when 
dealing with severe inclines, can it be made sufficiently quick 
in application to deal with a car after it is found to be out 
of control from the failure of the electro-magnetic brake ? 
It is questionable whether the speed attained by the time 
the emergency screw track brake was applied would not be 
such that this form of brake could not regain control of the 
car. 

In your leader you emphasise the importance of having 
some alternative brake entirely independent of any other. 
This I consider most desirable, and it is for this reason that 
the suggestions referred to above for improving the present 
design of brakes only partially solve the problem. As a 
further safeguard in the event of failure of the personal 
element, such alternative brake should be under the control 
of the conductor as well as the driver. 


P. J. Pringle. 


Electricity and Tramways Department, 
Burton-on-Trent, November 8th, 1906. 


[In the notes referred to, Mr. Pringle raises the question 
whether, in the recent cases of failure of brakes, the cars 
concerned were equipped with an effective alternative brake, 
independent of the brake usually used, if possible more 
effective than the latter, and capable of being applied without 
complications to worry the driver. He considers that an 
electric brake of any form is not always an effective stand-by 
when combined with the usual hand brake. Mr. Pringle 
therefore holds the same views that we have put forward 
independently. | 

For emergency use, there is no necessity whatever for the 
brake to he elaborate, or for it to be capable of repeated appli- 
cation. The supreme necessity is to stop the car, and if the 
brake, having saved the car and passengers from destruction, 
be itself destroyed in the act, no worse consequence will 
follow than that the car will be regarded as for the time 
disabled, and will have to pay a visit to the car-shed. 

An emergency brake answering this description has been 
employed on а French tramway, where the gradients are 
excessive. This consisted of a stout wooden balk, supported 
in guides nearly vertically under the car. In case of need, 
this could be released, the lower end falling on the roadway, 
and the angle of the guides being suitably chosen, the motion 
of the car itself drove the balk into the surface of the road. 
As a matter of fact, in the case cited, the lower end of the 
balk was furnished with iron dogs, which buried themselves 
in a plank provided in the roadway, and thus increased the 
retarding force; but possibly this might be dispensed with. 
—Eps. Е.К.) 


The following further remarks to my previous letters on 
In your able leader 
of November 2nd and the further remarks in November 9th 
issue, on Col. Yorke's Board of Trade report on the Highgate 
tram disaster, one of the points you discuss is that 
gentleman’s advocacy of an improved screw hand-brake, and 
you remark, and rightly so, that it is unnecessary to increase 
the leverage by which the motorman can apply the hand- 


brake. This is already sufficient. The real point of the 
matter is that it would provide a positive release equal or 
greater in magnitude of power to the application, a condition 
which no present system of hand braking supplies. The 
starting point of most tramway disasters has been the 
jamming of the hand-brake, followed by the more or less 


frantic endeavours on the part of the motorman to unlock 


the wheels. A positive screw release would, in many cases, 
have effected this, and this I think is Col. Yorke's attitude 
on the matter, which appears to have been little mentioned 
by you in your comments. 

Col. Yorke’s remarks greatly support and strengthen my 
attitude towards automatic control of magnetic track brakes, 
and I feel sure that automatic excitation from the trolley 
wire will be one of the means of decreasing the number of 
accidents in the future. 

Let us consider one or two extreme contingencies under 
which the automatic brake would be placed, as it is only by 
taking the most unfavourable conditions under which а 
certain device is supposed to work, that we can attain any 
true perspective. The favourable conditions will look after 
themselves. 

1. Down gradient: car skidding with locked wheels; 
excitation from trolley wire through high-resistance winding 
of brake. 

2. Down gradient: wheels revolving ; temporary failure 
of supply through circuit-breaker opening or other cause ; 
motor-braking circuit already cut in, not dependent on 
supply. 

3. Same conditions as (2), but trolley de-wired ; same 
result. 

4. Down gradient: car skidding; failure of supply or 
trolley de-wired ; automatic no good; non-magnetic track 
brake good in this contingency ; if fitted with magnetic, two 
things can arrest the progress of the car—(a) Providence; 
(b) obstacles. : | 

Assuming that (a) has a low working efficiency, we must 
look to (b). 

A convenient motor- bus is a suitable obstacle, and several 
portly passengers enhance the value of such obstacle. In 


the process they become mere inanimate protoplasm, but the | 


chief end is attained. The car is stopped. 

To this popular method of stopping runaway cars there 
are two principal classes of objectors :—(r) The directors 
of the "bus company; (d) the said portly passengers 
(aller ego). 

5. Car leaves the rails; trolley de-wired. Owing to the 
diamagnetic nature of cobble stones and macadam, magnetic 
brakes of little use save as a rheostatic circuit. 

6. Car overturns : magnetic brakes little use. Value of p 
for air 1. | 

The treatment of wheel friction electro-magnetically, and 
the only known method of increasing the friction between 
steel and steel or chilled iron, sanding of course being 
obviously of a different nature, will become an important 
factor in the prevention of skidding when braking. 


Alfred Y. Newell. 
Manchester, November 12th, 1906. 


Bullock Motor Control System. | 
In reply to queries by “ Bullock,” page 748 current 
issue— | 
1. The diagram is, roughly, as follows :— 
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2 (а). Main driving motor compound-wound, series winding 
assisting shunt. 

(b) Armature circuit at slow speed is supplied with 
current at low voltage from teaser, and at high speed direct 
from the line. 

3. Main driving motor is fully excited at slow speeds both 
by series and ghunt winding. 

4. Shunt regulating resistance is not in circuit at slow 
speeds, but is introduced after all the armature regulating 
resistance has been соё out. i 

The main driving motor is directly geared to the press, 
and supplied with current for every movement of the press, 
though not solely from an auxiliary apparatus, the latter 
consisting of a motor and a generator, either as two distinct 
machines or as one machine with a double-wound armature 
and two commutators. This motor-transformer is only used 
for supplying current to the main motor for starting, 
* inching " and “ leading-in " movements. 

The main motor and the motor part of the transformer are 
both wound for the line voltage, whereas the generator part 
of the transformer is wound for about 15 per cent. of the line 
voltage, though capable of generating the abnormally large 
current required by the main motor to develop the necessary 
starting torque, which may reach 50 per cent. or 60 per 
cent. above the full-load full-speed current. The watts, 
however drawn from the line for this duty, may be only 30 
per cent. to 40 per cent. of the full-load watts. 

On closing circuit, current from the line traverses the 
fields of both transformer and main motor, also the trans- 
former motor armature with a resistance in circuit, see fig. 1. 
The transformer dynamo then generates the heavy current 
required by the main motor. As the resistance in the trans- 
former circuit is cut out, the speed of the latter rises, the trans- 
former dynamo voltage rises proportionately, and the main 
motor speeds up under perfectly steady control. For higher 
speeds the line current is supplied to the main motor armature 
through a regulating resistance, fig. 2. As this resistance is 
gradually cut out, the voltage to the main motor from the line 
will exceed the voltage from the transformer dynamo; thus 
more current will be also drawn from the line and less from the 
dynamo, until the transformer ceases to generate, and is 
automatically cut out of circuit by the opening of switch 8. 
The speed of the main motor is regulated up and down by 
armature and field resistance. 

W. A. Clatworthy. 

Newcastle, November 12th, 1906. 


Rall Corrugations. 


I have just come across a short length of rail about 12 ft. 
long which shows some remarkably well defined vertical 
corrugations or buckles in its web. They are very regular, 
and their depth is about ,°, in. and pitch 24 in. This rail 
has never been laid in the ground, but was part of a stack 
left over when the system was first laid down. 

It appears to me that this may be a very exaggerated case 

of what occurs in a great many rails in a much less degree 
(in a degree, in fact, which is too small to be observed with 
the eye or touch, but which is, nevertheless, there), and if 
there is such a state of things in the web of the rail, surely 
it would in course of time make itself evident on the head of 
the rail which it directly supporta, and the larger the buckle 
in the web the sooner the corrugations in the tread will 
appear. 
I said that the pitch of this buckling was 23 in., and per- 
fectly regular. Now, our corrugations here are of this pitch, 
and I believe this is a very general measurement throughout 
the country ; surély then it is something more than a coinci- 
dence that the pitch of the buckle should be exactly of the 
same dimension as the pitch of the corrugation. 

Now, a8 to the cause of this buckling or corrugation of 
the web of the rail, my idea is that it is caused by contrac- 
tion owing to the particular rail leaving the rolls at too high 
a temperature, and the mass of the head and the foot 
together being much greater than the mass of the web, the 
latter is the weakest part of the section, and is the one which 
has to give way; and I further suggest that the ‘24 in.” 
bears some relation to the ratio of area of head + area of 
ft.: area of web, which may account for the regularity of 
the effecta, | 
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Of course, only a certain proportion of rails would leave 
the rolls at too high a temperature, and this would account 
for the promiscuous occurrence of corrugation, or, perhaps, it 
may be that rails rolled in intensely cold weather, though 
they leave the rolls at the usual temperature, may cool off 
quicker and thus cause the buckling. 

Since writing the above, I have examined some more rails 
in the same stack and found further instances of the buckling, 
some of them so small that I could only just detect them by 
touch and not at all by eye. Moreover, on rails of different 
manufacture from the others, namely, on Dicker patent rails, 
I still detected the same effect. 

Lionel E. Harvey. 

Sunderland, November Gih, 1906. 


[ Mr. Harvey's observations appear to us to be exceptionally 
interesting and suggestive.— Es. E. R.] 


In answer to Mr. Boot’s letter in your issue of November 
2nd, I would like to point ont to this gentleman the follow- 
ing facts :— ; 

1. That corrugation is absolutely unknown on some roads, 
although flashing is common. 

2. That corrugation takes place on ordinary railways, 
but i8 of rarer occurrence than with concrete roads. 

3. That corrugation takes place on steam and cable tram 
roads. | 

4. The regular pitch, &c., of the corrugation when 
formed. 

The above facts amply disprove Mr. Boot's theory on this 
difficult and complex question. 

With reference to his remarks on Mr. Coxon's letter, T 
have carefully re-read this, and fail to find anything to 
justify Mr. Boot’s three closing paragraphs, and from what 
I know of Mr. Coxon, he certainly stands in no need of 
elementary lessons on electrical engineering from the onetime 
senior demonstrator at the Battersea Polytechnic. 

If Mr. Boot has the time to spare and the opportunity of 
closely studying the subject of corrugation, I feel sure he 
will find his time more profitably spent in looking for 
physical and mechanical solutions of the question than in 
further following his present theory. 

It would be interesting to know if wood centre wheels 
have been used on any road, and if so, their effect on cor- 
rugation. 

The alteration of track construction at places where 
corrugation has taken place, by the insertion of longitudinal 
wooden slecpers bedded in concrete, might prevent their 
reappearance after grinding, by altering one of the possible 
conditions causing their occurrence. 

Further information from engineers in charge of tramway 
undertakings would be greatly valued, but men do not care 
to write, if their statements are misread as Mr. Coxon's letter 
has been by Mr. Boot. 

Percy A. Lapp. 

Portsmouth, November Gth, 1906. 


Judging from the correspondence in your valuable 
columns re the above, it would be interesting to know if 
your correspondent has ever actually seen rail corrugations, 
because, from his letters, it would appear that what he thinks 
is corrugation, is only a slight pitting on the surface of the 
rail due to sparking, and has nothing whatever to do with 
the subject under discussion. 

We should imagine these remarks emanate from a lighting 
engineer who probably has not had experience with this 
class of trouble, or even with tramways at all. 

Rails. 


The following has struck me as being, possibly, one of the: 
causes of this evil on tramway rails in particular. 

The power is, perforce, transmitted to the driving wheel 
through toothed gears; in one of the motors the teeth of 
the pinion as they successively come into contact with those 
of the gear-wheel on the axle, exert a downward hammering 
action which would be transmitted to the rim of the driving 
wheel and cause a slight bouncing tendency—or what would 
be practically a vibration when the car had attained to any 


speed—-as also would be the case, in perhaps a lesser degree 


on the other motor where the teeth of the pinion had a 
lifting action ; and as the body of the car swayed from side 
to side it would lighten the weight on the driving wheel on 
the opposite side, giving it a greater flexibility, and thereby 
facilitating matters for this action to take more effect. 

It is my opinion that these undesirable corrugations will 


- not be traced to one cause only, but will be found to be 


the effect of many combined, and the foregoing might, I 
think, be among the number, even if only slight in its 
action. 
К. М. В. - 
London, W., November 7th, 1906. 


I have read with interest Mr. Boot’s theory as to the 
cause of rail corrugation on electric tramways. 
Apparently, in his opinion, the arcing between the car 


` wheels and the running rails is responsible for the corru- 


gations. "nm , n" 

I should be glad if Mr. Boot would apply his argument to 
the case of conduit tramways, in which the running rails 
form no part whatever of the return circuit, the return 
current flowing to the power or sub-station through a 
negative conductor tee provided for that purpose. І 

It is more than probable that the change in molecular 
structure of the metal, after rolling, straightening or bending, 
acted on by an intermittent rolling load, is responsible for the 
corrugations. р 

Interested. 
London, November Gth, 1906. 


I have nothing further to add to my letter of October 29th, 
and can only recommend the person who appears to be 
ashamed of his name and signs himself ** Doubtful," to read 
my letter of that date, and the letter of Mr. Coxon, dated 
October 22nd, when I think he will come to the conclusion 
that not only is he * somewhat at sea in his electrical 
ideas, but that he is also **at sea" in comprehending the 
English language. 

I stated most clearly, exactly what he appears to think 
was not stated, viz. :—That in the regenerative system there 
must be a complete circuit, and, therefore, sparking will 
take place going down hill between the wheels and the rails. 

Again, if he reads my letter with reference to railway 
corrugation, he will find there is no inconsistency, as it i8 
possible for it to occur on some badly-laid lines, whereas 
with better laid and heavier rails it may not occur. 

The only thing I can imagine Doubtful” can have been 
doing when reading the two letters, is to have been mixing 
too much “ spirit" with his “ sea " water, and, feeling con- 
fused over the two, he took the name beginning with *B" 
instead of C," because it was earlier in the alphabet, and 
began to criticise. 

May I thank Mr. Dayson for his kind invitation, which I 
shall accept, and, at the same time, ask Mr. P. Weil to which 
section of the L.C.C. tramways he refers, and where it 
can be seen ? 

H. Boot, 


Consulting Engincer and. General. Manager. 
Tunbridge Wells, November 13th, 1906. | 
[It would seem that some of our correspondents have not 


made themselves acquainted with previous articles and com- 


munications on this subject, and thus are apt to traverse 
beaten ground.—Eps. E. R.] 


The Grouping of Electric Cells. | 


Ав your reviewer’s misrepresentations concerning my little 
book cannot be intentional (they are probably due to the 
novelty of the book requiring a rather more careful reading 
than reviewers usually give to the works of unknown writers), 
you will, of course, allow me to correct them. | 

He says that my method of grouping 1,201 1-volt апа 
l-ohm cells for sending the greatest current through an 
external resistance of 600 ohms, would be to put them all 
in series, and that *any practical man would begin by 
throwing one of the cells away, and. putting the remaining 
1,200 in two parallels, giving practically the same current 
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as the author’s method, and at half the cost.” Those who 
have read my book at all carefully, will see that I should 
not group the cells in the manner here alleged, your reviewer 
having evidently confused my rule for finding the best (as 
regards current) of the reyular groups, with my rule for 
finding the best yroup. Again, those who have studied 


Chap. IV will see the folly of throwing the odd cell away : 


(assuming that, the object is to get the greatest current as 
cheaply as possible); for by first connecting 1,198 cells in 
two parallels, and then joining this group in series with 
a group consisting of the remaining three cells all in parallel, 
they could get a greater current than the practical man, 
without any greater cost per ampere. And even those who 
have not read my book will see that there must be something 
wrong with the old rule, which gets more current from 
1,200 cells than it can get from 1,201. 

I agree that the above example, considered as a practical 
problem, is absurd. But it must be remembered that I am 
not merely giving rules for the guidance of practical men, 
but am also giving the true solution of a scientific problem 
that is erroneously supposed to have been solved long ago. 
This being the case, I am, of course, justified in pointing out 
that under certain circumstances (no matter how excep-. 
tional) I can get 400 times the current that the old rule 
gives as the maximum obtainable. I might, however, have 
proved the inaccuracy of this rule with the smallest possible 
battery, instead of an unpractically large one. Thus, with 
two 1-volt and 1-ohm cells and an external resistance of 
1:24 ohms, the readers of my little book will be able to get 
a greater current than anyone who proceeds according to the 
rule hitherto taught, which says that the maximum current 
is obtained when the resistance of the group is as nearly as 
possible equal to that of the external circuit. | 

With regard to finding the smallest number of cells that 
will send a given current through a given external resistance, 
here again I get the better of your reviewer's practical man. 
He certainly arrives at an approximate answer without 
employing more than two formule ; but by using only the 
first two of my three formule in Chap. V, I can get an 
equally close approximation to the number of cells 
required, and also an indication as to how tbey should 
be grouped, which is not given by Aix formule. All that is 
given by his two, can be obtained with less trouble from 
this one, 4 кт (C/E)? ; and he is evidently a very practical 
man (that is to say, one who knows very little about the 
scientific part of his business), or he would be sharp enough 
to find this out for himself. 

As for the practical value of my book, I need only say 
that your reviewer does not deny my claim to have shown, 
for the first time, how cells should be grouped for giving the 
greatest current (Chap. III), and for working with the least 
waste (Chap. IV). 


London, S.E., November 12th, 1906. 


[We are not worried about the defects of the old rule; 
and as for the improved grouping of the 1,201 cells, the 
infinitesimal increase in the theoretical current due to the 
use of the odd one is not worth a thought. The formula 
quoted is merely the combination of the two mentioned in 
our review, which any schoolboy could effect. But these 
points are beside the mark : the essence of our criticism, we 
said, was that the grouping of cells is a mere academic 
exercise, of no practical importance whatsoever.” — YOUR 
REVIEWER. }. К 


W. Е. Dunton. 


Nernst Lamp Renewals. 


On reading a letter appearing in your last week's issuc, 
under the above heading, and signed by Mr. Walton, of 
Gloucester, I was interested to find that he has had much 
the same experience as myself. I have now given Nernst 
lamps a considerable trial, both for street lighting, shop 
lighting and house lighting, and owing to the trouble with 
renewals, I have had to abandon their use. 

In addition to the faults mentioned by Mr. Walton, I 
have had considerable trouble with the automatic coils, and 
which generally meant a new lamp. In the case of the 
1-ampere lamps, the metal caps invariably come apart from 
the porcelain carrying the contacts, as the caps are merely 
secured with a little plaster of paris. This happens, say, 


when disconnecting a lamp from its lampholder, and results 
in damaging the filament with the glass globe. I think it 
is time that some better method of fixing the metal caps 
was employed. 

In the case of street lighting, I found that the small 
interval, a minute or more, taken for the lamp to light up 
bright, meant a great loss of time to a lamp-lighter, who had, 
say, over a 100 lamps to attend to. 

I have frequently been asked һу shopkeepers to supply 
and insert renewals in their Nernst lamps, and should this 


renewal give out, say, within a week, as generally happens, 


the shopkeeper invariably refuses to pay for the renewal, let 
alone the time wasted. Again, on examining both burner and 
heating coil, it is almost impossible in many cases to observe 
any break, at least with the naked eye. 

I might mention that in all cases the lamps are properly 
connected as revards polarity, our voltage is 210 volts, and 
is absolutely steady, the combination used being 250-volt 
burners, with 20-volt resistances. I have been substituting 
the new © Whytelite," ** Radiolite,” “ Sunlight," &c., lamps 
as made by several makers in their place. I shall be 
pleased to hear the experience of other engineers. 


James Brown, A. M. I. E. E., 
Enyineer and Manayer. 
Klectricity Works, Kilmacolm, 
Renfrewshire. 
November 6th, 1906. 


When this correspondence was opened some two years ago, 
I said that the U type ] ampere burner was far fronr being 
& success, and to-day in the face of competition from such 
lamps as tantalum, &c., it is most assuredly out of it. 
This year we have taken out most of the Nernst lamps we 
had installed, and many were replaced with ordinary glow 
lamps, which have proved as cheap to burn (taking upkeep 
with consumption) and far more reliable than the Nernst 
lamp. As long as we could procure the old type of burner 
we got along fairly well, with, according to our records, an 
average life of just over 400 hours. Now we cannot get more 
than half of this, chiefly because the heater gives out either 
from shorting to the filament or breakdown. It is very 
seldom that the filament is at fault. Had the A.E.G. Co. 
vone back to the horizontal burner they would have found 
the contractors ready to sell (and push) a reliable 
article, and not have made it necessary for them 
(the A.E.G. Co.) to call direct or give preferential terms to 
customers who, by no stretch of imagination, could be termed 
“the trade.” Judging from the previous letters (December, 
1904) the lamps that Mr. W. S. Walton now complains of 
are the ones that were then troublesome, so the faulty 
insulation of twelve months ago may, perhaps, date back to 
the time when these others were fixed. Whether it is the 
coils that cause the burners to go or not, is, I fancy, a 
debatable point that no contractor, who has had any experi- 
ence, has yet spoken of in these columns. I should like to 
see some practical letters from contractors in various towns 
—not makers or agents who have axes to grind—so that we 
may for ourselves, sift the chaff from the grain, and get 
reliable data to go upon as to the efficiency of these lamps in 
comparison with other kinds now on the market. 


Richard A. Parsons, 
Gloucester, Vovember 10/h, 1906, 


Referring to the letters recently published about com- 
plaints of short-lived burners, we fully agree with the reply 
given in your last issue. | 

To get at the root of the trouble, it should be borne in 
mind that Nernst lamps are, in their mechanical con- 
struction, so far similar to arc lamps that they need over- 
hauling from time to time. | 

The renewal of automatic cut-out coils and steadying 
resistances is, under normal conditions, advisable after 
about three years’ use. | 

When burners fail prematurely, their mere renewal is use- 
less, and will only cause annoyance, unless before fixing all 
parts of the lamps are found to be in proper working order. 
It is imperative that the spring of the automatic cut-out coil 
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should act properly, cutting out the heater when the filament 
becomes incandescent, which should be within 80 to 45 
seconds. It is an easy matter to adjust the spring with a 
pen-knife, or release it if caught. 

Nernst lamps, if correctly installed and maintained, give 
less trouble than arc lamps. 

We should like to point out that Nernst lamps cannot at 
present be recommended for circuits below 200 volts. 

Nernst lamps are made for direct and alternating-current, 
and all parts are marked“ = " and “ ~ " respectively, and 
should be used accordingly. We invariably find that when 
small type lamps—} ampere “B” and } ampere “ D "— 
are taken out for cleaning purposes they are refixed without 
regard to polarity. 

The lamps are purposely made with three pins, and the 
third slot should be punched into existing B.C. holders, after 
ascertaining polarity, special punches having been designed 
for this. 

The ; ampere “ D "' type lamp, with new vertical burner, 
is the very lamp to compete successfully with incandescent 
gas light, beating in many cases public gas lighting. 

We gladly offer our assistance whenever trouble arises. 
We have just published short and explicit instructions 
relating to the maintenance of Nernst lamps, and shall be 
pleased to forward the same to any user of these lamps on 
application. If our instructions are adhered to, there will 
be no trouble with Nernst renewals. 

The Electrical Co., Ltd. 


NERNST Lamp DEPARTMENT. 


London, W.C., November 12th, 1906. 


Mr. Walton is only one of many who have suffered from 
the vagaries of the Nernst lamp. In Stirling, however, I 
have obtained fairly good results from all but one size of 
this lamp. I have for some years now used }-ampere A 
type lamps for street lighting, and have advised Luna and 
i-ampere lamps to many customers with moderately satis- 
factory results. Воб the 1-атреге lamp is here, and, I 
believe, elsewhere, an unmitigated failure. I was unfor- 
tunate, or foolish enough some two years ago to recommend 
a customer to install multiple Nernst lamps of this size, 
and the average life of the burners has been under 50 hours. 
I know of other cases here where the life has been little, if 
any, better. I think the manufacturers would be well 
advised to stop the sale of this type of Nernst lamp. 


A. C. Hanson, 
Burgh Electrical Enginer, 
Stirling, November Tth, 1906. 


Patents and Prejudice. 


I must leave Mr. “ Manufacturer" to Mr. “ Statistics.” 
But when I see my neighbours buying a lot of new stuff, I 
naturally conclude that they pay for it, and that things are 
„looking up." The “dirty forcigner" lets us have things 
very cheap as a rule, but it would irritate John Bull, Esq., 
very much if it were circulated that he did not pay for 
them—in Koin or Kind. This country has a very “ fat 
purse," ав well as a huge capacity for work. I think we get 
an income annually of about 1,500 millions—half from 
home investments, and the other from investments abroad. 


James C. Richardson. 
London, November 12th, 1906. 


Commutator Insulation Defects. 


In the annual report by Mr. Michael Longridge to the 
British Engine, Boiler and Electrical Insurance Co., Ltd., 
as published on page 742 of the last issue, I notice that he 
Bays—'' micanite ів unsatisfactory for use between commu- 
tator segments," and further on he says— pure mica should 
be used.” He goes on to state that for the year 1905 no 
less than 63 per cent. of motor commutator defects can be 
attributed to the use of compressed mica. 

While I do not dispute the fact that block mica is better 
than built-up mica for the purpose, still I doubt very much 
whether the 68 per cent. of defects would be very appreciably 


reduced by its substitution for micanite. What about the 
effect of oil (lubricating) on commutator insulation of what- 
ever nature ? 

It has been the writer's experience that fully 90 per cent. 
of commutator breakdowns can be attributed to oil first getting 


. into the insulation of the commutator, and there carbonising 


under the heat of the current and brush friction, until some 
of the segments become short circuited. Personally, I have 
saved very many armatures, that were just on the verge of 
burning, out by tracing the cause of the hot coil or coils to 
the oily insulation in the commutator, and taking pains to 
remove the cause by cleaning with benzine and scraping out 
the carbonised mica with a penknife and filling in the cavity 
with silicate of soda and powdered mica. 

In my opinion micanite properly made and applied i8 & 
good material for commutators, but not essential, as there 
are cheaper insulating materials that also answer the pur- 
pose. This is an interesting subject, and I hope that others 
will continue this discussion. 


London, W.C., November 12th, 1906. 


H. W. Turner. 


Electricity v. Gas. 


The Worsted City is at last waking up to the fact that 
clectric light is superior to gas. Opposite the Midland 
Station here a handsome standard supporting four arc lamps 
has been erected, replacing an antiquated lamp-post which 
stood there for many years. Bradford, with its smoke-laden 
atmosphere and blackened buildings, looks dull enough on 
bright days, but at night with its rows of paltry incandescent 
street lamps, it is indeed a gloomy place, and it is to be 
hoped that the electric lighting will be extended, as the new 
flame arc lamps recently erected have done much to brighten 
the town. 

It is pleasing to notice the great increase in the use of 
electric light everywhere, notwithstanding the efforts of the 
gas companies to bring into favour again that fast dving-out 
illuminant—gas. 

The gas lighting papers are very bitter against electric 
light, but one can almost pity them and their spiteful 
remarks—they know well enough that gas has about as 
much chance of coming to the front again as the horse tram, 
and instead of admitting this, they keep manufacturing tales 
which they think will prejudice people against electric light, 
but this is not so, as intelligent persons see through them. 

Who could imagine a modern theatre or hotel lighted by 
gas? The very thought of it is ludicrous. I say that 
before very long, gas lamps will have entirely disappeared 
from decent streets, and how much healthier it is to have 
electric light in one’s house—everyone knows what a quantity 
of pure air is consumed by a single gas light, to say nothing 
of blackened ceilings, explosions, and suffocation cases ; how- 
ever, gas has had its day, and few people will be sorry to see 
the last of it. 

Old Reader. 


STEATITE.—A correspondent would be glad to receive the 
name of firms manufacturing steatite insulators. 


— — —ů—ů— 


ELECTRICAL COMPANIES AND THE 
DOCTRINE OF ULTRA VIRES. 


[FROM OUR LEGAL CONTRIBUTOR. | 


THE supply of electricity for lighting purposes has fallen во 
much into the hands of local authorities, that most of the 
cases which come before the Courts in connection with the 
subject have reference to the rights and duties of municipal 
and other such bodies. Nevertheless, it is sometimes neces- 
sary to consider the rights and powers of electric lighting 
companies in relation to the supply of electricity. 

It is proposed in the present article to consider some of 
these questions, and to dwell more particularly upon what is 
known as the doctrine of ultra vires in relation thereto. 


Vol. 59. No. 1,512, Моуимвкв 16, 1906.] THE ELECTRICAL REVIEW. 


187 


It is provided by Sec. 4 of the Electric Lighting Act, 
1882, that the Board of Trade may from time to time by 
provisional order authorise any local authority, company, or 
person to supply electricity. The expression company is 
defined by Sec. 82 of the same Act to mean “any body of 
persons corporate or unincorporate.“ 

That a company may in certain circumstances obtain 
power to supply electricity is therefore clear enough; the 
question is—What are the powers of a company not specially 
floated or promoted for the purpose ? 

As a general rule, an electric lighting company which has 
been floated with the object of supplying electricity, has 
special powera conferred by the memorandum and articles of 
association. Power is thus conferred upon the company 
Jo carry on at—-——and elsewhere in the county of 
the business of an electric light company in all its branches, 
and in particular to construct, lay down, establish, fix and 
carry out all necessary cables, wires, lines, accumulators, 
lamps and works, and to generate, accumulate, and supply 
electricity, and to light cities, towns, streets, docks, markets, 
theatres, buildings, and places both public and private,” and 
* To carry on the business of electricians, mechanical engi- 
neers, suppliers of electricity for the purposes of light, heat, 
motive power, or otherwise, and manufacturers of and dealers 
in all apparatus and things required for or capable of being 
used in connection with the generation, distribution, supply, 
accumulation and employment of electricity.” 

Assuming that no power is conferred upon a company by 
the articles to supply electricity, a shareholder has a right in 
an action on behalf of himself and all other shareholders, to 
restrain the company from supplying electricity, although 
every shareholder but himself be acquiescent ; but he has no 
right to come for a winding-up order under Sec. 79 of the 
Companies Act, 1862, which provides that a company may 
be wound up whenever the Court is of opinion that it is just 
and equitable that the company should be wound up 
(Irrigation Co. of France, 6 Ch. 176, 184). It will be seen, 
therefore, that if no power to supply electricity is conferred 
by the memorandum and articles, some steps must be taken 
by the company to obtain the necessary powers. 

By Sec. (1) 1 of the Companies (Memorandum of Asso- 
ciation) Act, 1890, it is provided that subject to the 
provisions of that Act, a company registered under the 
Companies Acts may by special resolution alter the provisions 
of its memorandum of association with respect to the objects 
of the company. One of the purposes for which such an 
application may be made is **to carry on some business or 
businesses which under existing circumstances may be con- 
veniently or advantageously combined with the business 
of the company." 

In no case, however, can any such alteration take effect 
. until confirmed on petition by the Court which has jurisdic- 
tion to make an order for the winding up of the company. 
Debenture-holders are entitled to notice of the application, 
and creditors may, by leave, appear and object to it. 

Numerous companies have availed themselves of this Sec- 
tion with a view to acquiring power to supply electric light: 
and it is probably owing to the facility with which the new 
powers may be obtained that the question of w/fra vires 
is seldom considered. Under the foregoing powers, 
applications have been successfully made to the Court to 
confirm special resolutions to enable a gas and water com- 
pany to supply electricity. Numerous examples may be 
cited—e.g., Colombo Gas and Water Co., Ltd., Journal of 
Gas Lighting, July 20th, 1896; Rugely Gas Co., W.N. 
(1899), 127. А telephone company was allowed to alter its 
memorandum so as to supply electricity for other than tele- 
phonic purposes on condition of making a suitable change 
of name (in re Oriental Telephone Co., W.N. (1891), 153) ; 
and a tramway eompany obtained similar powers ( Leamington 
and Warwick Tramways, &c., Co, ELECTRICAL REVIEW, 
July 18th, 1902, page 100. 

Coming now to the position of a statutory company—that 
is to say, 8 company empowered to supply something other 
than electricity—it appears that such a body may obtain 
Parliamentary power to supply electricity. Gas companies 
existing under statutory authority may obtain power from 
Parliament to make application for a provisional order under 
the Electric Lighting Acts to produce and supply electricity 
for public and private purposes. There are numerous 


- least 1,500 tons of metallic zinc valued at 750,000 crowns. 


instances of such power having been conferred upon com- 
panies and upon local authorities, and there is a clause to 
this effect in the Model Gas Bill. For an instance of a case 
in which a gas company applied for and obtained the necessary 
powers, reference may be made to the Walker and Wallsend 
Union Gas Act, 1899. 


BUSINESS NOTES. 


Westinghouse Co-operation in Italy.— ^s fore- 
shadowed in a previous issue, the negotiations between the Italian 
Meridional Railway Co. and the locomotive and wagon works of 
Ernesto Breda, of Milan, have been brought to а conclusion in so 
far as concerns the scheme for increasing the share capital of the 
latter company from £320,000 to £500,000. А proposal will be 
submitted at the general meeting of the Breda Co. to authorise the 
directors to make a further issue, when they consider it desirable to 
do so, so as to bring the total capital up to £800,000. One-half of 
the present emission of £240,000 will be taken over jointly by the 
Meridional Railway Co. and the Westinghouse Co. The object of 
the capital augmentation and participation of the Westinghouse Co. 
is the erection of workshops at Milan for the production of electric 
railway rolling stock, for which a large demand is expected to tako 
place in the near future. 


Consular Notes.—ARGENTINA.—The Belgium Consul 
at Buenos Ayres in a recent report, states that the importation of 
motors increases in proportion to the increase of the national 
industry. In 1902, 1,038 motors were imported, whereas іп 1904 
the number had increased to 2,026. Under the heading of motors, 
are included :—Steam motors, rich-and-poor-gas motors, benzine 
motors, petroleum motora, and electric motors. Germany and Great 
Britain have carefully looked after their clientèles for gas and 
electric motors, particularly with reference to the small industrial 
concerns. Certain German houses have established branches with 
all that care which a market of such great importance deserves. 
The sale by catalogue is becoming more and more difficult, the 
buyers preferring to select the motors which they have seen. For 
some short time poor-gas motors have been introduced with success. 
The small industrial concerns of Buenos Ayres prefer electric 
motors to gas motors, although their prices are a little higher. 
The German Transatlantic Electric Co. holds a monopoly for the 
supply of electric current, and consequently sells the greatest 
number of electric motors. 

As regards boilers the import statistics show an importation of 
94 in 1904, as against 70 in 1903. More than half of these are 
furnished, by English works. The Argentine Government are 
occasionally in the habit of purchasing marine boilers by tender, 
and Belgian manufacturers have succeeded in securing contracts. 
The textile, candle, match, paper and refrigerating industries have 
up to the present been the principal buyers. For some little time 
the dairy industry has used various kinds of boilers, according to 
the importance of the installations, but, generally speaking, vertical 
boilers of 12 н.р. are used both in this, and the small industrial 
concerns. In the large refrigerating and dairy concerns, the 
Winterthur boiler is preferred. But as a rule, Switzerland is not 
in a position to secure trade in these large and cumbersome goods. 
The question of freight is also the reason for the importation of 
collapsible multitubular boilers, but they cannot be used at places 
where the water is charged with mineral salts. The following are 
the chief importers of machines, boilers, &c.:—Juan y Jose 
Drysdale & Co., 450 calle Peru; Cia de Fabricantes Extranjeros, 
calle Balcarce, 302; Tomas Drysdale & Co., calle Moreno, 436; 
Pruden y Ham, calle Peru, 333 ; Pfeiffer Hermanos, calle Peru, 425 ; 
Hasenclever & Co., calle Belgrano, 146; Agar Cross & Co., calle 
Defensa, 124; H. Mantels & Co, calle Peru, 401; Otto Franke and 
Co., calle Corrientes, 635. 

Norway.—The Belgian Consul at Christiania reporting on the 
electro-thermic and electro-metallurgical industries, states that the 
works of Borregaard, near Sarpsborg, have delivered, in 1905, a 
total equivalent of 1,400 tons of ferro-silicium at 25 per cent. of 
silicium of a value of 200 crowns per ton. Zinc is refined by the 
De Laval process at Hafslund, also near to Sarpsborg; the same 
establishment is continuing its researches with a view to extracting 
zinc directly from the blende. In 1905 these works exported at 
The 
electro-thermic works are also those which manufacture carbide of 
calcium (Hafslund, Borregaard, Notodden and Meraker) The 
exports reach 9,000 tons valued at from 1,400,000 crowns to 
1,500,000 crowns. These figures are expected to be increased in 
1906. In the same category of works are included those for the 
production of nitrate of lime for manures by the Birkeland- Eyde 
process. This industry has an immense future, an abundant supply 
of water power being available. 


Electric Wagon Lifts.—We recently mentioned that 
Messrs. A. SMITH & STEVENS had received the order for two 
controllers for a pair of 30-ton wagon lifts to be erected by Messrs. 
Craven Bros. in the new N.E.R. goods warehouses at Newcastle. 
The lifts are for transferring wagons between the lower and upper 
floors. Foroperating the controller, three push-buttons are provided 
marked "Up" “Down” and “Stop.” Momentary pressure of 
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either of the two first-named buttons starts the lift, which continues 
to travel until the “ Stop" button is pressed, or the floor is reached, 
when it stops automatically. The lift may be operated from 
either floor or from the cage itself. Owing to the heavy current to 
be dealt with, double relays are employed, and the rheostat is 
divided into two portions. On energising the solenoids the first 
portion of the rheostat automatically cuts out resistance till а safe 
starting current is reached, and the machine will start if not over- 
loaded. But in case of overload and non-starting no more resist- 
ance will be cut-out, and the motor is thus protected independently 
of the fuse. The moment the lift moves it gives motion by 
mechanical means to the second portion of the rheostat, cutting out 
the starting resistance and gradually giving full speed to the motor. 
The switches are so arranged that on stopping, both portions of the 
rheostat must return to the original position with all resistance re- 
inserted before it is possible to re-energise the magnets forthe next 
journey. The complete system of magnets and switches is cross- 
connected electrically and mechanically, so as to produce the 
following safeguarding results. When one direction magnet 
is operated the other is rendered powerless. If it is 
attempted to operate both simultaneously neither can he 
moved. The reversing switch cannot be moved while current 
is on to the motors. The circuit-breaking switch cannot be 
moved while the reverser is moving or if the reverser is in the 
wrong position. The brakes cannot be released till sufficient current 
has been given to the motors to deal with the heaviest load. The 
controller stops the lift automatically at both ends of the travel, 
and emergency switches are fitted to cut off current from all cir- 
cuits, if by mischance the cage should over-travel a very small 
amount at either end. Та spite of the numerous functions per- 
formed, the simplicity of design is such that only four magnets and 
& small pair of relays are required for all the motions. All 
switches and contacts are of unusually heavy pattern, and are fitted 
with magnetic blow-outs. Each controller is of 100 fl. p., supply- 
ing current to two motors of 50 н.р. each. They have been con- 
structed under Stevens & Majors patents, and will rank with the 
largest automatic machines yet produced. 


An Electricity Supply Company's New Showroom.— 
A testimony of the value of showrooms as a valuable auxiliary in 
pushing the work of a supply company's undertaking comes from the 
К1снмохр (SURREY) Evectric LicitT AND Power Co., Lro. This 
company has recently purchased a building in a prominent part of 
Richmond, and expended a good outlay in tastefully refronting 
with art fiience, and appointing new oflices and Showrooms. The 
recent reduction made by the company of their rate for current for 
heating and cooking purposes has given a good impetus to the 
demand for radiators, and the fact that all the best types can be 
всеп on view certainly counts as а factor in an inquirer's decision. 
Even the short experience up to the present gives everv evidence 
as to its value, and more than justifies its institution. "There is no 
doubt that the public greatly value being able to examine actual 
apparatus at will. Various types of lamps are exhibited, from 
tantalum and such-like, up to arc lamps, so that shopkeepers and 
others can see what form of lighting is best suited to their own 
individual needs. "There are also facilities for showing any small 
motors that may be adapted to local needs. 


Book Notices. / at Actuel des Industries Electriques. 
Paris: Gauthier-Villars. 1906. Price 5 fr.—This volume consists 
of eight papers, containing a survey of modern electrical practice in 
general. M. Paul Janet, Professor at the University of Paris, and 
Director of the Central Laboratory at the High School of Elec- 
tricity, covers swiftly the whole ground in the first paper. After 
being somewhat historical, he turns his attention to gencrators, 
direct and alternating. ‘He indicates how their forms had become 
practically fixed until the advent of the steam turbine, which 
altered everything. The author evidently holds a brief for the 
steam turbine. Perhaps the most suggestive part of his paper is 
that showing how turbine running affects the dimensions of an 
alternator in directions parallel aod perpendicular to its axis. 
M. Chauinat, of the Higher School of Electricity, is the author of 
the second paper, which deals in an exhaustive manner with “ The 
Recent Progress of Electro-Chemistry." The great point of interest 
is the detailed description of modern electric furnaces. The author 
proceeds to show tbat electric ‘furnaces hold the following advan- 
tages :—(1) The temperature is much higher than can be obtained 
‘in ordinary industrial furnaces; (2) the source of heat being 
internal, there isa much better yield; (3) the very high tempera- 
ture causes, in metallurzical operations, the formation of fluid slags, 
which are easy to separate from the теѓа]; (4) the atmosphere is 
non-oxidising. Among the furnaces described are those of Keller, 
Hcéroult and Gysinge. 
type, is remarkable inasmuch as it possesses no electrodes. It bas 
been on trial at Gysinge, in Sweden, since February, 1900, and 
consists of ‘a transformer whose primary is fed with current at 
3,000 volts, and whose secondary consists of a single convolution, 
made of crucible metal and having the form of а circular channel 
hollowed into a block of refractory metal. This secondary, being 
always closed upon itself, is traversed by an intense current, which 
very soon melts the metal. The regulation of heat intensity 
із most easily accomplished by means of the primary 
current. The first furnace ot this type gave 80 kilo- 
grammes of metal per operation. In the domain of chemistry, 
the author treats of the various ferro-compounds, of the 
manufacture and industrial employment of ozone and of the manu- 
facture of perfumes. The third paper is on The General Prin- 
ciples ia fhe Construction of Continuous-Current Dynamos,” and is 
by Engineer M. Pledu. Thongh there ie nothing new, the paper ів 
avaltiable epitome of the fundamentul notions lending up to the 


The last, which belongs to the induction . 


present perfection of continuous-current generators. Industrial 
Electric Motors,” by M. Hillairet, comes next. Direct-current 
motors are first dealt with; there is a dissertation upon 
each class, and a paragraph or two on rheostatic control, 
after which ac. motors are discussed. There is an interesting 
page on the relative weights of various types of motors. M. 
Junau, in the next paper, enters into an exhaustive inquiry 
regarding the present condition of the accumulator industry. With 
great wealth of detail he thrasbes out the theory and practice of 
the lead accumulator, and the paper is abundantly illustrated. 
"'The General Principles in the Construction of Alternators,” by 
M. Boucherot, consists of 80 pages on principles of design, with a 
liberal number of drawings aud photographs interspersed; but 
perhaps the paper that will be read with the greatest interest by 
many ів trat of M. Pierre Weiss, on Тһе Recent Progress of the 
Electric Light." The theory and practics of the osmium, the 
tantalum and the Nernst lamps are gone into, and a page or two is 
devoted to the mercury-vapour lamp. The last paper of the series 
is by M. G. de la Touaine, on the present condition of the tele- 
phone. Its gradual evolution is detailed, and thorough descriptions 
of various exchanges, aerial and subterranean lines, &c., are given. 
There is an interesting paragraph on tbe relative line-lengths of 
several European countries, аз well as many statistical particulars 
affecting the service. Altogether the book reaches 246 pages, and 
containing, as it does, the latest word on many electrical industries, 
is sure to have & wide circulation. 

“Technology Quarterly." Vol. XIX, No. 3, September, 1906. 
Boston, Mass.: Massachusetts Institute of Technology. 

" Medizinsche Anwendungen der Elektrizitiits.” Ву M. U. Dr. 
8. Jellinek. Munich: К. Oldenbourg. M. 10. 

“ Bases d'une Théorie Mécanique del'Electricité." By Seligmann- 
Lui. Paris: H. Dunod & E. Pinat. Fr. 3. 

“ La Télégraphie sans fil et la Télémecanique à la Portée de tout 
le monde." Ву E. Monier. Paris: Н. Dunod & E. Pinat. Fr. 2. 

" Annual Report of the 110th Session of the Glasgow and West 
of Scotland Technical College." 1906. Glasgow: The College. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXV, No. 10, October, 1906. New York: The Institute. 
50 c. 

“Bulletin of the Imperial Institute." Vol. IV, No. 3, 1906. 
London: The Institute, or Messrs. Eyre & Spottiswoode. 18. 

“The Physical Review." Vol. XXIII, No. 5, November, 1906. 
Lancaster, Pa., New York and London: The Macmillan Co. ... 

"Traité de ‘Manipulations et de M^osures Electriques е 
Magnetiques Industrielles.“ By Н. Pécheux. Paris: J.-B. Baillicre 
et Fils. Fr. б. 

“The Motor Manual,” 9th edition, 1907. Compiled by the staff 
of the H ,t. London: Temple Press, Ltd. 18. 6d. net. 

“Was Sind und Wie Entstehen Erfindungen? Eine Entwick- 
lungstheoretische Studie." By Josef Lowy. Vienna and Leipzig: 
A. Hartleben. NM. 1. 


Johnson & Phillips's New Paper-Cable Shop.—The 
London County Council at last week's meeting granted a epecial 
permit to Messrs. JOHNSON & Рниллрх, Lrp., to erect a cable 
shop having a cubical capacity of double that which is allowed 
under the London Building Act. We understand that this new 
shop will be used for the manufacture of Manila paper insuiated 
cables. 


Amendment of Patent.— Mr. F. H. Lewis, of Brighton, 
is applying for leave to amend Specification No. 27,199 of 1903 
for improvements in electric arc lamps. See our advertisement 
pages for particulars, 


Dissolutions and Liquidations.— WEBSTER ELEC- 
TRICA ENGINEERING Co., Ltp.—A meeting is to be held at Dis- 
trict Bank Chambers, Bradford, on December 11th, to hear an 
account of the winding up from Mr. W. M. Gray, liquidator. 

Bryan DON RN & CLENCH, Ітр.--А meeting will be held at 


Derby Road, Chesterfield, on December 17th, for receiving an 


account of the winding up from Mr. A. G. Webb, the liquidator. 

PORTABLE ACCUMULATORS, Ltp.—This company is winding up 
voluntarily with Mr. C. L. Waltner, 28, Sheen Park, Richmond, 
Surrey, as liquidator. М 

LONDON OUTER CIRCLE Rarrway SYNDICATE, L'rp.—A meeting 
is to be held at Salisbury House, E.C., on December 10th, to hear 
an account of the winding up from the liquidator (Mr. W. R. 
Morrison). 

DewsruRY ELECTRIC MANUFACTURING Co, Ltp.—This com- 
pany is winding up voluntarily, with Mr. R. S. Dawson, 9, Charles 
Street, Bradford, as liquidator. 

ELECTRICAL TESTING LABORATORIES, Ltp.—This company is 
winding up voluntarily, with Mr. W. P. Tomes, 17, Devonshire 
Chambers, E. C., as liquidator. 

LioviD (ELECTRIC) REGISTER SYNDICATE, Ltp.—Creditors must 
send particulars of their debts, &c., to Mr. D. S. Fripp, 14, 
Finsbury Circus, E. C., the liquidator, by December 10th. 


Catalogues and Lists.—Messrs. FALK, STADELMANN 
AND Co., Lro., Farringdon Road, E.C.—lllustrated list No. 317 
(24 pages) in which are shown and priced a number of very 
attractive designs in art-metal work of the Aureola luminous 
electrical radiators. They are made with wrought-iron, polished 
brass and copper framework respectively, and with polished copper 
and copper fluted reflectors. Another list (No. 2394) gives full 
particulars, sizes, prices and current consumption of Aureola" 
flame arc lamps tor direct and alternating current. 

Mrssns. Grorce H ATH, LTD, Queenhithe, Upper Thames 
Street, E.C.—Four-spave list describing the digae” alttch dotible- 
worm pulley block, the "Champion? dotublu-worn ptlley block, 
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also a portable crane and the ''Universal" all-steel rack lifting 
jacks. Lifting capacities and prices are set out in tabular form. 

Messrs. EnconLE MARELLI X Co., Milan.—8B8everal illustrated 
price-lists giving particulars, in the Italian language, of electric 
ventilating fans. 

IwPRovED ELECTRIO SUPPLIES, LTD., 7, Great Newport Street, 
W.C.—Eight-page price list giving illustrations of flame, miniature, 
open and enclosed, and twin miniature enclosed, arc lamps; also 
showing arc lamp bracket arms, hoisting gear and winches. A 
second sheet draws attention to the company’s “ Wonderlite” and 
“ Piksherlite " for shop window and picture lighting respectively. 

Tae Sranparp METAT. Encravina Co., Chancery Lane, W.C.— 
Calendar card with monthly slips for the remainder of 1906. Two 
specimen name-plates in metal and ivoroid are attached to the 


SrwPLEX Сомроттѕ, Lrp.—Simplex socket price list for 1907-8 
(bright red limp covers, gilt lettering, 50 pp., 4 in. x 8 in.). This is 
a section of the eighth edition of the company’s annual catalogue, 
in which every effort has been made to show all prices and illustra- 
tions as clearly as possible. The company now issue three main lists, 
as follows:—Red Book, relating to light-gauge conduits and fittings 
for socket junctions; Blue Book, relating to screwed conduits and 
fittings ; and the Grey Book, setting forth continuity material. Each 
list is quite complete in itself, and conduit and accessories can be 
requisitioned for erection on any of these three methods of junction 
with the aid of the corresponding catalogue. We are informed 
that the Standard Report and Specification, which was issued a 
month or two ago, in its requirements for standard conduits aud 
fittings, follows very closely what has been Simplex practice for 
years past. We understand that with one or two minor exceptions, 
which are stated to be quite insignificant, the Standard Speci- 
fication is the Simplex specification. Exact external diameters 
are to be adopted; the Simplex thread is specified as the standard 
conduit thread, and the Simplex socket junction as the standard 
method of joining with ordinary conduit. 

Messrs. Gripen & LANGE, St. Thomas’ Street, London, S.E.— 
A number of trade circulars relating respectively to the Vulcan 
seamless steel conduit tubes and fittings, Okonite and Manson 
inrulating and protecting tapes, Okonite electric light conductors, 
and the turn-down incandescent lamp. i 

Messrs. Mavor & Courson, Ltp., Glasgow.—The November 
date-card issued by the firm gives some information concerning the 
lubrication of the Pick-quick coal-cutting machines. 

Messrs. Donovan & Co., Birmingbam.— List No. 26, showing, 
and giving prices of, a few neat designs of cord pendant tittings ; 
also List No. 27, describing briefly, illustrating, and stating prices 
of, distribution boards for flats, tenements and workshops, and 
tumbler switch and fuseboards. 

Messrs. MATHER & Рглтт, LTD., Manchester.—12-page cata- 
logue in their well-known style, giving a good deal of tabulated 
data and some excellent illustrations of their D type dynamos for 
110, 220, 440 and 550 volts. 

A.E.G. Foreign Department, 125, Charing Cross Road, W.C.— 
16-page publication (No. 10) particularising and attractively illus- 
trating their Holophane globes and Pagcda reflectors for incan- 
descent and Nernst lamps. 


Ediswan Patent Flat Wall Sockets.—The Enison 


AND Swan Co. have been recently engaged in perfecting a form 


of wall plug, which should not only. possess great durability and 


high insulation, but should also be particularly artistic in 
appearance and lend itself to any scheme of decoration. The new 
socket, which is described in Leaflet No. A 2,074, consists of a highly 
glazed porcelain interior, in which the metal current-carrying 
portions are sunk, and it is supplied either with or without an 
outside metal case, which in its turn may be supplied either with 
or without a lid specially hinged to cover it, and so completely to 
close the socket when not in use. The principal feature is that the 
socket and plug are so designed as to lie parallel with the wall or 
Bkirting board, instead of, as in all other cases, at right angles to it, 
thus projecting out into the room. This advantage will be apparent 
to all who have timesinnumerable had to send men to repair blown 
fuses caused by some accidental blow having shattered the ordinary 
form of socket. We understand that already large orders for this 
plug have been received. 


Engineering Labour Troubles.—4A conference took 
place at Newcastle on Monday between tbe engineering employers 
on the North-East Coast and their workmen, who made sn applica- 
tion for an advance of 28. a week on time wages and 5 per cent. 
on piece rates. According to the Financin] Times the conference 
lasted several hours, and at the close the employers intimated that 
the condition of trade in the engineering shops on the North-East 
Coast was worse than it was a month ago, and the men agreed not 
to press the application for three montbs. It was stated officially 
that the men will meet the employers again on the wages question 
in February next. 


Trade Announcements.—The SANITAS ELECTRICAL 


Co, LTD., have removed to 61, New Cavendish Street, W. А 
circular showing small illustrations of a number of their specialities 
in electro-medical apparatus has been issued. 

Mr. Gro. B. CROCRATT having severed his connection with the 
Reason Manufacturing Co., of Brighton, has entered into partnership 
with Mr. R. S. Pike, and they will in future conduct business under 
the name of Crockatt & Pike, Caxton House, Westminster, S. W., as 
agents for electrical and mechanical plant and accessories. 

The Onemtrsox Bracrric LAMP ATTACHMENT, LTD, of Man- 
chester, have now sald the sole licence fot the manufacture of the 
Cleminwon Lamp fitted eth the Ciemineon patent Hiph instilátidh 


collar for Great Britain and Ireland, and the Isle of Man, to The 
Traders Supply Co., 40, South King Street, Manchester, to whom 
all future inquiries should be addressed. 

Messrs KELVIN & JAMES WHITE, LTD.—We are requested to 
state that Mr. S. B. Wilson has been appointed London manager of 
the electrical business of Messrs. Kelvin & James White, Ltd., in 
place of Mr. Patrick Hamilton, retired. Mr. Wilson has been for 
many years in the service of the company, and is thoroughly con- 
versant with every detail of the business. 


Milan Exhibition Awards.—We recently announced 
that Messrs. Scuirr & Co. had received a gold medal at the Inter- 
national Exhibition at Milan; we are now informed that they 
have in addition received the Grand Prix for their carbons after 
final tests had been made of various qualities. 

THE COMBINATION METALLIC Packina Co., Ltp., of Gateshead- 
on-Tyne, has been awarded a gold medal for its exhibit at this 
Exhibition. 


Bankruptcy Proceedings.—ALBERT = DICKINSON, 
electrical engineer, Wortley, Leeds.—A first and final dividend of 
28. 33d. in the E is payable November 20th. Official Receiver, 
22, Park Row, Leeds. 

W. LESLIE and A. Е. CHEESMAN, electrical engineer and spinster, 
late of Putney, now at Н.М. Vrisons (Brixton and Holloway respec- 
tively). First and final dividend of 4s. 6.4. in the £, payable from 
November 14th. H. W. Figg & Son, 1284, Queen Victoria Street, 
E.C. 


To Manufacturers.—Mr. Vicror Н. CoaTEs is open to 
negotiate with firms who are willing to undertake the manufacture 
of engines, boilers, and special machinery as made by the late firm 
of Victor Coates & Co., Ltd., of Belfast. An announcement to this 
effect appears among our advertisements to-day. 


LIGHTING and POWER NOTES. 


Bacup.—The T.C. is applying for powers to borrow 
£7,000 for E.L. purposes, and also for the appropriation of a site 
for a transformer station. 


Bath.—An offer has been made to the Corporation for 
the acquisition of the electrical undertaking, by or on behalf of 
the company which four years ago obtained Parliamentary powers 
as the Somerset and District E.P. Co. The company is stated to 
offer exceptional terms, and to reduce the cost of the publie strect 
lighting by 1d. a unit. 


. Bideford.—Tbhe U. D. C. has been informed by the 
Bideford and District Electric Supply Syndicate of its intention to 
apply for a prov. order.- "^ 


Brandon and Byshottles.—At а meeting of the above 
U.D.C., on the 5th inst, the Council awarded Messrs. F. Reid, 
Ferens & Co., of Newcastle-upon-Tyne, the contract for the lighting 
of Brandon Colliery, Brandon Village, and Browney Colliery 
Streets. The installation is to consist of 145 lamps of 16, 25 and 
32 с.р. Overhead mains will be run on creosoted wocd poles. 


Bray.—(Co. Duniiy.)—At the meeting of the U. D. C. last 
week the report of the Lighting Committee recommended that 
the E.L. undertaking should be disposed of. The engineer's 
report showed that to make the works remunerative a sum 
of £4,000 would have to be expended upon them. Under the 
present conditions the concern could not continue to exist, the 
switchboard having been condemned by the Inspector of Factories. 
As the result of a long discussion, it was decided to purchase a new 
switchboard. 


Canada. — Tonoxro. — The Stark Electrical Co., of 
Toronto, has secured a contract from the Welland (Ont.) T.C. for 
street and other lighting in the town. The contract is for 
2,000-C. P. are lamps for an all-night service, at $40 per lamp per 
annum, with a low guaranteed rate for residence lighting. 

SAvLT 8те. ManIE.—]t is officially eaated that extensive 
improvements are contemplated in the power plant of the Lake 
Superior Corporation, and the plans are now in the hands of the 
contractors. The cost of thc improvements will be near $1,000,000, 
aud it is estimated that the work will be completed about six 
months hence. ‘The president of the Lake Superior Corporation 
intimates that negotiations are now in progress for the sale ot 
energy to several large industrial concerns which will erect works 
at Sault Ste. Marie. 


Carnarvon.—The Electricity Committee has recom- 
mended the T.C. to promote a private Bill in Parliament to 
atithorise and confirm the agreement with the National Electrio 
Constructién Co, for electrio lighting and to enable the Cutnet] to 
raise loans titider the agreement, 
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Castleford.—The U.D.C. has decided to approve of an 
E.L. scheme submitted by the Electrical Power Distribution Co., 
which will apply for a prov. order. 


Cheshire.—The scheme which a House of Commons 
Committee rejected some few years ago, for supplying electricity to 
local authorities in certain districts of Cheshire, is being revived in 
a somewhat modified form. The provision with regard to power gas 
will not be included in the intended Parliamentary Bill. The 
area which it is proposed to supply with electricity was originally 
included in the North-Western Electricity and Power-gas Bill, 
which received the Royal Assent in 1903. It is proposed to supply 
energy from at least six power stations, suitably situated, so that 
the outlying rural districts and more remote towns and villages 
will have the advantages of electricity, for lighting and power, on 
practically the same terms as the large towns. 


Continental Notes.—GxnxANY.—A proposal to utilise 
the rainfall in the mountainous districts of Prussia for the 
generation of electric current on a large scale has been put forward 
by Prof. Vogel, of the Berlin Technical High School. From the 
charts already published by the Meteorological Institute of Berlin, 
it is shown not only that the rainfall is considerable, but that it 
invariably strikes the crests of the mountains. Hence the professor 
suggests its capture in the higher altitudes by means of masonry 
reservoirs constructed on the edges of the mountain ranges. With 
the utilisation of only half the water power thus available in an 
ordinary year, it is estimated that electric current equal to 650 
million Kw.-hours could be generated, giving a yearly revenue of 
125 millions of francs. 

The enlargement of the Duisburg electrical works at a cost of 
2,500,000 marks has been decided upon. 

A farm near Tandslet on the island of Alsen is to be provided 
with electric light and power generated by a windmill on the 
system of the Danish professor, La Cour. The power generated 
will be used to work thrashing, straw-cutting, washing and other 
machines, besides supplying light to the dwelling and working 
buildings. 

Spain.—Tenders to take over the E. L. concession for a period 
of eight years are being asked for by the Carideleda (Avila) muni- 
cipality. 

Roumanta.—The municipality of Pitesei has just invited tenders 
for the establishment of an electricity works in the town. 


FRANCE.—La Compagnie La Central Electrique du Nord is 
erecting a large generating statation at Wasquehal, from which to 
supply energy required by Compagnie l'Electrique Lille, Roubaix, 
Tourcoing, and La Compagnie Nouvelle des Tramways de Roubaix, 
Tourcoing. The plant will have a capacity of 11,000 kw., of which 
about 4,000 Kw. will be available, it is expected, before the close 
of the year. 


ITALY.—The hydro-electric station of the Anza Electric Power Co., 
at Piedimulera, where 8,000 н.р. will be available, will be ready for 
working early in 1907. The company is also installing a steam 
central station at Novara. 

The total income of the Moncenisio Power Co., of Turin, for the 
past year was 201,695 lire for the sale of energy, and 17,233. lire 
from rents and other sources, making a total of 218,928 lire ; against 
this, working costs amounted to 78,892 lire, leaving a substantial 
sum to pay interest and establish a reserve fund. The Lower Fall 
producing 2,600 H. P., has been working satisfactorily, and the Upper 
Fall, which will generate 2,300 н.р., will be ready, it is hoped, for 
workiug in January, 1907. 

The English Croun Spelter Co., Ltd., working the Calamina 
Mines, Bergamo, have, through their director, Mr. Arthur A. 
Francis, obtained & concession to take sufficient water from the 
torrent Vallepiana to give them respectively 1,681 н.р. and 
1,408 н.р. at two different falls. 


Coventry.—Considerable inconvenience has been caused 
to power users in Coventry in consequence of a breakdown of one 
of the boilers at the Corporation electricity works. It has necessi- 
tated, says, the Midland Daily Telegraph, for the time being a large 
diminution in the consumption of electrical energy for power pur- 
poses, and a revision of working hours in the factories affected, 
among which are many prominent cycle and automobile manu- 
factories. А representative of the above paper has been informed 
that an inspector from the National Boiler Insurance Co. visited the 
works on Sunday last in response to an urgent call, and after 
inspecting one of the six boilers in use, expressed the opinion that 
it would be unsafe to run it. Mr. J. A. Jeckell immediately 
arranged with tbe largest power users in the city to curtail their 
their consumption of enerey to the fullest possible extent in the 
meantime. In order to assist in this direction, it was suggested that 
the factories should be run, where possible, at night instead of during 
the day, and we understand that to this request the power users 
have responded loyally. The Electric Light Committee had taken 
steps to meet the increased demand for energy, but unfortunately, 
some delay has arisen in the delivery of the new boilers that were 
ogdered some time ago. The first one, however, arrived on Monday, 
aud our contemporary is informed that there is every reason to 
hope that the first of the new boilers will be at work within a 
period of three weeks. The Daimler Motor Co., on hearing of the 
matter, arranged to work through the night. Lighting consumers 
are also asked to help in curtailing consumption. 


Dalkeith.—In regard to the Bill to come up next 
session in connection with the Electric Supply Corporation, 
Messrs. Crompton & Co., Ltd., have asked the T.C. to approve of 
their transferring the E. L. order to the Corporation. 


Derby.—The borough electrical engineer (Mr. T. P. 
Wilmshurst) has presented a lengthy report to the E.L. Committee, 
in which he sets forth extensions which he estimates a8 necessary 
to put in hand forthwith, and the cost of the new works is put at 
£47,000. This includes £15,690 for buildings and foundations, 
£2,200 for a coal bunker bay, £8,400 for four boilers (complete 
with brickwork, superheaters, chain-grate stokers, &c.), £1,100 for 
an economiser, £1,230 for chimney, fans, motors, &c., £10,900 for two 


` turbo-dynamos with condensing plants, £1,000 for switchboard and 


connecting cables, £2,330 for piping, £1,000 for feed pumps, &c., 
and £1,500 for sundries and contingencies. 

At the statutory meeting of the Council on Friday, 
Alderman Butterworth proposed that £47,000 be granted for 
the extension of the supply, and that the tender of Messrs. 
C. A. Parsons & Co., amounting to £10,686, be accepted for the 
supply of two 1,000-н.р, turbines. He pointed out that in 1900 
the output was 617,000 units, at а cost of 12d. per vnit, and last 
year the output was 2,617,000 units and the cost 88d. After a long 
discussion, the report was adopted. 


Durham Connty.—At a meeting of the C. C., on the 7th 
inst.. Mr. Leonard moved that an electrical expect be employed by 
the Council to investigate and report on the practicability of a 
county electric supply scheme. The Chairman (Mr. Jobn Wilson, 
M.P.) said that since the special meeting of the Council was held in 
connection with this matter, two questions had been submitted to 
the L.G.B., which had replied in effect that express statutory 
authority would be necessary before the Council could incur any 
expense with regard to experts.—Eventually the Е.Б. Committee 
was re-appointed to resume its inquiries and report. 


Falkirk.—An electric power installation is being put 
down at the Callendar Colliery, near Falkirk. 


Formby.—The U.D.C., on November 8th, decided to 
apply to the B. of T. for a prov. order for E.L., which is to be 
worked by the Formby aud Freshfield E.L. Co. The charges for 
energy will be 4d. per unit for private lighting, 3d. for public 
lighting, and 2d. for power and heating. The company will pay 
the cost of obtaining the order. 


Guisborough. — The South Durham and Cleveland 
Electric Power Co. has informed the U.D.C. that it intends laying 
E.L. mains in the town forthwith. . 


Hereford.—A L.G.B. inquiry was held on November 7th 
into the application of the T.C. for a loan of £6,250 for extensions 
to the plant at the E.L. works. There was no opposition. 


Hove.—The T.O. has decided to supply energy for 
heating and power to consumers at Aldrington at 5d. per unit for 
the first hour, and 2d. afterwards. 


HMuddersfield.—A new engine, dynamo, &c., is being 
installed at the electric power station at Longroyd Bridge at an 
estimated cost of £7,630. 

To extend the use of electricity for lighting purposes, the 
Committee has prepared a scheme enabling intending consumers 
to have the wirings and fittings fixed upon payment of an annual 
rental. 


Ivybridge.—The U.D.C. has sealed an agreement with 
Messrs. Heath & Co. for public lighting by electricity. The 
lighting will be commenced at the New Year. 


London.— L. C. C.— At last week's meeting the Finanoe 
Committee, in the course of a report referring to the Islington 
E.L. undertaking, reminded the Council of the instructions given 
to impress upon the B.C. the advisability of establishing a reserve 
fund. It appeared tbat the B. C., in reply, stated that the accounts 
for the year ended March 31st, 1906, showed a surplus of £14,139, 
and that the borough had resolved to carry the surplus to a reserve 
fund. As it appeared to the Finance Committee that the amount 
in question was not represented by cash or investments, but only 
by book debts and stores, and could not be drawn upon if needed, 
it again communicated with the B.C., pointing out that the fund 
was not au effective reserve fund, and inviting any further observa- 
tions which the borough might wish to offer. The Finance Com- 
mittce of the B.C. now stated that it did not deem it necessary to 
make any further observations, and that the refusal of the C.C. in 
the past to sanction a loan for working capital had rendered it 
necessary to use the reserve fund temporarily for that purpose. 
With regard to this statement, the C.C. Committee observed that 
the late vestry in November, 1897, applied for a loan of £14,000 
for works which it was unable to specify as the loan was desired 
to enable mains, &c., to be laid to consumers’ premises as requests 
for supply were received, and in that application a reference was 
made to the necessity for working capital A reply was sent by 
the С.С. that a loan could not be sanctioned for works in respect of 
which no plans or particulars had been furnished. The question of 
а loan for working capital was however not specifically considered 
by the C.C. The Committee concluded by stating that, having drawn 
the attention of the B.C. to the matter, they did notthink that the 
C.C. could take any further action in regard to it at the present 
time. ` 

After discussion on Tuesday, the Council resolved to lend £13,713 . 
to the Stepney B.C. for electric lighting purposes. | | 


(Continued on page 795.) 
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“WIRELESS” STATION FOR LONG-DISTANCE COMMUNICATION. 
' ; [BY OUR BERLIN CORRESPONDENT. | 


A HUGE wireless telegraph station, intended for communica- The ascent of the tower is made by a flight of stairs; ata 
tion with vessels crossing the Atlantic on the one hand, and height of 96 m., a platform is arranged from which the 
the remaining European wireless telegraph 
stations on the other, has been recently 
inaugurated by the German Wireless 
Telegraph Co. (Telefunken Co.), at Nauen, 
near Berlin. mE | 

This station, the working of which was 
& short time ago demonstrated to an 
invited party, is the largest of its kind 
in Europe, and includes an iron tower, 
100 m. in height, carrying the aerial. 
As the iron framework of this tower has 
a triangular cross-section of only 4 m. 
edge, it will be readily understood that 
great difficulties were met with in its 
construction, its considerable weight and 
great resulting strain having to be trans- 
mitted to safe foundations. The three ver- 


tical corner members are braced together 


by diagonal ties, which at the foot Fic.'1.— TBiANGULAT IRON8WIRELESS TELEGRAPH Mast, WITH AERIAL AND 
Á STATION BUILDING. 


of the tower are combined in a 

| three pairs of pulleys for drawing the 
antenna in, are controlled. At a 
height of 75 m. are arranged the stays 
which alone keep the tower in a vertical 
position, and which are attached at their 
lower ends to three anchorages situated 
at about 200 m. distance from the 
foundations of the tower. On account 
of the enormous electric’ pressures— 
resulting in spark lengths of up to 
1,000 mm.—the three upper insulators 

had to be immersed in oil. 
The aerial takes the shape of an 
umbrella, comprising six sections, the 


ç inc ( SE UN * two opposite sections in each case 
if IX S | | ТЕЛА | balancing one another through the three 
A e died "Ui pairs of pulleys above mentioned and 

"E GC , thus reducing the strain on the tower, 


due to the wire network, to a minimum. 
The total surface covered by the antenna 
system is about 60,000 sq. m. 

The earthing comprises .a similar 
network of wires buried in the ground, 
and covering a surface of about 126,000 
8q. m, | 

The station building contains the en- 
gine, telegraph and dwelling rooms, situ- 
ated on the ground floor, and the high- 
tension room on the first floor. The 
whole of the building is heated by the 

exhaust steam from the engine. 

cast-steel sphere resting in a suitable bearing, the As regards the inside arrangement of the station, a 
enormous downward pressure being transmitted to the standard portable engine of about 35 H. P., working at a pres- 
concrete foundations through an intermediate. "insulation. вше of, about 100 Ib. per sa. in., and with a speed of 120 
Р 


Fig. 2.—OPERATOR'SsS DSR, CONTAINING . RECEIVING - INSTRUMENTS. .- 
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R. P. M. supplies the motive power, coal or coke being used as cm. arranged in triple series connection. There is, further, 
fuel. Water is obtained in the vicinity, and, in order to a ring-shaped single spark gap without ventilation, and a 
save fuel, the engine in the case of continued operation is self-induction consisting of a silvered copper tube spiral 
with connections, both for the exciter 
circuit and for coupling the antenna and 
N connecting the earth conductor. A 

Ne stationary measuring circuit leading 
Y to the ondometer enables the length 


\ ASS of the waves in the exciter circuit to be 
Е AAS ID 


H> measured and the coupling to be deter- 

| ш mined at any moment. The Leyden jars 
"n | Ко Бе are charged from the secondary windings of 
— І СЕ = the four induction coils, to which four 

Fic. 3.—SHOWING THE ARRANGEMENT OF THE AERIAL WIRES. high-tension choking coils are connected 


in series. Owing to the accurate reson- 
kept at one quarter steam during prolonged intervals in ance, this enormous capacity is charged by the aid of a 
transmission, the available pressure being then sufficient for relatively small amount of energy. The induction coils are 
the sending of short telegrams. As soon as any extensive switched off the battery by short-circuiting the primary 
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transmission is in view, full steam can be obtained within a induction coil windings, and at the same time the А.С. 
few minutes, when operations can be resumed to their full generator windings over the primary choking coils above 
extent. A single-phase alternator is operated through a belt mentioned, instead of by opening and closing the primary 
from the engine, the exciting current being obtained from circuit of the induction coil. The switching-in is effected 
a small p.c. machine 
direct coupled to the 
generator. The latter 
has an output of 
about 25 Kw. at 
750 Е.Р.м. and 50 
periods. Тһе gene- 
rator coils аге рго- 
tected against exces- 
sive pressures by 
safety cut-outs: the 
leads being carried 
о а switchboard 
installed іп the tele- 
graph room, on which 
have been arranged 
all the safety devices, 
switches and measur- 
ing instruments, 
comprising a double- 
pole switch with 
fuses, ammeter, 
voltmeter, frequency 
meter, a transmitting 
relay and a blocking 
relay. 

The alternating 
current is fed through - 
four primary  chok- 
ing coils to four in- Fic. 5.— WIRELESS TRANSMITTING APPARATUS, SHOWING LEYDEN BATTERY, &c. 
duction coils which 
are installed, like the rest of the high tension apparatus, in by breaking this short circuit. Owing to the considerable 
the upper storey. | | current intensities obtaining therein, a special relay switch had 
.,. The transmitting circuit comprises a condenser made up of to be constructed, which is actuated by an ordinary Morse key 
360 large Leyden jars giving an aggregate capacity of 400,000 arranged on the receiving table in the telegraph room. 
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The transition from “ sending " to “ receiving " is effected 
by operating a switch, by means of which the antenna and 
earth are switched over from the sending to the receiving 
circuit, while the alternating-current circuit is at the same 
time switched out by 
the blocking relay, 
thus rendering trans- 
mission impossible. 
This arrangement has 
proved necessary in 
order to protect the 
sensitive cells and 
coherers from the in- 
fluence of the exciting 
circuit. All the receiv- 
ing apparatus, as well 
as the condensers and 
coils required in 
tuning the receiving 
circuits, are mounted 
on a common table, 
installed in the tele- 
graph room. This 
table carries a desk- 
shaped fitting, on which 
part of the accessory 
apparatus has been 
installed, thus ensur- 
ing great ease of 
operation and super- 
vision. Owing {о 
the arrangement of 
the receiver, telegrams 
ean be received either independently with the inker or 
sounder, or simultaneously with both. 

In order to protect the plant against atmospheric dis- 
charges, a ilightning--arrester--has been -fitted which? has 


m» 


lh 


fully even at a distance of about 2,400 km. (1,550 miles), 
more than half of which lies across country, viz., through 
the Netherlands, Belgium and France. 

As regards the transmission of telegrams over land, a 


CO-OPERATIVE WHOLESALE Socrety’s Dunston FLOUR MILL: SWITCHGEAR FOR CONTROLLING 
MILLING PLANT. 


(See p. 794:) 


ready communication is ensured between the station of Nauen 
and St. Petersburg, some 1,350 kilometres distant, both 
with sounder and inker reception. The possibility of 
traversing extensive mountain ranges is further demonstrated 


Dunston Froun Minn: DISPLACED PRIVATE ELECTRIC LIGHTING AND OTHER PLANT. 


proved very efficient, affording the necessary protection in 
the case of repeated strokes of lightning. 

The telegrams transmitted from this station were, a few 
Weeks ago, clearly received on board the North German 
Lloyd steamer Bremen for four hours every day after her 
departure from Bremen, the messages reaching her success- 


by the communication obtained between this station and 
Righi-Scheidegg (Switzerland). 

The above results are the more remarkable as the insula- 
tion of the ties being not yet completed, operations had to be 
carried on with only part of the total energy available. 
These long - distance experiments are, however, to be 
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resumed in a few weeks with full energy, when it is expected 
to cover a range of up to 4,000 km. | 

The operation of this station has proved exceedingly 
simple and economical, the services of only two men being 
required, one of whom takes care of all the rough work, 
while the other, a skilled telegraphist, transmits and 
receives the telegrams. 


FLOUR MILLING TO-DAY. 


THE mournful scribe who wrote that * there is nothing new 
under the sun " did not live in the electrical age ; otherwise 
he would have modified his statement to the circumspection 
of a political utterance. The application of electricity is 
transforming some of the oldest established methods of the 
world's industry into modes which would render them un- 
recognisable to the ancienta. 

The making of flour is one of the hoariest of industries. 
Primitive man painfully pounded his grain with a lump of 
hard sandstone, braying it in a sballow mortar of rock. 
History records the evolution of Roman corn-milling from 
the pestle-and-mortar stage through the “mola manuaria ” 
or slave mill, to the 
“mola asinaria " 
(donkey mill) and 
the ** mola aquaria ” 
or water mill. When 
the English indus- 
trial revolution 
arrived, the water 
or wind mill, whick 
had persisted till 
then, gave place to 
the steam - driven 
mill, millstones 
being replaced by 
rolers, in many 
cases of steel with 
cutting teeth, 
through which the 
grain passed. It 
was reserved to the 
present year, and to 
the county of Dur- 
ham, to witness 
in England the 


evolution of this 
ancient. industry— 
the application of 
electricity to flour 
milling on any con- 
siderable scale. 
The Co-operative 
Wholesale Society, 
Ltd., whose head 
offices of the New- 
castle. branch are 
at Manchester, 
possess a very large 
and well constructed 
flour mill and silo 
at Dunston -on- 
Tyne, on the banks 
of the river, facing 
the large works of 
Messrs. Armstrong, 
Whitworth & Co. 
These confronting 


: Dunston FLOUR Minn: Conveyors AND DivERTERS, Тор or Simo Hovsr. industries of peace 
latest step in the 
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Dunston Frovg MILL: CONVEYORS AND MIXERS IN THE So BASEMENT. 


and war are both 
very busy, for the flour mill runs 
144 hours a week. It is worthy of 
mention in passing that the whole 
of the change from steam to elec- 
tric drive was effected by Mr. W. 
Fletcher, M.I.M.E., A.I.E.E., the 
Co-operative Society’s engineer, 
with the collaboration of the engi- 
neering staff of the County of 
Durham Electrical Power Distri- 
bution Co. Ltd., without Ње 
slightest stoppage of work. This is 
all the more remarkable because the 
time elapsing from the decision of 
the society’s directors to scrap 
their steam plant, to the completion 
of the change-over, was only three 
months ; the actual time taken in 
changing over, from the date on 
which the plant was delivered, was 
one month, and in order to avoid 
stoppages, the work was accom- 
plished at week-ends. The substi- 
tution of upwards of 2,000 EB. P. 
of electric motive power for steam 
drives in four week-ends, some of 
which wereof only 12 hours' duration, 
speaks well for the foresight and 
smartness of execution shown by those 
responsible for the change-over. The 
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whole of the motors in the installation, which are of the three- 
phase induction type, were supplied by the British Westing- 
house Co., who also supplied the high-tension switchgear. The 
distribution switchgear (low tension) was made by Messrs. 
Reyrolle & Co. There has not been, from the first run of 
the first motor installed, to the present date, a single com- 
plaint with regard to the operation of the plant. 

It is interesting to note the bearing of electricity on the 
modern manufacture of flour, as exemplified by this mill. 
A large proportion of the grain comes by river, either in 
ocean-going vessels or in barges. On the arrival of the 
vessel at the wharf, portable motors, each of 25 B.H.P., are 
placed on board and work bucket-type discharge elevators 
which lift the grain from the hold of the ship to & band 
conveyor, which in turn carries the grain to the receiving 
house. This discharge elevator can deal with 100 tons per 
hour, and is suitable for ships up to 25,000 qr. capacity. 

In the receiving house and grain cleaning building are two 
elevators—one for the ship deliveries, the other for barge 
shipments—which carry the wheat to two Avery weighing 
machines dealing with a ton or a ton and a half at a time. 
The grain then passes through three separators which pick 
out straws, stones, string, and other large impurities. Mean- 
while, fans in the separators winnow the dust into cyclone 
collectors. Thence the grain passes to the top of the silos or 
grain-hoppers by bucket elevators, which discharge it into belt 
conveyors with diverters, which latter pass it into any hopper 
required. The total capacity of the dirty and clean wheat 
silos is 40,000 qr. At the bottom of the dirty wheat silos 
ran conveyor bands with Moir mixers in order to secure such 
blends of grain as are necessary. After passing a battery of 
separators and graders, cockle and barley cylinders, and 
scourers, which purify the grain and render it free from 
foreign matter, the corn is washed with water, then passes 
through whizzers’’—strong currents of air being blown by 
electric fans through the corn as it ascends a spiral casing to 
draw off the water—through conditioners and coolers to the 
clean wheat silos. On its way thence to the milling 
machinery it is passed through a brush machine for final 
removal of dust before going into the grinding bins. The 
above process can deal with the equivalent of 240 sacks of 
wheat (20 stones each) per hour, and it is obvious that a 
considerable amount of power is necessary. The electrical 
installation in this building consists of four 75-H.P. motors, 
one 50-H.P., two 35-H.P., and three 5-H.P. motors, princi- 
pally used for the complete system of belt and bucket con- 
veyors, and for the separators, brushing machinery, &c. 

The milling process is that of passing the grain through 
& long series of roller mille, so arranged that the grain 
is both crushed and ground to the finest flour. The 
whole system of cleaning and milling plant was installed by 
Messrs. T. R. Robinson & Co., of Rochdale, to whom we are 
indebted for some of the illustrations. "The conveyance of 
the grain to the mills by bands requires two 30-H.P. motors, 


while in each of the flour mills (which are in exact duplicate) 


there аге two 120-H.P. motors, one 100-H. ., one 75-H.P. 
and one 30-H.P. motor. 

The system of drive throughout the flour mills and grain 
cleaning house is an adaptation of the usual mechanical mill 
drive in use before the adoption of electricity. At the 
change-over the points of application of the power were 
increased as much as possible, the driving being broken up 
into smaller sections, reducing, as much as possible, loss of 
energy by friction. The mills were, until quite recently, 
equipped with a very complete installation of seven Galloway 
boilers, two compound tandem engines with condensers for 
the mill-drive, each of 350 н.р. capacity, a Robey compound 
tandem engine of 500 н.р. for the cleaning house, two 
Willans engines coupled to Westinghouse generators for the 
mill lighting, and one or two motors. In place of this, a 
sub-station has been built on the premises into which a high- 
tension three-phase supply at 6,000 volts is delivered from 
the County.of Durham Electrical Power Distribution Co.'s 
mains. It is transformed to a 440-volt three-phase 
40-period supply, on which all the motors are run. The total 
horse-power of the new installation is about 2,000, and the 
abolition of an up-to-date steam plant of such magnitude 
in perfect working order, for a supply from the mains of a 
power company, shows the solidity of the claims of large 
electric supply organisations that they can provide power at 


rates which destroy competition from any other form of 
power plant, and at the same time make a commercial 
success of their undertaking. 

The Co-operative Wholesale Society has, it will be seen, 
effected economy in manufacture in two stages: first, in 
selecting such a locality as Tyneside, where water and rail 
are so accessible ; and second, in utilising the supply of 
cheap electric power which is to be obtained throughout 
this area. Their example should be well worth the 
serious consideration of manufacturers who have any reason 
to think that, either from the point of view of geographical 
situation or power costs, their works are not in a position to 
meet competition with the utmost efficiency. 


LIGHTING and POWER NOTES. 


(Concluded from page 790.) 
Manchester.—The Dean of Manchester (Bishop Welldon) 


is making an appeal for £1,000 to cover the cost of the electric 
lighting of the Cathedral. 


Mansfield Woodhouse.—The Mansfield T.C. has served 
the U.D.C. with notice of its intention to apply to the B. of T. for 
an E.L. prov. order. 


Morecambe.— The receipts on the tramways for the past 
year were £8,241, and the expenses £6,465, leaving, with the 
balance brought forward, £2,177 tor distribution. It is recommended 
that a dividend of 5 per cent. be paid ; that £600 be set aside to 
reserve, and that £477 be carried forward. 


Motherwell.—Messrs. David Colville & Sons, Ltd., 
Dalzell Steel and Iron Works, Motherwell, who are putting in a 
complete electrical installation for driving their plant, are installing 
an unusually large battery of the Chloride type, some particulars of 
which appear among our “ Contracts Closed " to-day. 


Newport (Mon.).—A  L.G.B. inquiry was held on 
November 6th into the application of the T.C. for a loan of £10,000 
for E. L. fittings, motors, &c., viz., £4,000 for motors and appliances; 
£500 for arc lamps and accessories; £1,000 for heating and cooking 
apparatus; and £4,500 for wiring consumers’ houses. Therc was no 
opposition. | 


Queensland,— Electric coal-cutters are to be introduced at 
the Blackheath Colliery, Bundamba, Queensland. Mr. R. W. Black, 
the proprietor, has tested the quality and extent of the seam, and 
now proposes to work the property on the most up-to-date scientific 
principles, with new machinery costing £6,000. The intention is 
to install one McEwan 100-x w. set, which will suffice to drive eight 
electric coal-cutters, a pump, and a fan for ventilation purposes. 
It ів stated that the present output from the mine is about 350 
tons per day, but when the new macbinery is installed it can be 
increased to 1,000 tons per day.—Australasian Hardware and 
Machinery. 


Rawtenstall.—A Press report states that the Т.С. has 
decided to generate its own electricity, and has purchased land 
for the site of a generating station. The Council considers it 
advisable to buy the Rossendale Valley steam tramways within the 
borough, and to electrity the system, and a scheme is being jointly 
considered by Bacup, Rawtenstal and Haslingden whereby the 
three boroughs may unite for electric tramway and lighting pur- 
poses, the Rawtenstall generating site being a central one for the 
three towns. 


Redditch.—The U.D.C. has reduced the price of energy 
for lighting from 54d. per unit to 44d. 


Sevenoaks.—The Kent Electric Power Co. has 
informed the U.D.C. that it intends to commence the laying of 
E.L. mains in the town during this month. 


South Africa.—JouaANNESBURG.—Mr. W. S. Smits, of 
Johannesburg, acting on behalf ofthe African Concession Syndicate, 
Ltd., has made application in the Transvaal to construct and 
maintain & power line, starting from a generating station at the 
Jupiter Gold Mine, and traversing various mining properties, for 
supplying energy thereto, and eastward through the farm Elads- 
fontein to Boxburg, and westward through the farms Doomfontein, 
Tarffontein, and Laanglaagte. It is proposed to supply three-phase 
alternating current, at a voltage not exceeding 10,000 volts. 

ALIWAL NonTH.—Our Cape correspondent says that an interesting 


feature of the recent visit of the Governor of Cape Colony to 


Aliwal was the fact that all the tents, &c., in his camp were fitted 
up with electric light. The work was carried out in a few hours. 
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Port ELIZABETEH.— The Town Council recently discussed the 
electric lighting scheme with special regard to the financial aspect. 

The following statement has been prepared by the Town Treasurer 
on the instructions of the Finance Committee :— 


Total amount expended on the scheme as originally laid down by the 
electrical engineer is А act os ave a 


; I xx .. £94,791 
Engineer's estimate was vá di es va .. 83.358 

Over-spent.. da s és . £11,433 
Estimated cost of completing schemo 5,000 
Total additional cost of complete scheme over estimate . . 416, 433 
The total amount of loan те s n v a £100,000 
Flotation, &c., charges 5,404 
Leaving available for the scheme the sum of .. .. £04.506 


The total amount expended on the E. L. scheme, we understand, 
is £100,663, and it appears that instead of having several thousand 
pounds in hand for working expenses there is at present a small 
deficit. It was decided not to goto the ratepayers for their sanction 
to borrow more money at present, so the Council has temporarily 
transferred £1,500 from the town board fund to the E. L. fund. 
The electrical engincer bas been questioned respecting the state of 
the steam turbine, which has only been working a few days in the 
past six months, and which has been under repair for four months, 
and the answers given are stated to be generally unsatisfactory. 


South Ameriea.—In view of the lapsing of the 
contract with the existing company at the end of next year, 4 new 
corporation, stvled the Empresa Hydro-Electrica, has been formed 
at La Paz, Bolivia, with a capital of 1,700,000 fr., to supply elec- 
tricity for lighting, power and traction. 


South Lanes.— Messrs. Sackville & Swallow, bleachera, 
Pendlebury, are adopting electric driving in place of steam. Messrs. 
Burgess, Ledward & Co., of the Wardley Mills, Walkden, have 
installed electric motors in their dyeing departments, and Messrs. 
T. Nuttall & Sons are supplementing steam plant with electrical 
power at their Worsley Road Mills. 


Stratford.—The accounts of the Stratford District 
Council for the year ended March 31st last, presented to the last 
meeting of this Council, show that in the Electricity Department 
the second year's working, after payment of all interest and loan 
charges, resuited in а net profit of £383. А sum of £911 has been 
transferred to the depreciation account. 


Stroud.—The B. of T. has written to the U.D.C. point- 
ing out that no steps appear to have been taken to carry out tho 
E. L. order granted in 1903, and asking for reasons why the order 
should not be revoked. When the.matter came before the Council 
on November- 7th, it was stated that the Gloucestershire E.P. Co. 
was’ taking steps in the matter, and that another company bad 
offered to carry out a scheme. It was decided to reply to this 
effect, and to apply for an extension of the order. 


Surbiton.—On account of the increased demand for energy, 
the following expenditure within the next year is stated to be 
necessary :—£7,400 for extension of buildings and machinery, 
£5,700 for services and meters, and £2,500 for extensions of mains, 
which, with an amount over-expended on the original loan of 
£50,000, would bring the additional required sum up to £18,000. 
The Committee has recommended the sanction to tue borrowing of 


£20,000 for these purposes, and the Council has agreed to apply for 
the loan. 


The Maldens.— The agreement come to between the 
U.D.C. and the County of London Electric Supply Co. provides that 
the latter shall apply to the Board of Trade next month, with the 
support of the Council, fora Provisional Order, the Order to contain 
a clause for the revocation of the Council's Order of 1904, and a 
clause enabling the Council to purchase the undertaking at the end 
of 21 years or any succeding seven years as a going concern, the 
price of purchase to be determined by arbitration, failing 
agreement. The area of supply is to extend from Coombe to 
Old Malden. The company is to pay the costs of the Council 
in obtaining its own Order, amounting to £390 odd, and the 
cost of the revocation of the Order and all expenses incurred 
by the Council in supporting the application of the company. The 
money is to be paid on the execution of the agreement, and is to 
be returned in the event of the company failing in its application 
through no fault of its own in obtaining the powers sought for. 
The maximum charge for energy is fixed at 7d. per unit for the first 
180 hours' consumption in the winter quarters, and 90 hours' con- 
sumption in the summer quarters, and 3d. afterwards; and 2d. per 
unit for power and heating. 


TRAMWAY and RAILWAY NOTES. 


Australia,.—Sypxry.—An important extension of the 
tramways system is shortly to be commenced, which includes the 
laying down of tracks in ten or more streets, 

Canada —WrnnAsD (Oxt.).—Messrs, G. H. Burr 


and Wad éington are seeking n fritidiise fot the construct! 
electric railway in Weiland” constenchion Of ab 


Croydon.—It was announced last week that the new 
section of route between West Croydon and Sutton, ria Waddon, 
Wallington, and Carshalton, was to be opened for traffic on Satur- 
day last. The length of the new route is about five miles. 


Continental Notes.—ITALY.—In the course of a detailed 
explanation of the difficulties under which the railways, recently 
acquired by the State, are labouring, Reuter states that electric 
traction will be widely adopted at Genoa, at Mont Cenis, round 
Milan, and along the Gulf of Naples. 

The Mantova Provincial Council will inaugurate, on the 24th inat., 
its system of electric tramways running to Asola and to Viadana. 

The Provincial Council of Padua has unanimously approved an 
agreement with the tramway company of Venice for the con- 
struction and working of an electric tramway between the two 
towns. A eupplementary generating station will be erected in the 
neighbourhood of Stanga. 

The Director-General of Italian State Railways has recently had 
under consideration a project for working the heavy trains coming 
through the Simplon Tunnel over the Porto-Ceresio route into 
Milan. The Minister has not yet, however, been convinced that 
these heavy trains can be worked so economically by electrical 
means on the low tension direct-current system with which the line 
is equipped, as to warrant dispensing with the steam locomotives. 

GERMANY. -A scheme is under consideration to extend the Elevated 
and Underground Railway of Berlin, Charlottenburg. From the 
present Knie terminus a 41 km. extension to Westend will be con- 
structed with a branch to Wilhelmsplatz. There will be four 
Stopping places. 

A project has been conceived for the erection of a hydro-electric 
station on the Ache River in the Otzt Valley, the energy to be 
used for the working of the Arlberg section of the State railways. 
Costly masonry works are involved in the scheme, with an equip- 
ment of turbines, &c., and it is expected that power equal to 
13,900 н.р. will be furnished. 


Glasgow.—The extension of the tramways from Castle 
Street was opened on Saturday last. 


Great Northern Railway.—Our contemporary, the 
Келгин Gazette, last week stated that although for some time past 
the G.N. Railway Co. has been giving the most careful considera- 
tion to various systems of electrification, it has not yet been satis- 
fied that any of the proposals put before it warrant the necessary 
expenditure to make it certain that the present suburban traffic 
can be hauled without increase in expense. Whether or no this is 
the case our contemporary has no means of deciding, but it expresses 
the opinion that the company would not be wise to give up con- 
sidering this problem merely because those companies which have 
electrified have not published their results, and further goes on to 
вау that it has before it the. preliminary estimates and. details of 
the actual. results since obtained on. these lines, and if the G. N. Co 
only goes to the right source for its advice, it will find the benefit 
of a scheme prepared in the light of actual experience. At least 
it can satisfy itself as to what electricity really can or cannot do 
for it. 


Huddersfield.—The Т.С. has decided to apply to the 


B. of T. for a prov. order for the extension of the electric 
tramways from Crossland Moor terminus to Crossland Hill. 


Japan.—The Board of Trade Journal, quoting from 
a Japanese paper, says that two important electric railway proposals 
for Kobe are now under consideration by the Government, whose 
official sanction thereto is expected shortly. The first is that of 


_the Kobe City Electric Railway for permission to connect the 


Hanjin and the Kobe electric lines, and the second is an applica- 
tion by the Hanjin Electric Railway Co. for permission to extend 
its line to the American Hatoba. An agreement has already been 
arrived at between the Osaka municipality and the Hanjin 
Electric Co. concerning the connection of the latter line wi. the 
Osaka Harbour electric line. > 


London.—1..C.C.—The members of the Highways Com- 
mittee travelled on a portion of the new electrified Northern 
system on Saturday last from the Angel, Islington, to Highbury 
Station. 

At last week's meeting the joint report of the Finance, High- 
ways and Improvements Committecs on street widenings in con- 
nection with tramways was presented and postponed for further 
consideration, as stated in our last issue. The report went on to 
вау :—'' With regard to street widenings along the main traffic 
routes in the county, we are of opinion that many such widenings 
onthe lines of existing or projected tramways are such as would 
sooner or later be carried out quite apart from the fact of the 
Council being the owners of the tramways. At the same time we 
are impressed with the fact that such widenings are often expedited 
in the interests of the tramways, and its seems to us that some 
charge against the tramways account may not unfairly be insisted 
upon asa recognition of the improvements being carried out at an 
earlier date than would otherwise be the case. It would not, we 
think, be unreasonable in such cases, to require that the charge 
against the tramways account should bear some relation to the 
interest payable on the capital required for the improvement, for 
the period by which the improvement may be presumed to have 
been anticipated. For example, suppose that an improvement is 
carried out 10 years earlier than it would have been if there were 
no tramway to be considered. The money has to be found for the 
improvement 10 years earlier than it otherwise would have been, 
and the present value of the interest Te 1 this perioti at, 
ваў, OF percent, is equal to about 20 per cent, of the сарин! cost 
of the Improventétt. If seren penn were the perlod Ву Which an 
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improvement were thus anticipated, the interest charge would 

work out at 214 per cent. The mean of these two percentages is 

25 per cent., and we take that figure for present purposes. There 

are, however, other considerations, which, in our opinion, go to 

show that the charge to the tramways account of such a proportion 
of the cost would operate too favourably to the improvement 
accounts. The first is that the longer an improvement is delayed, 
the more expensive it will probably bein the majority of instances, 
and any saving through the earlier carrying out of the improve- 
ment may therefore be taken in reduction of the amount chargeable 
to the tramways account calculated as above. Again, while it may 
be true that but for the tramways the improvement would not have 

been carried out so soon, there can be no question that when the im- 
provement has been carried out, benefits immedistely begin to accrue 
in the shape of increased public convenience, and no doubt, in many 
cases, increased rateable value. The value to be given to these 
considerations cannot be accurately measured, and would, no 
doubt, vary in different cases, but for the purposes of a general 
rule it would, we think, be sufficient to reduce the percentage 
arrived at above by one-half, which would give as the charge 
against the tramways account in respect of the cost of the improve- 
ment, a percentage of 124, or one-eighth of the estimated net cost 
of the improvement. We are of opinion that such a charge shquld 
be made in ackndwledgment of the improvement being expedited, 
and that, as a general rule, it should be a fixed sum, calculated as 
above suggested, and not a proportion of the actual net cost. This 
would simplify the keeping of the accounts. This rule would 
apply only to those cases where it is considered that the street 
widenings are county improvements along main traffic routes which 
would be carried out sooner or later to meet the demands of 
through traffic, quite irrespective of the question of tramways. In 
any case were an improvement is undertaken specially on account 
of tramways, we think that the whole cost should be charged to the 
tramways account, and that where an improvement is undertaken 
as being desirable and urgently needed apart from any question of 
the construction oy reconstruction of tramways along the thorough- 
fare, there should be no charge against the tramways account. We 
think that the duty of advising the Council to which of the above- 
mentioned classes any particular improvement belongs should be 
delegated to the Improvements Committee.” The joint report 
submits recommendations in the direction indicated, and suggests 
that the standing orders should be amended accordingly. 

Тһе new section of tramway which has been laid between 
Camberwell Green and Lordship Lane was opened for traffic on the 
14th inst. . | 

The. Highways Committoe, at Tuesday's mecting of the L. C. C., 
asked for authority, to communicate with the-B. of T. and tbe 
Camberwell and Lewisham Borough Councils with a view to the 
adoption of the overhead trolley, instead of the underground 
conduit, system on the authorised tramways from Woodwarde Road 
v/a Lordship Lane and London Road, to Dartmouth Road, Forest 
Hill; and from Grove Lane to Stewart Road, Peckham. 

HAMMERSMITH AND City Rattway.—One or two of the new joint 
stock multiple-unit trains of the Great Western and Metropolitan 
Railways have been recently put into public service between 
Hammersmith and Aldgate, and we believe they are running 
satisfactorily. 

Manchester and Oldham.—<An arrangement between 
Manchester and Oldham fora through tramway service is under- 
stood to have been completed. 'The main obstacle has been with 
regard to some of the intervening localauthorities. January lst 
next is mentioned as the date when the through service will begin. 


Panama.—The government of the capital district of 
Bogota has granted a concession for 60 years for an electric tram- 
way, with exclusive rights to the streets of Bogota and the roads of 
the district, to the Bogota Street Railway Co. of New Jersey. 


Rhyl.—A scheme has been laid before the Council 
for the construction of an electric light railway to encircle Rhyl 
and extend to Prestatyn along the sea front. The Council is 
prepared under certain conditions to give its sanction, one stipu- 
lation put forward being that the section between Rhyl and 
Prestatyn should be completed first. 


Wickham (Durham).—At a meeting of the U. D. C. on 
the 8th inst., it was reported that a letter had been received from 
the Gateshead and District Tramways Co. offering to pay 4400 if 
the Council would release the company from their agreement, and 
consent to the abandonment by the company of the extension of the 
tram ways from the Cross Keys to the Dun Cow, Dunston. After 
considerable discussion on the matter, it was decided not to accept 
the amount offered, but refer the subject to the Tramways Com- 


mittee. 


TELEGRAPH and TELEPHONE NOTES. 


Australian Telephones.—The proposal to reorganise 
the telephone rates aronsed violent opposition some time ago, on 
much the same basis of ignorance and parsimony as that on which 
the municipal telephony movement was founded in this country. 
The Government proposed to adopt the toll system, in place of the 
in ble unli raten previously in vogue. The latest report 
is tha minimum charge is to be £8 per 1 Sydney 
Melbourne, Briltune and Adelaide, atd 24 108. in Perth and 


Hobart, with six free calls per day, or about 2,000 perannum. In 
country districts the rates will be £4 for exclusive service, and £3 
for a two-party line. Beyond 1,000 calls per half-year, the charge 
will be 1d. for two; from 2,000 to 3,000, 1d. for three; abeve 
3,000, 1d. for four. Until February next new subscribers will 
have the choice of the toll system orthe flat rate; after that there 
will be no more new flat rate subscribers, but those already enrolled 
will not be disturbed. New instruments will be introduced by 
degrees all over the Commonwealth. 

The rates seem to be extremely low, and we fear the Government 
will find is difficult, if not impossible, to make ends meet. 


Bahamas.—The Annual Colonial Report for the 
Bahamas 1905-6 states that the revenue of the telegraph depart- 
ment was £1,520, and the expenditure £558. Іа 1904 the revenue 
was £1,220, and the expenditure £573. A total of 4,419 messages 
passed over the Nassau-Florida cable, of which 477 were to aud 
from Great Britain and 3,137 to and from other countries. The 
number in 1904 was 3,311. 

A telephone exchange is now being set up in the city of 
Nassau. 


Саре to Cairo Telegraph.—An interesting article, well 
illustrated, by Mr. F. A. Talbot, appears in the November issue of 
the Wms Work. А brief historical summary of Mr. Cecil 
Rhodes's great scheme is given, after which follows a graphic 
account of the difficulties overcome by the engineers in carrying 
out the work. Only 450 miles, from Ujiji to Port Victoria, remains 
to be covered, and as this section is exceptionally rugged, it ie 
probable that wireless telegraphy will be used to span it. 


Constantinople-Fao.—The telegraph line between 
Constantinople and Fao in the Persian Gulf is to be doubled, the 
new line following a route less ditlicult than that of the existing 
line. 


Egypt.—Considerable progress is being made in the 
construction of telephone lines in Egypt, and during the year 
850 lines which are in hand will be completed. There are at 
present 1,036 lines open, 457 of which were added during tho last 
year. 


` 


Liverpool.—Electrical sound-transmitting apparatus of 
an irteresting character is being obtained by the Mersey Docks and 
Harbour Board, at a cost of £900, from the Submarine Signal Co., 
of Boston.- For about three months past, sound-transmitting 
apparatus -of the: kind in question -has been in use experi- 
mentally on the North; West Lightship, in Liverpool Bay, 
and between the lightship and certain steamers entering 
and leaving the Mersey. Each lightship fitted with the appa- 
ratus will be allotted a special index number, which will serve 
as the identifying number to vessels, the number of sounds heard, 
indicating the number borne by the lightship, and her presence in 
the locality, and consequently the whereabouts of the vessel hearing 
the sound. Within a distance of eight to nine miles of the lightship, 
the sounds of the bell are audible on a vessel having the receiving 
apparatus. The sounds of the bell can be distinctly heard on vessels 
which have no receiving apparatus, by the simple expedient of placing 
the ear against the skin of the ship at a point below the water line— 
inside, of course. Insuch a сазе, the sound of the bell can, it is said, 
be heard at three times the distance at which an ordinary fog-horn 
can be heard. During the three months that the bell on the North- 
west Lightship at Liverpool has been in use, it has been found to 
work so satisfactorily that the Cunard and White. Star Shipping 
Companies have had their steamers on the Liverpool and New York 
service provided with apparatus for picking up" the sounds. The 
Mersey Docks and Harbour Board have purchased a new and 
duplicate apparatus for the lightship for the sum stated. A full 
description of the apparatus has already appeared in our pages. 

The Admiralty has also been making official trials of the system, 
on the armoured cruiser Antrim, the bell, operated by pneumatic 
power, was carried by the torpedo gunboat Spanker. The experi- 
ments were very successful, in spite of rough weather, the bell 
being audible at a distance of 16 nautical miles, and its position 
being accurately localised. The employment of the system in con- 
nection with submarines is under consideration. 


New Cable.—The Danish Northern Telegraph Co. has 
obtained from the Russian Government a concession for laying 
cables from St. Petersburg to Denmark, vid Libau. 


Paisley.—An outbreak of fire in a building adjoining 
the National Telephone Co.’s exchange last Saturday brought down 
a large number of overhead wires and disorganised the whole 
service. Steps were taken immediately to restore the con- 
nections. 


South America.—The German  Consul-General аб 
Valparaiso reports that A. E. Price, of that city, has obtained a 
concession for the installation and working of telegraph lines 
between Santiago and Iquique, with various sub-stations and 
branches.— B. of T. Journal. 


Spain.—The telegraph system during the year, 1904, 
was represented by 28,809 kilometres of aerial line, 175 of under- 
ground cables and 3,290 kilometres of submarine cable, total, 32,274 
kilometres of line, and 76,323 kilometres of wire. The personnrl 
was increased in 1904 by 1,130 to 4,190; the junior staff accounted 
for the greater part of the addition, the superior employés re- 
mai ing unaltered db 188. s us cotüprised 1,645 offices, 
883 Delónglnp to the Government, 879 to milway companies opth 
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to the public, and 154 to municipalities. Of the above 27 were 
opened during the year. Inland telegrams were fewer than in the 
previous year by 19,689, there being altogether 3,529,689, of which 
2,955,125 were private, 386,155 official and 188,409 service messages. 
During the year 577,738 telegrams were sent to foreign countries 
and 653,637 were received from them, while 186,697 passed in 
transit, making the international traffic altogether 1,418,072 tele- 
grams. Tbis is ап increase over 1903 of 124,161 telegrams, the 
number of words paid for being 17,090,629, or an increase of 
1,288,955 over the same period. The telegraphic system, therefore, 
handled a grand total of 4,947,761 telegrams. The inland service 
produced a revenue of 5,552,153 pesetas (about £222,086), a decrease 
over 1903 of 77,410 pesetas (about £3,096). This loss was, however, 
covered by the increase of receipts on account of the international 
service, which produced 2,460,728 pesetas (about £71,741), or an 
increase of about £2,957. The total revenue from the telegraph and 
telephone systems was 8,994,085 pesetas (about £359,763), and 
the expenses provided for inthe Budget were 9,263,531 pesetas 
(about £370,541). 

There were 18,575 telephone stations and call offices in 1904. 
Barcelona had 3,010 subscribers; Madrid, 2,383; Bilbao, 1,275; 
Valencia, 1,007; Sabadell, 439, and Las Palmas, 171.—Jvurnal 
Téléyraphique. 


Telegraphic Interruptions and Repairs :— 


CABLES. , INTERRUPTED, REPAIRED, 
Trinidad-Demerara or 1.) .. eo ee „„ Aug. 960, 1901 .. - 
Cayenne-Pinheiro ee m M ee Aug. 18, 1902. bb 
Bt. Lucia-Martinique .. - е s ee Мау 7, 1902.. vo 
Dominica- Martinique ee m eo ee ee May 7 1902 "T ee 
Guadeloupe- Martinique Aug. 29, 1906 
Mole St. Nicholas-Port au Prince Aug. 16, 1906 
Curacao-Coro 
Curacao-La Guayra } Closed.. .. Jan. 12, 1906 .. ә 
Curacao- Maracaibo 
Reissa-Issa and Heissn-Yemani (Yemen).. Oct. 22, 1902 
Tarifa-Tangier . ee ee : 


Port Arthur-Chifo " (Closed) 2. ee өе ео м 

Garachico-Santa Cruz .. os m S. 

Las Palinas-Arecife s 
LANDLINES, 

Puerto- Barrios eo eo ee ee ee 


Aug. 18, 1906 .. 


.. Aug. 28, 1902 .. T 


Telephone Charges.—In answer to a question in Parlia- 
ment, ће P.M.G. recently issued the following statement:—'' The 
telephone calls made by subscribers to the larger exchanges in 
London are recorded by means of meters attached to the lines. At 
suburban exchanges & written record of calls is made by the 
operators. Calls are not recorded against subscribers until effec- 
tive communication has been established, and no charges are made 
if the distant subscribers are engaged, or fail to answer, or if their 
lines are out of order. Strict supervision is exercised over the 
recording work of operators. Whenever there is an account to 
render it is rendered monthly; but as the annual subscription paid 
by message rate subscribers in London includes a minimum pay- 
ment for 360 calls, it is only when that number is exceeded that 
an account becomes necessary in the case of exchange calls. In 
the case of deposits for trunk calls and telegrams, accounts of any 
charges are always rendered monthly. І have no reason to think 
that the present system of rendering accounts gives rise to dis- 
satisfaction.” 


Wireless Telegraphy.—A wireless telegraph service 
was Inaugurated on September 1st last between Derna, Tripoli and 
Guelemich, about 60 kilometres south of Makri, on the coast of 
Asia Minor, to the east of the Island of Rhodes and about 392 
nautical miles from Derna. ‘The speed of the service 18 10 words 
per minute. Journal Télégraphique. 

Work is in hand on the establishment of a system of wireless 
telegraphy between Mazatlan, Mexico, and San José del Cabo, 
Lower California, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Accrington. — November 30th. Cables, troughing, 
bitumen; pole-work, overhead work, switch-pillars ; electric 


tramcars complete, for the Corporation tramways. See “ Official 
Notices" November 9th. 


Barry Railway Co.—November 23rd. Stores and 
materials for one year, including electric incandescent lamps, wires 


and sundrics. Forms, samples and patterns, &c., at the Storekeeper's 
Office, Broad Street, Barry. 


Саре Town. — November 28th. Tenders will be received 
by the Chairman of the Tender Board, Cape Town, for the supply 
of dry cells, oblong, 3 in. by 14 in. by 6 in. high, regenerative or 
non- regenerative type, for the period February st to October 318t, 

1907. — Board of Trade Journal. 


Dublin.—November 19th. Stores for the Dublin United 
Tramways Co., Ltd. See “ Official Notices " November 2nd. 


Hackney.—November 22nd. One 1, 500-Kw. steam 
dynamo with accessories, See Official Notices October 26th. 


Rome.— December 31st. The Municipal Council is 
inviting tenders for new street railways at Rome. Apply to the 
" Sindaco di Roma.” 


Saltburn-by-the-Sea.—Storage battery for the Cleveland 
Trust, Ltd. See Official Notices to-day. 


Spain.—November 20th. 'The municipal authorities of 
Aviles are inviting tenders until the 20th inst. for the concession 
for the electric lighting of tbe town during a period of 20 years. 
Particulars may be obtained from, and tenders are to be sent to, 
El Becretario del Ayuntamiento de A viles, Spain. 


Spain.—December 6th. The Garela de Madrid of 
November 8th contains a notice inviting tenders, which will be 
opened 30 days from the above mentioned date, at the office of the 
Director-General of Posts and Telegraphs, Madrid, for laying a 
submarine cable between Barcelona and Palma (Majorca), in 
accordance with conditions and specifications set forth in the 
Gaceta. Payment will be made by the Spanish Government in 
the form of a certain number of annual payments of 81,551 pesetas 
(about £2,939); if the amount of cable required is that estimated, 
viz., 156 miles, these payments will be made for not more than 
13 years—13 payments. If this estimate should prove incorrect, 
payments will be made for a greater or lesser number of years, 
according to the amount required. The work will be awarded to 
the tenderer requiring the least number of annual payments, 
provided that the conditions of tender are fully complied with. A 
copy of the (7acc/a can be seen at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 


London, E.C. 


Sunderland.—November 30th. Four 350-Kw. rotary 
converters, static transformers, and high-tension switchgear for 
same. See Official Notices " to-day. 


CLOSED. 
Brandon.—The U.D.C. received the following tenders 
for the installation of the E.L. at Brandon Colliery :— 


Reid, Ferens & Co., Newcastle (accepted) £642 
C. Pullan, Bradford 735 


G. H. Armstrong, Chester- le- ‘Street Mite is es 742 
W. Fletcher, Newcastle  .. us - vs 670 
Hind & Son, Stockton ; Я s F 792 
W. T. Glover & Co. Manchester 3 1.172 


Northern Electrical Engineering Co., North Shields 298 
British Insulated and Helsby Cables. 959 


Burslem.—The T.C. has accepted the tender of Callender's 
Cable & Construction Co., Ltd., for the supply of 1,000 yards of 
cable, at £92, and that of Messrs. Dick, Kerr & Co. for a new 
generating set, at £1,342. 

Derby.—The T.C. has accepted the tender of Messrs. 
C. A. Parsons & Co. for the supply of two 1 woe: H.P. turbines for 
the electricity works, at £10,686. 


London.—The Metropolitan Railway Co. has accepted 


the tender of Messrs. Rowland Carr & Co, of London, for the 


next 12 months’ supply of cast-iron socket pipes and fittings. 


L.C.C.—The Fire Brigade Committee of the L.C.C. received the 
following tenders for wiring the new station which is being 
erected in Cannon Street, E.C. :— 


L. W. Sunderland & Co. 


(recommended) £257 
F. J. Coleby & Co. 965 


Frank Suter & Co. a P is e s 800 
Durell & Co. vi es ia xis ee 823 
Oliver Clark & Co. ae ae oe s се 826 
G. Е. Taylor & Co. DR бә as és ae 8336 
Roger Dawson, Ltd.  .. ei б es EN 340 
J. О. Grant & Taylor. si "n V ES 851 
Barlow & Young .. а s x vs ^ 418 
J. Defries & Sons . 2 ЧЕ T a m 445 
John Barker & Co. ee ee 445 


The Highways Committee propose to ОЙБАЙ a contract with the 
General Electric Co. so as to include the supply of additional 
switchgear for the Battersea tramway sub-station, at a cost not 
exceeding £500. 


Istinaton.—The Lighting Committee has provisionally accepted 
the tender of Messrs. 8. A. Blackmore & Co. to supply from 2,000 
to 3,000 tons of Griff nuts and small coal for the generating station, 
at Зв. 11d. at the pit's mouth, or 9s. 11d. per ton delivered. 
also accepted the tender of Messrs, Phillips & Co., Ltd., to supply 
2,000 tons of Griff nuts and small or Stockin ord coal, 
following rices:— Griff nuts and small, 3s. 11d. at pit's 
9s. 11d. delivered ; Stockingford, 3s. 6d. at pit’s mouth, and Эз. 6d. 
delivered. Only three firms tendered. 


Mersey.—The Mersey Docks and Harbour Board ha 
accepted a tender from Messrs. Johnson & Phillips, Ltd., for a: 
electric light installation on. the. north quay. of the Canada, No. 
Branch Dock. 


It has 


at the 
mouth, 
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Merthyr Tydfi — The B.Q. has accepted the tender of 
the Pearson Fire Alarm Co. for the installation of electrio fire 
alarms at the workhouse, at £185, with an annual rental of £19 148. 
for ten yeara, and half that sum afterwards. . 


Motherwell.—The Chloride Electrical Storage Co., Ltd., 
Clifton Junction, Manchester, have received from Messrs. David 
Colville & Sons, Ltd., Dalzell Steel and Iron Works, Motherwell, 
an order for 115 “ C. W. 14” cella with a capacity of 2,380 ampere- 
hours, to work in series with a reversible sbunt regulating booster, 
with a momentary capacity of 2,400 ampere, and a switchboard for 
controlling the combination, in connection with the electrical 
equipment of their steel-works. 


Newport.—We stated last week that the Corporation 
had accepted the tender of Mesers. William Sanders, of Wednes- 
bury, subject to the borough electrical engineer being satisfied with 
i. We now learn that the tender has been finally accepted. 


Stalybridge.—The Joint Tramways and Electricity . 


Board has accepted the tender of the British Westinghouse Co., 
Ltd., for the supply of awitcbgear for the new turbine set. 


Walsall.—The Т.С. on November 9th accepted the 
tender of Messrs. T. Parker, Ltd,for the supply of a transformer 
tor the Pleck sub-station, at £175. 


West Bromwich.—The Т.С. on November 9th accepted 
the tender of Johnson & Phillips, Ltd., for the supply of cable. 


— — 


FORTHCOMING EVENTS. 


Te-day’s Куга (Friday, November 16th). - Northampton Institute Engineering 
Society. Mr. T. Germann on „ Telephone Sub-station Instruments.“ 
At 8 p.m. Institution of Mechanical Engineers. Mr. Thos. Clarkson 
on “ Steam as a Motive Power for Public Service Vehicles." 
t 790 p.m. Institution of Electrical Engineers (Manchester 
Students). Address by Dr. Marchant on The Training of an 
Electrical Engineer.” 


— 


Saturday, November 17th.—At 10.30 a.m. LE.E. (Students). Visit to the 
L.C.C. Greenwich Generating Station. The Northampton Insti- 


tute Engineering Society will also visit the same station. 
Monday, November 19th.—Institute of Marine Engineers. Meeting. 
Tuesday, November 90th.—At 7.30 p.m. Institution of Electrical Engineers 
(Manchester). At Midland Hotel. Address by the Chairman, Mr. 
T. L. Miller. Address will be followed by & smoking concert. 
At 8 p.m. Institution of Civil Engineers. Paper to be further dis- 
cussed, “ Single-Phase Electric Traction,” by Mr. Chas. F. Jenkin. 
Wednesday, November 21st.— At 8 p.m. Institution of Electrical Engineers 
(Birmingham). At the University. Address by the Chairman, Mr. 
R. A. Chattock. 
Thursday, November 99nd.—At 7.15 p.m. Institution of Electrical Engineers 
Leeds) At the University, Shefiield. Mr. A. Haworth on 
“ Regenerative Control of Electric Tramcars and Locomotives.” 
At 8 p.m. Institution of Electrical Engineers (London). Prof. J. 
Epstein on “Selection and Testing of Materials for the Con- 
struction of Electric Machinery.'" 
At 8 p.m. Institution of Electrical Engineers (Dublin). At Dublin 
Royal College of Science. Address by Mr. A. w. Whieldon, 
i chairman. 
Friday, November 28rd.—At 5 p.m. Physical Society, Royal College of Science. 
Prof. J. A. Fleming on “The Electrical Radiation from Bent 
Antenne." Dr. R. 8. Willows on The Electrical Resistance of 
Alloys." 
&atarday, November 94th.—Northampton Institute Engineering Society. 
Visit to the City and South ondon Railway. 
Institution of Electrical Engineers (Manchester Students) Visit to the 
Stuart Street Generating Station. 


— — M— 
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Tre following orders are issued :— 
Monday, November 19th.—" A" Company, recruits’ infantry drill, 6 p.m.; 
_ technical drill, 7 p.m. | 
Tuesday, November 20th.—' B " Company, technical drill, 6 p.m. Medical 
inspection for recruits, 7 p.m. 
Thursday, November and. C" Company, technical drill, 6 p.m. 
Friday, November 98rd,—'* D' Company, technical drill, 6 p.m. 
J. н, . PHILLIPS, Captain Е.Е., 
For O. C. E. E. R. E. V.). 


— 


Electrical Contractors’ Smoking Concert.—The 
Electrical Contractors’ Association (Inc.), London section, is hold- 
ing а smoking concert at Frascat?s Restaurant (York Room), on 
Thursday, November 29th, at 8 o'clock p.m. | 


NOTES. 


The “Electrical Review” and the Electrical Trades. 
—We want a word with the electrical trades— it directly concerns 
our relations with them. We have said it before, but it seems to 
be the sort of thing that must be stated again and again. And we 
want to say it at the present juncture in the hope that it may 
prevent а good deal of unnecessary correspondence between our- 
selves as editors, and the members of the electrical industry. Far 
too frequently for our liking, and more especinliy of late, we 
receive letters from firms of scme standing, asking what our charge 
will be for the insertion of an editorial descriptive notice, either of 
their new manufactures, their works, cr their trade movements. 
Let us say emphatically, and to everybody concerned, that we have 
never admitted any matter to our editorial pages in return for 
payment, nor do we intend to do 80. It is absolutely opposed to 
our ideas of fair, journalism. We had hoped the whole trade knew 
our principles by this time--but in view of our experience, and of 
what is happening elsewhere, we feel it incumbent upon us to make 
this very plain statement. 


Utilisation of Water Power in Sweden. — А 
Stockholm correspondent, in recalling the fact that Sweden 
recently commenced to utilise the enormous native water 
powers to & greater extent for industrial purposes, expresses 
the opinion tbat the time is. not far distant when elec- 
trical working will be introduced on а considerable mileage 
of the railways. The only question before embarking upon 
the work is to reccive the final results of the experimental work 
which has been in progress fora year. At the present time a power 
station is being established at the Gullspang Fall, which is ex- 
pected to yield at least 150,000 H. P., and to supply a largs portion 
of the centre of Sweden with energy for industrial and illuminat- 
ing purposes. The expenditure on this station is estimated to 
amount to 5,000,000 crowns. It is thought that when the station 
is completed it will be the means of reducing the foreigu coal bill 
by a sum of about 1,500,000 crowns per annum. 


Local Government Contracts and Secret Com- 
misslons,— The Local Government Board has sent a circular letter 
to the various local governing authorities throughout the kingdom 


drawing attention to provisions of the Prevention of Corruption 
Act, 1906, which will come into operation on January 1st next. The 


communication points out that the Act defines as misdemeanpours 


various forms of corrupt transactions in which agents may 
be concerned, and prescribes penalties for the commission 
of these offences. A person serving under the Crown or under 
any corporation, or any municipal borough, county or dis'rict 
council, or any board of guardians is by Sub-sec. (3) of Sec. 1, 
an "agent" within the meaning of the Act, and for the purposes oi 
the Act the expression “ agent "includes any person employed by 
or acting for another, and the expression “ principal " includes an 
employer [Sec. ! (2)]. | 


Electric Shock Fatality.—A painter engaged on the 
Angelo Gold Mine, at Johannesburg, was killed last month, as the 
result of coming in contact with wires carrying current at 3,000 
volts. It appears that he had placed his paint aud brushes 
temporarily in a distribution box, and when taking them out, he 
accidentally touched the wires. 


Educational Notes. — ASSOCIATION or TEACHERS IN 
TECHNICAL IxsmirUTES.— The annual general meeting was held at 
the Birkbeck College on Saturday, October 27th, Mr. Lineham, 
M. Inst. C. E, president, in the chair. The report of the Council for 
1905-6 was received and approved, and it was resolved that in view 
of the generally inadequate provision made in the present scholar- 
ship schemes of local educational authorities for the needs of 
scientific, technological, and trade students, the local branches of 
the Association be instracted to consider what amendments of local 
scholarship schemes are necessary to meet the needs of such 
students, and to press such amendments upon the Local Educational 
Authority with a view of remedying the defects indicated ; also 
that the attention of the technological branch of the Board of 
Education be drawn to the desirability of recruiting the staff of 
inspectors only from those with experience in technological 
teaching. Mr. V. A. Mundella, M.A., B.Se. (head of the Phy sical 
and Electrical Engineering Department, Northern Polytechnic, 
Holloway, N.) was elected president for 1906-7. Mr. John Wilson, 
of 37, Park Mansions, S.W., is the hon. secretary. 

GLASdO W AND WEST OF ScoTLAND TECHNICAL CoLLEGE.— We 
have received the annual report of the 110th session which states 
that the first section of the new buildings was occupied in September 
last year. The section in question constitutes the greater part of 
the scheme, and the whole cost of it has already been discharged. 
The Secretary for Scotland formally opened the buildings in Decem- 
ber last. The Secretary and Director, and the Professor of Mechanics, 
visited Canada and the United States to inspect the engineering 
laboratories there, and a very complete eouipment will shortly be 
housed in the Mechanics and Hydraulics Laboratory and the Motive 
Power Engineering Laboratory. The number or students enrolled 
for the current session was 5,012, of whom 535 were day students. 
The evening students show & slight decrease, owing to the operation 
of an agreement with the local School Boards, whereby the gover 
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nors have ceased to conduct elementary classes in mathematics, 
engineering drawing, and building construction, rightly confining 
their attention to more advanced work. The report gives full 
particulars of the work of the session, and of the extremely 
interesting observations of the deputation to America. 


Institution Notes and Lectures.—INsTiTUTION OF 
ELECTRICAL ENGINEERS (MANCHESTER STUDENTS).— The following 
is a list of the papers and visits arranged for the /1906-7 Session :— 


MEETINGS. 


November 16th.—Address by Dr. Marchant on * The Training of an Elec- 
trical Engineer.“ 

November 30th. — Mr. L. Н. A. Carr-on Trolley г. Conduit.” 

December 1Hth.—Mr. P. Lobel on “ Design of Central Stations.“ 

January lith.—Mr. F. Shaw on Electric Lamps.” 

duc 25th.—Mr. E. G. L. Mosley on ''Adaptability of Electricity to 

ines.“ 

February 9th. Annual Dinner. 

February löth.— Mr. W. Browning on“ Notes on Electrical Conductivity.” 

March th. — Paper to be announced later. 

March 22nd.— Messrs. K. L. Shoolridge апа D. G. Pennington on ‘ Water 
Power as applicd to the Generation of Electricity.” 

April 19th.—General Meeting. 

Visits, 


November 24th.—Stuart Street Generating Station of Manchester 


Corporation. 
December Ist..--Lancashire Electric Power Co.'s Generating Station. 
January 5th.—Probable visit to the works of the Belsize Motor-Car Co., 

Clayton. 


Зали ера visit to Messrs. Dick, Kerr & Co.'s works at 
'reston. 
February 2nd.— Works of Messrs. Mountain & Gibson, Bury. 
February l6th.—-Liverpool and Southport Electric Railway. 
March 2nd.— Salford Corporation Generating Station, Pendleton. 
March 16thi.-— Widnes and Runcorn Transporter Bridge. 
e to Messrs. W. T. Glover's Cable Works, Trafford 

INSTITUTION OF ELECTRICAL ENGINEERS (LONDON STUDENTS).— 
The visit arranged to be paid to the Amalgamated Press, Ltd., on 
November 24th, has been postponed. 

INSTITUTION OF CiviL ENGINEERS.—On Tuesday last week the 
President, Sir A. B. W. Kennedy, F. R. S., delivered his inaugural 
Address; and last Tuesday Mr. C. F. Jenkin read a paper on 
“ Single-phase Klectric Traction.” e 

Roya INSTITUTION.—4A Christmas course of lectures, adapted to 
а juvenile auditory, will be delivered by Mr. W. Duddell on 
“Signalling to a Distance; from Primitive Man to Radio-Tele- 
graphy.” (Experimentally illustrated.) The dates of the lectures 
are December 27th, 29th, 1906 ; January 1st, 3rd, 5th and 8th, 1907, 
at 3 o'clock. 

FaRADAY HovsE OD STUDENTS’ AssociATION.— The first smoking 
concert of the above Association will be held at Frascati's (York 
Rooms), on Friday, November 23rd, at 8 for 8.30 p.m. Any 
members who have not received tickets are requested to com- 
municate with the secretary, 66, Southampton Row. 

ILLUMINATING ENGINEERING  SociETY (New York). — The 
November meeting of this society was held on the 9th inst. at the 
Edison Auditorium, when papers were read by Mr. F.N. Olcott, 
Major E. L. Zalinski and Mr. P. S. Millar on ‘ Fixture Location 
and Residence Lighting,” “ Fixture Design and Location," and 
Location of Lamps and Illuminating Efficiency,“ respectively. 

Tug P. AND О. Barrr.WarLAH's SocikTy.—4AÀ smoking concert 
was held on Wednesday evening last at the Holborn Restaurant. 

ROYAL SOCIETY. — The following papers were to be read at Ње 
meeting held yesterday afternoon :—“ The Effect of Temperature 
on the Activity of Radium and its Transformation Products," by Dr. 
Н. L. Bronson, communicated by Prof. E. Rutherford; The Photo- 
Electric Fatigue of Zinc,” by Mr. Н. 8. Allen, communicated by 
Prof. H. A. Wilson. 

Society oF ARTS.—The following papers bave been arranged to 
be read before the Society during the 1906-7 Session :— 

Wednesday, November 28th.—At 8 p.m. Mr. John W. Gordon on Patent 
Law Reform." Sir William H. Preece, K.C.B., will preside. 

Tuesday, December 4th.—At 4.30 p.m. The Hon. Sir Lewis L. Michell on 
“ The Cape to Cairo Railway.“ 

Wednesday, December 5th.--At 8 p.m. 
K.C.M.G., on ** The Metric System." 


To be read after Christmas,—'' Smoke Prevention in Factories,” by Mr. 
J. B. C. Kershaw, ° 


The L. C. C. Power Scheme.—It is stated in Wednesday's 
Evening Standard that there is a prospect of the L.C.C. scheme 
being considerably modified. "The leaders of the Progressive party 
are being urged by members on their own side to drop the idea of 
the Council working the undertaking in view of the great opposi- 
tion to the scheme as it stands at present, and the difficulty that 
must be experienced in raising the money. The approach of the 
Council elections has also something to do with the proposed 
changes. As an alternative to the present scheme, it is suggested 

.that the Council should build the generating station, und lease it 
to a private corporation, which would lay the mains, and develop 
the undertaking on ordinary business lines. As the continuance of 
the lease would be made conditional on the private corporation's 
complying with rules for fully safeguarding the interests of the 
public, it is held that the Council would secure in this way all the 
control thst was necessary without ranning any financial risks. 
The new scheme is said to be in accordance with the views of the 
President of the Board of Trade, and to have the support of Lord 
Welby and other leading Progressives. ‘I'he compromise would 
also be acceptable, it is believed, to the Municipal Reformers pro- 
vided that the tenders for the generating station were thrown open. 
The present generating station at Greenwich is already obsolete, 
althouvh it is not quite finished. In the event of the leaders of 
the party refusing to modify their plans, the scheme will be 
attacked by a number of Progressives as well as by the Municipal 
Reformers at the coming elections, and should the Municipal 
Reformers be returned in a majority to the new Council there 


Colonel Sir Charles M. Watson, 


would still be time either to drop or modify the Bill, which will 
not reach its second reading until the electicns are over. А strong 
effort is to be made, however, to come to a compromise on the lines 
of the new scheme." | 


Appointments Vacant,—Junior electrical shift engineer 
for East Sussex County Asylum; electrical engineer for His 
Majesty’s Mint at Calcutta ; charge engineer for Newport (£2). 


» 
— Pot 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, te keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Engineers.—The following increases 
of salary have been granted by Derby T.C.:—Mr. W. C. PN, 
Station superintendent, from £170 to £185 per annum; Mr. G. R. 
Corrina and Mr. LAKE, charge engineers, from 408. to 45s. per 
week. 

The Heston and Isleworth U.D.C. has promoted Mr. J. ARTHUR 
Sykes to be deputy electrical engineer and manager at an increased 
salary, as an appreciation of services rendered. | 

The Cheltenham T.C. has appointed Mr. ARDASSER, of Swansea, 
n8 charge engineer at the electricity works. 

The Burslem Town Council has resolved that the services of Mr. 
ASHTON BREMNER, borough electrical engineer, be retained for 
another year, at £400 per annum, to include all claims for 
remuneration for work completed or now in progress. Alderman 
Malkin said that Mr. Bremner was originally engaged at £200 
a year to carry out a scheme for laying down a gas-driven plant, 
which bad then been agreed upon. They, however, decided to 
abandon that scheme, and instructed Mr. Bremner to draw up 
and carry out an entirely new scheme. In consideration of tbat, 
they vo ed him an additional £200 a year for three years, making 
his total remuneration £400 a year. That extra £200 a year was 
based upon a commission of 3 per cent. on the total estimated 
outlay of the scheme. If they had had to give the work to an 
outside engineer, the commission would have been fully 5 per cent., 
so that they had really effected a saving of £400. They were now 
spending а further £7,800 in additional plant, £5,500 being in 
respect of the extension to Tunstall, and £2,300 in respect of the 
new generating set—and the additional amount they were proposing 
to pay Mr. Bremner was less than 3 per cent. on that outlay. He 
pointed out that they were not proposing to give Mr. Bremner 
anything beyond what he had had for the last three yeara, namely, 
£400 per annum. 


Tramway Officials.—IIford U. D. C. has appointed Mr. 
A. WoorsTENCROFT, of Oldham, as tramways superintendent at a 
salary of £200 per annum. 


. General.—Mr. W. H. Sisson has been appointed 
engineer to the Kearsley Spinning Co., Ltd., whose spinning milla 
are among the first in this country to be driven electrically (three- 
phase). For several years Mr. Sisson was engineer and manager to 
the Witney Electric Supply Co., Ltd., and for the last two years he 
has been chief assistant electrical engineer to the Mersey Docks and 
Harbour Board. The Kearsley plant comprises two 1,000-н.р. steam 
turbines (A.E.G.) with three-phase alternators, and the following 
motors: four of 450 н.р. each, three of 150 H.P., and a number of 
50 н.р. and less, also electrically driven condensing plant, and a 
100-н.р. p.c. lighting set. 

Mr. ANDREW McPHERSON, of the Electric Constraction Co., Ltd., 
Wolverhampton, has been appointed to the position of assistant 
engineer at the Government Electric Lighting Station at Lagos. 

The Manchester City address of Mr. WILLIAM Cramp, consulting 
engineer and designer of electrical machinery, is now Atlantic 
Chambers, Brazennose Street, Manchester. 

We learn that Mr. GEORGE STEVENSON, A. M. I. E. E., late electrical 
engineer to the Carron Co., has now severed his connection with 
that firm and joined the staff of the British Thomson-Houston Co., 
at their Glasgow office. | 

Mr. Patrick HAMILTON, B. Sc., A.M.I.C.E., M. I. E. E., has severed 
bis connection with Messrs. Kelvin & James White, Ltd., of 
Glasgow and London, with whom he has been associated for many 
years, having acted as London manager since the inauguration of 
the London office. He has now opened offices at 53, Victoria 
Street, Westminster (Telephone No. 1855 Victoria), to which 
address all communications should be sent. i 


NEW COMPANIES REGISTERED. 


N 


Kilowatt Publishing Co., Ltd. (90,715).—This company was 
registered on November 7th, with a capital of £10,000 in £10 shares, to carry on 
the business of newspaper proprietors and publishers, printers, typefounders, 
booksellers, stationers, advertising agents, &c. The first subscribers are : — 
F. C, Raphael, Fors," Hayes Road, Bromley, Kent, electrical engineer, 
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194 shares; F. 8, Warburg, 8, Porchester Terrace, W., gentleman, 100 shares; 
O. E. Warburg, 2, Craven Hill, W., gentleman, 100 shares; L. E. Raphael, 
4, Connaught Place, W., barrister, 100 shares; 8. R. Rogers, 10, Falkland 
House, Cheniston Gardens, Kensington, W., electrical engineer, 100 shares | 
C. Clay, 7, Bread Street Hill, E.C., master printer, 175 shares ; and A. Webster, 
28, Effingham Road, Hornsey, N., clerk, 1 share. No initial public issue. The 
number of directors is not to be less than two or morethan five; the subscribers 
are to appoint the first; qualification (except managing director), 20 shares; 
remuneration of chairman, £100; of other directors, £50 each per annum. 
Registered office, 203-6, Temple Chambers, E.C. 


W. D. Palmer & Co. Ltd. (6,336).—This company was 
registered in Edinburgh on November 8th, with a capital of £5,000 in £1 shares, 
to carry on the business of electrical engineers and contractors, manufacturers 
of plant, tools, and laundry and other machinery, &c., in Glasgow or elsewhere 
in the United Kingdom. The first subscribers (each with one share) are:— 
W. D. Palmer, 50, Wellington Street, Glasgow, engineer; M. Howat, 50, 
Wellington Street, Glasgow, clerk; H. Macrnillan, 163, Hope Street, Glasgow, 
chartered accountant; A. Ker, 152, St. Vincent Street, Glasgow, chartcred 
accountant; J. Macmillan, 226, West George Street, Glasgow, solicitor; W. 
Ritchie, 4, Wendover Crescent, Mt. Floride, clerk; and Miss C. Palmer, 
1, Central Avenue, Partick, Glasgow. The number of directors is not to be 
less than two nor more than five; the first are W. D. Раһпег and A. J. 
Mawvarthur; qualification, 100 shares; remuneration of managing director, 
£600 per annum; of other directors, as fixed by the company. Registered 
office, 50, Wellington Street, Glasgow. 


CITY NOTES. 


Eastern Extension, Australasia and China 
Telegraph Co, 


THE sixty-sixth half-yearly ordinary general meeting of this com- 
pany was held on Wednesday at Electra House, E.C., Sir John 
Wolfe Barry presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
the half-year under review did not compare favourably with the 
corresponding half-year of 1905, owing to the termination of the 
Russo-Japanese war. The revenue amounted to £303,000, as 
agninst £348,000 for the corresponding period last year, a decrease 
of £45,000. The figures were somewhat misleading, as the receipts 
for 1905 included several amounts which could not be put in the 
1904 accounts, although they belonged to that year. Asa mattcrof 
fact, the decrease in the revenue was only about £20,000. "Their 
traffic to and from Australia had been going on steadily. Wars 
caused a spasmodic increase in their revenue, but he really thought 
it was better for the company when peace prevailed. Turn- 
ing to the working expenses, they were £144,000, as com- 
pared with £136,000. Expenses of maintenance had increased 
by £1,200, and renewals were £700 more. The sum of 
£435 for legal expenses was incurred in litigation with the 
New Zealand Government over what income-tax the company 
should pay and what the tax should be assessed on. The New 
Zealand authorities considered that they should assess the tax on 
the traffic between Australia and India, but the company con- 
tended that they should only pay a tax on traffic between New 
Zealand and Australia. The Court first decided in favour of 
the Government, but on appealing to the Supreme Court the 
decision was reversed; the Government further appealed to the 
Privy Council, who upheld the decision of the Supreme Court and 
unanimously decided in favour of the company. They had also 
come to an arrangement with the income-tax authorities over here, 
and that question would not trouble them for the next 10 years. 
The net protit for the year was £142,894 as against £163,958. 

The Marquis of TWEEDDALE seconded the motion, and the report 
was adopted. 


4 


. United River Plate Telephone Co., Ltd. 


Tuis company heldea meeting at Winchester House on Tuesday, 
Mr. J. Irving Courtenay presiding, to consider .a proposal (which 
had been explained by circular) enabling the directors to create 
and issue debenture stock at such times and in such manner as they 
thought expedient up to one-half of the issued capital. It is felt 
that the position and prospects of the company are now such that 
it should he able to borrow on debenture stock at less than 5 per 
cent.—the rate at present being paid. Before the resolu'ion could 
be carried into effect the outstanding debenture stock would have 
to be paid off at 110, for which purpose six months' notice would 
have to be given. It is not considered that the pres: nt is a suitable 
time for making the change, but the directors wish to be in a 
position to take advantage of a favourable opportunity. 

The CHAIRMAN, in moving the necessary resolution, said that 
the company now had a paid-up share capital of £700,000, while it 
had only £164,000 of debenture stock outstanding, which amount, 
under е present powers, could not be materially increased. 
During his recent visit to Argentina he found that progress was 
being made throughout the whole Republic, and the consequence 
of this continued prosperity, especially in the provinces of Buenos 
Ayres and Santa Fe, was that their business had largely developed 
and expanded, not only in their principal place of business, Buenos 
Ayres, but also in the smaller towns which made up their provincial 
section. They had completed the new trunk line to Rosario ‘some 
250 miles), and. hoped to open it for public service very shortly. 
Their underground plant in Buenos Ayres and Hosario was making 
excellent progress, This all meant capital expenditure, but in 
their view it was capital well expended. The increased profits for 
the past two years had more than met the charges: necessitated by 


the new capital, and he could safely predict that the new charges 
in the present year would be as easily met as in the past. 

Mr. FREDERICK GREEN seconded the resolution, and a brief dis- 
cussion ensued, in the course of which a shareholder asked at what 
rate of interest the new debentures would be issued and what 
amount would be required, say, within the next two years. The 
Chairman said that he could not say atthe moment. They had to 
give six months’ notice, and he hoped that nobody expected that 
next June or July money would be the same price as to-day. 
They wanted to take advantage of a favourable opportunity. Their 
borrowing powers were practically exhausted. The total amount 
unissued was only £10,000, and that was utterly inadequate for the 
requirements of such a company. Although the balance-sheet 
showed only about £164,000 of debenture stock outstanding, 
£190,000 had actually been issued, but the balance of £26,000 had 
been cancelled, because by a recent judgment such could not be 
re-issued, therefore for legal reasons they had to come to the share- 
holders, for there were practically no borrowing powers left worth 
mentioning. They hoped to borrow at lower rates than at present, 
and as to the amount they would be guided by the price they could 
get. If not worth their while to borrow more money, they would 
issue share capital, being entirely guided by the circumstances. The 
amount they would require would depend upon the demands of the 
business. It might be profitable to issue debentures, or they might 
prefer to issue shares orto make a judicious blend and issue both, 

Another SHAREHOLDER (Mr. Anderson): argued in favour of 
retaining the debentures and issuing ordinary shares, giving 
the shareholders the advantage to be gained. Such a course would 
not increase the fixed charges, but if it did keep the dividend 
down they would not be so likely to invite competition from 
others. He advocated a second debenture at 4 per cent. interest. 

Mr. RITCHIE having supported Mr. Anderson’s views, Mr. J. E. 
KiNGSBURY appealed to his fellow-shareholders not to hamper the 
directors in any way in the powers that were sought by them. 

The CHAIRMAN, in reply, said that they were paying 5 per cent. 
for their first mortgage debenture. Would anybody be likely to 
take a large amount of second mortgage at 4 per cent.? "They pro- 
posed to do the very best they could for the company, but they 
could not bind themselves, because they could not possibly tell 
what the state of circumstances might be at the time they would 
have to go into the operations. | 


West India and Panama Telegraph Co., Ltd. 


THE directors’ report for the six months ended June 30th, 1906, 
states that the amount to credit of revenue is £36,999, against 
£32,774, for the corresponding half-year of 1905. The expens s 
have been £25,681, against £23,230, leaving a balance of £11,319, 
to which is added £1,772 interest on investments, and £1,047 
brought forward from last account, making a total of £14,138. It 
is proposed to pay 8s. per share on the first preference shares (being 
48. balance of arreara to December 31st, 1905, and 4s. on account of 
dividend June 30tb, 1906) £13,825, carrying forward £313. The 
iraflic receipts for the six months show an increase of £4,325, as 
compared with those for the corresponding period. The expenses 
of repairing cables, charged to revenue, amount to £9,958, as com- 
pared with £8,363 for the correspond ing half-year. There has also 
been а special expenditure of £7,650 for the charter of the ss. 
Cambria, and £10,621 for the cable used by her in restoring and 
partially renewing some of the interrupted cables referred to in the 
last report. Both these amounts have been charged to reserve. 
The directors are of opinion that this expenditure has resulted in 
strengthening the whole system. "The question of increasing the 
reserve fund, which now stands at £93,596, has been under the 
consideration of the directors; but, in view of the state of the 
revenue, they do not propose to make any addition to that fund at 
present. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Anglo-Argentine Tramways Co., Ltd.—37,000 ordinary shares of £5 cach, full 
paid, Nos. 510,008 to 547,007 ; and 13,000 ordinary shares of £6 each, fully paid, 
Nos. 547,008 to 560,007. 

Perth Electric Tramways, Ltd.—100,000 ordinary shares of £1 each, fully 
paid. (Special! application.) 

Rangoon Electric Tramway and Supply Co., Ltd.—£150,000 44 per cent. first 
rr stock; and 30,000 6 per cent. cumulative preterence shares 
of £5 each. 


The Committee have appointed special settling days as under:— 


Thursday, November 22nd.—Mexican Electric Light Co., Ltd.-—::6,000,000 
5 per cent. first mortgage gold bonds, Nos. C 1 to C 1,000 for :3100 each, D 1 to 
D 3,000 for 2500 each, and M 1 to M 4,400 of $1,000 each. 

Mexican Light and Power Co., Ltd.—:13,650,000 capital stock in shares of 
#100 each, and $12,000,000 5 per cent. first mortgage gold bonds, Nos. 1 to 4,000 
for 3500, and 4,001 to 14,000 of 31,000 each. 


St. James' and Pall Mall Electric Light Co., Ltd.— 
During the quarter ended September is returned at 1,395,563 units, 
estimated to produce £16,084, as against 1,375,210 units, which 
produced £18,083 for the corresponding period of 1905. 


Amazon Telegraph Co., Ltd.—A financial paper says 
that the accounts for the year to June 30th last, after providing for 
the service of the debentures, show a surplus of £3,628, thus reducing 
the debit balance brought down to £74,607. 


MARKET QUOTATIONS. 


Wednesday. November 14th. 


Latest t's 
CHEMICALS. ёв, Price, Ino. " 
& Acid, e Ру per cwi. 5 ee 
a 99 Nitri oe ee ee ee per cwi, 99]. ee 
a „ Oxalio | x T . рет сиф. B3J- E 
а: n Sulphurio per cwt 5/6 ee 
a Ammoniac, Sal .. рег сиё, 42/ “ie 
a Ammonia, Muriate (crystal) per ton £33 10 > 
. per ton £30 ee 
a Bleaching powder . per ton £5 10 eo 
a Bisulphide of Carbon per ton £18 ee 
a Borax.. т» vis .. per ton £15 
а UE (90 e) .. per gal 109d. 
(60 %) .. рег gal. lj- 
à Сор] Sulphate . perton £31 10 
a Lead, Nitrate ar m per ton £31 
a „ "White Sugar.. ee per ton £15 is 
a Peroxide s per ton £32 
a Methylated Spirit per gal. 2/6 2s 
a Naphtha, Solvent (90 % at 100 C) per gal. 5/6 - 
a Potassium Bichromate, in casks per lb. 2 s 
a Potash, Caustic (76/80 9) per ton 20 x 
a Potassium Cyanide per Ib. 83d. 
a Shellac А percwt 220/- 
a Sulphate of Magnesia ; per ton £4 10 è 
a Sulphur, Sublimed Flowers pér ton £6 10 T 
a А Recovered per tcn £5 10 
a Lump m is per ton £5 
a Boda, Caustic (white 70 % per ton £16 15 
а „ Crystals 90 per ton £3 6 
a Scdium Bichromate, casks per Ib. оза, 
а i Cyanide .. per lb | 7а. 
METALS, &o. | 
b Aluminium Ingots, in ton lots . per ton £200 "^ 
b - Wire, in ton lots .. рег ton £220 oe 
b Sheet, in ton lots .. per ton £210 
b Babbitt’ s metal ingots perton |  448to £140 
c Brass (rolled metal 2" to 12°) basis per lb, | 103d. AM 
„ Tube (brazed) А per lb. 1/. 24. inc. 
E 55 » (solid drawn). per lb. 1124. 3d. ine. 
c р Wire, basis .. per lb. 1014. is 
c Copper Tubes (brazed) .. per lb. 172 1d. inc. 
с » (solid drawn) „per lb. 1/23 id. inc, 
g Сор ‚рет Bars (best “жоюл . perton £115 £1 ine. 
g Copper Sheet T .. рег ton £115 £1 inc. 
0 v Rod .. per ton £115 £1 inc. 
€ A (Electrolytic) Bars . рег ton £104 10 30/- inc. 
e * РА Sheets per ton £116 10 80/- inc. 
é ы (3 Rod .. per ton £107 £2 inc. 
Kv " H.C, Wire per lb. 1/03 id. inc. 
Г Ebonite Rod 50 ee os perib. 8/8 
f * Sheet .. per lb. 8/- 
n German Silver Wire . per lb. 1/8 
h Gutta-percha, fine ee . per lb. 6/- to 1/- và 
h India-rubber, Para fine .. . per lb. 5/- to 5/14 dec. 
4 Iron, Charcoal Sheets per ton £18 es 
á „ Pig (Cleveland warrants) · perton | 56/9 1/14 dec. 
4 ,, Forgings, according to size per ton From £11 $e 
4 ,, Scrap, heavy .. per ton 47/6 to 50% 
i , Wire, ianiai No. B .. per ton | £9 15 m 
g Lead, English Ingot .. .. per ton атр Д } 2/6 іле. 
) 
9 v 90 Sheet ee . per ton i pu "4 | 2/6 inc. 
m Manganin Wire No. 28 per lb. 8 / 
g Mercury .. per bot. £7 
d Mica (in original cases) emall „ Der Ib. 6d. to l / 
ов " „ medium per lb. 6 to 
» large .. per lb. 4/6 to 8/6 ° 
р Phosphor Bronze, plain castings per Ib. 1/34 to 1/6 s 
p " rolled bars & rods per lb. 1/44 to 1/54 А 
р =a, & Miet per lb. 1/5 to 1,8 3 
0 Platinum per oz, nominal х 
е Bilicium Bronze Wire per b. 1/- to 1/1 e 
i f Steels Magnet, acc'd'g to dese’ p' n per ton £58 НА 
ө " in bars T £15 to £40 $ 
g Tin, Block (English) V» per ton тосто ! £4 inc. 
n „ Wire, Nos. 1 #016 .. . per lb. 2/4 
p White Anti-friction Metals— 
" White Ant" brand .. per ton £46 to £70 
k Zinc, Sh't (Vieille Montagne bnd. ) per ton £32 15 


————————————— — — -— — — — — - — ——— — — ——__—__—_ 


Quotations ids by :— 


t Bolling & Lowe. 

k Morna Ashby, Ltd. 

m W. T. Glover & Oo., Ltd. 

Co. я P. Ormiston & Bons. 

f India-Rubber, G. P. and Teleg, A Jobnson, Matthey & Co., Ltd. 
Works Co., К p The Phosphor Bronse Oo., 

g James & Bhakspeare. 


a G. Boor & Co. 
b The British Aluminium Co., Ltd. 


Ferranti, Ltd.— An extraordinary general meeting is to 
be held at Winchester House on Friday next, 23rd inst., to confirm 
a resolution altering the articles of association. 


West India and Panama Telegraph Co., Ltd.—A 
dividend of 88. per share on the first preference shares (being 4s. 
balance of arrears to December 31st, 1905, and 4s. on account of 
dividend to June 30th, 1906) has been recommended, 


Provincial Tramways Co., Ltd.— For the past year 
the directors recommend a final dividend of 4s. 6d. per share on the 
ordinary shares, making 7s. 6d. pe share for the year. £9,000 has 
been set aside for depreciation respect of the company's various 
undertakings. 
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STOOKS AND SHARES. 


Tuesday Afternoon. 


Money conditions are little easier than they were a week ago, and 
the fears of a rise in the Bank Rate are still with us. Investment 
markets stand up with a very fair amount of strength against the 
pressure of stiff money. Home Railway stocks continue dullish ; 
there is no interest being taken in them, and the progress of the 
Trades Disputes Bill tends to counteract whatever favourable 
impression might otherwise have been caused by the splendid 
Board of Trade returns. 

Electrical railway stocks, though not likely to be much affected 
by politics, sympathise with the tone of the steam railway market. 
Prices do not give way to any extent; they are just dull. As an 
instance of this, it may be mentioned that a seller wanted the other 
day to realise a few hundred pounds of the Great Northern and 
City 4 per cent. Debenture stock. Nominally, the price is supposed 
to be in the neighbourhood of par, but actually, he could not obtain 
a bid at all. 


Districts slipped back a little to 203, and Metropolitan Consoli- 
dated is better at 6. Some few electric trains have commenced 
running on the Metropolitan between Hammersmith and the East. 
The Great Northern, Piccadilly and Brompton line is rapidly 
approaching completion, and may be open by Christmas. 

Tube stocks show no alteration on the week. The unusual large- 
ness of the crowds to see the Lord Mayor’s Show last week does 
not seem to have assisted the railways much. This week's traffics 
should be helped by the sightseers who come to town in order to 
catch a fleeting glimpse of the King and Queen of Norway and 
their little chap. The feature of the week in our markets is the 
brisk recovery in British Electric Traction shares, rendered all the 
more noticeable by the decline in the prices of the two Debenture 
stocks. The Ordinary shares rose from 32 to 44, the Preference from 
73 to 81. We are told, unofficially, that a amall syndicate has the 
late Mr. George Herring's stocks and shares in hand, and that 
there is no intention to disturb the market in any way. More- 
over, а semi-official view lately set forth the likelihood of the next 
dividend on the Preference shares being met, and so a judicious 
measure of support proved adequate in rallying the prices of the 
shares. But the First Debenture stock is a point lower, and the 
Seconds have fallen 2. Brush Second Debenture is also 1 per cent. 
easier. London United Tramways remain without change. 

In the Electrical Supply list, Edmundson’s Ordinary are down 1, 
which brings the price to 3. The few sellers have much difficulty 
in getting a bid, and the possibility of the next dividend being 
passed is freely discussed. Charing Cross City Preference shares 
have been lowered to 4, and London Electric Preference to their 
par value of £5. On the other hand, St. James’ Ordinary added а 
further 5s., making them 103. Metropolitan Electrics were 
unaffected by the withdrawal of opposition to their Bill The 
one change in the prior-charge list is a fall of & point in Edmund- 
son's Debenture stock 

With the duller tone in supply shares, Electric Construction 
Preference gave way }. Castner-Kellner Alkali rose m upon the 
increased dividend, to which reference was made last week. There 
has been a small inquiry for Callender's Debenture stock. British 
Aluminium Preference at 5} are the turn lower. 

After their rise of two points in the previous week, Anglo- 
American Deferred fell back a shade, only to be taken in hand yet 
more vigorously, the price bounding up to nearly 274. The dividend 
prospects are held to be justification for this remarkable revival, 
which has scarcely touched the senior stocks of the company, 
Anglo Ordinary put on 4, but the Preferred fell a like fraction, 
Manipulation is largely responsible for the boomlet in the “ A 
stock. Sharp advances are also to be noted in the West India and 
Panama group, all the issues being benefited. 

Direct United States shares have receded, notwithstanding the 
jump in Anglo-Americans. Amazon Telegraphs are also lower, 
having fallen 108. to 34. The Eastern division weakened generally. 
„China“ shares at 134 are 1 lower, and Eastern Ordinary dropped 
2to 1394. Both are now on a basis that pays 5 per cent. to an 
investor at present prices. Great Northern Telegraphs shed part 
of their earlier improvement, and Globe Ordinary and Preference 
have slightly weakened. Money conditions, of course, are much 
against investment in this department. 

For the gecond consecutive week, there is no movement in Tele- 
phone issues. Marconi's Wireless Telegraph shares are not quite so 
good, Tramway securities have scarcely changed. Calcutta 
Ordinary at 8 are à down. All the shares, old and new, have 
come into line, and no difference exists between the two classes. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Воск Closing Closing ва done | Rise + 
Present AME or Dividends for the lan Quotations Quotations week ended 
Iosue, SUN Браге, four years. | Nov. 6th. Nov. 18th, Nov lath, | Fall — 
1904. | 1908. 8 e Highost|Lowost. 
25,000 | Amason Telegraph Oo.“ shares, Nos. 1 to 35,000 Nil Nil ae — — - is — 
155,000 , Do. do. bel Debs., Nos. 1 $0 1,950 Red. да Nil E 88 = 93 ві = 9З ЕЖ D 
rx c eren 69 "Pret n — n 6 96 6 1094—11 109 —110 109% | 1077 | — 
4143.200 t. do, erred өө өө 24. 11 à 257.— 773 77 751 +1 
50,000 Anglo. Portaguoss Tel. , 8% p t Deb: Bock Red. m e 2. 101 —108 101 —105 р Ж 
44,000 Chili Telephone Nos. 1 to 44,000 7% |8% | 8% 62— 11 6»— 1 ин 2s 
1,902,956 Cable Sting. 600 year 4 % Deb. Sk. Red. 44 | «44 | 44 | 7-9 97 — 99 $84 | 974 
16,000 | Cube Telegraph „ — 0 X^ 10 % . . 8 9 xd 81— 9 " s^ 
6,000 Do. 10% Fiar ord. ео ee өө : 8 d A Ei ^ . 17 — 18 xd 17 — r^ 
6,000 Do. do, Р» б Qum. Pret, i 104 |10% |10% £ 11 3 —1 a 2 Е 
80,000 е в e e ee ee у: $$ *. y. = ee 
60,7108 | Direct United States Cable ^ ^ 84 775 49 164— 16 . iat lt 154 154 | —à 
65,500 | ireot W. India Cable, 4j % Reg. Deb., 101,900, R. 4% | 4% x 100 — 1034 100 1024 ü " ES 
1.000000 іс часа f CES we | we | n4 = 70 — 72 91 ey as 
1,948,779 Do. 4% Mort. aad Bock Red. ‘ 5 ‘ x ‘ М 107 -10 ит —1, i: ES 
208.400 Do. : 44 | 456 | 45 | 1 07% 1055—1074 106 1067 | 
000,000 East & B. Afric. Tel. Ni bint b., 1 to 8,000, red, 1909 4 Ж 4 Ж 4 5 99 =M 99 —101 ee oe ee 
F... ды нун o a4 610 97 10— 10g fra 10— 10 iss | ica x 
18885 — E^ 6 % Pre. mbH» | aY | иса мыш ug | Mij —% 
250,000 Бева гоне 1 agree 10 159% | 94 9 949, — 88 855 — 874 Р — 
aig De wie оет кю Be] | 10 | A% ав ax | a | зала re ||. 
951,191 | Marconi's Wireless Telegraph..  ..  .. | 1 Nb [MP Nik Ni — =] 21/8 | 20/- -4 
72,680 | Monte Video Telephone Co., Lid. Ord. .. .. 1 8% | 8 4 5 % 1 ха 1— 1 E К = 
86,402 Do. do. do. 8 „ Prei. 1 | Б Б Б 5 жыл. = 10 " Кы 
1,968,883 W Telephone, TE Pref. Stock oe ee [E 100 6 : с И fy 1€8 - 110 108 ED E [EJ 
"1500 | Do. do, 6X Com. 1n pst... 10 | 6 6 6 . 1— 18 11 — 18 ui mnm, 
15,000 Do. do. 11 Cum, 3nd Prein. 10 | 6 6 6 6 $ [m E 1 н га 
—— po: 75 5 96 Non-cum. 8rd P., 1 to 950,000 5 A A A af 95 —100 ite © 
1,680,508 | Do. do. ea Deb. Stock Red.’ 5. 100 | 4 4 4 4% | 101 —108 101 — 13 n2 101 
110,818 | Oriental Telep. and Eleo. 1 to 171,504, fully paid 1 6 63 64 4% 1j — Ц ха 14—1 des oe 
50,000 Do. do, do. 6 Cum. Pret, 1 | 6 6 6 64 | là— 1 Li— ig xó| .. 
100,000 Do. do. до 4% Red. Deb. Stock | 100 s А . 144 — 99 99 — A = 
100,000, Pacino ё & European Tel., 4 & Guar. Deba., 1 to 1,000 100 ‘ 3 - - % ‘ X ла А 99 09. 15 
oe eo $ 4 ee ө ee 
60,008 Telephone со. s t Bevel, 4 96 Deb. Red. i e» | 100 M is e 44% 101 —104 101 —104* $ ay 
8,201 | Submarine Cab x os ee | Cort. 6 6 6 6 «€ —190 147 —180 1274 i 
70,000 | United River Plate Telephone `` b 1 8% | 8 8 % 7— 4 7 — 77 75 - 
40,000 à Pret, Nos. 1 to 40,0001 Б 5 5 5 54 51— | : а 
179,941 . ёо. 5 & Deb. ..|Btok| 5 5 5 64 | 110 —118 110 —118 vs 
15,0000 | West African Tel h, Shares 10 3 4 4 $ 10 — a | 10 — 10 
80,008 W. Coast of Ame ‚ 1 to 80,000 & 58, to 24 N — 0 — oo ee ee 
180,000 Do. 4% Debs., 1 to 1,500 Mei by Bras. Sub. Tel. 100 4 4 4 4 1 1 1 va 
201,980 | Western Telegraph, Lid., Nos. 1 15 ee 10 7 1 1 1 14$ — 14 14à— 14 14% 1 
668,880 Do. 4 % De b. Stock Red. 100 | 4 4 4 4 102 —105 109 —106 104 | 1 
68,821 West India and Panama Telegra 8C ue oe 10 M — 3 Tm i J0J. А + 
84,568 Do. do. 6% Cum. lst Pref, eS 10 TA EN 6 b x 7À— 8 4— 8} + 
4,660 Do. do. 6% Cum. 3nd Pret. js 10 N 5— 6 de - 
60,0001 Do. do. 64 Debs., Nos. 1 to 1,800 —..| 10 | 5% | 5% | 5% | 5% 99 —109 100—103 2 ds £1 
Including arrears. 
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USTRIAL COMPANIES. 


| Anglo-Argentine Trama, Nos. 960,008 to 510,007, | 
giu ( end 660,008 to 580,007 -. Piin о 3e om : p ee is м E т 7— 7 15 * - 
um. өө 3 ee 
266,600 Do. ermanent, 6 X Deb. Рок 1888 | 100 ee 6 6 6 10 —142 T i 141 ee өе 
985,100 | Au „5% More Deb Biock 180 a |6 5 5 108 8 —105 108 —105 105 Е УЧ 
800,000 | Babcock & Wilooz, 1 to 580 000 Я 1 06 17 90 20 — 19/44 77/9 tí 
100,000 Do. do. 696 Cum. Pref., 1 to 100,000 .. 1 са 6 6 6 1 1 à v T 
88,000 | British Aluminium, Ord., 2,001 to 40, PNE : WE 1 > alu 19x 
40,000 до. 1% ° Pref.. e өө ee 6 Nil Nil q 7 6 xd ee oe ee 
do и о Oun, Erel, ee eo 5 Nil Nil 6 6 — on oe es 
000 6. 8 4 lot Mort. Debs Stach Rad. | ви 5% 8 & 5 б 103 —106 а | 108 16 1084 | 1013 | i 
° е — X — ee 
300.000 Я до. % Loch Leven Debs. ex 100 К "M T s a is 
British Columbia E. Def. Ord. Stock .. ee | 100 ө 6 6 6 
800,000 ро b Pref. Ord. Btock oe oe 100 oe b b b 
115,000 5 % Cum. Perp. Pref. Btook o- | 100 „+ 5 b b 
940,400 1st Mort. Debs., 1 to 6,250 .. 5% 40 T 
Vancouver Power Debs., 1 to 9,200 | 100 as 
British o 'Traction m P ee o 10 8 6 6 8 
161,487 do. 64 Pom Dew s 10 6 6 6 6 KS 
2,415,499 do. 6 PS Deb. k .. | Stock | Б b 5 Б 
410,178 do. 2nd Deb. Stock Red. | 100 sd A 4$ éd 
100,000 | British Insulated and Helsby Cables эе o b 10 8 8 8 
100,000 до, f. T 5 6 6 6 6 
600,000 Do. do. 6 96 Ist Mort. Deb. Bed. | 100 44 4 
213,000 | British Thomson-Houston — 171 Morn Dobs. 5 100 ee 
200,000 | { British Westinghouse 6% Pret о 70 46.000 ũ 6 | „ | NM] .. 
2,016,888 ро, do, 4% Mort. Deb. Stock .. | 100 iu t% 4d 4 96 
60,000 ete, Lindley & Oo. e е ee gl Nil ee 
60,000 1 Do. do. Cum. Pre £l Nil Nil Ni sx 
106,781 | Brush Electrical » Ord., 1 to 105,781 .. 2 Nil Nil Nil 2 
150,000 Non-cum. 6 f T 6 6 6 6 
195,000 ро, Ретр. b. Stock oe Btock 
125.00 Perp. 2nd Deb. Stock | Stook 
100,000 | Buenos Ayres & B 0, 1 to. РА b ‘ 8 4 8 
^^ 40,000 i " ^6 c Cum. Pref., 1 tc 49,000 5 E 6 6 8 
$7,500 “В”, do. 1 to 27,500 "PM b oe 6 6 6 
$17,700 Do. b. Stock T ee | 100 x 5 5 5 
190,000 5 % 3nd Deb. Stock co | 100 T 5 5 5 
105,000 | Calcutta Trams., 1 to 1 a *- 2% we 5 - 6 8 8 
28,610 Do. . a 6 es P s 8 
99,890 ро, 56 in Deb 8 , Nos. 1 to 29, 880 15 ae ius as 
85,000 | Callender's Cable Construction si shares  .. ., b | 16 iid d Hi 
40.000 Do. do, 5 % Cum. Pref. 5 b Б 5 6 
800,000 Do. do. 44% lst Mort. Deb. Stock Red. | Stock 4 4 @ 
1,323 | Cape Е. Trams., 1 to 491,223 .. ee T oe 1 as 15 10 5 968 
450,000 | Castner-Kellner Alkali, 1 28 1 as 4 4 6 
280,211 А до. 44 % 1st Mort, Deb. Stock | 100 ә» 47 4 4 
31,999,608 | Central London Railway, k ee „Stock 4 4 4 4 
580,816 Do. do. 4 2 Pref. Stock „Stock 4 4 4 4 
690,816 Do. i 5 oo e. Stook | 4 4 4 4 
1,480,000 Ону and South Railwa ee 82 1 
85,090 aime & Co., 575 to 8 b 
100,0003 — X irt Mort Вор, Debe ej e | 8595 | 5% | 5% | 6% эз 
* A period of nine months, ! Quotations on — | Exchange. 4 Unless otherwise stated all snares are zull d. Interim dividends. 
| And bonus of 10s, @ From Manchester Share List. 7 pai : 
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SHARE LIST OF ELECTRICAL OCOMPANIES.—(0ontinued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(Gntinued). 


Business done | Rise | 
Present Stock Closing Closing 
ssue NAME or otetions Quotations week ended or 
I * | Share. 9з Nov.18th. Nov. 18th, 1906, | Fall— 
t hu 
960,000 | Dick, k, Korr d Os ю 200,000 NN oe 5 di i 28/6 Joe 
806,000 do. 6 96 Cum. Pret., 1 to 805,000 .. i ee . 
994,150 9 Deb. Stook ..  .. 100 He : " 
,000 | Dublin United Trams. (1806), 1 to 60,000 10 15 ee T 
89,987 6% Pref. between 1 10 zm ee . 
99,901 | Edison & Swan Ubid., ' A” shrs., £8 pd., 1 to 99,961 Б i . 
17,189 i eA’ sh 01—017, su b = 
100,000, Do: 5% ind Leb x, 100 90 — 85 i zs 
е 5 Stock Prov. Certs. all каў өө е 
119,100 | Neo АА 1 m p 3 й ts * ee 
81,890 Do. ‚ 99 Cum. Pref. 1 to 81,800 3 X, — 2 8314 | .. | —% 
900,000 Do. do. Г! ‚ 1st Mort. Deb. ВК. | Stock Of 83 — 86 xs Фе > 
95,000 General Rilectric Co, (1 , 5 Сот. Pref. eo 10 * 9 — 94 ee ее 
900,000 ро. 4 9% Mort. Deb. Stock ; 91 — 94 5 
78,000 | Gt. N. & OE Rail Pref. Ord. A* 4 95 1 to 18,000 10 * of 83 67/6 66/8 
96,000 | Greenwood a 1 фон Cum. Pref. s s% 10 X 1 10ў is T А 
300000 | Henley's (W. T) h Telegraph W Dobe a ^E Se tis — 18 19 е ' 
"s a LI or eo ео * e | 
900,000 т "Pref... | 5 X 6i— 65i E 51 i 
150,000 ро, do. ort. Deb. Stock | Stock X 108 —110 ` 
60,000 | India-Rubber, Gutta-Peroha & еіевтарЬ Works.. | 10 X 17 — 18 178 
87,500 Liverpool Overhead Railway, Ord. vie 10 ; lá— Ц Hs 3 
10,000 |t Do. do. Pret. 4 210 paid si 10 Y 5— 6 T t 
600,070 | London United Trams (1901), 1 to 60,007 "à 10 * 7— 9 i š — 
809,980 Do. do. 60,008 to 100,000 (£6 paid) os 10 * Bh— 44 . " 
195,000 Do. do. 59, Cum. Pref., 1 to 195,000 .. | 10 X 8— 9 Ri T 
1,881,000 Do. do. 4 18$ Mort. Deb. Stock ee 100 p ^ 90 — 95 eo 
814,016 макороцы Шо Electrio Trams, Defd. ee oe ee 1 N ğ . 
600,000 Cum. Erer, : Я a 1 5 17/6 
N50, 000 Do. tock Red. oe ee 100 44 —100 69} 982 
150,000 | Peebles (B.) & ost 6 Gum." Pref., 20,001 to 50,000 b 6 — 5 T 
94,500 | Potteries E. 90,001 to 40,000 & 60,001 $0 54,500 | 10 5 7 . 
94,500 Do. 595 Cum. Pref., 150900008 48,01 № 450 10 5 — Я és è 
945,000 Do. 4% Deb. Stock eo е 100 4 101 —104 ө ee 
8 Tel Construction and Maintenance | 19 15 — B4 
150,000 4 % Deb. Bds., 1 to 1,600 Red. 1900 100 4 100 —103 55 " 
8,590,900 Unde ‚Б. R., Lon., 6 % Profit Shar. 8. Nts. oe ee б 90 — 92 . 
640,000 | Waterloo & City Railway, Ord. Stock АЕ: 100 s 99 —102 s 
66,668 | Willans & Robinson, 1 to B0 & 80,001 to 116 6 E 1 А oe 
66,666 | Do, 6 C. P., 80,001 to 80,000 & 195,001 are 5 Nil | N | ET 
240,806 Do. 1st Mort. Deb. Stock 92 - ee | 100 4% 4% 75 — 15 — 80 
| 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent er 1 to 14,000 ix 5& 4 968 5 — 54 Б — bà ee ee vs 
ompton Kens. Шоо. L t. Sup., M J n е. ee 
10,698 do. 1 % Cum. Pref. 1 Ы " 1 y D 8 Tá 0 ee 
800,000 Central Electrio Ва у 4 Guar пат. Юе е Stock ee 4 ys 4 У 101 —104 101 —104 oe oe oe 
Charing Cross and and oity Ворріу ee 8 p. 6 y: 4 84— 44 84/44 oe 
80.600 m m Ü е % ‚ Pref. d4 dé 4 a : 95/- "S pu 
e n erteking ” * Ж — == ee = 
420,000 е е 4 % Deb. 8 Red. ee 4 Ж 4 * 101 — 104 101 —104 e ee 
44 Chelsea Rilectricity Supp! ү! 6 % bà— 68 А Ў 
175,000 е do. % Deb. Stock Red. y. ‚у, 106 —109 108 —109 ° ee 
City of London Elec. Lighting, Ord. 40,001— 5 % 6 * 9j-— 104 10% ve 
40,000 А 5 DU BUE polo 6 $ 6 & 11 — 12 11 — 12 114 . 
40,000 Do 5% Db. Stk., Sorip. (iss. at 116) all pd. 5 $ 5 $ 198 —126 128 —126 е 
800,000 4% 3nd Db. Stk., Prov. ста, all pd. * 44% 100 —108 100 —108 102 s 
$009 County ot Durham lotion Power, Ord. . € : * : X ai- 9:8— А» we "T 
е 000 y.’ * ее TT: O18 ° eo 
40,000 en Gaur ET 4% 6 9% . - 
400,0001 do. ug ‘a4 107 110 167 aloe a 
400,000 ро, do. rri "Deb f Stock oe ni B hi D 100 —102 xd 100 —102 1002 ee 
80,000 аль cos Bie e Cor Oe ^ 7% 7 4% — H mi 64 — 
80,000 Do. do. 6 Cum. Pref... oe 6 * 6 6 ү, 44— xd 96/9 е 
890,000 Do. do. 44 96 1st Mort Deb, Stk 249; * —1 99 —102 100} —1 
10,000 | Folkestone, 1 to 10,000 "ne 54% * И A 64 . ee awe 
10,000 Do. 5 % Cum. Pref. 1 бо 10,000 is da is i» 5 956 b ^ РЕ" 
76,000 Do. op 1st. Deb. Btoo a> oe X | 4% | 99—102 99 —102 к re 
18,000 Hove, 1 to 18, ee ee ee [EJ ee : X 9 * 8 — 8 — " ee 
10,000 Do. New (£6 108 ) ee ee ee oe 589 ] 9 * 62— 7 62— 7 . 
87,800 Do. 4% Deb. ee oe ee ee ee 4 4 * 4 90 99 —101 96 — 99 xd 0 ee 
7,800 Do. 44 % Deb. Stock 44% 44% 99 —101 $0 — 99 xd e., К 
21,000 Rennen and Knigbtabridge Bleotrio Ord. 13% | 10% 92— 102 92— 102 š sa 
do. Deben. Bik. 4 4 p^ 4 y! 99 —102 99 —101 ee = 1 
111,000 Leadon Blectrio Supply Corporation, a 4 5 N . 4% li— 3 m ni T € 
Do. 6 6% | 6% 4— 58 44— Syk | 97/6 +a 
30:000 Metropol ten 59; Hk vy и More Deb 8 5 à 10 М 10 8 72— 8 ки y? '& : i 
o Duppiy А А Dk "A far oe 
76,131 0 ө Pref. 1—71,106, 28 ра Р 7 7 — 55 5й 572 ee 
920,000! Do, 1st Mort. Deben. А д^ 46% 100 —118 109 —118 110 Я ee 
Do. Mort. Deben. Stock Redem Da” b — 95 — 97 oe ео ee 
960,000 | Midland Electric ration, 44 96 1st Mort. Deb. d * 98 —101 98 —101 T oe ee 
75,000 | Newcastle-on-Tyne, I to 15,000 55 8 84 | 8% 1 78— В i и 12 
76,000 Do. 6 biing 1 to 76,000 ee e 6% b 96 5 % Hd P oe 
1 Notting Hill Electric bs 6 1% 74% 1 1 1 14 va M 
18:500 Oxford, 1 to 96 do Ын Merten: e H 741474 4 — 65 rm? : di 
0 an e p^ * = ee ee ee 
40.000 Bi js and Pall Mall El trio Light, Ord.  .. 14 1448 134 кугу 990: — 193 10 ió = 
. James’ eotrio i * * — 
90,000 Do. do. Wee Deb. Bi to 40,080 7 7% 1% 7— 8 7— 8 at em Scd 
150,0001 Do. do. ре e De b. Stock ° өө 8) ^g." De . 96 — 97 95 — 97 oe oe ee 
12,000 Bmithfield Markets Bleotrio supply, Ord. ee ee 4 4 у 4 y^ ] — 9 1 — 2 oe ee ee 
60,000 Do. do. 4% Deb. Stock 4 4 ч 4 «€ 93 — 77 18 — 77 гә 8 ә 
65,000 | South London Eleotrici ity Supply, 5 8 4% 4% 23— 8} 22— Bp 6% - os 
121,000 | South Met Eleo, Lt. & Power, rd. " He 23% — ®&—` esi 1 ET 
117,988 1 7 Pref. q 1 7% 1; 1 lyy— ira 26/103 NE 
200,000 44 % 1st Deb. Stk. 4 4 Ф440 | 102 —105 102 —105 e же 
60,000 Urban 29 Bupply, Ord. ee eo [T eo 6 5 6 "b 8 — 1 8 — oe e 
556 Cum. Pret. Фо ee 5 8 b y * 4}— 4 L. m 91/8 90/- ee 
110000 W Do. do. mi. 1st Mort. Db. Btk. Red es 14 1350 5 97 = 97 20 "9 ү: ee 
estminster Bleotric 9 ee e ee D ee 
88,151 ry b 5 Ф ай of — d sls of oo 


> Do do, 96 Pre T 
(Originally 5%— Red. to 43 9 from 814 "n 1906. 


Shares not offic noted: Mackay Companies, ord., 73—75. Pref. 72—74, 
4 Unless otherwise stated all aburte are fully paid. ж $ Interim dividends. 


(Bank rate of discount 6 per cent, October 19th, 1906. 
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THE WIRELESS TELEGRAPH CONFERENCE. 


[COMMUNICATED.] 


ALTHOUGH the text of the decisions of the International 
Conference, which has just concluded its labours at Berlin, 
has not yet been made public, it is satisfactory to learn that 
agreement has been arrived at upon all the substantial issues, 
and this without imperilling the special interests of the naval 
and militery services of the nation. So much that is 
irrelevant and misleading has been permitted to appear in 
the public Press, that it is the more important that readers 
who belong to the electrical profession should have a clear 
understanding of the scope of the Conference and the matters 
involved in its decisions. | 

There are recognised by the Admiralty four different kinds 
of wireless work : (1) Signalling for tactical purposes to and 
from the ships of a squadron ; (2) ** long-distance signalling " 
over 500 miles or more, as from the wireless telegraph 
station at Poldhu, or the Telefunken stations at Nauen and 
at Vladivostock ; (3) ship-to-shore signalling, or ** maritime 
signalling, as the Admiralty call it; (4) © sea telegraphy,” 
meaning thereby the receipt and transmission of messages to 
and from passengers on vessels. To these may be added two 
other kinds : (5) tactical signalling, as practised by the army 
overland ; and (6) ship-to-ship signalling between vessels 
passing one another at sea. These different applications 
have different aims ; and it is certain that different forms 
of apparatus, possibly that totally different inventions, will 
be found best adapted to different cases. For example, it 
has been found—and the failures of the Marconi apparatus 
in Somaliland and elsewhere prove it—that for overland 
work, where the soil is of variable conductivity, no apparatus 
is satisfactory in which an earth-connection is used. On 
the other hand, a portable apparatus which will give per- 
fectly good and certain signals over 20 or 30 miles overland 
may be totally unadapted for use on ship-board or at a coast 
station to signal to ships 100 miles out at sea. 

As for the secrecy which has so often been alleged to 
characterise one or other “system " of wireless telegraphy, 
every one who has worked at the subject knows that there 
is no such thing in itself. Any and every system that has 
yet been devised pours out ethereal waves into space around 
the transmitter. Whether the transmitter is tuned or un- 
tuned, any appropriate receiver within range will pick up 
some of the waves. The use of code alphabets is the only 

kind of secrecy yet possible. 

Interference between stations is a question for which 
tuning has hitherto been a partial remedy. Whether the 
more perfect, tuning said to be attained by the new Poulsen 
system will eliminate the trouble remains to be seen. 

Beyond these physical questions lie others of a different 
nature. The navies of the great Powers have been keen to 
develop systems that shall be best for their own ends, and 


each is under the belief that its own system is the best.. 


The British. Admiralty which began with the Marconi 
system is gradually developing its own. It is still under 
agreement with the Marconi Co. in certain respects; but it 
is not compelled to purchase any more apparatus from that 
company except jiggers and trays of Leyden jars ; indeed, the 
company in its contract with the Admiralty has expressly 
renounced any claim for royalty or damages for infringement 
in respect of any wireless telegraph apparatus (other than 
jiggers and jars) manufactured for the Admiralty by other 
parties. The Admiralty has agreed not to use such Marconi 
apparatus as it already possesses (save in emergency, or war 
or distress signals) in interchanging signals with vessels not 
equipped with Marconi apparatus; or if it does, it must 
compensate the Marconi Co., under arbitration. Save for 
this reservation the Admiralty has now practically a free 
hand in wireless work. The United States Navy uses a 
different system—the Telefunken—and also has some stations 
equipped with American apparatus. The Japanese navy has 
its own system, so has the French navy. So, also, have the 
German and Austrian navies. The Italian navy is said to 
use the Marconi system exclusively : the reasons are laudably 
patriotic. 

Very different is the position of Lloyds, which is tied hand 
and foot, until the year 1913, to use no other apparatus than 


that of the Marconi Co., no matter what new and improved 
apparatus may be invented. 

Turning to the commercial developments of wireless work, 
one becomes aware that things are not exactly as the Dick 
Swivellers of journalism (to adopt Mr. Bernard Shaw's 
elegant phrase) have represented them to be. In the first 
place, by far the largest number of wireless stations over the 
world, including those on shipboard, have been erected by 
the Telefunken Co. which has now no fewer than 628. Of 
these 150 are in Russia, 18 in Norway, 11 in the Argentine, 
11 in Brazil, 24 in Sweden, 29 in Austria, 2 in Portugal, 
14 in Spain, 2 in the Philippines, 5 in the Dutch Indies, 2 
in Siam, 2 in Tonking, 2 in Peru, &c. The Marconi Co. 
comes next; it is said to have nearly 400 stations, and, 
thanks to its agreement with Lloyds, it has secured those on 
the south coast of England, and on most of the Atlantic 
liners. The De Forest Co. follows on, but it has not more 
than 50 stations outside the United States. The Lodge- 
Muirhead Syndicate has a smaller number, some of them in 
the East. As for the other American systems, those of 
Stonemaker, Fessenden and Stone, there are no reliable 
statistics. The Ducretet and Rochefort systems appear to 
be confined to France and Spain. 

This being the state of the art, it is not surprising that in 
the interests of the merchant service of all nations—and the 
merchant service of Great Britain far outweighs all others— 
it has been found desirable to establish some general under- 
standing; so that all merchant and passenger ships, on 
passing a station or approaching a port, might report them- 
selves, irrespective of the particular “ system installed on 
the ship or at the coast station. To achieve such an inter- 
national understanding has been the chief, one might almost 
say the sole, aim of the Conference at Berlin. 

At that Conference the nations were represented solely by 
official delegates. No inventors were invited or sent. The 
three great departments—the Admiralty, the Army and the 
Post Office—were represented. Their delegates went out with 
a perfectly definite policy. The Colonial Office was consulted 
by the Post Office, and concurred in the British policy. 

The net results, so far as known, show that in the first 
place the understanding arrived at does not in any way 
touch the interests of tactical signalling ; naval and military 
operations stand absolutely outside the scope of the Confer- 
ence. In the next place, the British delegates opposed a 
proposal, sprung upon the Conference by the American 
representatives, to make ship-to-ship communication com- 
pulsory. Some of the other nations have agreed amongst 
themselves to this; but Great Britain rejected the proposal, 
which was not set down in the protocol of the Confer- 
ence, deeming it to be impracticable. What the Con- 
ference has agreed to—Italy dissenting, it is understood, 
because of its agreements that tie it to the Marconi Co.—is 
that the contracting States undertake to make arrangements 
for wireless telegraphy between their coast stations and 
vessels of all nationalities, whatever system these vessels 
employ. There are reservations as to particular sites of 
stations to be thus treated as open stations of call for mari- - 
time signalling. There is also to be established an international 
bureau, on the lines of the International Postal and Telegraph 
Bureau at Berne, to keep the registers of the stations and of the 
ships, and generally to facilitate the administration of thesystem. 

From this sensible and useful result England, having the 
largest number of merchant ships, will be the greatest 
gainer. She has sacrificed no prestige. She has given 
away no monopoly, for the very simple reason that 
she has no monopoly to give away. The commanding 
position which the writer of the leading articles in the Times 
assumes Great Britain to have held in wireless work, is as 


purely a matter of fancy as is the declaration that the 


Marconi Co. at present “enjoys” a practical commercial 
monopoly of wireless telegraphy. The obvious fact is that 
the Marconi Co. has been outstripped by its rivals. While 
it has been wasting its efforts—it is two years since that 
notorious message from President Roosevelt to King 
Edward, to which His Majesty replied by cable—in trying 
to establish a trans-Atlantic service between Poldhu and 
Cape Cod, and making sensational “ demonstrations " with 
no other apparent result than to frighten the shareholders of 
the cable companies, the Telefunken Co. and the De Forest 
Co. have covered the globe with a multitude of stations. 
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The dog-in-the-manger policy of the Marconi Co. in refusing 
to take messages from ships equipped with other systems 
has brought about a strange revenge. German vessels 
sailing from Hamburg to Buenos Ayres report themselves to 
Cuxhaven, to Heligoland, to Borkum, to Scheveningen and to 
Ushant, leaving the Marconi stations severely alone. 

The satisfaction that an international understanding should 
have been arrived at with practical unanimity, is marred by 
one disagreeable feature, namely, the selfish efforts of the 
Marconi Co. to sow discord, and to discredit beforehand the 
results of the Conference. Its attempts through the daily 
Press to prejudice the situation with inflammatory sug- 
gestions deserve the severest condemnation. They are all 
the more unwarrantable since the Marconi Co. itself had 
already entered into a new agreement with the Postmaster- 
General, touching the very provisions now agreed to at Berlin. 
In that agreement, which was laid on the table of the 
House of Commons in April last, it is provided in 
Clause 10 that in the event of the British Government con- 
curring in the stipulations of the Berlin Protocol, the 
Marconi Companies undertake to observe the provisions of 
the Convention, and in particular undertake to accept the 
obligation to interchange messages with ship and shore 
stations equipped with other apparatus. 

It is scarcely credible, and is indeed most discreditable, that 
the Marconi Companies having already entered into such an 
agreement with the British Government, should have 
taken the course they have done during the last few weeks in 
embarrassing the Government and sending hostile letters to 
the Press. Such action is perilously near a breach of good 
faith. It is essentially un-English. 


REVIEWS. 


Aw Compressors and Blowing Engines. By Cuas. H. 
Innes, M.A. Manchester: The Technical Publishing 
Co. 1906. | 


Originally a series of articles in a contemporary, the 
Practical Engineer, this book deals with the theory of air 
compression, and the practice of blowing engines, the 
majority of this part of the work being foreign, though one 
or two English-made blowing engines are illustrated. Still 
this part of the book conveys too much the idea of com- 
pilation along the lines of least resistance. The remainder 
of the volume deals with air compressors, and, though to a 
less degree, also draws considerably on foreign sources. 

In the first part the author considers the general question 
of air compression in reference to isothermal or adiabatic 
expansion, and takes into his calculation the effects of 
clearance and cooling. Theauthor is nothing if not mathe- 
inatical, and he is not blessed with the best selection of letters 
and symbols, nor has he much pity for readers, who would 
get along much better if diagrams were repeated on various 
pages to avoid the turning back for reference, which is now 
as necessary as it is irritating. 

We find mechanically-operated valves well treated of, but 
extremely little as to the raison d'étre of such valves. 
Equalisation valves are also described, the equalisation valve 
being a device which allows the air compressed into the 
clearance space to escape into the opposite end of the cylinder 
after discharge is over. This, for course, represents so much 
more air to be compressed per stroke, for the clearance space 
is relieved almost to atmospheric pressure, and the air 
escapes and adds to the air already present in the other end 
of the cylinder, which has already been drawn full at 
atmospheric pressure. The work done in compressing into 
the clearance space is not recovered fully, but some of it is, 
since its escape into the opposite end results in compression 
of the air therein to a pressure above atmospheric before the 
piston moves. 

Probably to the young student and draughtsman the fact 
that the blowing engines described and illustrated are &o 
largely foreign may not be a drawback to the book, for his 
acquaintance with foreign work may not be great, and it is 
certain there is much to be learned, even if something to be 


avoided, in the products of the foreigner, whose practice 


usually is apt to tend in the direction, perhaps, of over 
elaboration. Blowing engine practice has changed consider- 
ably from the days when the beam engine was the type. 
To-day the vertical direct-acting blowing engine is more 
usual, or the horizontal form in foreign practice. 

In the air-compressor section the various well-known 
types are described, including the Brotherhood, which is 
made for very high pressures, even up to 2,5 )0 Ib. per sq. in. 
Curiously at à time when the turbine has been forced £0 
much to the front, that it has been pressed into service as 
an air compressor, we find no reference to it in this book. 
It would have been just as well to name it, however, 
though, whatever the advantages of a turbine as a motor, 
we are not among those who feel that it can strictly be 
considered as reversible. No doubt it will reverse and 
will compress air, but the economy and efficiency of the 
reversed process are doubtful. 

As with blowing engines, so also with air compressors 
the valves may be automatic or they may be mechanically 
operated. The latter are described in various forms. The 
chief object of the mechanically operated or controlled valve 
is, next to its proper function, to avoid shock. Hence some 
valves are only controlled ко far that they are brought near 
to their seats as the end of the stroke is approached, so that 
when the time for closing arrives they shall not have far to 
travel, and shall close without shock, the control device then 
leaving the valve free to open fully so as to avoid throttling. 

The subject of the mechanical movement of air is not 
generally well understood, and those who would know 
more may turn to this book with advantage. 


Polyphase Currents. By A. STILL, A. M. I. C. E., M. I. E. E. 
Whittaker & Co. 1906. Price 68. net. 


The name of this author is familiar to all who have 
studied the theory of alternating currents, as he has written 
a well-known book on the subject, and several papers. In 
particular, we recall the important paper on the regulation 
of the voltage of networks, which, in conjunction with Mr. 
E. W. Cowan, he read to the Northern Society of Electrical 
Engineers in 1896. The present work is written for the 
electrical engineer, and the mathematical knowledge assumed 
on the part of the reader is of the slightest. It deserves 
to be widely known, and forms an excellent introduction to 
the practical theory of alternating currents. 

It does not follow from the absence of symbols that there 


‘is little mathematical thinking in the book. On the con- 


trary, many of the graphical methods explained give approxi- 
mate solutions of some difficult problems. A more exact 
solution of some of these by analysis, although possibly not 
difficult to the mathematician, would be laborious or 
impossible reading for the engineer. In a few cases the 
reader would welcome a little more explanation. For 


instance, itis encouraging to find that the young engineer 


will in all probability be able to prove for himself that the 
steepness or slope " of а curve is an exact measure of the 
rate at which the ordinate increases (p. 47). 

Our experience has been that in nine cases out of ten he 
gets muddled over the meaning of * rate." On p. 126, also, 
it is not quite obvious that the lines A a, B b and c c meet 
in a point. Some readers would be glad of a geometrical 
proof—if such a proof can be given. It is not obvious 
from first principles that all the vectors shown lie in one 

lane. 

; In the first three chapters the elementary theory of 
alternating currents is explained. The fourth and fifth 
chapters discuss the measurement of power and the theory 
of polyphase transformers. The sixth chapter is a useful 
introduction to the theory of power transmission. In the 
final two chapters a slight sketch is given of the theory of 
induction motors and rotary converters. 

It is a pity that the author defines “ angle of lag” and 
* phase difference" as synonymous terms. This leads toa 
mistake on p. 25. Е 

It is stated that if the voltage across the terminals of 
two alternators in series be equal to the sum of their 
voltages, then the machines are in phase, “although it is 
quite possible that the maximum values of the component 
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E.M.F.'s might not be reached at the same instant of time. 

.' It can be shown that if the voltage across the 
extreme terminals equals the sum of the two component 
voltages, then the waves produced by the two alternators 
must be similar in form, and hence, they must attain their 
maximum values at the same instant. 

On p. 94, when discussing the circulating current in a 
mesh-connected armature, it is stated that the function of 
this internal armature current is to maintain the potential 
differences at the three terminals such that their sum is, at 
every instant, equal to zero." The sum of the potential 
differences at every instant, however, must always be zero 
whatever values the currents have, so this does not give 
us the slightest help in understanding the phenomenon. 
Again, on p. 107, we read: The reasons which make it 
impossible to ran synchronous alternators when coupled in 
series do not require a detailed explanation; the 
current being necessarily the same through all the 
armature windings, no interchange of synchronis- 
ing currents can take place between the various 
machines " Surely, when two alternators are 
running in parallel on no load, the current is necessarily 
the same in the armature windings of each, and yet an 
exchange of synchronising power takes place? Steinmetz 
also pointed out some years ago that „ alternators will 
run in series in stable equilibrium on no load, and “л phase 
currents can be taken from their terminals without disturbing 
the equilibrium. This theorem was considered worth an 
expensive patent. 

On p. 166, when explaining the skin effect, it should be 
stated that the distribution of the current depends on the 
position of the return conductor. Kelvin's formulæ, from 
which we suppose fig. 61 is calculated, are obtained on the 
supposition that the return conductor is at an infinite 
distance. 
inner conductor from the outside and into the outer conductor 
from the inside. The latter effect is quite as important as 
the former, and Heaviside has shown that the formule for 
the two cases are quite different. | 

The formula given оп р. 181 for the capacity of two 
parallel conductors is only true when the radius of either is 
small compared with the distance between them. For 
instance, when they are very close together, the capacity is 
infinitely great, and is not 0:065 microfarad per mile, 
which the formula would give. The true formula is very 
simple. 

There is some confusion about the definition of “slip.” 
On pp. 259 and 297 the “slip” is taken to mean the 
difference of the speeds of the rotor and the magnetic field, 
bat on pp. 263 and 264 it is taken to be the ratio of two 
E.M.F.’s. It is proved on p. 263 that the torque varies as 
the c*R loss in the rotor and inversely as the “slip.” The 
reader will probably, therefore, have difficulty in under- 
standing why if R be so small as to be considered negligible, 
there will be no limit to the permissible amount of overload 
(p. 258), seeing that the torque is proportional to R, and 
the speed of the rotor is practically constant. 

On p. 293 it is not explained why crossing the con- 
nections of any two of the terminals of a three-phase motor 
reverses the direction of rotation of the field. The 
practical man reads a book to find out the reasons of these 
things. In discussing rotary converters on p. 322 it is 
stated that “the output of these machines—ezcept in the 
case of the single-phase converier—is always greater than 
that of the same machine used merely as a direct-current 
generator.” We think this statement too sweeping. The 
outputs of converters depend on the power factor on the А.С. 
side, and on the efficiency of the machine, and if these are 
not very high the above statement is not correct. The table 
of relative outputs for polyphase converters given on p. 323 
needs revision. It is got on the assumptions that the 
efficiency of the machines is 100 per cent., and that the 
number of commutator bars is infinite. It is not safe to 
assume that “ There will always be a greater amount of heat 
generated in the neighbourhood of the points of the winding 
from which the connections are taken to the slip rings.” 
In a two-phase converter this will only be true when the 
power factor is unity. 

In Note 1 the coefficient of self-induction is defined. 
The definition given is only true for an infinitely thin wire, 


In a concentric main the current soaks into the 


. electric bell and alarm" connections. 


in which case, unfortunately, it is equal to infinity. The 
author extends his definition so as to include the case when 
the permeability of the field is not constant, but the 
coefficient defined is itself a variable, and thus can be of 
little practical use. 

There are very few misprints. On p. 109, 2:18 EC 
should be 2°12 Ec. On p. 111 we have the figure 61:23, 
but from p. 318 we gather that it stould be 61:24. It 
would ba better, however, to give it as 61, аз considerable 
assumptions have to be made iu the proof. 

On p. 277 the denominator of the algebraical fraction 
should be km? and not km. We presume also that (p. 321) 
* sparkling " in connection with the commatator brushea is 
а misprint for “ sparking.” 


Electric Wiring. 


By W. C. CLINTON, B.Sc. 
edition. 


London: John Murray. Price 2s. 


Fourth 


This book is for the use of wiremen and students, and aims 
at teaching these the elements of electric wiring. It would 
be unreasonable to complain of omissions in this useful little 
book of 200 pages. There are men now in this overcrowded 
wiring industry whose knowledge could be summed up in a 
dozen pages or less, yet this primer does not pretend to be 
more than an introduction to the subject. Its pages are not 
overloaded with points best learned by an apprenticeship ; 
yet it gives, within its self-imposed limits, an orderly and 
lucid exposition of the primary essentials of electric light and 
bell fitting. 

The practical units and their application are first explained, 
then most of the everyday circuit arrangements. Conduc- 
tors, insulating materials, wood casing, conduits and things 
relative to these, and methods of jointing and fixing them 
are described and very fully illustrated. Typical switches, 
fuses, lamps and fittings are pictured, and problems of 
illumination are glanced at. Some space is devoted to 
A few useful tables 
and a series of questions with fully worked out replies are 
given; and a final chapter on testing concludes the whole. 

The two systems of conduit selected to illustrate the 
cheaper and better class work respectively are not now in 
high favour with engineers of experience, as compared with 
solid drawn or welded enamelled tubing. Nor would such 
men willingly sink wood casing in plaster, at least not so as to 
have the capping flush with the plaster, with the idea of 
convenient after-inspection. Even with beading at the 
edges this makes a bad finish, and if tight, the removal of 
the capping would risk small fractures of plaster edge. 

The author points out the disadvantage of breaking the 
middle wire, after it enters the house, but he does not refer to 
the danger of sudden rise of pressure in “mid” wire over 
earth potential due to various common accidents, or testing 
disconnections, in the supply company’s cables. When a 
building is shut down, it is well to be able wholly to dis- 
connect from the supply mains. This, of course, is now 
done by branching the ** mid " wire near where it enters, not 
as shown in fig. 57, but right and left to two main switchcs 
and fuses; one of these is coupled to form a D.P. fuse and 
switch with the positive fuse and switch, the other with the 
negative fuse and switch. Then the “mid” cannot be 
opened without opening an “outer” positive or negative 
also. 

Looping-in is popular at present, and certainly affords 
some relief from bad jointing. It is often applied, however, 
to circuits which would be much simpler to erect, maintain, 
trace and repair, if fitted with well-made branch joints in 
proper boxes. Such mistaken applications of looping-in are 
part of the penalty paid for the prevailing inefficiency of work- 
manship, which in turn is a result of the passing mania for 
the competitive tender. t 

On p. 159, the lower part of fig. 77 from p. 158 opposite 
is repeated. Articles such as figs. 45 and 46 could, with 
advantage, be drawn with their wires in position. 

But these are minor faults. The book may be recom- 
mended, not merely to the plumber who seeks to pose as an 
electrician, but to wiremen, and to studente preparing for 
the preliminary examinations of the City and Guilds of 
London Institute. 
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SOME PRACTICAL NOTES ON 


THE COMMERCIAL DEVELOPMENT OF, 


ELECTRICITY SUPPLY UNDERTAKINGS. 


By К. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. K. 


—— — — 


ADVERTISING.* 


PERSONAL canvassing is of the utmost importance, but it is 
not all; it needs to be allied with that powerful assistant, 
newspaper and '*direct-by-mail" advertising. A persistent 
and systematic course of advertising is most necessary, and 
it should not merely be the ordinary style, but more 
especially that which is educational in its nature, bringing 
forcibly to the front the many advantages and economies of 
electric light and power. It is wonderful how ignorant 
the residents of the average town still are concerning elec- 
tricity and its applications. They hardly know whether a 
shop is lighted by electricity or not, though they appreciate 
the fact that one shop is better lit than another, or notice 
that they can match colours more correctly in some shops 
than in others. But, unfortunately for the central station 
manager, they do not often realise that the light they find 
most efficacious is due to electricity. Therefore it becomes 
his aim to enlighten them, figuratively speaking as well as 
literally. 

A very successful means of educating the general public 
is by the distribution of a well-edited and interesting 
monthly magazine. Such a publication appearing regularly 
month by month has a cumulative value far exceeding in 
effectiveness that of any haphazard scheme of advertising 


which has as its basis the spasmodic circulation of a series . 


of cards and hand-bills which have no apparent relation to 
one another. 

The monthly magazine presents itself as the dignified 
represeritative of the central station. Through it people 
become familiar with electricity, which gets to be a household 
word, talked of at the table, a familiar topic instead of a 
mysterious, far away, dimly understood subject, and time- 
worn expressions to the effect that electricity is only in its 
. ^ infancy become relegated to the past. 

A central station magazine is not an untried novelty, but 
а proved success. Those undertakings that have adopted it 
would not now give it up, as they find that it makes an 
impression that no other form of advertising could accom- 
plish. It saves the canvasser much explanatory work, and 
aids him considerably in the securing of new business. 

As to the contents of such a publication, they should com- 
prise brief well illustrated notes concerning the use of elec- 
tricity in the home, in the shop and in the factory, and its 
relation to comfort, health and economy. They should cover, 
broadly, portions of the whole field of electricity in each 
number, so that there may be something of interest for every 
reader. A pageor soon labour-saving devices for the house- 
hold, a few paragraphs on decorative lighting for the home, 
something about electric signs and window display for the 
shop, and a column or two on motor installations for the 
factory—all freely illustrated by attractive sketches and 
reproductions of photographs. In addition a few jokes or 
humorous tit-bits may be judiciously introduced. Also 
local items of news concerning matters electrical, changes 
of policy or prices, а list of the local wiring contractors and 
electric supply dealers, and many other things that a 
prospective customer should know. 

The cost of such a publication could be defrayed either 
fully or in part by the insertion of advertisements, but it is 
a moot point as to whether or not this is advisable, for 
though on the опе hand the advertisements may be said to 
divert attention, from the reading matter, yet on the other 
hand, the reading matter might be considered to stand out 
with more prominence owing to the fact that it is not 
displayed and therefore affords a sharp contrast on account 
of its proximity to the displayed advertisements. 

Undoubtedly the best method of distribution is by post ; 
this is a little more expensive than taking them from door 
to door, but on the other hand, it is more certain. The 
posting should be so arranged as to ensure the delivery 


* Previous articles of this series appeared on pages 650-1, 656-7, 
and 728-9 of the current volume. 
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being made by the first post in the morning, as this is the 
mailof the day that usually receives the best altention in 
the home and at the office. 

An unstamped post-card, addressed to the office of the 
central station, should be enclosed with each copy of the 
magazine. On the back of these cards, a request for a call 
from a representative should be printed, and blank spaces 
left for the signature and address of the recipient of the 
magazine, and also for the insertion of a convenient day and 
time for the call. 

In the smaller towns the cheapest plan will be to employ 
a localised magazine, of which there are now several 
published, especially to suit the needs of central stations. In 
the larger cities it will be found more effective to prepare a 
special publication such as is being done in London and 
Newcastle. 

Local newpaper advertising is of great value and should be 
regularly employed. The matter should be direct and to the 
point, giving convincing reasons for statements, not merely 
making unproved assertions. There must be something 
about it different from other advertisements in the same 
paper, во as to attract attention, and having attracted 
attention there should be something worth reading. No 
advertisement should appear without the full name and 
address of the office of the central station, not omitting the 
telephone number. 

It is advisable to vary geometric designs with striking 
cuts. Certain of the manufacturers are glad to provide cuta 
of their apparatus, and other suitable electrotypes may also 
be obtained at very reasonable prices from the various 
advertising specialists. The latter also undertake to supply 
matter for the body of the advertisement, thus saving the 
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central station manager’s time; and owing to its being 
prepared by men who make the art of advertising their 
speciality, such matter is usually much more satisfactory than 
an amateur production. It is advisable, however, for the 
manager to edit these ready-made advertisements, as they do 
not always exactly fall in line with local requirements. 

The illustration given above is an example of a type of 
advertising that has been used by the writer, which is 
somewhat of a departure from the usual methods. It is a 
15-in. space, 10 in. of which is used as an ordinary display 
advertisement, changed once a week, while the remaining 
5 in., on the left hand side, consist of Linotype matter which 
is changed every day. The advertisement appears daily in 


‘the same space in the paper, ordinary news usually appear- 


ing at one side and partly underneath it—an arrangement 
which makes the people more liable to read the paragraph 
than if its appearance as an advertisement was more clearly 
defined. | 

The object of changing the matter every day is two-fold ; 
first, to attract attention, and secondly, to bring before the 
public various items concerning electricity, items of which 
it is to the advantage of the central station that they should 
be informed. Thus the paragraph becomes an educational 
factor ag well as an advertisement. 
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Newspaper advertising brings about friendly relations 
with the editor, a state of affairs which is of considerable 
value, a8 in an indirect way it is apt to lead to the modifica- 
tion of many of those careless and sensational paragraphs 
which come into an editor’s hands from time to time and 
do a good deal of damage to & central station business by 
exaggerated accounts of mishaps. Advantage may also be 
taken of these friendly relations to supply the editor with 
interesting paragraphs, “readers” and fill- ups, dealing 
with electrical matters in general, all of which tend to the 
general awakening of public interest in electrical supply. 

The manager must be careful to observe any points in 
the local papers which may be useful to him in his business. 
Announcements of the erection of new houses, the alteration 
or extension of present buildings, the prospective opening of 
new shops, all of these will present possibilities of new 
business, and must not be overlooked. It will also be found 
& good plan to clip from the local newspapers any items 
dealing with electrical matters in general, and the local 
electric supply service in particular. "These cuttings entered 
into a scrap book will be useful for reference, as it is 
desirable to keep track of the amount of notice that is being 
given in the local Press during different periods. " 

ATTRACTIVE SHOWROOM. 

One of the most important and live advertisements a 
central station can have is a showroom (part of which can 
be used as an office) in the main business thoroughfare, and 
on the “right side” of the street. Everyone comes down 
the main street at more or less frequent intervals, and the 
show window will become to the passers-by a silent, yet 
speaking reminder of the existence of the central station, and 
also an important educational factor. 

This is an apparently expensive reminder, but if the show- 
window is kept bright and attractive-looking, and if its 
display of labour-saving and comfort-giving electrical 
appliances is constantly changed, then it will be found that 
the expense is fully justified. Another point in favonr of 
a showroom in a prominent position is that if people pass it 
often they are very likely to drop in and make inquiries, so 
that the assistant in charge has more frequent opportunities 
to explain and demonstrate the methods of using the appli- 
ances exhibited in the windows. 

The store should be provided with a convenient supply of 
current, in order that the operation of various types of 
lamps and other apparatus may be shown to customers with 
facility. If a showroom can be obtained in a position in 
which it сай be used to accommodate the general public as а 
waiting room for the trams, this will add considerably to its 
value as an advertisement. Near the cashier’s desk a shelf 
or stand should be arranged on which to place some interest- 
ing piece of apparatus each month, or each quarter, about 
the time that bills become due. Then when a customer 
comes to pay his account, his attention will be attracted hy 
this stand, and while waiting he will investigate the article ; 
for instance, if a flat-iron is the article shown, the current 
should be applied, and a card placed beside the apparatus 
stating that it is hot.” The customer naturally is at once 
curious to test the heat and thus gets a convincing evidence 
of the possibilities of such device. By the time his receipt 
is ready, it is more than likely that he will be favourably 
disposed to listen to the cashier’s offer to arrange to have 
one sent to him on trial. 

One or more meters should be installed and so connected 
as to demonstrate to a customer how such instruments 
register directly in proportion to the load upon them, and 
also to explain how they are read. 


Labour Troubles at Berlin.—A slight dispute has 
just arisen at Berlin in connection with new working rules which 
have been introduced by the Siemens-Schuckert Works Co. and the 
Siemens & Halske Co. by arrangement with the workmen’s com- 
mittees of both firms. It appears that in accordance with the 
wishes of many of the men, the working week, which until recently 
ranged from Thursday to the following Wednesday, has been 
altered to the calendar week and the wages paid on Thursday 
instead of on Saturday. The new rules also provide for a working 
day in the automobile factory of 8} hours, as compared with nine 
hours formerly, but some of the men object to staying a further 
period of three-quarters of an hour as overtime, and objections are 
also raised to the change in the working week. The dispute has 
led to a strike of 1,500 workers, although the places of a number 
of these are reported to have already been filled. 


( 
SUCTION GAS v. STEAM. 


[COMMUNICATED]. 


ALTHOUGH а great deal has been written on this subject, 
there are one or two points that have not so far been dealt 
with, and it is the object of this article briefly to consider a 
typical case of two generating stations of similar size, and 
with units of the same size installed. In the first instance, 
it may be stated that the whole question resolves itself into 
a consideration of the cost and quality of the fuel to be 
obtained in the neighbourhood of the proposed installation, 
as it is on this point that the matter mainly rests. At the 
same time it must not be forgotten that the capital cost 
of the installation has a very considerable bearing on the 
subject. 

The installations under consideration each comprised three 
200-Kw. combined sets, which were supplied each by a separate 
boiler in the case of the steam plant, and with a separate suction 
gas producer in the case of the gas plant. The gas engines were 
of the four-cylinder vertical type, and the steam engines 
were of the high speed enclosed type. In each case the 
engines were direct-coupled to three-phase generators. The 
plant in the stations was as follows :— 

. (Tas. Three engine sets, complete with suction gas pro- 
ducers, and the necessary gas, exhaust, water piping and 
tanks, &c. ; two small starting engines with air compressors ; 
main switchboard and connecting cables ; overhead travelling 
crane. 

Steam. — Three water-tube boilers, with mechanical 
atokers and superheaters, economiser and two feed pumps ; 
three engine sets, complete with one surface condensing 
plant, with steam-driven pumps; steam, exhaust, feed 
blow-off piping, &c. ; with oil separator, hot-well tank, and 
all necessary drain piping ; main switchboard, and con- 
necting cables ; overhead travelling crane. | 

The boiler pressure was 160 Ib. per sq. in., superheated 
120? F. The total costs were as follows :— 


Power station plant with suction gas ... £11,900 
Buildings and foundations (approx.) 2,200 
Total cost (gas station) £14,100 

Power station with steam plant... si £7,800 
Buildings and foundations (approx.) ... 2,600 
Total cost (steam station) £10,400 


I have not given the individual costs of the different 
apparatus, as such would not affect the points under con- 
sideration, but it is sufficient to say that the figures given 
in both cases are what the plants could be put down for. 

It must be mentioned that in each of the above stations, 
one of the units was a spare. By units is meant one com- 
plete engine set with suction gas plant for the gas-driven 
station, and with boiler for the steam-driven station. 

For the purposes of comparison, the cost of the steam 
coal was 68. 6d. per ton, and the anthracite was 238. per ton. 
Now when comparing these fuels, we will do so on the basis 
of the number of British thermal units each will produce 
for 1d. 

The calorific value of the steam coal was 11,977 B.TH.U. 
per lb. Therefore— 

11,277 x 2,240 
78 

The calorific value of the anthracite was about 12,550 

B. TH. U. рег lb. Therefore 
12,550 K 2,240 
276 

The above figures show a very great advantage in favour 
of steam, but this is largely neutralised by the greatly 
increased number of B.TH.U. required by the steam engine 
per kilowatt-hour. 

The efficiencies of the different plants may be taken as 
follows :— 


= 328,852 B.TH.U. per 1d. 


= 101,855 B.TH.U. per 1d. 


Gas. - Suction gas producers 80 to 85 
Gas engines e 85% 
Generators 3 
Steam. Water -· tube boilers 75 Ф (thermal) 
Steam engines... : 1% 
Generators x 93 % 


The above figures are all full-load efficiencies. 
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The water-tube boilers would have an evaporation of about 
83 Ib. of water per Ib. of coal when evaporating from and at 
212° F., and the Lancashire boilers would have an evapora- 
tion of, say, 7 Ib., under the same conditions. 

The gas and steam consumptions would be as follows :— 


Full load. 3 load. à load. 
Gas.—97 O cb. ft. 105 0 cb. ft. 1162 cb. ft. per Kw.-hour. 
Stcam.—21"77 lb. 23:3 1b. 26:1 lb. " 


The steam figures are with 155 Ib. working pressure, 
superheated 120° F., and condensing with 26 in. vacuum. 

With the above figures as a basis we can now consider the 
works costs of the two types of stations, with two of the 
200-KWw. sets working at approximately three-quarter load 
for 10 hours per day and 300 days per year. This will be 
very nearly the actual load of the plant when the station is 
used for supplying power and light to a factory, which is 
what the station was designed for. Of course the lighting 
load will affect the figures somewhat, but it would only be 
to improve them. 

The number of units generated will be 900,000 per 
annum. 


Gas.—Cb. ft. of gas required, 900,000 x 105 94,500,000 
Which at 79 cb. ft. per lb. of coal, gives us 1,196,200 1b. 
Add for losses, say T" T 988 111,270 „ 

Total coal... 1,307,470 1b. 


At 23s. per ton, this will cost— 


1,307,470 x 23 


£671 58., or 18d. per unit. 


2,240 І 
Oil required will be 6 gallons per 
day for two engines, giving 
1,800 gallons per annum, at 2a. 


per gallon T гө са 180 0 
Waste, say, 600 Ib. per annum, at or 056d. F 
9d. per lb. 0 ia A 30 0 
Water, say 2,161,000 gallons, at 
6d. per 1,000 gallons ... Esa 54 0 ог *0144d. " 
Wages, say per annum Lin 450 0 or ‘12d. M 
Total works costs :3704d. » 
Repairs and. Maintenance.— 
5 per cent. on plant, £11,900 595 o] : | 
2 per cent. on buildings, £2,200 44 0 or 170d. н 
Interest and Depreciation.— ` 
10 per cent. on plant, £11,900 1,190 А or 358d 
7 per cent. on buildings, £2,200 154 0 5 H 
Total costs *8984d. E 


Steam.—Under the same conditions of working as for the gas 
plant, the amount of steam required will be 900,000 х 23˙3 
= 20,970,000 1b., which at 82 lb. evaporation 2,396,670 lb. of coal 

Allow for losses, &c. ... dan z 450,000 1b. of coal 


Total coal 2,846,670 lb. 


2,846,670 lb. at 68. 6d per to 
Oil and Waste, dec. ne is 
Water, say, 1,300,000 gallons per annum 
at 6d. per 1,000 gallons  ... is 32 10 or ‘009d.  ,, 
Wages, the same as for gas-driven plant £450 О or 12d. y 


£413 5 or 11d. per unit 
63 O or 018d. „ 


Total works costs... 257d. „ 
Repairs and Maintenance. — 
5 per cent. on plant, £7,800 £390 0) or · 120d 
2 per cent. on buildings, £2,600 52 0 A 


Interest and Depreciation.— 
10 per cent. on plant, £7,800 ... £780 


0 
7 per cent. on buildings, £2,600 182 o) or 260d. „ 


Total costs... 637d. „ 


Even on the works costs it will be noticed that there is 
an advantage in favour of steam of 113d. per unit, which 
is increased to 261d. when the capital charges are taken 
into account, owing to these being much less for steam than 
for gas. If there was only an evaporation of 7 lb. of water 
per Ib. of fuel, the cost of the coal per unit would be 14d. 

e All the above figures are based on actual figures given by 
the manufacturers of the different types of plant, and in 
actual working they will probably be increased in both cases 
by 1d. to 15d. per unit. However, as the gas and steam 
figures are considered on the same basis, it is only reasonable 
to presume that the gas-engine people have stated the 
utmost their plant will do, the same as the steam-engine 
ple. 

To facilitate comparison of these plants the writer has got 
out the following curves, showing the respective costs per 
unit for gas and steam at different prices of fuel, of course 
assuming the calorific values mentioned previously. The 


curves plainly show when it will be cheaper to use gas 
suction plant, and when steam is the cheapest power to use. 
Separate curves are given for the steam plant with an 
evaporation of 5 lb., 7 lb. and 84 lb. of water per Ib. of 
fuel respectively. The above figures for gas engines are 
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Total cost per unit in pence 


10 12 14 16 18 20 22 24 
Cost per ton of coal іп shillings 


Total costs based on an output of 900,000 units from two 900-kw. gener- 
ating sets working at 2 load for 10 hours per day, and 800 days per annum. 


with special fly-wheels, flexible couplings, &c., suitable for 
running the alternators in parallel, but if they were for 
driving continuous-current generatora iu parallel the total 
cost would be reduced about £1,000. Further, if horizontal 
gas engines were used for driving the alternators by ropes, 
there would be a reduction of a similar amount; whereas, 
if they were driving continuous-current generators, the total 
reduction would be only about £1,100 from the figures given 
for the vertical engines driving alternators. In the case of 
the horizontal engines, however, it must not be forgotten 
that a larger engine-room would be required ; and when this 
is taken into account, together with the extra foundations 
necessary, this type of plant will be quite as costly as the 
vertical engines, besides being less efficient. 


ELECTRICITY IN BRAZIL. 


By W. WHYTE GAILEY, A. M. I. E. N., Assistant Electrical 
Engineer, Sao Paulo Railway. 


SINCE the appearance of my article on “ Electricity in 
Brazil " in the ELECTRICAL REVIEW of June 23rd, 1905, 
the supply of electricity in Brazil has continued to 
spread and increase generally. Existing plants have been 
increased and modified, and new plants have sprang into 
existence, notably the large new scheme for supplying Rio 
de Janeiro with energy derived from falls on the River 
Parahayta, and transmitted overhead 112 miles at 60,000 
volts, by the Rio Tramway, Light and Power Co. 
(Canadian Syndicate). Another important plant has bcen 
installed at Campinas, with Brazilian capital by American 
Construction-Engineer Dr. A. Byington; power being 
furnished by falls at Joaquim Egydio, 25 miles distant. This 
company is also owner of the local gasworks. Santos City 
Improvement Co. has modified its old plant, having in- 
stalled a Dowson gas plant; it generates single-phase 
alternating current, and is the only company I know of, 
which uses English material. Stone’s (English) electric 
lighting system is largely used on the railways of Brazil, 
but on account of non-representation of English firms in 
Brazil, the idea is gaining ground that England, as regards 
electrical work, is behind the times, and does not make 
or supply up-to-date electrical material, e.g., А.С. transformers, 
arc lamps, alternators, н.т. line insulators, water turbines, &c., 
and especially telephones. 

I have never seen an up-to-date English-made telephone 
or telephone switchboard here. All these are ordered from 
the States or Germany. 
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The following information may be useful to manufacturers. 
F; We generally allow оп all engineering and electrical 
material 40 per cent. ad valorem to cover—packing for 
sea voyage, consul’s dispatch, sea freight, Custom duties, 
Government duties, dock dues, and land freight from factory 
to point of use. | 

Here аге particulars of duties on electric material іп 
constant use. 

Insulatore.—100 reis (1:7d.) a kilogramme. If they have 
iron bolts or pins, the iron pays separately $2.500 (42d.) a 
kilogramme. Worked brass, i.e., fittings, pay $4, i. e., 58. 8d. 
a kilogramme, if nickled, $8 (11s. 4d.) a kilogramme. 

Electric bells pay heavily, $4 (5s. 8d.) a kilo., which 
works out up to 200 per cent. ad valorem. 

Bare copper wire pays 30 per cent. ad valorem, or 400 
reis (6°8d.) per kilo. 

Insulated wire pays 20 per cent. «d valorem. 

Bare iron wire, galvanised or not, pays 100 reis (1°7d.) 
a kilo. 

Engines, turbines, motors, transformers, &c., pay 15 per 
cent. ad valorem. 

Alternating current is almost exclusively used in Brazil, 
owing to the general use of convenient water power, which 
usually has to be trangmitted some distance. 

There is still opportunity for representation by English 
electrical firms in Brazil, and good prices can be obtained, as 
sellers of electrical material are seldom satisfied with less than 
100 per cent. American and German firms have the market 
almost entirely to themselves, and unlegs English electrical 
firms soon obtain a footing in Brazil, South America will be 
closed to English electrical enterprise. 

I have known of а case of an engineer here requiring 
lathes, machine tools, and other appliances requisitioned from 
England to be supplied with direct-coupled motors, — revs., 
— phase, — cycles, — volts, and have seen replies stating 
that the firms applied to only go in for p.c. work. Those 
at home do not realise the difficulties that hamper engineers 
so far away when ordering material. 

We want a certain article, and we write to England and 
the States. From England we receive indifferently printed 
catalogues and a vague letter saying they will supply prices 
on receiving a thorough description of the article wanted. 
From the States, catalogues printed and illustrated beantifully 
on rich paper, full price lists, order forms ; the last-named 
only to be filled in to describe exactly our requirements. Is 
it any wonder that the order invariably goes to the States ? 

Telephone switchboards are either American or Ericsson. 
Telephones are almost universally of Kellog or Berliner 
make, especially Kellog. 

It is becoming more and more difficult each day to boom 
English electrical material in Brazil. I have been told 
many times that England has no up-to-date electrical 
machinery, for it is never seen here. 

Are the markets of South America to be abandoned by 
English. electrical firms? Are South Africa, Australia and 
Japan to follow, and in the end not even England be left for 
the English ? 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &с., 
may be made. Answers are furnished by a duly qualified lawyer. | 


No. 58.—Incoine- Тах. — Meters.— Deductions far Depreciation, 


" IncoME-Tax " writes :—“ An Irish client of ours has put the fol- 
lowing question to us; and we should be glad if, through your ‘Legal 
Column, you would give us the requisite information: — When 
making up our yearly accounts we allowed for depreciation 5 per 
cent. on all plant except meters, on which we allowed 10 per cent. 
The income-tax assessor reduced this to 24 per cent. on the plant 
and 5 per cent. on the meters. We should be greatly obliged if 
you could let us know if there is a fixed legal amount, or if it 
depends upon the income-tax assessor." 

e* It seems to be clear that the amount of the deduction for 
depreciation may be settled by the Commissioners, for it is provided 
by See. 12 of the Customs and Inland Revenue Act, 1878, that 
notwithstanding any provision to the contrary in any Act relating 
to income-tax, the Commissioners may allow such deduction as they 
may think just and reasonable as representing the diminished value 
by reason of wear and tear during the year of any machinery or 


plant used for the purposes of the concern, and belonging to the 
person or company by whom the concern is carried on. In the 
case suggested, the Commis:ioners have made their adjudication. 
It i8 a question of fact whether it is reasonable or not. 

The following case may be of service to“ Income-Tax “: In the 
Leitb, Hull, and Hamburg Steam Packet Co. v. Bain (1897), 3 Tax, 
Cases 560, a company owned a fleet of passenger and cargo steamers. 
The Commissioners allowed a deduction of 54 per cent. from the 
written-down value of the whole fleet in the company's books, as 
representing the diminished value of the ships by reason of wear 
and tear during the year of assessment. The company claimed a 
reduction of the assessment on the ground of overcharge consequent 
upon insufficient allowance for depreciation. It was held that the 
appeal must be refused. 


No. $9. — D y- Laws.—Local Authority suppluing Electricity. — 
A uthority'to enforce performance of, 


" INQUIRER ” writes:—'' With reference to the note on page 832 
of your issue dated May 25th, headed “ Breach of By-Laws,” I 
should be glad to know under what authority a Corporation Com- 
mutice have power to reprimand and fine a person for breach of by- 
laws. If the Oldham Committee have power to do this, does this 
apply equally well to Electricity Committees in all towns?“ 

„ Sec. 6 of the Electric Lighting Act, 1882, authorises any 
local authority within any part of whose district electric light is 
authorised to be supplied under any provisional order, from time 
to time to make, alter or repeal by-laws for further securing the 
safety of the public, any such by-laws being subject to confirmation 
by the Board. Up to February, 1903, no such by-laws had been 
made. Where, however, local authorities are themselves the under- 
takers, they have by special Acts of Parliament obtained power in 
many cases to make by-laws and regulations without the necessity 
of having the same first approved by the Board of Trade; but in 
later cases this approval is insisted upon in all cases by Parliament. 


A VISITOR’S IMPRESSIONS OF THE 
“ UNDERGROUND.” 


No one who makes the shortest trip in a District train can help 


seeing that the present lamentable state of affairs has been brought 
about, to some extent, by a bad start, for the whole business is 
American to the backbone, and will have to suffer for it in an alien 
country. 

The intention of the saviours of the undertaking was to show the 
half-alive Englishmen how a city line ought to be equipped and 
operated, and they have succeeded in teaching themselves as good 
a lesson as their compatriots have been taught over the New York 
Subway, if we are to believe the reports which have been circulated 
about the latter. 

When the fares agitation was at its hottest last month, the 7,5 
published an article (Financial Supplement, October 10th) giving 
reasons for the action of the company in raising fares. It 
showed that the average train load is over 20 per cent. less now 
than it was in the last of the steam years, and thinks that the train 
mileage has increased out of all proportion to the earning power. 
Atthe same time,the seating capacity of theaveragetrainof four bogie 
cars is but 175, against a possible 300 if the compartment system had 
been retained. No one, of course, would suggest that the company 
should return to the compartment dimensions of the old stock, which 
were 80 cramped that a train of four four-wheeled coaches held 200 
passengers; but there is not much doubt that the present cars were 
designed to accommodate strap-hangers during the rush hours, and 
that there never was any serious intention of seating everyone at 
all times. Americans take to such exercises as strap-hanging and 
bumper-balancing from birth, but the English require more educa- 
tion in these things, and take to it hardly at present. Not that 
overcrowding was unknown in the sulphurous days, but obviously, 
after the figures quoted, not to the present degree. Anyhow, the 
feeling is strong that sitting is more comfortable than certain 
forms of standing, and that a really modern train ought to provide 
more opportunities for it, although the less irate recognise that the 
waves of traffic at certain hours must overwhelm any reasonable 
amount of seating accommodation. 

It is too much to expect the company to scrap the new stock after 
a year's use, and the writer sees in them a number of advantages 
which may not be obtainable in even the most modern compart- 
ment cars, but he will not be surpris.d if no more orders are placed 
for that design ; and if all we hear is true, as it never is, the life of 
the present cars will be short enough to satisfy their critics and too 
short to please their proprietors. 

Sir George Gibb has said that these trains cost £20,000 a year 
more in labour than they would if they required only a driver, 
stoker, and two guards like the steam trains, and by the elimina- 
tion of the stoker the saving would be greater still. 

The impression of the layman passenger has been for some time 
that the trains, or the rails, or something less ohvious, make a great 
deal of noise, and that the operation of braking is often unpleasant 
to feel and hear. The more learned in these matters talk of shoddy 
trucks, and the gloomy necessity for an early renewal of rails, if 
travelling at the moderate speeds now in vogue is to be possible for 
the man of average sensibility. 
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Those readers who are taking an interest in the rail cor- 
rugation mystery, as it is sometimés called, besides those who are 
interested in the underground railways particularly, can observe 
for themselves when travelling over the lines a phenomenon which 
is almost certainly due to the trucks. The inside of the outer rail 


of one track, as seen from a car on the other line, is beiag cut 


away by the wheel flanges in an alarming manner, and very few 
lengths have escaped. Ре 

Generally speaking, a length of cut rail ів succeeded by an 
approximately equal length which is untouched, but the lengths 
vary from a few feet to several yards, and often 100 yards or more is 
dull or bright as it happensto befreeor cut. It seems to the writer 
that the phenomenon occurs, more or less rhythmically, whether 
the line is straight or curved, but his observations were restricted 
to what he could see as the train moved along, and he has had no 
further opportunity to note whether more than one rail is affected, 
but there is no reason to suppose the action to be so limited. 

Evidently the trouble is an old one, and we shall be glad to 
hear from the engineers how it is caused and what is the remedy. 

The writer’s impression of the electrified Underground is that the 
Americans might have learned a good deal in England without 
spending so much money on failures, and he would have been 
really sorry for the damage which this business must have done to 
their name if they had not been so tarnation bombastic at the 
outset, 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. * 


" 12,4914. “ Improvements in slotted armature cores for dynamo-electric mach. 
ines." В. G. LAMME. (Date applied for under Patents Act, 1901, June 2nd, 
1905, being date of application in United States. Ап invention comprised in 
application No. 12,491, May 29th, 1906.) November 2nd. (Complete.) 

21,007, ''Improvements in electric controllers." C. F. BARN IIOLDr. 
ber 29th. 


21,059. ** Improvements in and connected with electrolytic electricity meters 
combined with coin-ireed devices." W. J. WELLS and Н. FAIRBROTHER. 
October 29th. 


24.078. Improvements in and relating to binders for telephone switchboard 
cords." R. J. SKELTON and A. Н. Wank. October 29th. (Complete.) 


24,084. “Improvements in or connected with magnetic compasses.” 4. F. 
SmirH. October 29th. 


24,156. “Improvements in coin-freed apparatus for administering electricity.“ 
W. A. А. FRICKE, A. W. K. WITTE and L. MansreLtpr. October 30th. 
(Zomplete.) 


24,162. *'' Masts for space or wireless telegraphy.” W. FAIRWEATHER, (The 
Brown Hoisting Machinery Co., U.S.) October 30th.  (Complete.) 


24.163. ''Insulator for tension guys." W. FAIRWEATHER. 
Hoisting Machinery Co. U. S.) October80th. (Complete.) 


24,179. “Improvements relating to electric incandescent lamps." F. W. 
Le TALL. (A. Lederer, Austria.) October 30th. 


24,194. Improvements in galvanic batteries." F.JERABEK. October 30th. 
(Complete.) 


21,197. ''Improvements in meters applicable for use in the supply of elec- 
tricity, gas or the like, at two different taritis.” G. G. M. HARDINGHAM. (The 
firm of Landis & Gyr (formerly Theiler & Co.), Switzerland.) October 30th. 


24,208. ''Improvements in and relating to controllers or cut-outs for elec- 
trical circuits." С. C. GARRARD and FERRANTI, LTD. October 30th. 


24,209. ** Improvements іп and relating to maximum demand indicators for 
electrical measuring instruments." C. C. Gaxnaup and FERRANTI, UID. 
October 30th. 


24,230. ''Improvements in and relating to the manufacture of incandescing 
bodies for electric lamps, furnaces and other apparatus.” Tue BRITISH 
TuoxsoN-HovsToN Co., LTD. (Allgemeine — Elektricitüts - Gesellschaft, 
Germany.) October 30th. 


24,232. ''Improvements in and in the manufacture of incandescing bodies, 
electric lamps and other apparatus.“ TukBniTisH THomson-Hovston Co., LTD. 
(Allgemeine Elektricitits-Gesellschaft, Germany.) October 30th. 


24,233. ‘‘limprovements in and relating to electric incandescent lamps 
having incandescing bodies of refractory metal.“ THe British THOMsON- 
HovsroN Co, Lrp. (Allgemeine — Elcktricitüts-Gesellschaft, Germany.) 
‘October 30th. 

24,234. “Improvements in and relating to the purification of tantalum.” 


Trt British THomMson-Hovston Co., Lro. (Allgemeine Elektricitats-Gesell- 
schaft, Germany.) October 30th. 


24,235. “Improvements in and relating to metallic incandescing bodies for 
electric lamps and other apparatus." THE British Tiomson-Houston Co., 
Lro. (Allgemeine Elektricitats-Gesellschaft, Germany.) October goth. 


24,236. '' Improvements in and relating to the manufacture of incandescing 
bodies for electric lamps, furnaces and other apparatus." THE BritisH 
Titomsox-Hovuston Co., Lrp. (Allgemeine Elektricitats-Gesellschaft, Germany.) 
October 30th. 


24,239. Improved method of and means for electrically-driving printing and 
other machines." W. A. MITCHELL. October 30th. 


24.242. Improvements in and relating to electric meters.“ 
THomson-HovstTon Co., LTD., and F. Hol DEN. October 30th. 


24,243. Improvements in and relating to dynamo. electrie generators.“ 
THe British Тномѕох-Ногхтох Co., Lro., and B. Horrs. October 30th. 

24.245. Improved magnetic automatic cut-out.” A. A. ANDREWS and G. Н. 
WILKINS. October 3lst. 

21,2109. Accumulator protector.“ 
October 815%. 


24,291. ''Improvements in ignition apparatus for internal combustion 
engines," E. G. GossET-TANNER and R. T. DEANE. October 3lst. 


21,296. '' Improvements in or relating to apparatus for subjecting gases to 
the action of electric are flames.“ А. Манькк and G. Brion. (Date applied for 
under Patents Act, 1901, November jrd, 1905, being date of application in 
Germany.) October 31st. (Complete.) | 

24,330. “Battery testing apparatus." E. Farvix, E. Amiot and Е.СнЕХЕАСХ, 
October lst. (Complete.) 

24,896. ‘Improvements іп and relating to electric current converting 
dynamo electric machines." Tux British Tnomson-Houston Co., LTD. (The 
General Electric Co., United States.) October 315%. 


24.337. Tinprovements in and relating to electric transformers." THE 


BnirisH THowsox-Houston Co., LTD. (The General Electric Co., United 
States.) October 31st. 


Octo- 


(The Brown 


THE BRITISH 


W. S. KNEESHAW and R. С. WILLIAMS. 


24,338. Improvements in and relating to electrically-driven vehicles.“ THE 
British Тномѕох-Носѕтох Co., LtD. (The General Electric Co., United 
States.) October 3lst. 


94,346. ‘Improvements in safety fuses for electrical circuits." M. МЕн. 
HARDT апа W. ScHUSSLER. October 3lst. (Complete.) 


21.361. “Improved multiple holder for electric incandescent lamps." G. 
WALLACE, October 3l«st. 


24,363. ''lmprovements in alternating polyphase motors." J. W. Мас. 
KENZIE. (La Societe Alsacienne, France.) October 31st. (Complete.) 


24,390. ‘Improvements in ears or supports for suspending electric trolley 
wires." R. E. Dixox and A. E. DopwELL. November Ist. 


24,422. "Improvements in or relating to magnetic separators.” M. RUTHUN- 
BURG. November Ist. (Complete.) 


24,445. "Improvements in fuses for electrical circuits.” B. M. KINTNER and 
G. B. ROSENBLATT. (Date applied for under Patents Act, 1901, November ith, 

1905, being date of application in the United States.) November 1st. (Com- 
plete.) | 

24,446. “Improvements in and relating to electric transformers.” THE | 
BnirisH. THomson-Houstron Co., Lro. (The General Electric Co., United 
States.) November lst. \ 

24,447. "Improvements in methods of and apparatus for the preparation of 
nitrogen-oxygen compounds from atmospheric air or from mixtures of nitrogen 
and oxygen by means of an electric discharge." THE BRITISH THONSON- 
Hovston Co., Lro. (Allgemeine Elektricitats Gesellschaft, Germany.) Novem- 
ber Ist. 

24,448. “Improvements in and relating to electric motor-control apparatus.“ 
THe British THomsox-Hovston Co., што, (The General Electric Co., United 
States.) November Ist. * 

24,456. Improvements relating to the conversion of electric currente. D. 
Timan and K. von DREGER, November lst. (Complete.) 

24,459. Improved communication by telephone.“ 
ber 2nd. 


24,465. Auto- magnetic safety latch." A. E. PETTINGELL, November and. 


24,472. "Improvements in or relating to underground boxes or chambers 
used in connection with underground electrical cables and for other purposes. 


J. H. Rvrr. Novem- 


E. J. CHAMBERS. November 2nd. 


24,439. “Improvements in electrical braking of direct-current series or 
compound-wound motors," N. E. NAUMANN, November 2nd. 

24.506. Improved form of Nernst lamp for street lighting and other 
purposes," Е. E. HoapLey. November ind. 


24.532. Circuit closer for trolley signals." A. BEVA N. November 2nd. 


- (Complete.) 


24,536. ''Improvements in and relating to electric transformers." THE 
British) THomMsox-Hovston Co., LTD. (The General Electric Co., United 
States.) November 2nd. 


94,576. ''Improveinents in flame arc lamps." C. E. G. GILBERT. Novem- 
ber 2nd. 


24,582. ‘Improvements in phase transformers, especially applicable to 
transforming single-phase electric currents to polyphase electric currents, or 
rice versa," BRUCE PEEBLES & Co., LTD., and J. L. La Cour. November 
2nd. 

24,689. ‘Separating solids from water in china clay and other similar 
materials by electrolysis." F. Moir. November 2nd. 


24,632. * Improvements in variable electrical resistances.” A. Н. MAYES. 
November 3rd. 


24,636. ‘Improvements in means for extracting pieces of iton and other 
magnetic substances from raw textile and other light materials." G. WHITTAKER 
and J. R. ASHWORTH. November 3rd, 


24,663. Improved inductor electric generators.” P. RaHDGE. November 
3rd. (Complete.) 


24,682. Improved box or covering for lead-cased electric cables.“ J. STRATTON 
and A. A. CLAnrMoNT, November 8rd. (Complete.) 


24.683. Improvements in and relating to alternating electric current distri- 
buting systems." | ALLGEMEINE ELECTRICITATS-GESELLSCHAFT, (Date applied 
for under Patents Act, 1901. November 3rd, 1905, being date of application in 
Germany.) November 3rd. (Complete.) 

24,685. ‘Improvements in the manufacture of incandescent electric lamps." 
W. Derks. November 3rd, 


24,686. Improvements relating to electric bells." 
Brinkmann, Germany.) November 3rd. 

24,649. ‘Improvements relating to carbon holders for microphones.” 
W. A. W. Е. HvonrH. November 3rd. (Complete.) 

21,604. *''Improvements relating to microphones.” R. O. P. BERGLUND, 
W. A. W. E. Нлоңтн and C. E. схемах. November 3rd. (Complete.) 


I. B. BIRN AUM. (F. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these шон may be obtained of Messrs. W. P. 
Тномрком & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1906. 
CarHopES, H. S. Hatfield and The Reason Manufacturing Co. 20,770. 
October 13th. 
Rotary INTERRUPTERS FOR ELECTRIC CURRENTS. J. O. Heinze. 21,020. 


October 17th, 
ELECTRIC BaTTER¢S. A. Н. Fippard. 21,279. October 19th. 


MANUFACTURE OF ELECTRODES. FOR ELECTRICAL ACCUMULATORS BY MEANS OF 
CONTINUOUSLY OPERATING MACHINES, AND IN THE ELECTRODES AND AccU- 
MULATORS THUS MANUFACTURED. E. W. Junger. 21,534. October 28rd. 
(Date applied for under International Convention, June 10th, 1905.) 


1906. 


WiNDINOGS OF DyNamMo-ELEcTRIC MACHINES AND ELECTRIC TRANSFORMERS. M. B. 
Field. 966. January 13th. 


BATTERY, Со, AND Sparking P. VG TESTING Machixk. E. Bristowe and G. 
Henman. 4,252, February 21st. 

WIRELESS TELEPHONY. H. Wesselius, 4,585. February 24th. 

ELECTRICAL RESISTANCE OF METALS. H. Kuzel. 7,655. March 30th. (Date 
applied for under International Convention, July 26th, 1905.) 

CONDUITS FoR ELECTRIC CABLES AND THE LIKE. L. Mannstaedt. 7,818. March 
Bist. 

TROLLEY HEADS FOR ELECTRICAL Tramway Systems. G. B. Holmes and A. D. 
Allen. 8,029, April 3rd. 

TELEPHONE APPARATUS. R. Віпев. 8,173. April 4th. 

Liqvip ELECTRIC RESISTAN CES. Felten and Guilleaume-Lahmeyerwerke Akt. 
Ges. 8,657. April 10th. (Date applied for under International Convention, 
July 25th, 1905.) 

ELECTRIC SWITCHES, AND ACT CATING MEANS THEREFOR, OPERATED IN ACCORDANCE. 


WITH THE DIRECTION OF Motion or A Moving Part. Veritys, Ltd., and J. 
Dalziel, 8,715. April 11th, | 
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BRUCE PREBLES & CO. LIL, 


PEEBLES TURBO-ALTERNA TONS. 


Fic. 29D URHAM COLLIENIES POWER STATION, CONTAINING FIVE 1550 A. V. d. 
The Station was equipped throughout by Bruce Peebles & Co. Ltd. 


Fic. 3.— VIEW OF 10,000 VOLT TRANSMISSION LINE FROM CWM DYL/ POWER-HOUSE 
OF NORTH WALES POWER AND TRACTION CO. LTD. TO LLANBERIS. 
Line erected by Bruce Peebles & Co. Ltd. 


Sau Extra Supplement to the Electrical Review, November 16th, 1906. 


BRUCE PEEBLES & CO. LTD. 


Е |». TRACTION 


Fig. 4.—EXCAVA TING FOR PERMANENT WAY, SHANGHAI TRAMWAYS. 
Bruce Peebles & Co. Ltd., Contractors. 


Fic. 5. —ELECTAICALLY OPERATED SWING BRIDGE, FALAIRK DISTRICT TRAMWAYS, 
Bruce Peebles & Co. Ltd., Contractors. 


4 Extra Supplement to the Electrical Review, November 16th, 1906. 


BRUCE PEEBLES & СО. LTD. 


И 
| 
Peebles Contracts 


undertake contracts, under full responsibility, for the complete or 


partial equipment of schemes for Electric Lighting, Traction, or Power, 


MESS BRUCE PEEBLES & CO. LTD. are prepared to 
| 
| 


in any part of the world. The value of such contracts now being executed 


| is approximately £1,000,000. 


Fic. 6.—CONSTRUCTION SCENES ON A PEEBLES TRAMWAY CONTRACT. 
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DUST AND THE SUMMER LOAD 
FACTOR. 


Bv a curious inversion of natural processes, the anxieties of 
the central station manager are apt to be greater in the 
pleasant season of light loads and summer weather tham 
amid the fogs and gloom of winter. Whether the respos- 
sible position in question be combined in one corporex 
entity with that of chief engineer, or separate under a lera 
strenuous exterior, the sight of the rows of machines lying 
day after day without contributing a single B.T.U. towards 
their living is very saddening to one whose mission in life 
is to find work for the idle. It has a cumulative influence, 
the Christmas peak insisting on an increased reserve, and the 
following summer setting forth pointa for the moral of the 
unemployed shareholder or fretful counci or. 

With that same Christmas peak still to come, and some 
very nice altitudes daily ornamenting the recordg, ib may 
seem that the present is no time to worry about nest 
summer. In view, however, of this very fact, namely, that the 


minds of those actually engaged in the work are sufficientiy 


occupied, it will not be wasting time to consider new means 
of providing against the dearth of occupation for tbe . 
running plant before alluded to, in order to be able to Jay 
before them some remedy whose application may be suffia- 
ently apparent without prolonged discussion of detaile 
Motor load the station engineer is already engaged im 
earnestly cultivating, with in many places the most bene- 
ficial results ; but in small towns the fitful action of two or 
three large motors is apt to have an effect on the pressure 
very trying to the eyes. Lest it should be thought that this 
remark is unduly disparaging to that imperfect mechanical 
contrivance for converting 188. per week into volts, tle 
switchboard attendant, let ug commend t> any admirer of 
theoretical perfection the experiment of charging a batter; 
with а 50-H.P. set, with a 40-H.P. printing machine moto 
in constant attendance, and a few smaller ones dropping 
in occasionally. What then would be the joy of the manager, 
chief and subordinate, to acquire a load of absolute steadi- 
ness which could be arranged to come on during the day, 
and that only during the summer months! Such an ides 
appears too Utopian for anything but a non-technical journal 
of the halfpenny variety. In the train of adverse circum- 


stances, however, it is not only the unexpected, but frequently 
the impossible, that happens; 


surely the same shoulé 
occasionally hold good for the other side of the shield. 

One factor in the development of such a loaé 
was the subject of a paper read at the first meeting 
of the Faraday Society on Tuesday last week, describing 
the plant installed some twelve months ago by the 
Poplar Borough Council for the manufacture of hypo- 
chlorite of magnesium solution on the Hermite principle 
This solution, which has, of course, been well known for a 
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number of years, is largely used on the Continent for dis- 
infecting and medicinal purposes, and can be adopted for 
bleaching on a large scale. The slowness which it has shown 
in coming into general use is principally due to the initial 
expense of the necessary plant, as hitherto platinum has been 
the only metal which could be used for the anode plate. 
The processes of manufacture vary as to detail, but the 
general principle, the electrolysis of а saline solution, is 
common to all. | 

In connection with the use of this solution ав a disinfectant 
(for the purpose of supplying which the erection of the plant 
in question was first recommended to the Council by Dr. 
Alexander, the medical officer of health), the question of street 
watering arises. The sterilising properties of the hypo- 
chlorite solution were proved in a general way in some 
experiments at Maidenhead, and increased proof of their 
value in this respect is daily being collected. As a deodorant 
it takes a very high place. Consequently, the admixture of 
a small quantity of the solution with the water used for 
laying the dust in summer is in every way beneficial, and 
advisable. The regrettable thing from the station engineer's 
point of view, as was pointed out by Mr. Smart, one of the 
speakers at the discussion, is that at present, the consump- 
tion of the fluid being comparatively small, only a small load 
can be expected from it. However, any load which will 
come on at regular hours, and remain perfectly steady 
throughout the day, is not to be despised, and it seems 
reasonable to hope that, as the valuable properties of such 
solutions become more widely known, large districts will be 


supplied from one centre, and so the installation of larger’ 


plants will be justified. 

The same discussion included the valuable suggestion 
from Dr. Rideal that calcium chloride solutions, which have 
been used for dust laying with very satisfactory results, 
should be passed through electrolysers, and have part of the 
chloride present converted into hypochlorite. Water carts 
containing calcium chloride solutions have been effective 
because of the deliquescent character of the salt. Given a 
small quantity of available chlorine present in the form of 
calcium hypochlorite, not only will the dust be laid, but a 
surface sterilisation will be secured. 


THERE are evidences that the tide of 
American opinion is running in favour 
of steel tires for car-wheels. A recent 
article in the Sreet Railway Journal, by 
Mr. James Andrews, strongly supports them. This writer 
says that the cast-iron wheel was all right for the light 
horse cars, and was used with satisfaction on electric cara, 
until managers found that still greater satisfaction could be 
got from the steel wheel, whereupon they adopted it. 

It was supposed at first that the brake-shoes would play 
havoc with the tires, but it is found actually that the wear 
from this cause is not so severe as with cast-iron wheels. 
This may be so in certain cases, but we doubt its being the 
general finding; and we have stil greater difficulty in 
accepting the statement, wnich the writer himself says 
requires forther corroboration, that the resistance of a 
Steel tire to wear /nereases to a depth of about; in., then 
falls off a little, after which it remains constant at a value 
somewhat higher than at the surface of the tread. 


Cast-Iron and 
Steel-Tired 
Wheels. 


Whether steel tires in England have the advantage that 
they keep cars longer out of the repair shop is an open 
question. In cases where the average life of a cast-iron wheel 
is over 17,000 miles there is not a great deal in it, because 
the flanges, at least, of steel tires want attention about the 
same time, and re-wheeling or fe-tiring in any case ів 
usually carried out when a car is brought in for ite periodic 
overhauling. But under what different conditions the 
American approaches this question! Mr. Andrews shows 
us sections of wheel treads and flanges, of which the original 
contour has been preserved almost perfectly, whether of 
cast-iron or steel, and he says tbat as far as character of 
wear is concerned there is not much difference, while the 
miles per unit of wear are put at 3,500 per P; in. for cast- 
iron, and 5,500 per ү; in. for steel. The Englishman then 
is wise who tests the still disputed point of precedence for 
himself. 


A CURIOUS point relating to the pay- 
Tube Railways ment of compensation for interference by 
5 a tube railway company with the land of 
À * а leaseholder was raised in the recent case 
of R. v. Great Northern, Piccadilly and Brompton Railway 
Co. (ex parfe Coburn), which was heard in the Divisional 
Court on October 25th. The railway company desired to 
drive their tube under certain premises which were subject 
to a lease which had some 68 years to run. The leaseholders 
demanded compensation on the ground that the letting 
value of their property would be diminished owing to the 
proximity of the railway. The parties having failed to 
come to terms, the assessment, of the damages was left to 
a jury, who awarded some £1,200. "They made no separate 
award for the value of the easement which was taken— 
namely, the easement to run trains under the claimant's 
land; and, аз a matter of fact, the claimant 
or his witnesses told the jury that he attached no value to 
the land. The claimant now sought to have the verdict set 
aside, alleging that the jury should have valued the land, 
The interesting point was whether the jury were bound to 
attach some value to the land through which the tunnel was 
driven. The claimant frankly said, “It is of no value to 
me if I keep it; but inasmuch as the railway company 
cannot carry out their undertaking without it, it is of value 
to them, and I want something for it.” Unfortunately 
the Court did not decide this curious point, because it was 
not specially laid before the jury, but the case is worthy of 
note inasmuch as it directs attention to the necessity for 
making a definite claim in respect of any land which may 
be taken compulsorily, howsoever deeply it may be situated. 
Whether the jury upon such an inquiry would be entitled to 
declare that the land had no value, and to award accordingly, 
is a question for a bench of judges to decide. 


IN a case relating to the Norwich Tram- 


Electric way By-laws in the Divisional Court last 
Tramway | 
By-laws, week, a novel point was raised. A passenger 


who was, in fact, an alderman of the town 
bought and paid for a ticket while he was on a car. Subte- 
quently the vehicle becoming crowded, he was obliged to get 
up to give his seat to a lady, and when an inspector asked 
him to produce his ticket, he was unable to do so, „ as he 
had lost it. The inspector called upon him to pay sgain, 
which he refused to do. The conductor then appeared and 
gave the passenger the option either of paying again or 
leaving the car. He refused to do either, and was, in conse- 
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quence, summoned to appear at a police court. The by- 
laws provided that (a) a passenger must show his ticket when 
required ; (5) а passenger who is unable to produce his ticket 
must purchase anew one. The justices held, asa fact, that the 
defendant having admittedly purchased and lost his ticket, he 
could not be compelled to buy another. From this decision the 
‘Corporation of Norwich, which owns the tramways, appealed, 
and a case in the Court of Appeal was cited in the Divisional 
Court to show that the by-laws in question had been up- 
held in the year 1896. The Lord Chief. Justice expressed 
a strong view that the by-law was unreasonable. Mr. 
Justice Darling did not share this view, saying that if any 
passenger was able to say “ І have lost my ticket,” it would 
open the door to fraud. 
back to the justices, with an intimation that although the 
by-law was good, this was a case in which there should not 
be a conviction. We may point out, in reference to this 
case, a fact, with which the public generally do not appear 
to be familiar, namely, that although & passenger may have 
to pay twice he can always claim the excess from the Cor- 
poration “ as—to use the words of law—money paid without 
consideration." A postcard to the Corporation in the above 
case would have resulted in the receipt of a 1d. stamp, and 
all the trouble and costs would have been avoided. 


THE electrical engineering firms of 
medium dimensions in Germany have risen 
in their wrath against what ів. alleged to 
be the unfair competition which they have to suffer at the 
bands of the large firms, the number of which does not 
exceed half a dozen. At a recent meeting of the repre- 
sentatives of the former class in Berlin, the question of the 
* secret," syndicate of the large electrical companies was 
considered, and proposals were discussed for the purpose of 
meeting the measures said to be taken by the syndicate, 
which are declared to render it materially difficult and 
partly impossible for the second rank firms to compete. The 
conference first referred to the case of the town of Glogan, 
where the magistrate, after it had been proposed to give a 
contract for electricity works plant to one of the large com- 
panies, withdrew the proposal on the ground of the circum- 
stances revealed, and decided to open a fresh competition. 
A second charge made is to the effect that the boiler and 
engine works, and the cable syndicate, systematically tender 
-on terms which are more unfavourable to the medium elec- 
trical firms than to the large firms, the result being that the 
medium rank firms are compelled to requisition foreign 
engines, cables, &с., іп order to remain in a position to 
compete. As an instance, it is mentioned that large 
quantities of cables have had to be obtained recently from 
Switzerland. The third point, brought forward is in 
reference to the agreement made between a number of the 
second rank firms and the Berlin-Hagen Accumulator Co. 
in respect of the granting of a commission on the former's 
annual turnover in batteries. The second rankers declare 
that competition in stationary batteries is impossible for 
them, as the commission granted to the large or first rank 
firms by the same company materially exceeds that accorded 
to them. In the circumstances it is urged that it is not in 
the interest of the second rankers to renew the agreement. 
In conclusion, the conference appointed a committee of three 
to watch over the position of the second rank firms, to 
endeavour to induce those concerned to take legal action in 
cases “ in which the competition of the large firms cannot be 
approved,” and to give wide publicity to any such cases in 
the newspapers. It will be a matter of interest tosee whether 
the large electrical engineering companies will issue any reply 
to the above statements. It seems improbable that they 
will do so, having regard to the fact that the assertions have 
been made anonymously. 


Competition 
m Germany. 


In the end the case was sent 


HARDENING AND ANNEALING BY 
ELECTRICITY. 


ONE of the most, interesting industrial applications of elec- 
tricity shown by Mr. S. E. Fedden at the Corporation 
Electrical Exhibition in Sheffield during the last few weeks, 
was an electrically heated furnace for hardening steel. It is 
intended to replace gas and coke fires, or the lead and salt 
baths, at present used so extensively by toolmakers and 
cutlers. : 

The apparatus consists of a rectangular crucible built up 
of firebrick and clay within a cast-iron case. At opposite 
sides electrodes of wrought-iron are fixed, with massive con- 
nections well screened within the firebrick lining, which is of 
such thickness that the outer casing remains cool, and but 
little loss of heat takes place. 7 

The bath is filled with crystals of pure barium chloride, 
which become molten by the passage of the current, and 
can be maintained uniformly at any temperature between 
750° and 1,400°C. For the higher temperatures—1,100° 
to 1,400? C.—barium chloride alone is used, but for the 


THE ErrkcTBICAL CoMPANY’S FURNACE WITH TRANSFORMER AND 
REGULATING SWITCH. 


lower range it is necessary to have a mixture of barium and 
potassium chloride. The cost of the charge is unimportant, 
ranging from 20s. to 30s. for the largest size furnace, which 
holds about 1 cwt. of salts. 

After being once used, the 9mixture rets solid, and has to 
be started up again by sprinkling fresh crystals across the 
bath from one electrode to the other, or by starting an arc 
against one electrode by means of a flexible conductor and a 
piece of carbon, when the adjacent salt will hquefy and 
spread until the whole is molten, the operation taking about 
half an hour to accomplish when the furnace is quite cold. 

The use of alternating current prevents any electrolytic 
action and facilitates the pressure regulation across the bath, 
which is effected by means of a transformer with regulating 
switch on the primary windings. In the case in point the 
supply was given at 200 volts single-phase, 50 periods, and 
the pressure between the electrodes could be varied by fine 
steps from 10 to 20 volts. 

With a steady pressure of supply an ammeter in the 
circuit affords a fairly reliable check upon the temperature 
of the bath, but in the experiments carried out, various 
forms of pyrometers by Siemens Bros. and the Cambridge 
Scientific Instrument Co. were used, enabling precise tem- 
peratures to be obtained. Previous experiments have shown 
that the temperature of the molten mass is perfectly uniform 
at every part of the bath and at any depth with the excep- 
tion of a layer from 10 to 15 mm. thick on the top surface 
which is in contact with the air. | 

The correct temperature having been secured, the articles 
to be heated are lowered into the bath and are soon raised to 
the same heat with perfect uniformity throughout their 
mass irrespective of shape, and without the possibility of 
burning the finest edges or damage due to unequal 
expansion. 

D 


SS... 


816 


THE ELECTRICAL REVIEW. [Vol. 59. No. 1,513, Novamaza 23, 1906. 


Sessile RR RR NR E 


In this furnace the dimensions of the bath are 12 in. x 
12 in. x 145 in. and the energy consumption from 20 to 
48 units per hour, according to the working temperature and 
the amount of material being operated upon. The rate of 
consumption is stated to vary from 4-10 watts at 750° С. 
to 49:20 watts at 1,300? C. per cb. in. of mixture in 
furnaces of medium size, the results being rather worse 
in small sizes, and better in large. Trials were made upon a 
. variety of tools by local steel makers and engineers from the 
principal tool-making centres of the country. | 

With twist drills made of high-speed steels, most satis- 
factory results were obtained, the time taken in bringing 
them up to the required temperature, 1, 300 —1, 3505 C., 
being very short. It was demonstrated that, with two men 
working, over 150 twist drills up to 14 in. diameter could 
be successfully hardened in one hour. 

Milling cutters, varying from 14 in. diameter, and } in. 
in thickness, to 6 in. diameter and 11 in. in length, were 
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SECTIONAL VIEWS OF ELECTRICALLY HEATED FURNACE. 


treated. A cutter of the latter size was plunged into the 
bath without previous heating, and was brought up to the 
required temperature in 14 minutes, as against 14 hours 
which would be required by the methods at present in use. 

It was shown that the heating was regular, and had 
thoroughly permeated the tool, without causing stress or 
risk of cracking ; no oxidisation took place, nor were the 
edges burnt in the slightest degree. 

Lathe and planing tools gave similar results, many sizes 
up to 2 in. x 2 in. being hardened. 

At lower temperatures, varying from 750°—1,000° C., 
high carbon steels were treated; files of all sizes and 
sections, wood-working tools, table knives, steels for knife 
sharpening, razor blades, springs and spring steel, steel 
wire, &c., and the results in all cases satisfied the manu- 
facturers, who had obtained them with their own men accus- 
tomed to the usual gas or coke ovens. 

Over 20 of these furnaces are at present in operation ; 
and it is stated that with gas at 1s. 2d. per 1,000 cb. ft., 
and electricity at 1d. per unit, the actual cost of hardening 
is about the same for the latest forms of gas oven, and for 
the electrical furnace, but with the latter, faulty work is 
almost 
increased. As the price of gas is frequently much above the 
figure cited, and electricity in large works often below ld., 


unknown, and the output per man is greatly: 


- 


this invention appears to be as worthy of the serious con- 
sideration of manufacturers, as it is of the attention of 
supply engineers, who will see in it a steady consumer of 
energy, and a further addition to the increasing sphere of 
usefulness for electricity in the workshop. 


DIRECT COMPENSATION FOR ARMATURE 
REACTION IN ALTERNATORS.* 


PRACTICALLY all the recent improvements in both direct and 
alternating current machines are concerned with the compensation 
of armature reaction. . 

Large armature reaction is not in itself an unmixed evil, for it 
generally leads to an increase in efficiency and a reduction in 
weight of material On the other hand, it tends to prevent spark- 
less commutation in direct current machines, and tends to make the 
voltage regulation of alternators bad. 

Without special compensating devices, therefore, it has usually 
been necessary to underrate the machines simply in order to keep 
the armature reaction within the permissible limits. In the case 
of alternators, inductive loads are especially objectionable because 
they produce a weakening of the main field not proportional to the 
total armature current, but to the wattless component ofthis cur- 
rent. In some of the suggested methods of compounding it has, 
therefore, been necessary first to split up the output into ita power and 
wattless componentes, and then to employ the latter (generally after 
rectifying it in some way) as the compensating agent. In this way 
costly additions to the alternator are involved, and these, in most 
cases, more than counterbalance the good effect of the compensa- 
tion produced. quU | 

The new method of compensation suggested by Heyland is 
superior to these older methods in that (1) it can be applied to 
almost any existing alternator with little or no structural altera- 
tion, and (2) it compensates directly in proportion to the actual 
armature reaction produced (t. e., it allows automatically and 
without special apparatus for the difference in reaction produced 
by inductive and non-inductive loads). 

The method consists simply in using the alternator leakage field 
(which varies with the armature reaction) either to generate an 
additional exciting current directly, or, preferably, making this 
leakage field combine with the working field of the exciter so as 


to alter the exciting voltage automatically in accordance with the 


variations in alternator armature reaction. For every alternator 
load, the total field is the sum of the useful (armature) field and the 
leakage field. The leakage field depends, in the first place, on the 
design of the machine, but whatever its amount, it changes with 
load variations in strict proportion to the armature reaction or to 
the alternator voltage drop or, in other words, to the variation in 
excitation required in order to maintain constant terminal pressure. 

If the alternator were fitted with a direct coupled exciter of the 
same type as itself (e.g., both alternator and exciter having fixed 
magnets, and having the same number of poles) it would only be 
necessary to connect similar poles on the two machines magnetically, 
in order to superpose a field proportional to the alternator armature 
reaction on the normal exciter flux. 

As it is usual to employ rotating field magnets with many poles 
for the alternator and fixed field magnets with few poles for the 
exciter, this method cannot be directly used. An equally simple 
method, however, is available in this case. It is only necessary to 
introduce a want of symmetry into the poles of opposite sign on the 
alternator in order to make the leakage field of one polarity greater 
than that of the opposite polarity, and so set up the equivalent of 
a unipolar leakage field. А part of this excess leakage field will 
travel along the spindle to the exciter armature, through this to 
the corresponding exciter field poles and back to the alternator by 
the bedplate or frame. In this way an additional flux varying 
with the alternator armature reaction will become effectively 
linked with the exciter armature conductors. The effect can be 
increased farther by introducing a similar disymmetry into the 
exciter poles. Such unipolar leakage fields exist naturally in the 
case of inductor alternators and also in a-type of alternate pole 
machine, which used to be common a few years ago, in which only 
every alternate pole was provided with a field winding. . 

Fig. 1 shows how the same effect can be produced in a normal 
alternator —viz., by reducing the air gaps at poles of one sign (say 
at all the south poles) and, preferably, also reducing the amoant of 
field winding onthese poles. The same result may be obtained by 
making the poles of different cross-sections, and so saturating some 
more than others. | ү 

Fig. 2 shows such a magnetically combined alternator and 
exciter, with the exciter built inside the frame of the alternator. 
Overhung exciters can, however, also be employed by making the 
want of symmetry rather greater, so as to enable the leakage field 
to travel back through the longer path in the bedplate. Suppose 
the want of symmetry is chosen so that with no load on the 
alternator, both S. pole and N. pole leakages are equal (this would 
be the case, for instance, if the turns on the S. poles were reduced 
in the same proportion as the air-gaps at the S. poles). Then at no 
load there would be no excess leakage along the spindle, and the 
exciter voltage would be simply that due to its own field. As the 


* Abstract of an article by Alexander Heyland in the E. T. Z., 
November 1st, 1906. 
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DIRECT COMPENSATION FOR ARMATURE REACTION IN ALTERNATORS. 


load increased, however, the effect of armature reaction would be 
greater at the weakly excited S. poles than.at the N. poles, and an 
excess leakage would flow along the spindle in the direction corres- 
ponding to the alternator N. poles. This field would pass through 
the exciter and strengthen its 8. poles (which, in order to increase 
the effect, should also have smaller air-gaps). It is obvious that 
the amount of this excess leakage need only be very small, as it will 
even then form a large proportion of the flux of the small 
exciter. | 

The above fundamental idea can also be employed when the 
alternator is quite separately excited (no direct coupled exciter). 
It is then only necessary to fit two collecting brushes on the 
иес on each side of the magnet wheel—or оп the edges of 
the magnet wheel itself, in order to have a direct current induced 
by means of the excess unipolar leakage flux. This current can 
then be used to help the alternator excitation, or it can be sent round 
а separate winding on the exciter field. The latter would be the 
preferable arrangement, since the low voltare induced by the 
unipolar field would otherwise involve the use of excessively heavy 
currents. | 

It would in most cases be advantageous to arrange the want of 
symmetry in the poles, so as to give some degree of negative 
compounding at no load. Ав the load increased, the compounding 
effect would first fall to zero, and then rise in a positive direction. 
This can be effected in the case shown in fig. 1 by making the air- 
gaps unequal, and also the turns unequal, but not in the same pro- 
portion. In this way only about half the maximum leakage field 
becomes necessary since it acts first in the negative, and then in 
the positive sense. Further, it is possible by this means to make 
the machine stable when supplying leading currents. In alternators 
compensated by any of the existing methods, a capacity load is 
liable to cause the compensating device to weaken the alternator 
field unduly, and 80 make the machine fall out of step. With the 
above arrangement, leading currents would cause the negative 
leakage field to increase, but since this increase would soon lead to 
saturation of the poles, it is quite limited in amount, and cannot 
produce instability. 

In conclusion, the writer points out that the adoption of the new 
method will generally lead to a decided saving in field windings since 
unnecessarily large air-gaps are almost always employed in order to 
reduce the effects of armature reaction, and these would no 
longer be required. The arrangement cannot but improve the 
regulation of the machine even when no exact experiments are 
available for determining the correct proportions for exact level 
compounding. It is only necessary to introduce the disymmetry 
described, and then to run the machine up, and to excite it in one 
or the other direction. One direction will result in improved 
regulation, whilst the wrong direction will at once become 
apparent by increasing the voltage drop. | 

No experimental results are mentioned in the article. 


PROCEEDINGS OF INSTITUTIONS. 


The Faraday Society. 
ELECTROLYTIO HYPOCHLORITE. THe HERMITE PLANT AT POPLAR. 


Tar Faraday Society devated its first meeting of the session, held 
on Tuesday, November 13th, at the Institution of Electrical 
Engineers, to tbe consideration of some of the problems involved 
in the electrolytic production of hvpochlorite solution, now coming 
rather largely into ure for deodorising and sterilising sewage, and 
for ordinary disinfectant purposes. | 

A fierce light now beats upon all forms of municipal industry, 
and when that form of enterprise is associated with the Metropolitan 
Borongh of Poplar, the interest which it may be expected to arouse 
is likely to be keen indeed. It is no cause for surprise, therefore, 
that the description which Mr. Charles Biggs, M.I.E.E., gave of a 
series of tests he has made on the hermite plant erected by Dr. 
F. W. Alexander, who is responsible for Poplars public health, 


Should have called forth some hard knocks on the part of Mr. 
J. B. C. Kershaw, and other stalwart opponents of misdirected 
municipal enterprise. The wonder rather is that on this occasion, 
at least, Poplar should have emerged triumphant with colours 
flying and critics crushed! But of this more presently. 

Hypochlorite solution is produced electrolytically by passing a 
current through a solution of an alkali chloride, and allowing the 
products of electrolysis to mix, roughly as represented by the 
following equations, if sodium chloride be the basis of the re- 
action— 

2 NaCl = Ns, + Cl 
Na, + 2 H,O = 2 МНО + H,. 


Thus, caustic soda and hydrogen are produced at the cathode, and 
chlorine at the anode. The first and last react as follows :— 
NaHO + Cl, = NaClO + HCl. 
The hydrochloric acid formed is immediately neutralised— 
NaHO + HCl = NaCl + НО. 


It is well, however, to add more free caustic soda to the final pro- 


duct, for otherwise the presence of free acid, either hydrochloric or 
hypochlorus, will tend to make the hypochlorite solution unstable. 
The addition of caustic soda is one of the essential features of the 
process as worked at Poplar. The active material of the Poplar 
solution, however, is not sodium but magnesium hypochlorite, 
Ma (Cr O), the latter having superior sterilising properties. The 
solution used, a kind of artificial sea water, contains a mixture of 
the two chlorides, but the sodium chloride acts merely as a vehicle 
for the current, the metallic ion liberated being that of magnesium. 

The system adopted is to mix a certain quantity of the fluid in . 
an elevated tank of 215 gallons capacity, and then to allow this 


- fluid to flow through four double troughs or cells, placed one above 


the other so that the liquid descends continuously by gravity. 
Each trough is divided laterally by a partition, and in each of the 
two divisions five distinct elements” are suspended. The positive 
plates are of thin platinum wire wound upon slate slabs and the 
negative plates are of zinc. It was at first objected that the 
deposition of a close non-conducting film of hydrate would soon 
render the zinc cathodes useless, but the simple expedient of 
cleansing them once a day prevents all such trouble. There are 
thus four troughs each containing 10 elements,“ or 40 cells in 
all. After passing through the successive cells, the liquid dis- 
charges into а carboy. The sodium hydroxide used asa preservative 
as explained above, flows drop by drop into the carboy as it is 
filling, and then rubber flappers serve thoroughly to mix the fluid— 
a most important requirement to ensure stability. As the liquid 
passes through the troughs it is subjected to the action of a current 
of 15 amperes at 230 volts, being 5:6 volts per cell. 

The rate of flow of liquid through the cells is 34 pints a minute, · 
so that during a normal run of eight hours some 185 gallons of 
disinfectant are produced, containing 4 grammes of available 
chlorine per litre. This is an unusually high concentration, and, 
as pointed out by Dr. Hutton, accounts for the relatively low- 
current efficiency urged by Mr. Kershaw against the plant. 

As a matter of fact, in a plant of this kind, efficiency is of 
secondary importance. With electricity at 144. a unit, which Dr. 
Alexander stated to be the cost at Poplar, the energy cost per 
gallon is only 0˙22d., while the total cost, including material, 
labour and interest, is about ўа. a gallon—a cost that could be con- 
siderably reduced if the plant were made an adjunct to the 
generating station, where it would slightly help the borough 
engineer in his quest for a high load factor. In comparing this 
cost with that of bleaching powder—which in reality is an absurd 
thing to do, seeing that for public purposes the fluid in many cases 
replaces carbolic—the convenience of making tbe hypochlorite on 
the spot, as required, and the ease with which it can be transported 
and distributed is a far more important practical consideration 
than that of initial cast. Again, in water for laying noxious dust 
in these days of motor-cars—hypochlorite is an invaluable ingredient, 
as pointed out by Dr. Rideal, on account of its germicidal pro- 
perties. These facts have been ignored by the critics of the Poplar 
installation. 

The special tests made by Mr. Biggs on the plant at Poplar were 
chiefly concerned with the efficiency of the process, which was found 
to be greatest for a particular current value (16 amperes), and the 
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stability of the product. In the original Hermite process, as 
applied to the sterilisation of sewage effluent, of course stability is 
an unimportant condition, as the hypochlorite fluid is used as pre- 
pared. But where the fluid has to be bottled and distributed, and 
esibly kept for considerable periods before being used, stability 
P omo almost a determining factor. As is well known, there is a 
certain limiting temperature below which it is essential to keep an 
hypochlorite cell, for otherwise oxidation to chlorate takes place. 
But it was found that the Poplar plant ran quite well during the 
summer of 1906 at a temperature of 104° F., the liquid losing only 
01 gramme of available chlorine in six weeks, and that, therefore, 
it can he made and transported to a warm climate without very 
rapid deterioration. i 
on-stability in the past has been largely due to the presence in 
the fluid of undecomposed salt. Working under carefully-deter- 
mined conditions eliminates such salt, and Dr. Alexander claim ed 
that the Poplar plant fulfilled these conditions. The general con- 
clusion to be drawn from Mr. Bigge's experiments is that the 
magnesium hypochlorite made in the Hermite cell, as at Poplar, is 
sufficiently stable for all practical purposes. 

Mr. W. PoLLARD Diasy, as the title of his paper implies, 
“Some Investigations Relative to the Depreciation of Electro- 
lytically-produced Solutions of Sodium Hypochlorite,” also dealt 
with the important question of stability, particularly with regard 
to the practical conditions under which the fluid is stored and con- 
veyed from place to place. It is known that hypochlorite is 
decomposed by sunlight; Mr. Digby, therefore, experimented on 
the deterioration caused by various colours of glass bottles, and 
concluded that dark amber bottles, in which the loss of avail- 
able chlorine for a 4'2 grm. solution was about 40 рег cent. in 
five years, could be safely recommended for use under all ordinary 
conditions. Similar experiments on the corrosive effect of various 
metals were made, and as this was found to be quite appreciable, 
and as the corrosion is proportional to the area of metal exposed, 
its use must be avoided or carefully watched. Graphite was 
apparently without action on the solution. The corrosive effect of 
metal couples, which has also a practical bearing, was likewise 
tried, and, as might be expected, greater depreciation took place, 
particularly when iron was oné of the metals, than in the case of 
either metal singly. Mr. Digby has also tried to see whether 
insulating materials, such as bitumastic paints, cannot be used 
for painting the inside of metal containing vessels, but he finally 
deprecated relying on any such protection, as it can rarely be pro- 
perly applied. He was not even able to recommend the use of 
bitumenised wood as a substitute for slate electrolysing tanks or for 
ebonite in electrode construction, as the coating cannot be relied 
upon to remain intact excepting, perhaps, for temporary purposes. 

Finally, in order to reduce the testing of these solutions toa 
science, the author suggested the adoption of some standard of 
stability, and he recommended the use of a galvanic couple test 
which he bas devised for the determination of the ''coefficient of 
stability " of any given solution. 

In conclusion, Mr. Digby insisted on the importance of small and 
apparently trivial detaila when dealing withthe manufacture and 
use of electrolytic hypochlorite solutions on a practical scale. This 
warning is wholly relevant, for it is only by attention to such 
details that the use of hypochlorite in spite of much criticism and 
many gloomy prognostications, has been enabled in the past few 
years to make real headway, whether for sterilising sewage, as 
many important plants on the Continent and the plants at Maiden- 
head and Quildford now show, or whether for the smaller but none 
the less valuable purpose of supplying an efficient and handy 
disinfectant to the authorities responsible for public health, as 
is proved by the success of Dr. Alexander's little Hermite plant 
at Poplar. 


Dr. Alexander Cumming’s Paper Оп the Electro-chemistry of 


Lead " will be taken in conjunction with another Paper by the same 
author, Contributions to the Study of Strong Electrolytes,” at the 
December meeting of the Society. 


High-Speed Electric Machinery: With Special Reference 
| to Steam Turbine Machines. 


By Prof. Strvanus P. Tuompson, D. Sc., F. R. S. 


(Abstract of Howard Lectures delivered before the SOCIETY OF ARTS, 
January 18th and 25th, and February 1st, 1906, and published 
in the Journal of the Society. 


(Continued from page 780.) 
'TURBO-ALTERNATORS. 


The effect of the introduction of very high speeds upon the 
design and construction of alternators may be said to depend upon 
three extremely simple rules. The first is— 

Du E 


р = F € *. (1) 


where p is the number of poles, and / the frequency or number of 
cycles per second. The number of poles is then dependent only 
upon the frequency that is prescribed for the system, and on the 
number of revolutions per minute of the machines. 

The second rule is— 


e 


== OT CONS ose 1.. 
10 K ins .. (2) 
where the surface speed, v, is expressed in feet per minute; f, the 
frequency, by the number of cycles per second; and т is the pole- 
pitch in inches. | "S 


The third. is the well-known rule relating to centrifugal force— 
` F = 00000284 х R x (R. P. M.) 5 *. (8) 


Неге!ғ is the centrifugal force, in pounds’ weight, and в is the 
radius in inches. This formula gives, in pounds’ weight, the force 
with which a pound of material at that particular radius, and 
running round at that particular speed, tends to fly out. It may 
be enormous in certain cases. 


HicH SPEED AND NUMBER or POLES. 


Coming back to the first of these rules, I have deduced from it 
a useful] Table. 


А 


Frequency | Revolutions per minute. 
(cycles лли — — He "E 
per second), | Two poles | Four poles. Six poles. 
— илни оа n m 
100 | 6,000 | 3,000 | - 2,000 
60 385600 | 1,800 | 1,200 
50 3,000 1,500 | 1,000 
45 2,700 | 1,350 | 900 
42 2,520 1,260 840 
40 2,400 1,200 800 
384 2,000 1,000 667 
30 1,800 900 600 
25 1,500 | 750 500 


Suppose we require to design a turbo-alternator of 1,000 kw. to 
work on a system where the frequency is 45; we have then three 
alternatives before us. We may design a two-pole machine, which 
must run at 2,700 revolutions ; or a four-pole machine which must 
run at 1,350 revolutions; or a six-pole machine running at 900 
revolutions. ^ 

HicH-SPEED AND SizE OF POLES. 


Seeing that these things hang together, we have to notice how 
the reet of the design and construction of the machine will follow. 
Comparing the high-speed machines with the low-speed machines, 
there will always be a small number of poles, and these will 
always have a wider pole-pitch because the surface speed 
is greater. If, instead of having 5,000 ft. per min. for the surface 
speed, we have 15,000 ft. per min., then the pole-pitch necessarily 
becomes at once three times as great. Instead of having, therefore, 
a magnet-wheel of large diameter and small axial length, it will 
have one that is much smaller in diameter, relatively much longer, 
like a garden roller in style, and with fewer poles. The poles will 
be larger, and will have a larger pitch; and they will carry, asa 
general rule, a much larger magnetic flux. 

Take two examples which I have here. Here is a design by the 
Oerlikon Co., of a machine designed for 1,500 kilovolt-amperes, 
having 72 poles, and going at a speed of 83 в.р.м. Compare that 
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Fig. 11.—Turso-ALTERNATOR WITH Four Porxs, Part 
TRANSVERSE BECTION. (Brown, Boveri & Со.) 


machine with the design (figs. 11 and 12), by Brown, Boveri and 
Co., of a steam turbine alternator of 1,000 Kw., to run at 1,500 
R. P. u., and having four poles. The pole-pitch measured at the 
armature face is no less than 26:2 in. -The pole-pitch in the 
Oerlikon machine is 10 in. The diameter of the revolving part of 
that machine is nearly 20 ft., and the thickness of the machine from 
front to back only 9 in. The turbo-alternator, which is of nearly 
equal power, has a diameter of 33:4 in., and a length from front to 
back of 254 in. The poles being longer, and having a greater pole- 
pitch, occupying on the average about 0°63 of the pole-pitch, it 
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follows that the actual flux will be greater. In the old-fashioned 


kind of alternator, one seldom had more than four million or five 


million magnetic lines coming up through a pole. Modern high- 
speed alternators have much more. A machine of the fly-wheel 
pattern could not well be made much more than 12 in. thick from 
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Fic. 12.—TURBO-ALTERNATOR, LONGITUDINAL SECTION. 
(Brown, Boveri & Co.) 


front to back, and it could not, for ordinary frequencies, have a 
pole-pitch of much more than 10 in., and therefore a pole-span of 
more than 6 in., so that 72 sq. in. is about the amount of 
pole surface that you would have. Then 72 sq. in. at, say, 


TaBLE OF CENTRIFUGAL FORCES (in pounds per pound of 
material)  . 


Revolutions per minute. 


Radius um oa = PS = ХЕКЕ 
in 

inches. 750 | 1,000 1,500 2,000 | 8,000 
10 160 | 284 640 1,136 2,560 
12 192 341 767 1.364 3,070 
14 224 3098 894 1,590 3,580 
16 255 454 | 1,022 1.815 4,090 
18 287 511 | 1150 2.045 4.600 
20 319 568 | 1,280 2.272 5,120 
22 351 625 | 1,406 9.500 5.620 
24 383 | 682 | 1,533 2.730 6,130 
26 415 798 | 1660 2,950 6,640 
28 448 | 796 | 1,790 3,180 7,160 
30 479 852 | 1.920 3.408 7.670 
32 511 909 | 2,045 3.635 8,180 
34 543 966 | 2170 3.865 8,690 
36 575 1,0023 | 2,300 4,090: 9:200 
38 607 1079 | 2430 4.320 9,710 
40 638 1136 | 2,560 4,544 10,240 


50,000 lines per sq. in., gives as the flux 3:6 millions of lines. But 
when you have a pole surface which, whether it is cut up or not, 
may be somewhere more nearly 20 in. in span along the periphery, 
and 25 in. or 30 in., or even more, from front to back, naturally 
there will be a much larger area of pole surface, and at the same 
flux density there will obviously be a larger flux. Instead of 
thinking of four or five million lines, we have to think of 20 
million or 30 million lines as the flux from one pole. 


HIGH-SPEED AND CENTRIFUGAL FORCES. 


With regard to the effects of high revolutions upon centrifugal 
force, the above table has been compiled, giving the results of 
formula No. 3, worked out for a number of cases. Naturally, 
when we have to deal with such enormous centrifugal 
forces, which may go up even to 3 or 4 tons per lb., 
we have to employ structures in which every precaution 
has been taken to allow a sufficient margin of safety, the materials 
being of the very greatest strength and tenacity, free from all 


internal defects; and the pieces that goto make the revolving part, 


the iron, the copper, the insulation and the hub, which holds the 
whole thing together, must be so contrived that you have the most 
perfect balance, in the engineering sense, of the parts; balanced 
not simply for statical forces and couples, but balanced dynamic- 
ally, so that when running at a speed even higher than the normal, 
no harm shall occur by any resonance between the natural period 
of vibration of the revolving mass on its shaft and its bearings 
and the frequency of its revolution. And, further than 
this, the balancing of the revolving part must not only be 
perfect for the present, but it must be perfect for the future. 


It was soon found when machines of this kind began to be built 
that although you might balance a machine as it stood, if the 
greatest precautions were not taken, six weeks later they might be 
out of balance. In these constructions, where the stationary part 
and revolving part are subjected day by day to violent changes of 
temperature, they heat up and cool down; the materials expand 
and contract, and if as the result of expanding and contracting they 
can creep, then there will be loss of balancing. That must be 
absolately prevented, and the necessity of utmost solidity has a 
most marked effect upon the construction of the revolving parts. 


CriticaL SPEED. 


One of the most serious things that can happen to high-speed 
machinery is the occurrence of synchronism between the speed and 
the period of lateral vibration of the revolving mass between its 
bearings. Every shaft will bend slightly under the weight it 
carries. Supposing the shaft deflexion, expressed in fractions of 
an inch, be called p; then the speed that is critical may be 
reckoned in revolutions per minute by the rough-and-ready rule— 


Critical speed = 200 x 4 1+ р. 


Thus, for example, if a machine had a deflection of 53, of an inch, 
the critical speed at which the shaft would whip would be about 
6,000 R.P.M. Now it may happen that in consequence of a sudden 
rupture of the circuit the load may be suddenly taken off a 
machine, and, unless the governor acts very promptly, that 
machine will begin to race. It is, therefore, of utmost importance 
that the shaft should be very stiff, so that the dangerous critical 
speed may be far above the normal speed of the machine. 


Шен SuRrFACE-SPERD AND SPECIFIC Doty. 


The next thing to point out in the influence of these high speeds, 
is that because the surface speed is high you are able, as was 
shown in the first lecture, to get a higher specific duty out of the 
cubic inches of iron and copper in the active belt. But if we are 
making our cubic inch do more duty, and have a relatively less 
number of square inches of surface from which to get rid of the 
heat, there is danger of the temperature rising too high. If, there- 
fore, we would keep our machine cool, we have artificially to 
ventilate it in some way. We must increase artificially the number 
of available square inches of surface, and not trust to the high 
speed for ventilation, but force the ventilation in some way or 
other by providing special means for that purpose. 


EFFEOT ON DESIGN OF STATOR. 


The fact that the pole-pitch is wide introduces two further 
difficulties of construction, one relating to the winding, and 
the other relating to the iron of the stator. If the pole- 
pitch is wide, so that we have to wind in the slots of the 
stator coils which arch over a distance of 20 or 30 in., it is clear 
that the end-bends will be relatively large; they will stand out 
more from the machine, and they will be subjected to considerable 
forces. It is, therefore, imperative that the emd bends be anchored: 
by special supports to the housing, and they should be designed 
with this view, to guard them against mishap from the mechanical 
forces that come upon them in the event of a short circuit. 

Then, again, on account of the need of making the voltage drop 
small, the air-gaps between the revolving part and the stationary 
part bave to be a great deal wider than was the practice in the old 
machines. With those wider gaps, and the larger amount of 
magnetic dispersion at the ends, the forces on the end-bends 
increase. And further, because the gap is wide, there will be a 
revolving stray magnetic field which can set up eddy currents in the 
metal shields or casings that protect the end-bends of the winding. 
This is à new kind of danger never realised before the introduction 
of these steam turbine machines. 

Then, as far as the iron of the stator is concerned, there is a new 
point. The poles are wide apart,and the magnetic lines going 
through the iron of the stator core from pole to pole, have to pass 
along a considerable arc spanning over an angle, not of some 5°, as 
they would do in a 72-pole machine, but (in a four-pole machine) 
going over 90* or nearly so. It follows that the difference in 
length of path for the shortest lines and for those which have a 
maximum path from pole to pole will be very much more marked. 
With this highly curved antipolar surface there is a greater 
tendency, therefore, for the magnetic lines to crowd up immediately 
behind the roots of the stator teeth, and for that reason a greater 
depth must be left behind the roots of the teeth, lest there should 
be too great a hysteresis loss in consequence of too high a satura- 
tion in that part. ` 

SOLIDITY оғ ROTOR. 

There is yet one other conclusion which would never have been 
suspected beforehand., Because of the absolute necessity of саа 
ing the revolving parte во that the windings shall not shift, in order 
that the future balance of parts shall be maintained vou cannot 
have fine wire winding on the revolving field magnet was going 
to say that you cannot have any wire windings at alı- you call 
them windings, you must do so in some modified sense. The 
windings must be so highly mechanical that they will consist of 
stout strips of copper, so anchored and so embedded that they 
cannot possibly shift. They must, therefore, carry a large current, 
the energy must be given to them at a low voltage, and the insula- 


tion upon them may then be reduced to a minimum. Instead of 


exciting at 200 or 500 volts, as was quite common in slow-speed 
alternators, we go down to 50 volte, and 20 volts, and 10 volts. In 
Lecture II there was mentioned an exciter for a British Westing- 
house alternator which works at 10 voite. I shall not be at all 
surprised if we have the exciters, and, tl. srefone the field-magnets 
of future turbo-alternators designed to work down to 5 volta, 
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You gain in mechanical solidity, and in the thickness of the insu- 
lation. | 
OvTPUT FOBMULA-. 


Let us now revert to the fundamental formula of output of alter- 
nators which were give in Lecture I. "These are 


хі = B X K. v. A.; 
and | 
159 х 10!9 


s * X Bh X XV Xv. 

The factor, T, which appears in the denominator, has values from 
1:11 to 1:06, according to the form factor of the distribution of the 
magnetic flux and the concentration of the windings. If the 
magnetic flux is distributed as a sine function in space, and the 
winding is concentrated in single slots, the value 1'11 ів appro- 
priate; but if the winding is distributed over 2, 3 or 4 slots per 
phase, the value goes down to 1:08, 1:07 or 1:06. For low-speed 
alternators, the pole-faces were usually concentric with the stator 
bore, but often bevelled off at the corners, giving a fringe of 
diminishing intensity. But in high-speed alternators great 
attention is given to the shaping of the poles to bring about an 
approximate sine-distribution of the flux. Hence it is difficult to 
assign particular values to y the ratio of pole-span to pole-pitch. 
If a sine-distribution is attained, then the ratio of the average value 
of the field to its maximum ia the mean value of the sines of all angles 
between 0° and 90°, namely, 0:634. In other words, if n, represent 
the flux-density at its maximum, where the gap is narrowest, then 
the average flux-density is в, X ү, where y is the ratio of mean to 
maximum. In practice, y varies from 0°6 to 0°7; but it is usually 
near 0:63. One reason why it is important to shape the pole-faces 
to secure a sine-variation, is the necessity of keeping down the 
hysteresis losses at low loads. The process of design by the use of 
the d x / formula, using the Steinmetz coefficient B, is appropriate 
for alternators, while the use of the d? x / formula, using the 
Esson coefficient &, is appropriate for continuous-current dynamos, 
because in the former case peripheral speed is a dominant factor in 
the design, whilst, in the latter case, the dominant question is good 
commutation, and peripheral speed is of but secondary importance. 
Since then we can, in the case of alternators, fix beforehand, from 
the result of experience, all the factors, b, B,, 9, W, and v, the calcu- 
lation of the Steinmetz coefficient, and consequently of the leading 
dimensions, d and /, becomes a rational process. 

Suppose, for example, we have to design a turbo-alternator of 
three-phase pattern, working at 5,000 volts between lines (/.«., 2,886 
volts in each phase), and giving three currents of 475 amperes each, 
at 40 cycles per second. Then 3 x 2,886 x 475 + 1,000 = 4,120 
k. v. A. Ву the table of frequencies given above (page 818) the 
frequency of 40limits us to one of the following speeds :—2,400 B. P. u., 
1,200 R. P. M., and 800 к.р.м.— according as the revolving field- 
magnet is designed with 2, 4, or 6 poles. The turbine maker would 
probably not wish to construct а 5,000-н.р. turbine at 2,400 R. P. x., 
but would prefer one at 1,200 R.P.M.; so that this involves a 4-pole 
design. Now if, as the result of experience, we adopt the following 
values: - = 1:08, B, = 42,000, q = 667, y = 0°63, v = 13,600; 
inserting these in the formula will give as the Steinmetz coefficient 

= 064. This gives d x / = 2,513. If v is not to exceed 13,600 
ft. per min., then / cannot exceed 43˙3 in. If d is taken at 43 in. 
then / will be 38:8 in., and the pole-pitch will be 33°75 in. 

Consideration of these design formul will bring out several 
points. In the older fly-wheel type of alternator, with a founda- 
tion wheel of cast-iron, it was not safe to use a peripheral speed of 
more than 5,000 ft. per min. If, then, as the further result of 
experience it was found that the gap-density could not well be more 
than 40,000 lines per sy. in. without making the no-load losses too 
great, and that the specific loading д could not be made more 
: than 650 amperes per inch without causing the voltage drop at 
full load to be too great, it would follow that in such machines 
the coefficient 8 could not well be reduced below 2 or 2:5. But if 
by adopting the special rotor construction appropriate for 
turbine work, and the consequent use of steel structures, surface- 
speeds of 15,000 ft. per min. can be safely attained, it follows that, 
other things being equal, the coefficient 8 will come down to one- 
third of its former value, that is, one can construct machines 
having but one-third of the amount of polar surface for an equal 
output. If we turn to the facts, we find that for eight recent 
turbo-alternators, the values of the output coefficients run as 
follows:—0:65, 0°76, 1:118, 0°74, 0°72, 0°86, 117 and 1°4. These 
figures indicate a very important reduction in the material needed in 
construction. ` 

‚ Bowx Contrasts IN DESIGN. 


By way of contrast, consider the largest machines of the older 
type that have been built. These are the eight machines furnished 
by the Westinghouse Co., of Pittsburg, to the Manhattan Station in 
New York. They are three-phase machines of 5,000 xw. each, 
having 40 poles and making 75 R. P. u. The diameter of the rotating 
magnet wheel is no less than 336 in.—28 ft.—while the axial length 
of the pole-core is 22 in., so that d. X l = 7,392, and 8 is therefore 
1:48. The peripheral speed, even though the whole revolving 
structure is built up of steel, is only 6,710 ft. per min. These 
Manhattan machines are most imposing, with their huge vertical 
engines of marine type. Bat there will be no more built. Com- 
pare one of these sets with & modera Westinghouse turbine set, of 
equal output, and the comparison at once shows the great saving, 
not simply in steel and copper, but in floor space and foundations. 
Revolving st 1,000 в.р.м., and with a diameter of 67 in., the peri- 
pheral speed attained is over 17 600 ft. per minute, and the 
coeflicient В comes down to 0 65. 

As in many other departments of electrical machinery, во here, 
the design will be modified according as the requirement is for а 


machine that is to work on a continuous full load, or on a variable 
load in which for a large percentage of the time the output is 
emall; for in the latter case the iron losses (which are nearly con- 
etant at all loads) must be kept low, whilst in the former case they 
may be relatively high—equal, in fact, to the full-load copper 
losses. -Hence, in machines coming under the former case it is 
permissible to use higher flux densities, and therefore also the 
specific electric loading may be higher, as with the higher magnetic 
densities there is less voltage drop due to distortion. Of course, 
there will be more heat generated, and adequate ventilation must 
be provided ; but, assuming thie to be done, if the machine is 
designed for higher values of n, and 4, the value of coefficient В 
will be correspondingly reduced; that is, the size of machine will 
be smaller in proportion to ite output. 
( To be continued.) 


Institution of Electrical Engineers. 
BiRMINGHAM LOCAL SECTION. 


On Wednesday last, Mr. R. A. CHATrock, Chairman of the Section, 
delivered his inaugural address. After thanking the members for 
the honour conferred upon him, he congratulated the Local Section 
upon the large number of gentlemen connected with the educa- 
tional side of electrical engineering, and holding some of the highest 
positions in the educational world, who were included amongst its 
members, and being thoroughly conversant with all branches of 
the industry, were able to give the Section the benefit of their all- 
round knowledge. He regretted that the younger members did 
not take part in the discussions, and urged them to do so. 

Mr. Chattock then turned to the considerations governing the 
development of electricity supply in Birmingham, and pointed out 
that by deluying it until the present, the city had been able to 
adopt the most modern apparatus and methods in readiness for 
‘dealing with the enormous power demand that was anticipated. 
Some of the large manufacturers were considering the installation of 
motors of hundreds of horse-power—from two or three even to fifteen 
hundred. The tramways would ensure an immediate return upon 
a large portion of the capital outlay, but the power demand would 
be much larger, and would have & very much better load factor. 
By charging a low price to consumers whose load factor was good, 
an enormous business could be built up. : 

But the question of lighting supply was not to be ignored ; the 
high efficiency of tantalum and Nernst lamps was popularising 
electric light, and their use would considerably stimulate the busi- 
ness of the supply authority. The Cooper-Hewitt, or mercury 
vapour lamp, also was coming to the fore in connection with 
factories and workshops, many of which were being fitted up with 
this type of lamp. 'fhe results gave the highest satisfaction as 
regards both the quality of the light and the economy of energy. 

Regarding the system of supply,the existing stations wero retained 
to deal with peak loads only, the direct current being supplied to 
them in bulk from the new etation for the all-day load; this was 
more economical than to supply alternating current and convert it 
to direct. | 

For the outlying districts, however, where no supply bad pre- 
viously been given, while the system of supply was the same as in 
the central districts (three-wire, 440 volts), high-pressure trans- 
mission was necessary, the five distributing centres being about 
3 miles from the power station. Three-phase current at 5,000 volts, 
25 cycles per second, is employed, with transformers and rotary 
converters. Thus direct current is available all over the city. 
But for large manufacturers, whose loads would interfere with the 
pressure regulation, it was intended to lay a ring main completely 
round the city, from which the large works would be supplied at 
high pressure, with three-phase current. The direct-current supply 
to the tramways is given from the gencrating station up to a dis- 
tance of 2 miles; beyond that radius it is derived from special 
rotary converters in the sub-stations. The feeder cables were 
linked up in such a way that a through supply could be given on 
emergency. 


LEGAL. 


City or LONDON ELECTRIC Іиснтіха Co. v. MELLING. 


IN the City of London Court on 15th inst., before his Honour 
Judge Lumley Smith, K.C., an action was brought by the City of 
London Electric Lighting Co., Ltd., Great Winchester Street, E. C., 
against Mr. James Melling, engineer, Dashwood House, New Broad 
Street, E.C., to recover £2 19s. 9d. for electric energy supplied. 
The defence was that the plaintiffs' meters were inaccurate. 

Mr. Pack, for the plaintiff company, said they had supplied the 
defendant with electric current for some time, and recently it was 
discovered that the meter which the company had supplied him 
with was registering current against him when, in fact, he was not 
using the electric light. The defendant objected to pay the last 
account, as he said he was only using half the radiators formerly 
alight, and the company had charged him four times more than 
usual at that period of the year. The plaintiff company's Act of 
Parliament provided that where a dispute arose as to the accuracy 
of a meter it waa to be tested by the local electrical official. The 
City corporation's electrical engineer, Mr. A. A. Voysey, had made 
a test, and then it was found that the meter was all wrong. The 
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company then, made their present claim, but the defendant still 
refused to pay. 

Mr. Vovsgx told the Court that the meter went 2'8 per cent. 
faster than the correct rate. 

Mr. Cassix, defendant's solicitor, said defendant's grievance was 
that the meter was not only faster, but it would have gone on for 
ever, although no lamp was being burned. 

Mr. PAGE pointed out that in the absence of fraud, which was 
not raised, the defendant was bound by the state of the meter and 
the certificate of Mr. Voysey. 

ı TheDxrENDANTsaid he only used the electric light for radiators. 

Mr. Voysuy said he did not think much care was taken with 
regard to the consumption of lamps put into radiators. They were 
not subject to very great supervision. It was possible defendant's 
radiator might have been out of order. 

Judge LuwLEYy SwrTH said he was sorry for the defendant who, 
he co»ld quite understand, felt very much annoyed, but he was 
bound by the meter, according to the contract to supply. 

The DEFENDANT: Supposing they charge me 1,000 units more 
than I bave coneumed. Must I pay ? 

Judge LUMLEY SMITH : Yes, if the meter says во. 

Judgment was given for the plaintiff company, with extra costs, 
the case being one of importance. 


WILSON v. THE LEEDS CORPORATION. 


AT the Leeds County Court on the 16th inst., before his Honour 
Judge Greenhow, the Leeds Corporation were summoned for £100 
damages for personal injuries caused by the collapsing of an over- 
head trolley wire, the action being brought by Mrs. Ellen Wilson. 
Mr. R. A. Shepherd was for the plaintiff, and Mr. J. A. Green for 
the defence. 

Counsel stated that the plaintiff was riding on an electric car 
from Headingley to Leeds on Sunday, June 24th, when the 
overhead wire snapped and fell on her, and she was rendered 
unconscious, She was attended by Dr. Rumboll for concussion of 
the brain, and her sight, hearing and memory were affected. 
For six weeks she was entirely incapacitated. 

Prof. J. O. ABNOLD, of Sheffield, had made an examination of 
the fractured wire, and stated that if it had been properly 
examined within a reasonable time before the accident, a defor- 
mation which had been caused by strain, should have been detected. 
The test showed a reduction of 13 per cent. in the area of the 
cable. 

Mr. Соттнвв, consulting electrical engineer, Leeds, agreed with 
the foregoing, and said that a reduction in area of 10 per cent. was 
unsafe. 

In defence, counsel submitted that there had been no negligence 
on the part of the defendants. The overhead wires used in Leeds 
were thicker than in other towns in the kingdom. The wire had been 
examined within ten days of the accident. What occurred was a 
sudden defect, such as could riot be foreseen. 

The conductor of the car insisted that the wire did not strike, the 
plaintiff at all. 

Prof. Goopman, of Leeds, said there was no latent defect in the 
wire. It was not possible absolutely to safeguard against accident, 
and he did not think the breaking ofa wire of this sort was pre- 
ventable by any care or skill. We had not yet got an ideal system 
of suspending the wires, but he did not know a better. 

His Honour considered the accident was traceable to the direct 
negligence of the men who examined that particular wire and 
passed it as safe, when it was perceptibly not safe. He had not the 
slightest doubt that the plaintiff was struek on the head by the 
wire, and she had been seriously injured. On the ground of direct 
negligence he gave a verdict for the plaintiff, damages £79. 


RouTLEDGE v. HILL AND ANOTHER. 


THis case came before Mr. Justice Jelf and a jury in the 

h Court of Justice on Tuesday last; it was an action brought 
by the plaintiff, Mr. F. J. Routledge, of 71, Crown Road, East 
Twickenham, for libel contained in certain letters written to a 
client of the plaintiff's by the defendant, Mr. A. W. Hill, works 
manager of the Sir Hiram Maxim Electrical Co., Ltd., which 
was associated with Mr. Hill in the 

Mr. Lewis Thomas appeared for the plaintiff, and Mr. Macoun 
for the defendant. 

After a prolonged hearing, on the suggestion of his Lordship, a 
settlement was arrived at. 

Mr. Macoun stated on behalf of the defendants that he offered 
a most ample apology for the unfortunate letters, and that it 
never was the intention of Mr. Hill to write a word reflecting 
upon the character, integrity or honesty of the plaintiff. The 
defendants agreed to the withdrawal of the record, and would 
pay the costs of the plaintiff. 

Mr. THoMas pointed out that the action was brought solely 
to clear the plaintiff's character, and be had no|wish to make 
money out of it, or even to get damages to reimburse the losses 
which he had sustained. 

Mr. Justice JÆLr said that it was the most satisfactory termi- 
nation of the case. The letters might have imputed something 
very serious to the plaintiff, though he was sure that the defen. 
dants had no such intention. The defendant had taken the 
proper course; the plaintiff left the Court absolutely clear from 
the slightest blame upon his character or his way of doing 
business, and he hoped the plaintiff would succeed in future. 


THEFTS OF ELECTRICAL APPARATUS. 


LesLie Н. FREEMAN, an architect, was, on the 16th inst., charged 
at Newington with stealing 7 cwt. of electric cable, the property 
of the Western Electric Co., Ltd. It was stated that the cable 
was stolen from prosecutors’ premises, which adjoined those of 
prisoner and his brother, who carried on business as vinegar 
merchants, A previous conviction was proved, and the prisoner 
was sentenced to nine monthe’ hard labour. 

At the Tower Bridge Police Court, on the 16th inst, THOAs 
KEATINd, ROBERT WALLER and JOHN CHARLES, were remanded on 
a charge of stealing a quantity of. electrical material, value 210 10s., 
the property of Keating’s employers, Messrs. Hampton & Sons, Ltd. 
Pall Mall East. " 


MISCHIEVOUS INTERFERENCE WITH AN ELECTRIC LINE. 


On Monday, at the Police Court at Penkridge, near Wolverhampton, 
Јонх Luxx, motor driver, Stafford Road, Cannock, was charged 
with contravening one of the special rules for the installation and 
use of electricity, by interfering with an electric line at the 
Littleton Collierv, at Huntingdon. 

Mr. DANIET. RodkRS, manager of the colliery, stated that 
on the 5th inst. the defendant connected a power cable to a 
signal wire and passed an electric current through to the signalman, 
who was iojured, and might have been killed. The pressure was 500 
volts. When witness saw the defendant he remarked that he hada 
grudge against the signalman. The latter stated that he signalled 
to the defendant to start the motor, but as it did not move he 
was about to ring again when the wire caught his arm and'doubled 
him up. 

The magistrates imposed a fine of 40s. and costa, telling the 


defendant at the same time that his offence was both serious and 


outrageous. 
of age. 


The defendant, it may be stated, is only 14 years 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Electric Rotary Knife Cleaner. 


The accompanying illustration shows how Messrs. GEORGE KENT, 
of 199, High Holborn, W. C., have adapted electric driving to their 
well-known knife-cleaning machine. The motor, of a size depending 
upon the size of the machine, is fixed with the latter upon a stout 


PUAN 


ErEgcrRIC ROTARY KNIFE CLEANER., 


stand, and drives the machine by a chain and sproeket wheel. The 
special feature of the device, however, not shown in the illustra- 
tion, is the automatic time stop. The effect of putting in the 
knives, starting the machine, and forgetting all about it, is to polish 
the knives up nearly to red heat, to wear both knives and machine, 
and to use up energy unnecessarily. To obviate these incon- 
veniences, Messrs. Kent provide, in addition to the usual starting 
rheostat with overload and no-load release, a patent adjustable 
cut-off, which automatically stops the machine after any set interval 
of time. Thus, after the knives have been put in and the machine 
started, it is left to itself until it stops, and thus indicates that the 
knives are properly polished. It appears that Messrs. Kent & Co., 

some of whose origina] machines have been in constant use for 
upwards of half a century, make & point of endeavouring fo over- 
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come difficulties reported to them by their customers, and it is in 
this way that the need of a cut-off device was discovered, and 
quickly satisfied. It seems probable that a similar cut-off might 
be usefully applied to a good many other electrically-driven 


apparatus. | 
Small Arc Lamp. 


The WESTMINSTER ENGINEERING Co., Lro., of Victoria Road, 
Willesden Junction, N.W., are making a small arc lamp with a 
special opalescent bowl fitting, as shown in the accompanying 
illustration. 

The lamp is specially made for drapers’ establishments, or any 
businéss that requires a soft but pure white light, showing colours 
in their true shades, this lamp being admirably adapted for the 


SMALL ARC LAMP WITH OPaLEscENT Вомт, FITTING. 


purpose. The inner globe is of clear glass. Of course if there is 
a white ceiling a good deal of reflected light is usefully employed. 
The lamps are made for a current of three to four amperes, and for 
burning singly on 100 volts, and two or more in series on corres- 


pondingly higher voltages. 
An Electrical Siren. 


A new signalling apparatus is being introduced by the Deuteche 
Telephonwerke, Berlin, for mines, railways, ships, &c., in the shape 
of a patent electric siren. This is made in two patterns, for indoor 
and outdoor use respectively ; the accompanying figure shows the 
gas and water-tight outdoor pattern (model B). The device is 
suitable for all voltages, and gives a very loud penetrating and 
far-reaching sound, with a small consumption of current. The 


magnet of a given number of vibrations on a metallic diap 
by aid of an elastic double-armed lever with unequal arms, the 
ratio of which is accurately determined for obtaining a clear and 


4 Of 18 and 19, Queenhithe, 
London, Е.С., are scle agents for this country and the Colonies. 
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CORRESPONDENCE. - 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week, r 
munications at the earliest possible moment. No letter com be pub- 
дбаћей unless we have the writer's name and address ф our possession, 


The Otto Electrical Manufacturing Co., Ltd. 


With reference to the paragraph in your issue of the 
9th inst., as follows :— | | 

Otto Electrical Manufacturing Co. (1905), Ltd. A meeting of 
this company is to be held at 14, George Street, Mansion 
House, E.C., on December 5th, to hear an account of the winding 
up from the liquidator, Mr. E. H. Fletcher. | 

Please allow us to state that the meeting referred to is a 
meeting of a company formed in 1905 but now in liquida- 
tion, and in no way connected with the above company 
formed in 1904, which is still carrying on business at 
504, Stockport Road, Manchester. 


Edward Heath & Sons, 
Solicitors for the Otto Electrical 
Manufacturing Co., Ltd. 


Manchester, November 15th, 1906. 


Advertising in Electricity Works Pamphlets. 


The manager of an electrical manufacturer's publicity 
department is generally limited to a certain annual expen- 
diture for advertising purposes. In these days of small 
profits he finds it exceedingly difficult to distribute his 
restricted appropriation in an efficient manner amongst the 
many technical journals, old and new, which he may con- 
sider good advertising media. His difficulties have not been 
lessened by the recent appearance of several ** hybrids,” 
which are printed in bulk and sold to supply undertakings 
for distribution to their consumers—useless as these journals 
are. 

However, certain station engineers are apparently not 
Batisfied with these journals, which are edited by expert 
publicists; they think they can produce something better 
themselves, and we have recently seen some remarkable 
examples in this direction. 

Now, I do not wish to Bay anything to discourage the 
efforts of electricity supply undertakings towards publicity ; 
and my object is not so much to criticise the style as to 
Protest against the cadging for advertisements for these 
publications. 

We are informed by the borough electrical engineer of 
Little Puddleville that he contemplates issuing a pamphlet 
to his consumers ; that this will be an excellent-opportunity 
for bringing our goods before their notice, and—will we take 
Space? We find it difficult to refuse, first, because we must 
placate the engineer ; and, secondly, because if we do not 
advertise, most of our competitors will. It is a questionable 
point in commercial ethics whether outsiders should be thus 
practically forced to guarantee a speculation, the expenses of 
which ought legitimately to be defrayed by the publishers ; 
for it should be noted that the entire object, and practically 
the sole direct result, of such publications is to benefit the 
electricity undertaking. My chief grievance, however, is that 
each timeone of these brilliant literary corruscations appears, we 
are compelled to reduce the balance of our appropriation (by 
sometimes as much £5), and money i8 thus diverted from 
more useful forms of advertisements. The danger is that 
the number of consumers’ pamphlets is increasing year by 
year, and the ultimate result will be disastrous, unless some 
sort of common understanding is arrived at. Та my Opinion, 
we should discourage the taking of advertisements at all 
costs, whilst giving the principle of publicity to consumers 
our moral and practical sympathy by assisting to provide the 
letterpress and blocks. | 

It has occurred to me that this matter might well be dis- 
cussed at a meeting of managers of publicity departments; 
in fact, there are many other questions, the discussion of 
which would be to our mutual benefit. A Society of 
Managers of Electrical Publicity Departmente might be 
formed to meet, say, once a month to read papers, exchange 
ideas and take collective action against abuses, At the same 
time we should all benefit by becoming better acquainted 
with each other. For many reasons it would be difficult, 
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{ог any one official to take the initiative іп the matter, but 
if my colleagues respond to this suggestion perhaps the 
editors of the ELECTRICAL REVIEW would kindly lend their 
services to bring us together. 


* 


Publicity Department Manager. 


[We sympathise with our correspondent, and shall 
have pleasure in affording any assistance in our power 
towards the movement suggested provided that a 
sufficient measure of support is forthcoming. We, therefore, 
invite readers interested in this matter to write us, either 
privately or for publication in this column. Eps. E. R.] 


Your contributor on the subject of business extensions for 
electric lighting stations very properly refers to the value of 
good canvassing publications; but І regret to see that he 
gives some encouragement to the multiplication of local 
pamphlets by stating that the cost of these can be largely 
met out of advertisements. The practice of touting for 
advertisements for these publications is becoming very 
objectionable, as in many cases manufacturers feel that it is 
necessary to give an order to retain the goodwill of the local 
management, although the value of the advertisement is very 
small because these publications are distributed amongst 
people who are merely possible customers, and probably 
not one per cent. beconrs an early buyer of electrical 
apparatus. Even if he does, it would suit his purpose better 
to look through the pages of the ELECTRICAL REVIEW 
when selecting manufacturers from whom to obtain prices. 

There are obviously reasons why the technical Press should 
refrain from encouraging the increase of these pamphlets and 
periodicals which seek to make manufacturers pay their 
expenses, but, of course, much of the interest can be avoided 
if, as your contributor afterwards suggests, the local 
managers merely purchase copies of a general canvassing 
magazine and make the necessary slight adaptation to their 
own purposes. I should like to sce an understanding 
arrived at by manufacturers, to discourage canvassing by 
„ pressure for their advertisements for publications of 
merely local interest. 

Publicity Manager. 


Penetrating Qualitles of the Mercury Arc Light. 


J hope to find time next week to reply to Mr. Dow's 
criticisms of my views on this subject, but in the meantime, 
I would like just to refer to “ Sol’s ” letter in your current 
issue, and beg to inform him that I refuse to distinguish 


between transmitted and reflected light when considering 


transparent bodies, because I have already pointed out that 
transparent bodies assume the colour that they best transmit, 
and therefore they reflect colour that they best transmit, 
because bodies are only seen by reflected light. 

One can take any transparent body and prove the truth of 
this statement by actual experiment. For instance, a green 
leaf both reflects and transmits green light most freely ; 
chlorine gas transmits and reflects yellowish green light most 
freely, and so example on example could be cited until the 
whole list of transparent bodies were exhausted. 


What is true of all other transparent bodies must surely . 


be true of air, and if, as “Sol” and your other correspon- 
dents admit, air reflects blue light best, then I say that it 
follows without question that it also transmits blue light 


best. 
C. Orme Bastian. 
London, N.W., November 13th, 1906. 


. ͤ ͤ ——. a 


Rail Corrugation. 


J have followed with great interest the controversy on 
the question of rail corrugation, but, so far, have not seen 
my own theory advanced by anyone else, and noticing the 
other day a passing tram suddenly develop a tremendous 
noise, if at once struck me that it was passing over a “ roar- 
ing rail." On inspecting the rail, I found that there were 
very plainly marked corrugations on it. I, therefore, closely 
watched for further occurrences of this, and finding that 
these seemed to bear out my own idea, thought I would 
write to you and see what your other contributors have to 


say to it. My theory is that these rail corrugations are due 
“to “ skidding,” not, however, as one of your former writers 
suggested, due to the application of the brakes being just 
sufficient to alternately lock and release the wheels, but to 
“ the difference in the tread diameters of the two wheels.” 

Do you not think it possible that, owing to the camber 
of the road, the wheel nearer the kerbing is at times running 
on its largest diameter, t.e., with the flange grinding on the 
inside edge of the rail, whilst the off wheel is running on its 
smallest diameter (the wheel treads being somewhat tapered) ? 
If this is the case it follows that one wheel must skid a 
certain amount, every revolution, to make up the difference 
in the circumferences. This would apply still more forcibly 
to sharp curves where, I believe, the greatest amount of 
corrugation has been found to take place. I particularly 
noticed that by far the greater number of patches of these 
corrugations were on the far rail, from the kerbing, which 
to me rather strengthens my theory, as, the near rail, being 
slightly lower than the far rail, the car, whilst running, would 
tend to slide on to this rail, with the consequence that the 
near wheel would be forced to run on its largest diameter, at 


‘the same time taking a greater weight of the car than the 


onter wheel, which would be running on its smallest 
diameter ; hence the near wheel would roll its true circum- 
ference, whilst the far wheel would be forced to skid to make 
up the difference of the two circumferences. This alternate 
skidding and rolling is first started by some uneveness in the 
rails always throwing one wheel on to its largest diameter at 
the same spot and ultimately forms the corrugations. 

This theory, I should imagine, would also hold for steam 
railways where corrugations do appear, but as the bull- 
headed rails, as used on steam railways, are rounded on the 
head, this tends to keep both wheels on a more equal diameter, 
and consequently corrugations would not appear to any 
great extent. 

Herbert Rayner. 


P.S.—The corrugations to which I refer are very plainly 
visible on the track of the Liverpool Corporation Tramway, 
down the Aigburth Road. 


Liverpool, November 14th, 1906. 


As the discussion on ** Corrugation " is becoming personal 
instead of instructive, and as Mr. Percy À. Yapp casts sneers 
at “Technical Training," and even now does not see the 
point which Mr. Coxon in his letter was trying to prove, 
viz. : “ That because there were corrugations down hill on 
the ‘regenerative system,’ it could not be caused by 
sparking, being under the impression that the regenerative 
system did not require a relurn circuit," I think Mr. 
Yapp would have been better employed in reading more 
carefully the letters, than in sneering at technical training 
—as any engineer in our day considers that a practical 
training is no use without a sound theoretical one also. 

I do not remember when I was Senior Demonstrator 


. whether Mr. Lapp was one of my “students” or not? But, 


if so, I am sorry he did not profit more by the training. 

However, I can inform Mr. Yapp that I am in no way 
ashamed of having held the position of Senior Demonstrator ; 
on the contrary, I am proud of the fact that my theoretical 
training was considered sufficient for the London County 
Council to appoint me. 

For Mr. Yapp's benefit, I may also inform him that pro- 
bably before he ever entered the electrical engineering 
profession, I had had experience with tramways, and with 
one large firm, as chief assistant engineer and manager, I 
was responsible for one of the earliest electric tramways 
in the country. 

Surely, Mr. Coxon is quite able to take care of himself, 
and does not want the support of the gentleman in question. 

One question may I ask your readers—viz., ** Do they for 
one instant mean to suggest that sparking between the rails 
and the tramcar wheels does no damage to the surface of the 
rails? | 

I have been very much interested in Mr. Harvey’s letter, 
and I have had the opportunity since of inspecting not only 
tramway rails, but also angle iron and various bar iron (all 
of which has been subjected to the rolling process), and have 
been surprised to find that regular corrugations or © flat- 
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nesses ” exist in these ; there is no doubt that these “ flat- 
nesses must be caused during the rolling, and then comes 
in my suggestion—viz., that as the car wheel runs over 
these different surfaces it sets up sparking, which sparking 
eats awav the hard skin of the metal surface, and it does 
not take very long before serious corrugations result. 


Horace Boot, 
Consulting Enyincer and General Manager. 


Tunbridge Wells Electricity Works, 
November 19th, 1906. 


Mr. Boot asks me to which section of the L.C.C. Tramways 
I refer, and where the corrugation can be seen. 

The Tooting section has especially come under my notice, 
and if Mr. Boot ever travels over it, he cannot fail to notice 
that the trouble is quite common practically over the whole 
line. If he wants to have exact spots pointed out to him, I 
would say that corrugation is very marked on the down line, 
а few yards before arriving opposite Messrs. Causton's 
printing works, situate between Kennington Church and 
Stockwell. The same also occurs 100 yards further down 
the line, on a perfectly straight stretch. 

I first noticed corrugation on these lines about 18 months 
ago, near the Kennington Theatre. 

I have measured some of them, and find that the pitch is 
usually 24 in., although I have come across stretches with a 
pitch of 2 in. only. 

In each individual case, the pitch is perfectly regular. 

* Interested," who, I see, wrote on the same date as 
myself, has evidently also noticed corrugation on conduit 
tramways. 

I quite agree with you, Mr. Editor, in your opinion on 
Mr. Harvey's observations. I think this is certainly 
the most probable and most scientific reason as yet put 
forward as to the cause of rail corrugation. This theory 
quite explains the regularity of the pitch, whilst the other 
theories which have been advanced fail in this respect, as 
there is no real reason why such effects as the hammering of 
toothed gears, transmitted through the wheels, or the 
vibrations set up in the rail should always be made evident at 
the same spots on the tread, by successive cars. In the 
former case, the pitch will always be the same, and this will 
also hold good in the latter case, given that the speed of the 
successive cars is the same, as the frequency of the vibration 
of a certain rail is invariable. But why should the effect 
caused by one car be “іп phase" (if I may use the expression), 
with that of the next ? 

Mr. Harvey's theory, which is based on the fact that corru- 


gation already exists in some form in the rail, is evidently - 


more likely to be correct. 
| Р. Weil. 


London, S. W., November 180^, 1906. 


With reference to my letter which appeared in your last 


issue, it has been brought to my notice that there is some 
doubt as to the position of the buckling or corrugation 
which I observed in the web of the rail. What I meant 
by a vertical buckle," was such a one that, supposing the 
head of a rail to be removed, an observer looking down upon 
the rail as it lay upon the ground would see the web as a 
wavy strip having its maxima or minima 2} in. apart. 

Upon looking over an article which appeared in a con- 
temporary by Mr. John Hart, of Middlesbrough, although 
I do not agree with his theory, I see that, incidentally, he 
supports mine of the cause of buckling in the web, for he 
says that a rail usually contracts more in the head than the 
flange, and, therefore, I take it more also than the web. 

Again, I suggested that the 25 in." was, perhaps, a 
function of the ratio of the area of the sections of the head 
and of the foot to the area of the section of the web. Upon 
measuring, roughly, such areas of a section of 96-lb. rail, 
and taking only the thick portion of the foot which adjoins 
the bottom of the web, and excluding the thin extremities 
of the foot, I find that the ratio does approximate to 2}. I 
excluded the thin extremities of the foot, because it is 
apparent that these cool off very quickly. 

I may say, also, that it is very probable that the buckle 


in the web causes segregation at every wave, for unequal 
stresses must be set up at each wave, and would ‘thus cause 
regular segregation by purely mechanical means, apart 
altogether from the question of bad mixing of the molten 
steel. | 
i Lionel E. Harvey. 


Sunderland, November 19th, 1906. 


Patents and Prejudice. 


I quite agree with “ Statistics, and thank him for his 
letter. If he will look at my letters again, however, he will 
see that in both I put it that an extra import is paid for by 
an extra export. It was to avoid the necessity of an 
explanation of the effects of foreign capital in England and 
British capital abroad that I used the word extra. 

J. Swinburne. 


London, S. W., November 13th, 1906. 


Glasgow Technical College Scientific Soctety. 


Mr. W. W. Lackie, chief electrical engineer to Glasgow 
Corporation electricity department, delivered the opening 


address in above connection, as per your issue of 26th ult. 


In contradistinction to the purport of Mr. Lackie's 
remarks, I should like to say— 

1. The cost of production of power does not depend on 
the total motors or lights installed by consumers, nor does it 
depend on the ratio of the maximum output from the power 
station to the total horse-power of motors or lights 
installed. 

It does depend on the maximum output and on load 
factor of station— 

[ p= Werage load 
maximum load 


Because surely the maximum output governs the mini- 


mum amount of plant required in the station, while the 


load factor gives the percentage of use made of this plant. 
I shall be glad if Mr. Lackie will give this his attention. 


. Unit. 


The American Additional Article to the Wireless Telegraph 
Convention. 


I note in your issue of November 16th a communicated 
article on the subject of the Wireless "Telegraph Conference, 
in which the author states that a proposal was sprung 
upon the Conference by the American representatives to 
make ship-to-ship communication compulsory," &c. 

As an eye-witness, I beg to state that the American dele- 
gation never sprung anything on the Conference. Within 
one week of the opening of the session, they made a declara- 
tion in favour of the fullest possible interpretation of 
Art. III, which bore on the subject of intercommunication 
without regard to system. Within two weeks they put in 
an amendment to one of the articles of the regulations, 
stating specifically that they wanted communication between 
ship and ship to be compulsory. The President of the Con- 
ference naturally did not wish to consider it, as it was not 
specifically set down in the protocol; but the American 
delegation insisted, in season and out of season, whenever 
there was a public opportunity, from that time on, and 
pointed out that in this matter we had had more experience 
than all the other nations together. Finally, towards the 
end of the fourth week, we got a vote, and the vote 
showed a very large majority in favour of the American 
idea. c SE | 

Оп а motion of Great Britain, it was then made an 
additional article to the Convention in order that those in 
favour could sign it separately in addition, so that, as the 
matter finally stands, the Convention proper is signed by 
26 nations; then comes our article with its regulations, 
which is signed again by 20 nations. The nations not 
signing our article are Great Britain, Italy, Japan, Mexico, 
Persia and Portugal. 

The American article is the most important of the whole 
Convention, because it is new matter. When the Conference 
was called, it was practically a foregone conclusion that 
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some kind of an agreement would be reached as regards 
ship to shore communication, and the vote for Great 
Britain’s proposition when we finally reached it was 
practically unanimous. К 

The preliminary Conference of 1903 showed that the 
majority of the nations represented were in favour of ship to 
shore communication without regard to system. 

The Conference of 1906 while confirming the previous 
one, has shown that the majority of the nations represented 
are in favour of ship to ship communication, but unlike the 
Conference of 1903, there is now a convention to that effect 
in binding form, subject only to the ratification of the 

different Governments. 
: F. M. Barber, 


Cononander YS. Мати, Retired, 


Paris, November 18¢h, 1906. 


Nernst Lamp Renewals. 


The correspondence on this subject is particularly in- 
teresting, and Mr. Hanson’s letter giving his Stirling ex- 
perience of 1-атреге multiple Nernst lamps is very much 
to the point. I had occasion some months ago to recom- 
mend one of the largest local firms to install a fair number 
of l-ampere and of j-ampere multiple Nernst lamps, and 
the result has been to confirm what other engineers have 
found to be the real life of such burners. The makers 
appear to think that some 7} renewals per annum for the 3- 
burner Nernst multiple lamp is ample provision for renewals, 
but they do not seem very disposed to back up this opinion 
by contracts for the supply of replacement burners. The 
point cannot be driven home too clearly that the annual 
cost of current plus all renewals, is the information required 
by а consumer before deciding to adopt this or any type of 
lamp, and while the Electrical Co. are always advertising 
the Nernst lamp as being the best means of fighting 
the competition of incandescent gas, they are a little weak 
when it comes to definite data to support this claim. 
It is frequently the case that makers of lamps 
state that any trouble which may be experienced by 
one engincer is due to his using alternating current, and for 
this reason the facts related as having been experienced at 
Stirling, where the supply is direct current, are of very great 
interest to me. There is no difficulty in ascertaining the 
hours of burning of any lamp, because a number of hour 


meters are now on the market, any one of which will give 


this information directly. I tried the Nernst lamps for 
street lighting in Islington, and have had them in use here 
for the same purpose for several months, and the records are 
fairly complete, but they do not show that the causes of the 
vagaries in the life of different burners have been ascer- 
tained and eradicated by the makers. ‘Taking your issue of 


the 16th inst., it would appear that at Kilmalcolm the . 


Nernst lamps are giving place to large-bulb high-efficiency 
carbon filament lamps; that at Gloucester, most of the 
Nernst lamps have been taken out; that at Stirling they have 
suffered from the vagaries of the Nernst lamp, and the only 
reply that the Electrical Co. can give is that the Nernst 
lamps if correctly installed and maintained give less trouble 
than arc lamps.” What is meant by “ giving less trouble“ 
is not explained. The information that engineers and con- 
sumers require is the cost of maintenance, and upon this 
point no information is given. 

| C. H. Yeaman. 
Hanley Electricity Works, 

November 16th, 1906. 


І have in use a number of Nernst lamps of 1, 4 and 1 
ampere size, and the latter I find a fair success, but the 
1 and 4 ampere D-type burners аге а failure. With the 
l-ampere burners, the chief trouble is due to the filament 
breaking, evidently during cooling afterswitchingoff. Another 
defect is the occasional variation of candle-power of different 
burners. Certainly, the current consumption has varied in 
proportion, but where there are two or more lamps close 
together, the difference in brilliancy is most marked. 

‘The cut-out has, in my opinion, received more than its 
fair share of the blame, and the frequent failures of the 


heaters of the D-type burners are, I consider, due to faulty 
design. Having tested a number of faulty heaters, I have 
almost invariably located the break in the centre of the coil 
opposite the point where the burner is connected to the 
leading-in wires, and I attribute this to the heat of the 
burner keeping the heater coils at this point in a state of 
incandescence, and hence there is soon trouble. 

Some time ago I fitted up an ammeter with a range up to 
5 amperes, and I find this a useful method of testing doubtful 
lamps, for as soon as the current flows through the burner it 


_is possible to observe by the kick of the pointer whether the 


cut-out is working or not. 

I have lately been trying the new vertical burners for the 
4-ampere D-type lamps, and up to the present they are 
giving much better results, and I certainly think the makers 
would be wise to adopt that type for the ]-ampere also. 


Е. C. Curel, 
| Engineer and Manager. 
Witney Electric Supply Co., Ltd., 
WVovember 17th, 1906. 


In view of the recent correspondence in the ELECTRICAL 
REVIEW on the life of the Nernst burner, I should like to 
state that my experience with this type of lamp is far from 
that of many of the writer's. The new A.D. type $-ampere 
burner is giving excellent results in Leigh, and I am 
encouraging the use of it. The }-ampere I find also satis- 
factory, if the lamp body is in working order at first. I 
know many burners have been blamed on account of the cut- 
out sticking up. The lamp lights at first, and then refuses 
to even heat, the burner is discarded and another one 
inserted, which lights up a time or two then fails. Now, 
the fault is not with the burner, but in the cut-out, and all 
that is necessary is to bend the magnet slightly outwards, 
thus giving the cut-ont more space in which to move. I 
think it probable that in the near future the A.E.G. will be 
placing on the market a l-ampere of the same type as the 
new A.D. burner, and then we shall probably hear less 
complaints. | 

I think that the Nernst lamp is a great factor in competing 
with the incandescent gas, and for this reason I have 
recently introduced a scheme for the maintenance of con- 
sumers’ Nernst burners at a fixed charge per lamp per 
annum. By this means the consumer will get an excellent 
light at a low cost for energy, and he will know exactly 
what the cost of maintenance will be. I have recently 
installed 3-ampere Nernst projector lamps in the Municipal 
Technical School and these also are giving excellent results. 

I notice that Mr. Hanson mentions that he has also 
suffered from the vagaries of the Nernst lamp; I am afraid 
that in many cases the Nernst lamp has suffered from tke 
vagaries of the generating station. 

Arthur T. Smith, 
Borough Electrical. Engineer, 
Leigh, Lancashire, 
November 17th, 1906. 


The Commercial Development of Electricity Supply. 


I have read with great interest Mr. Matthews’s useful 
articles on ‘Some Practical Notes on the Commercial 
Development of Electricity Supply Undertakings” now 
appearing in the ELECTRICAL REVIEW, and venture to make 
a few commentg on them, in the hope of obtaining a little 
further information from other engineers who have had ex- 
perience in this direction. The whole question depends on 
tlie education of the general public to a greater appreciation 
of the convenience and possibilities of electricity in the 
house ;. it is difficult to see how this can be accomplished 
satisfactorily by any means other than the establishment of 
a new business department; energetically and tactfully 
managed there is no doubt that such a department can be a 
very profitable one. Mr. Matthews's arguments, on the 
whole, are so sound that it is, perhaps, rather like splitting 
hairs to disagree with him, but I am strongly of the opinion 
that it is a necessity for canvassers to be technical men. 
The curious questions that people ask about “ electricity "' 
are astonishing, and in order to obtain new business it is 
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often essential to diverge into side issues. The recommenda- 
tion of local advertising is, I think, a mistake. Experience 
secms to prove thut to make advertising pay it is necessary 
to advertise wholesale. It would be useful if Mr. Matthews 
would give us his experience on the value of exhibitions, and 
some idea of a suitable scheme for co-operation with land- 
lords and others interested in the building trades. 

H. S. 


Suction Gas Power. 


Referring to the leaderette in your issue of November 
16th on tlie above subject, it will, we feel sure, be of further 
interest to you and your bashful correspondent to compare 
the figures in the two tables which we enclose with the 
estimate he has formed. 


GUERNSEY STEAM AND Gas-Driven ELECTRIC STATION. 
Cost oF WoRKING, 1905. 


Steam plant. Gas plant. 
— Lighting load. | Power load. 
Per unit Per unit 
generated. generated. 
Coal, including steam pumps, air pump, 
forced draught at steam station. 436d. 200d. 
Oil, waste, water, stores E M 037d. 042d. 
Wages... is i5 ios es 214d. 133d. 
Average hours of attendance to run | 
plant when necessary per day UE. 18 13 
Repairs, buildings, machinery, trans- 
formers, mains, accumulators к 250d. 123d. 
Total works costs 937d | 498d. 
Units generated... я 500,430 718,858 


Averave per cent. of full load at which 
engines were loaded during the time - 
of running .. 1683 per cent. 86} percent. 


Coal used per unit generated a © 4 97 lb. 2:21 lb. 
Price of coal in bunkers. Washe 
anthracite peas used at cach station 16s. 2d. 15s. 6d. 


“ These figures are actual figures, not estimated. They 
have been furnished to us by the purchasers and users of 


the plant in question, and, as you will see, knock the bottom - 


out of your correspondent’s conclusions. It is true that the 
dynanios are of 180-Kw. capacity, not 200-Kw., but at both 
stations they are alike in that respect. 

It would appear that some readjustment of the resultant 
curves is necessary 1f we are to get at the truth of this 
question, for which we all appear to be striving so earnestly. 

We have not time to notice in detail many of the inaccu- 
racies in the estimate, but call attention to the calorific 
value of the anthracite given as 12,550 per lb. Low's text- 
hook gives it as 14,000 to 16,200, average 15,000; 
l'owler's as 15,250 ; во your correspondent must have got 
hold of the wrong book, or a rather dirty sample of coal. 

Perhaps, by estimating the steam coal at about 3s. per 
ton, or pushing up the price of the anthracite proportion- 
ately, the resultant figures might be made to support the 
interest in which they were compiled. We offer this as a 
Suggestion. 

The Campbell Gas Engine Co., Ltd, 
W. MARSDEN. 


Halifax, Vovember 19th, 1906. 


P.S.—The Guernsey gas plant is not a suction plant, but 
a pressure plant without boiler. A blower, motor-driven, 
was substituted for the boiler about two years ago, so that 
it is working practically on the same lines as a suction plant, 
though the capital cost was, of course, much more on account 
of the gas-holder, &c. 


[A description of the Guernsey stations in question was 
given in our issue of December 2nd, 1904, in an abstract of 
a paper by Mr. H. Campbell. 

Some allowance should be made in comparing the plante 
for the lower output and load factor of the steam station, 
which was running on a lighting load, while the gas station 
was supplying power.—Eps, E. H.] 


Application of Magnetic Brakes. 


The unfortunate accidents that happened during the 
summer, and the publication of Col. Yorke's report on the 
Highgate disaster, have led to a good deal of discussion on the 
all-important question of braking, and a comparatively 
distinct difference of opinion has emerged as to whether it is 
best to have an emergency brake pure and simple or to rely 
on the service brake. 

You in your leading article of November 9th, and 
Mr. Pringle in his letter in this week's issue, are strongly in 
favour of a separate emergency brake, that is, independent of 
the service one, whereas, Col. Yorke recommends the use 
of the service brake. 

There are very weighty arguments in favour of both these 
views, and it will probably be difficult to arrive at a 
unanimous conclusion. 

In the consideration of this question there is one side 
of it that does not get all the attention it deserves, although 
it really is the governing factor. . 

Every engineer who has responsible charge of power 
vehicles, whether trams or motor-'buses, will heartily 
endorse Col. Yorke’s remarks as to the necessity for more 
accurate attention to brake adjustments; but it is very 
seldom indeed that sanction can be obtained for the expense 
necessarily entailed ; especially in municipal tramwaye, for 
the simple reason that those who have to authorise have not 
the knowledge to appreciate the necessity, and often—for 
political reasons—ignore their engineer’s recommendations. 

How often is an engineer authorised to do all he knows to 
be necessary ? 

Consequently, brake systems must be designed to give 
maximum safety with minimum intelligence іп working, 
that is to say, the man factor must be the governing one, and 
this, as I have above stated, is seldom given full weight. 

The case of Driver Cone is typical; here we had a man 
with the minimum of experience, suddenly plunged into a 
new one—one that, I venture to suggest, would have tried 
the nerves of the stoutest—and he did a perfectly natural 
thing ; he persisted in the operations he had previously been 
performing; what he ought to have done, was “to entirely 
release the hand-brake," £e, totally reverse his previous 
operations, and that at a moment of the greatest stress the 
human mind can be submitted to; the result we know, and 
I for one, whilst deploring it, would hesitate much before 
condemning him. 

The first rule I would deduce is: Have a brake system 
such that all braking operations, whether performed by 
hand or automatically, shall be persistently progressive. 

The law on which this rule is based is fundamental, and 
applies with especial force'to the human factor in brake 
operations. | 

As an ideal which І know is attainable in a degree, 
and as an illustration, I would suggest a combination 
embodying the requirements set out in Col. Yorke’s report, 
and meeting, to some extent, Mr. Pringle’s objections. 

Arrange your hand brakes so that they are operable 
within a definite space off locking point; further advance 
of brake handle to bring into action a brake which will 
automatically reach its maximum effect; and for use in 
extremis have a real emergency brake, operable at both 
ends of the car, in the simplest possible manner, by any- 
body. Such an emergency brake must be of the type you 
refer to in your footnote to Mr. Pringle's letter. 

With such an equipment, all you have to teach your 
drivers is: In emergency, keep on winding your brake 
handle. 

For extreme cases, conspicuous instructions could be 
posted at both ends of car, so that any person who had 
denn sufficient presence of mind could operate the “ last 

ope." 


London, S.E., November 19th, 1906. 


Geo. W. Green. 


Engineering Specifications. 


Referring to Sir Alexander Kennedy’s recent presidential 
address to the Institution of Civil Engineers, I trust that his 
weighty words in reference to the inadvisability of making the 
engineer the arbitrator in relation to his own specification 
Will lead to the abolition of this custom. 


— DM. 
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You are aware that the Institution of Electrical 
Engineers some few years since formed a representative 
committee of manufacturers, contractors and consulting 
engineers to consider the use of model general conditions of 
contract, with the result that a form of model general con- 
ditions was agreed upon snd has since, I am glad to say, 
been almost universally adopted by the profession in con- 
nection with contracts for electrical machinery and apparatus. 

The point raised by Sir Alexander Kennedy was carefully 
considered by that committee, with the result that one of the 
model general conditions is as follows :— 


Arbitration.—If at any time any question, dispute or difference 
shall arise between the purchasers or their engineer, and the con- 
tractor, upon or in relation to or in connection with the contract, 
either party may forthwith give to the other notice in writing of 
the existence of such question, dispute or difference, and such 
question, dispute or difference shall be referred to the arbitration 
of a person to be mutually agreed upon, or, failing agreement, to 
some person appointed bv the president for the time being of the 
Institution of Electrical Engineers. 

Work under the contract shall continue during the arbitration 
proceedings. 

The award of the arbitrator shall be final and binding on the 
parties. Upon every or any such reference, the costs of and 
incidental to the reference and award respectively, shall be in the 
discretion of the arbitrator, who may determine the amount thereof, 
or direct the same to be taxed as between solicitor and client, or 
as between party and party, and shall direct by whom and to 
whom, and in what manner the same shall be borne aud paid. 
This submission shall be deemed to be a submission to arbitration, 
within the meaning of the Arbitration Act, 1889. 


Prior to the settlement of these model conditions, it was 
a general practice for engineers and their clients to put 
into their conditions of contract not a few stipulations under 


which the engineer had the sole and final decision on many . 


important matters, with the result that, in spite of the 
inclusion of an arbitration clause, its operations were 
materially restricted. In one contract, which I have before 
me at the moment, I find some half-dozen references to 
points upon which a difference might, and probably would, 
arise between the contractor and the engineer. In each 
case it is stipulated that “the engineer shall determine 
them, and his decision shall be final," and there is a 
general stipulation that “the decision, in writing, of the 
engineer upon any matter as to which he is, by these general 
conditions, required or authorised to certify or decide, shall 
be final and binding." 

In the model conditions of the Institution of Electrical 
Engineers no such unreasonable stipulations will be found, 
aud under the arbitration clause any dispute whatever 
between the engineer and the contractors may be referred to 
an independent decision. 

I hope that the Engineering Standards Committee will 
not consider it outside their province’ to issue a form of 
model general conditions for engineering contracts, based, 


I trast, upon those which, after so much careful considera-. 


tion, have been issued by the Institution of Electrical 
Engineers. 
Robert Hammond. 


London, S.W., Norember 19th, 1906. 


[ As our readers are aware, the practice rightly condemned 
by Mr. Hammond is one which we have fought against for 


years, and we shall be very glad to see it abolished.— 


Eps. Е.К.] 


[Several letters, received too late for insertion, have been 
held over.—Ebs. E. R.] 


Trade Opening.—The British Vice-Consul at Vera 
Cruz (Mr. Nunn) reports that a company has been formed to take 
in hand the construction of warehouses, extra wharfage, and the 
other general improvements. As the company will be registered 
in London, Mr. Nunn says British manufacturers would do well to 
keep the movements of this new enterprise in view, in order to 
make an effort to secure the large orders that will be placed for 
cranes (probably electrical) and general labour-saving devices, 
structural iron, steel and cement for the many buildings reauired, a 
full hotel equipment, & coal-discharging plant, a dredger, a steam 
cutter, and the more or less general equipment incidental to the 
reqairements of a dock company.— B. of T. Journal. 


BUSINESS NOTES. 


Book Notices.— L Ozone. By Emile Guarini. Pamphlet 
of 24 octavo pages. Paris: H. Dunod and E. Pinat.—The 
question of sterilisation of drinking-water and other fluids by 
the use, in one form or another, of nascent oxyven, is at the present 
time engrossing the attention of many scientific and practical men. 
Those who have as yet not studied the matter very fully will find 
this pamphlet most useful, as giving a lucid résumé of the principles 
of the work and descriptions of leading actual examples. After 
describing the nature and effect of ozone, the author dwells upon 
its value as a bactericide, and its application for sterilising both 
air and water. He notes the various electrical methods of 
obtaining it direct from the atmosphere, such as the Siemens and 
Halske plant (which has been described in this journal), and the 
well-known installation at St. Maur, designed by M. de Frise. At 
St. Maur water is taken from the Marne, passed through sand or 
flint filters and subjected to aeration by ozone in towers filled with 
gravel. The installation employs a motor of 45 H. P., and is capable 
of sterilising water for a population of 35,000. The pamphlet 
concludes with a reference to various other applications of ozone to 
industrial processes. 

"History of Automatic Electric and Electrically-Controlled 
Fluid Pressure Signal Systems for Railroads.” By William 


Robinson. Brooklyn, N.Y.: The Author, 672, Putnam Avenue. 

"Proceedings of the Engineers’ Club of Philadelphia.” 
Vol. XXIII. No. 4. October, 1906. Philadelphia, Pa.: The 
Club. 


“ Bread and Butter Studies and their Relation to the Higher 
Education of Workmen.” By Wm. Ripper. Ап address to tech- 
піса! stadents. London: Longmans, Green & Co. 1906. 64. net. 

“ Dinamometri By E. N. Campazzi. Milan: Ulrico Hoepli. 
1907. L. 3. 

" Elettromotori Campioni e Metodi di Misura delle Forze Elet- 
tromotrici.” Ву Dott. G. P. Magrini. Milan: Ulrico Hoepli. 
1907. L.2. 

“ Engineering in the United States." By Frank Foster. London 
and Manchester: Sherratt & Hughes. 1s. net. 

" Fowler's Electrical Engineer's Handbook and Directory of 
Light, Power and Traction Stations." Manchester: The Scientific 
Publishing Co. 1907. Price 2s. 6d. net and 3s. 6d. net. 

Practical. Engineer. Electrical Pocket-Book and Diary for 1907. 
Manchester: The Technical Publishing Co. Price Is. net and 
1s. 6d. net. 

“ Die Gleichstrommaschine." 
and experiments. Second edition. 
Price M. 20. 

“ Zur Theorie der Abschmelzsicherungen." 
Munich: R. Oldenbourg. 1906. Price M. 3. 


Linolite.— We learn that the LIN OIAHITEH Co., of West- 
minster, have just dispatched 1, 000 ft. of Linolite to their agents 
in Bombay, in fulfilment of an order placed with them in? 
connection with the coming visit of the Ameer of Afghanistan to 
India. It is not generally known that “ The Field of Waterloo“ 
is lighted by Linolite, but the fact was noticed at the Royal 
United Service Institution on Wednesday evening, 14th inst., when 
the Society of Engincers held their annual conver»azione. 


By E. Arnold. Vol.I. Theory 
Berlin: Julius Springer. 


Dy Geo. J. Meyer. 


Catalogues and Lists.—THR SCN ELECTRICAL, Co., 
Lrp., Charing Cross Road, W. C.— Circular giving particulars and 
prices of Sunlite " reflectors, arranged for use with the tantalum 
lamp. 

Tae GENERAL ELEcTRIC SIGN AND ENGINEERING Co., Lro., 
15, Dufferin Street, Bunhill Row, E.C.—An illustrated price list of 
the company's patent electric GE-SE signs, with descriptive 
matter. 

THE VAUGHAN PuLLEY Co., West Gorton, Manchester.—Illus- 
trated catalogue of the firm's specialities in pulleys, with tabulated 
pulley data attached. 

ROBERT SPENCE & Son, Trafalgar House, Richmond, Yorks.— 
A circular and price list dealing with Spence's patent “Omnium” 
oil ejectors. These oilers are worked by compressed air contained 
in the body of the plunger, and it is claimed that they will oil 
drop by drop, by gravity, or will eject the oil to a distance of 15 ft. 
They are simply constructed, and can be adjusted to oil in any 
direction. 

THE ELECTRIC AND OnpNANCE ACCESSORIES Co., LTD., Stellite 
Works, Birmingham.—Leaflet, F 71, giving particulars and prices 
of the Stellite electric radiators; aud leaflet, M 262, dealing in a 
similar manuer with the Stellite flexible shafts, and illustrating their 
application to electric drilling and grinding. 

Tas RockwELL-WABASH Co., LTD., 69, Milton Street, E.C.— 
List giving particulars of the company's well-known vertical files, 
catalogues and cabinets. 

Max Коні, Chemnitz.—Supplementary catalogue, following 
catalogue No. 21; this is a very comprehensive work, giving prices 
and full particulars of an immense variety of physical and chemical 
apparatus, mechanical models, &c. Few such price lists can be 
more complete than this. We understand that æ new list of Roent- 
gen-ray apparatus and high-frequency apparatus is also appearing 
this month. ; ; 

Messrs. Sremens Bros.’ Dynamo Works, LTD., York Mansions, 
Westminster.—October price sheets, Nos. 21 and 15 F, dealing with 
incandescent and tantalum lamps and accessories. Also an attrac- 
tively designed and coloured tantalum lamp show card (about 
16 in. x 11 in.), which emphasises, pictorially, the manner in which 
the new lamp puts gas in the shade. 
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Tur CoMBINATION METALLIC PacRING Co, LTD., Hillgate, 
Gateshead-on-Tyne.—Threc pamphlets describing and illustrating 
the company’s metallic packing for marine and land engines, with 
lists of firms using the same; also a leaflet with attached sample of 
the C.M P. bigh-pressure metallic joint ring. 

The November issue of the “Tyneside Electrical Pioncer,” to 
hand, continues the seemingly very effective crusade of the Tyne- 
side power companies in the interest of electricity. The issue in 
question contains tvpical illustrated articles on lighting and power 
applications, advertising, &., and records the lamp connections 
(4,800 8-c.P) during the month of the associated Newcastle-on- 
Tyne and Durham Companies as an instance of the remarkable 
progrees of electric lighting in the area in question. 

Messrs. ELLIOTT BROTHERS, Century Works, Lewisham.—Book- 
let giving description of the Century Works, and a short history 
of the firm, which was established in 1800; also particulars of the 
various types of instruments, testing sets, tclegraph apparatus, 
indicators, rheostats, switchgear, &c., for which the firm is noted. 
An interesting section deals with the Century“ die casting pro- 
cess, by means of which complicated parts of instruments are cast 
of an alloy of aluminium and zinc, needing no further machining. 

Tue SWITCHGEAB Co., Lro., Newhall Street, Birmingham.— 
Leaflets relating to magnetic blow-out fuses for direct currents, and 
to main lighting and traction switchboards erected by the company. 


Trade Announcements.—THE MIRRLEES WATSON 
Co., LTD., has removed its London office from No. 158 to No. 139, 
Gresham House, Old Broad Street, E.C. 

Messrs. Home & ROWLAND, of Old Charlton, Kent, state 
that they have recently enlarged their workshops and installed 
new machinery in order to be able to deal promptly with an 
increasing business in dynamo and motor repairs and the manu- 
facture of transformers, in both of which lines they specialise. 

Messrs. J. G. WuirE & Co. inform us that they have adopted 
new telephone numbers, as follows :—3306-7-8 London Wall, 9886 
Central. 

Missrs. WamvLINGTON & Co. inform us that owing to the 
expiration of their lease at 59, City Road. they are removing 
their offices to Moorgate Station Chambers, E. C., and their stores 
to 6, Union Street, Moorfields, E. C., which will be their address 
after the 19th inst. 

The UNION CauLE Co. wish it to be known that their address 
is now 27, Eagle Wharf Road, N. 

Messrs. LORD & SHAND, LTD., electrical engineers, have opened 
new premises at 24, Lockyer Street, Plymouth. 

The RHODES ELECTRICAL Mra. Co. LTD., inform us that Messrs. 
T. Hood & Co., Ltd., of 26, Bath Street, Bristol, no longer repre- 
sent them in the South Wales district; until fresh arrangements 
are made all communications in that district should be addressed 
to their head oflice, Riverside Works, Doncaster. 


Electrical Exhibition.—An electrical exhibition is to 
be held at the Hounslow Baths in February next, for one week, 
eby the Heston and Isleworth U. D.C., under the management of 
Mr. Р. E. Rycroft, electrical engineer and manager to the Council. 
Electric current will be supplied free of charge, and the co-operation 
of the electrical trade is invited. Every endeavour will be put 
forth to make the exhibition a success, both socially and com- 
mercially, Address Mr. Rycroft, at the Electricity Works, Bridge 
Road, Hounslow. 


Irish Copper.—It seems that there is some prospect of a 
ravival of the copper mining industry in Ireland; the Bonmahon 
Copper Mines Development Syndicate is taking steps towards the 
reopening of the once prosperous Bonmahon mines, which were 
shut down 30 years ago on account of the low price of copper at that 
time—£35 per ton. The price is now over £100. 


Deep Leads Electric Transmission Co.—The petition 
of the Victorian Deep Leads, Ltd., and others for the compulsory 
winding up of the Deep Leads Electric Transmission Co., Ltd., was 
mentioned to Mr. Justice Warrington in the Chancery Division 
on Tuesday. The petition is to stand over for a month. 


Geneva Tramwavs Co.—In the Chancery Division 
on Tuesday, Mr. Justice Warrington heard a petition by the company 
and its liquidator for sanction to a scheme of reconstruction. 
Counsel stated that the company was registered in December, 
1901, with a capital of £850,000 in £1 shares, for the purpose of 
acquiring the shares in a Swiss company owning a concession for 
running tramways iu (Geneva. The capital of the new company, 
which would take over the company's undertaking, would be 
#550,000 in £1 shares, with an authorised issue of £300,000 deben- 
tures. The consideration for the sale was to be £540,000 in shares 
and £255,000 in debentures. The shareholders of the old company 
would not get anything; the 44 per cent. bearer debentures and 
income certificates would get 510,000 shares and the whole of the 
£255,000 debentures, and the third debentures 30,000 shares. That 
would leave 10,000 shares and £45,000 debentures to be dealt with, 
if necessary. The resolutions had been unanimously approved. 
Ніз Lordship sanctioned the scheme.—/%nancial Times, 


м 


Transparent Bell-Push.—We illustrated and described 
the Wilks transparent bell-push in our issue of October 27th last 
year, and we now understand from Messrs. EvERED & Co., LTD., 
of Drury Lane, that since they placed it on the market, a large 


number have been sold. It has become quite popular with medical 
men having a private practice. 


Dissolutions and Liquidations.— IMPERIAL ELECTRIC 
Lame AND BATTERY SYNDICATE, LTp.—A meeting is to be held at 
82, Bishopsgate Street, E.C., on December 21st, to hear an account 
of the windine up from the liquidator, Mr. A. Sissons. 

Curisty Bros. & MippLETON, consulting and contracting 
electrical engineers, Chelmsford.—Messrs. Е. and L. F. Christy 
and W. Middleton have dissolved partnership so far as concerns 
the last-named partner. The business has been acquired by Christy 
Bros. & Co., Ltd, who will attend to debts. . 

BARCELONA 'TRAMWwAYS.—A general meeting of this company 
was held on the 14th to hear an account of the winding up from the 
liquidator, Mr. J. Barber Glenn. The total receipts amounted to 
£520,723, out of which the 5 per cent. debentures with interest 
absorbed £45,895, the 44 per cent. debenture stock, with interèst and 
premium, £68,473, and the preference shares, with accrued interest, 
£102,160. The ordinary shareholders had received £14 10s. per 
£10 share or £290,000 in all; £4,000 was due to the directors, and 
sundry expenses amounted to £8,981. After meeting all claims a sum 
of £1,083 or 1s. 88d. per share remained, with which it was proposed 
to make а final distribution of 1s. per ordinary share, aud any 
balances left over were voted to the liquidator in view of the pro- 
tracted period over which the liquidation had extended. The 
final distribution on the ordinary shares will be made on the 


23rd inst. 


DE Lacy Bros., electrical engineers, Liverpool.—Notice is given 
in the London Cette of the release of trurtees on the 5th inst. 

LONDON ELECTRICAL SYNDICATE, Lrp.—This company is winding 
up voluntarily, with Mr. W. К. Gaff, of 53, New Broad Street, E. C., 
as liquidator. | 

CaLaris Tramways Co., Lro. (in liquidation).—Creditors should 
send particulars of debts to Mr. E. C. Price, the liquidator, at 57, 
Moorgate Street, E.C., on or before December 31st, 1906. 

TAN YE TOOL anD ELECTRIC Co., Lrp. (in voluntary liquida- 
tion).—A meeting will be held at Cornwall Works, near Birming- 
ham, on December 20th, to receive an account of the winding up 
from the liquidator. 


LIGHTING and POWER NOTES. 


Australia.—N.S.W.—Messrs. Noyes Bros. have just 


completed an extensive addition to the E.L, plant of the New- 


castle (N.S.W.) Municipal Council. Some 16 years ago an electric 
lighting plant was installed at a cost of £5,000. The new 
machinery consists of two large B. & W. boilers, each of which 
will evaporate 6,500 lb. of water per hour; the generating sets 
consist of two Belliss & Morcom engines, coupled to British West- 
inghouse generators, each of 100 кж. capacity, single-phase, with a 
periodicity of 50 cycles per second, ара working at 1,150 volts. 

By way of experiment, the Council is also trying 12 flame arc 
lamps for street lighting. 


Bolton.— A L. G. B. inquiry was held on November 14th 
into the application of the T.C. for a loan of £20,000 for electric 
lighting. There was no opposition. 


Bo’ness.—The T.C. has approved a draft copy .of the 
statutory notice for & prov. order in connection with the electric 
lighting scheme for the town. The object of the Bill is (1) to 
confirm the agreements at present existing between the T.C. and 
the National Electric Construction Co., and (2) to empower the 
Council to borrow more money to carry out extensions to the 
system. 


Canada. — Токохто. — Our Toronto correspondent, 
writing on November 6th, stated that a supply of electrical energy 
from Niagara was expected within the next two or three wecks, 
and would necessitate a number of changes by the users of 
power. The Toronto Electric Light Co. has spent over £50,000 on 
installing & suitable plant for the reception of this supply, while 
the Toronto Street Railway Co. has similarly expended something 
like £40,000. It is stated that the clectric companies contemplate 
an increase in the voltage all over the city from 110 and 220, as at 
present, to 250 and 500 volts. This will necessitate an enormous 
aggregate expenditure on the part of power users. The matter of 
increased voltage is now under consideration, and should the 
alteration be made, proper appliances will be insisted upon by the 
insurance companies. 

Later advices received in this country state that the practical 
fulfilment of the scheme for utilising the energy of the Niagara 
Falls to provide electrical power at Toronto, which is situated 75 
miles away, has taken place tbis week. 

OrTAWA.—'The Jordan Light, Heat and Power Co. and the Erie 
and Ontario Development Co. will apply to the Dominion Parlia- 
ment at the forthcoming session for an Act confirming their agree- 
ment to amalgamate under the name of the Jordan-Erie Power Co. 
The joint concern will seek authority to take water direct from 
Lake Erie, as well as through the Niagara and Welland Rivers, 
and for this purpose desires to construct a canal through the town 
ships of Wainfleet, Pelham, Gainsborough, Louth and Clinton, and 
to dredge the south branch of the Welland River. 


Continental Notes.—GrRMANY.—The report of the 
Berlin Electricity Works Co. for 1905-6 states that the sales again 
increased, the figures being 128 million Kw.- hours, as compared 
with 111 millions in the preceding year. Ав а result of the new 
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connections to the distributing mains of the company, which latter 
has a monopoly of electric lighting supply in the German capital, the 
number of incandescent and Nernst lamps supplied rose from 
619,625 in 1904-5 to 723,334 in the past year, the arc lamps 
advanced from 26,012 to 30,296, the motors from 15,403 of a total 
of 55,666 н.р. to 18,423 of 68.310 K. P., and the apparatus from 
2,068 to 2,741 respectively. Various extensions of plant were 
carried out during the year, and the stations have now reached the 
limit of their capacity as provided under the agreements with the 
Berlin Municipal Council. The financial position of the under- 
taking is briefly as follows:— : 


| 1905-6. 1904.5. 
Share capital ... £1,575,000 £1,575,000 
Bonds. 1,990,000 1,718,500 
Gross profite ... 570,918 493,588 
Net profits... 8 , 261,130 238,282 
Profit share of Berlin muni- 

cipality ... ae І 89,492 79,760 
Dividend, per cent. ... d d 10 10 


As the company is now unable to accept any new customers 
owing to the plant at its generating stations being fully loaded, 
the Berlin Municipal Council has been approached with a view to 
a modification of the agreement with the company, so as to enable 
it to carry out further extensions, one of which would be the 
erection of a new station of a capacity of 15,000 HP. The pro- 
posals made by the company have been plaved before the Muni- 
cipal Council, and in the event of their being approved not later 
than December, it is expected that the extensions would be com- 
pleted by the next autumn. 

ITALY.—Tbhe authorities of the Province of Bergamo have 
granted a concession to the Società per Ja Ferroria Elettrica di 
Valle Brembans to put down a plant to utilise the water-power of 
the River Brembo, at St. Pietro d'Orzio, in the generation of 
electrical energy for the operation of the Bergamo-St. Giovanni- 
Bianco Railway. 

SPAIN.—A central station has recently been completed and put 
in operation at Villavieja (Salamanca) bv the Sociedad Hidro- 
Electrica del Aqueda. Water-power is utilis. d, and the electrical 
energy generated is being utilised for lighting purposes in a 
number of small towns in the district. 

SWEDEN. — A correspondent of the Pall Mall Gaztte states 
that for nearly twelve months р actical tests have been in 

. operation, in Sweden, for p'acing the whole of the railway 
system of the country under electric traction, and results have 
been obtained which some time since induced the Government 
to take a decisive step. At the falls of Gullspang there is now 
being built a power station which is to have a capacity of 
150,000 в.р. his installation, when completed, will furnish 
energy for industrial and illumination purposes for the whole of 
central Sweden. The cost of construction is put at five million 
Swedish kroner, and it is anticipated that it will result in 
reducing by 14 millio: kconer annually the cost of foreign coal in 


Sweden. 


Cheadle and бахру, — The U.D.C. has approached 
Stockport T.C. with reference to the taking over of the Council's 
E.L. order, 1900; before coming to any decision the Stockport 
Council has intimated that it desires proof that the undertaking 
would be a success, and that electricity would be utilised for public 
lighting. A poll of the ratepayers on the subject is proposed. 


Coventry.—After a long and animated discussion, the 
City Council decided, on Tuesday last, to refer back for recon- 
sideration the minutes of the E.L. Committee relating to the 
recent breakdown of a boiler at the electricity works, in order that 
«а full report on the whole situation might be presented. 


Dover.—Application has been made to the L.G.B. by 
the Corporation, for sanction to borrow the sum of £7,500 for 


electrical purposes. 


Eastbourne.—A I.. G. B. inquiry was held on November 
14th relative to the T.C.’s application for a loan of £10,890 for E. L. 
purposes. There was no opposition. 


Elgin.— The T. C. has decided to drop the question of 


electric lighting for the town for the time being. 


Harpenden.— The U. D. C. has appointed a sub-committee 
to carefully consider the application for an E. L. prov. order by the 
North Metropolitan Electrical Power Distribution Co. 


Herts.—The North Metropolitan Electric Power Supply 
Co. is applying for a prov. order for E.L. in the districts of 


Hendon, Barnet, Edmonton, Ware, Hertford, Hatfield, Welwyn 


and St. Albans. 


Hindley.—The U.D.C. has asked the Wigan T.C. and 
the Lancashire Electric Power Co. (which is applying for a prov. 
order for E.L.), the terms upon which they would be prepared to 
supply energy in bulk, if the Council’s order is put in operation. 


Irvine.—The B. of T. having called the attention of the 
U.D.C. to the fact that the E.L. Order, 1903, has not been carried 
out, the Council has replicd that, in view of the fact that a con- 
siderable section of the ratepayers are not in favour of a municipal 
scheme, it has been decided to abandon it: 


Lancashire.—<A prov. order for E.L. at Haslingden 
Rawtenstal), Bacup and Ramsbottem is being applied for by the 
Lancashire Electric Power Co. 


Launceston. — The T.C. has agreed to write to the 
Electric Supply Corporation to know if it intends to take any 
action in the lighting of the town by electricity. 


Liversedge.—The Electrical Distribution of Yorks, 
Ltd., has given notice of its intention to apply to the B. of T. fora 
prov. order for electric lighting in the district. 


Llandrindod Wells.—The E.L. Co. has informed the 
U.D.C. that it is prepared to enter into negotiations with tho 
Council for the purchase by the latter of the undertaking, but the 
directors did not consider it opportune to discuss the terms of 
sale until the Council was in a position to carry the negotiations 
to a successful issue. 


London.—Wootwicu.—At the meeting of the B.C. on 
the 15th inst, the Finance Committee reported the receipt of a 
communication from the L.C.C. in reference to an excess expenditure 
of £5,645 on capital works in connection with the electricity under- 
taking, and drawing attention to the fact that a sum of £655, 
borrowed in 1905 (for the site of a sub-station at Eltham) as part of 
a loan of £9,169, bad not been debited to the electricity account. 
The Committee recommended that application be made to the 
County Council forsanction to borrow £5,645, and that the £655 for 
the Eltham sub-station b» debited to the undertaking. In the 
course of the discussion which ensued, Ald. Wider accused the 
Labour Party, who were in power before the late elections, of 
juggling with the arcounts of the electricity undertaking. Mr. 
Jeukins Jones said the affairs of the under'aking under the rule of 
the Labourites, were in a state of chaos. The Committee's recom- 
moendations were carried. 


Manstield.—On November 15th the L. G. B. inquiry into 
the application of the T.C. for a loan of £8,000 for E L. purposes 
was resumed. "The Inspector objected to a number of items under 
10s. being included in the Joan, and said that the undertaking 
should not be charged with the cost ont of capital of goods that 
had not a year’s life. The Inspector also expressed a hope that 
excess expenditure on loans would be stopped. 


Paignton.—The U.D.C. has received an offer from Dr. 
J. A. Purvis, of Exeter, to form a company to erect a refnse 
destructor and small electric light installation combined, provided 
the Council entered into an ayreement to destroy the town refuse 
in the destructor, purchase clinker for road making purposes, 
and take electrical energy for 18 arc lights, the Council to have 
the option of taking over the undertaking as a going concern at 
the expiration of 15 years. The Committee recommended that 
Dr. Purvis be informed that the Council would be prepared to 
support the application of the company in obtaining a prov. order for 
electric lighting purposes, provided satisfactory terms could be 
arranged, and an undertaking being given by Dr. Purvis to pay 
the sum of £300, the cost of the old order, and to defray other 
expenses of the Council in the matter. 


Penge.—The South Metropolitan E.L. and P. Co. hag 
offered to supply the U.D.C. with energy, for street lighting a 
lid. perunit. The agreement with the original company was tha 
energy for street lighting should be supplied, if required, at 3d, 
per unit. 


Penrith.—The U.D.C. has decided to apply to the 
B. of T. fora provisional order enabling the E.L. Order, 1900, to 
be transferred or leased to the local E.L. Co. 


Pontefract.—The T.C., on November 14th, decided to 
apply for a prov. order for E.L. A similar application is being 
made by the Electrical Distribution of Yorkshire, Ltd. 


Radcliffe.—The U.D.C. has fixed the minimum charge 


per quarter for a supply of energy at 5s. 


Salford.— Mr. M. K. North, on Tuesday, held an inquiry 
at the Salford Town Hall, with reference to an application by the 
Corporation Electricity Committee for power to borrow £25,000 
for extensions, mains, &c.; and £10,000 for the purchase of 
motors. lt was explained by the borough electrical engineer (Mr. 
Taite) that last ycar the net profits of the department amounted to 
£14,891. During the last two years power requirements bad 
increased by 150 per cent., and lighting by 44 per cent. The 
inspector impressed on the Committee the necessity of having a 
substantial depreciation fund ; and Mr. Elliott said he believed the 
majority of the members of the Council recognised that fact. 
£10,000 was paid last year, he added, in relief of the local rates. 
Mr. Taite said that when they last borrowed £25,000, it was 
expended in two years, and they estimated that the sum now asked 
for would suflice for the next two years. The money was really 
required for working capital. There was no opposition to the 
application. | 

Mr. C. D Taite, the borough electrical engineer, speaking 
at the fourth annual dinner on Saturday evening last of the 
employés of the Salford Electricity Works, said the object 
they had had in view for several years—to obtain the lowest 
cost of production per unit—had been achieved this year, and they 
were, 80 far as electricity was concerned, at the head of all muni- 
пе in the country. The whole of the lurge plant is now 
at work. 
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St. Albans.—4À prov. order to enable the undertaking 
of the St. Albans and District Electric Supply Co. to be transferred 
to the North Metropolitan Electrical Power Distribution Co., Ltd., 
is being applied for. 


South Africa.—The Cape Parliament has voted £50,000 
to be expended in electric lighting on the Eastern and Midland 
Railway systems. The money voted will be principally expended 
on the “Stone” system of train lighting; the lighting of 
some of the more important railway stations is, 
included in the vote. The Western Railway system has had the 
advantage of electric lighting for several years, the carriage 
lighting being effected by an oil engine and dynamo in the brake 
van of each train. 

PoTcHEFsTROOM.—It is recommended by the Works Committee 
that an application be made by the T.C., to the Colonial Secretary, 
for provisional sanction to a scheme for the electric lighting of the 
town, at a capital expenditure not exceeding £15,020. The electric 
lighting of the town is at present in the hands of a private com- 
pany, the consumers numbering about 100. 

DuRhAN.— The Т.С. on the 25th ult. resolved that the minimum 
charge for energy to storekcepers be reduced from 10s. to 5s. per 
month. The borough electrical engineer reported very fully in 
regard to supplying energy at a cheap rate from midnight to 5.30 
p.m. for purposes of heating and cooking, &c. After considering 
the matter, the T.C. resolved that on and after a date early in the 
next year, all consumers of energy for heating and cooking purposes 


be supplied during that period at the following rates—the excep- : 


tions to these rates being wholesale and retail stores, or other places 
of business :— Between the hours of 5.30 p.m. and midnight 8d. per 
unit, less 10 per cent. discount for prompt payment; after midnight 
and up to 5.30 p.m., 14d. per unit, without discount. A minimum 
fee of 58. per month to be charged for this latter service. At the 
same meeting it was also decided, on the recommendation of the 
borough electric engineer to purchase an “ underfeed stoker " at a 
cost of £288 f.o.b. by which stcker he anticipated being able to get 
good stcaming results from dross coal, costing about 10s. per ton, 
and also to save labour in the boiler room. 


Вокѕвсһе (TransvaaL).—Doring the month of September the 
electric lighting department at Boksburg was administered by the 
Electric Lighting Co., on behalf of the municipality which took 
over the plant, &c., as and from September Ist. It is hoped that 
the change in the arrangement will be effected by January Ist next, 


JOHANNESBURG.—The Tramway and Lighting Committee has had 


under consideration the ‘question of reducing the cost of electric 
lighting and power to consumers, and it is now proposed that a new 
system shall come into vogue on and from January lst next. In 
his report to the Committee, the general manager suggests the 
following reduced charges: Liyhtiny.—The charge now proposed 
is a flate rate of 6d. per unit. He does not recommend a system of 
rebates to large consumers to start with, but this might come into 
force later, when works costs are reduced. /’»wer.—The following 
flat rate charges are recommended : (a) 4d. per unit for energy 
used at any time ; (b) 3d. per unit for energy used at any time 
except between the hours of 5 p.m. and midnight; (c) for large con- 
gumers such terms as may be agreed upon between the Council and 
the consumers. Minimum cherges: (a) For installations of 50 
' 8-c.P. lamps, 15s. per month; (^) for installations of 100 8-с.р. £1 
per month; (c) for installations of 100 8-c.P. but under 300 8-0. P., 
£2 per month; (d) for installations of 300 8-c.r., but under 
500 8-С.Р., £4 рег month; (^) for installations of 500 8-c.P., 
but under 1,000 8-c.». £8 per month; (f) for installations of 
1,000 8-с.р., but under 2,000 8-с.р., £15 per month; (9) for in- 
stallations of 2,000 8-c.r. or over, £25 per month. The Committee 
has approved of these charges, but also adds that there should 
be a minimum charge for electrical installations of 25 8-c.P. lamps 
of 78. 6d. per month. | 

At the Т.С. meeting held on October 24th, in the minutes of the 
Tramway and Lighting Committee it was stated that under the 
change-over system the Council had agreed to provide new incan- 
descent lamps to meet the increased voltage, in place of consumers’ 
old lamps. The stock of lamps provided for the town area was 
now practically exhausted, and as those supplied had not in all 
cases proved satisfactory, the Committee had arranged in future to 
pay а money allowance of 10d. per lamp in lieu of supplying new 
lamps. With regard to the outer area, there were still about 
10,000 lamps in hand. The Committee thought, however, that 
consumers in this area should either be provided with lamps until 
the stock is exhausted or be paid a money allowance of 10d. per 
lamp, whichever they preferred, and it had arranged accordingly. 
The Committee’s action was approved. 


Wigan.— Mr. H. R. Hooper conducted a L.G.B. inquiry 
last week into an application of the Corporation to borrow £48,900 
for E.L. purposes, apportioned as follows:—£20,016 for the 
extension of the station and the installation of new cables; £3,000 
for mains for Wigan; £6,500 for mains for Ince; and £18,696 for 
excess expenditure. In regard to the sum for mains for the Ince 
area, 15 was explained that the Corporation has powers to purchase 
the Ince E.L. Order, and after some lengthy negotiations, has come 
to an agreement with the U.D.O. to work the order. The draft 
agreement now awaits the approval of the B. of T. The inquiry 
was RI US Rine ilie, for information not then available to be 
obtained, 


Worsley,—The U.D.C. has empowered the Finance 


Committee to engage an expert to advise it respecting the proposed 
transfer of the B.E. Order N e PROP 


however, 


Teovil.— The B. of T. has asked the T.C. what steps are 


to be taken towards carrying out the B. L. Order, 1903, before con- 
sidering the question of revocation. 


TRAMWAY and RAILWAY NOTES. 


London.—L.C.C.—At Tuesday's meeting of the L. C. C., 
another long debate took place on the question of tramways and 
street improvements, consequent upon the presentation of the 
adjourned joint report of the Finance, Highways and Improve- 
ment Committees. The report, to which reference was made in 
the last issue of this journal, submitted three recommendations. 
The first proposed that the Improvements Committee, when sub- 
mitting a scheme for a street improvement along an existing or 
proposed tramway route, should report (1) whether the improve- 
ment was desirable and urgently needed apart from any question 
of constructing or reconstructing tramways along the thoroughfare ; 
or (2) whether the improvement, though desirable, could be post- 
poned for a few years except for the reason that it was required 
for the purpose of a tramway; or (3) whether the improvement 
was not required except for the purposes of a tramway. It 
was recommended that in each case falling under the No, 1 
class no charge should be made against the tramways 
account; that in each case coming under No. 2 class, a contribution 
of a fixed sum, being one-eighth of the estimated net cost of the 
improvement, should be charged to the tramways account; that in 
each case falling under No. 3 class, the whole cost of the improve- 
ment should be charged to the tramways account, and that the 
recommendations of the Committee should provide for such charges 
against the tramways account. Asan amendment, Capt. Swinton 
moved that the recommendation should be referred back to the Com- 
mittee, on the ground that the proposal was an attempt to deceive 
the public. Mr. Whitaker Thompson seconded the amendment. 
During the discussion it was revealed that the ardent advocates of 
County Council tramways desired the latter to be entirely relieved 
of the cost of street improvements undertaken for the needs of 
tramways. Eventually the amendment was rejected by 72 votes 
to 32, being a majority of 40 against it. The original recom- 
mendation was then agreed to. It was also resolved to request the 
General Purposes Committee to submit such amendments of the 
standing orders as might be necessary to give effect to the fore- 
going proposals, and to instruct the Improvements Committee to 
bring up farther recommendations with regard to the charges to be 
made against the tramways account in respect of the cost of 
improvements for which powers were obtained in the London 
County Council (Tramways and Improvements) Act, 1906. 

The Council postponed the consideration of a report by the 
Highways Committee in reference to the proposed reconstruction 
of the tramways from (1) Highbury Railway Station via Holloway 
Road, to the Archway Tavern; (2) High Strect, Shoreditch, via 
Hackney Road, to Cambridge Road; (3) Old Street, ria City 
Road, to the Angel, at Islington; and (4) from the borough 
boundary near Coborn Road, via Bow Road, to the county boundary 
at Bow Bridge. The length of the first three lines, which are pro- 
posed for the conduit system, is 8} miles of single track, and that 
of the fourth line, which is intended for the overhead trolley 
system, is 14 miles, also reckoned as single track. It is 
estimated that the total expenditure, exclusive of the cost 
of rails, will amount to £20,000 for roadwork, bridge im- 
provements, and  provisisn of cars. The cost of the rails is 
computed at £20,500, although it is intended to invite 
tenders for about 6,200 tons of track and slot rails, conductor tees, 
fastenings, &c., for about 20 miles of single line, at an estimated 
outlay of £45,000. It is proposed to enter into a temporary arrange- 
ment with the West Ham Corporation for working the Bow route 
on the trolley system. A further expenditure of £7,525 is suggested 
for alterations to the bridge carrying Hampstead Road over the 
London and North-Western Railway so as to expedite the work of 
constructing tramways on the conduit method along that thorough- 
fare. 

FunHaAM.—The Highways Committee of the L.C.C. bas informed 
the B.C. that it is hoped the construction of theauthorised tramways 
from Hammersmith Broadway to Lower Richmond Road, Putney, 
will be commenced at an early date. 

Sr. Pancras.— We understand that instead of allowing a 
term of 42 years in which to repay loans advanced for E.L. 
plant, as hitherto, the Finance Committee of the L. C. C. has 
intimated to the B.C. its intention to lend only for terms re- 
presenting the estimated life of the various parts of the under- 
taking. These terms have been approved by the Electricity 


- Committee. 


L.C.C.—An extension to Highbury Corner to the Aldwych- 
Islington tramway was opened on the 16th inst. 


South Атегїса,—Мохтк VDEO.— The United Electric 
Tramways have been successfully inaugurated this week. The 
system will comprise some &0 miles, of which 40 have been opened 
for traffic. Messrs. J. G. White & Co. were the contractors. 


Taünton,—The Taunton Electric Traction Co. ів 
applying to the B. of T. for powers to construct ddditional electric 
tramways in the town. 

(Continued on page 836.) 
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THE ELECTRICAL EQUIPMENT OF A. 
MODERN CEMENT WORKS. 


Or the many industrial applications of electric motors, 
there is probably none where the power demands are 
more exacting or the operating conditions more severe than 
in cement works, by reason of the heavy starting torque 
required, the nature of the load handled, the constant pre- 
sence of dust, and the inflammability of pulverised coal. 

The plant of the Bath Portland Cement Co., at Bath, 
Pa., which is the subject of this article, is an example of 
how these conditions are met by modern electrical 
machinery. 

This plant was designed for an output of 2,500 barrels of 
cement per day, and is a typical example of modern practice 
in the American 
industry. The 
buildings are com- 
pactly situated on 
four acresof ground, 
and are constructed 
of concrete and 
steel. The 
pany owns 320 acres 
of ground, with an 
almost unlimited 
supply of cement 
rock, carrying ap- 
proximately the 
correct proportions 
of material for 
Portland cement. 

A general view 
of. the buildings 
is given in fig. 1. 
The power house 
is built 10 ft. above 
the ground level, 
the lower part being 
used as a basement, 


com- 


Fic. 3.— TRR PowER PLANT; 4 THREE-PHASE GENERATOR IN THE FOREGROUND. 


which contains steam anck air pipes, cables, overflow con- 
duits from condensers and а receiving tunnel from 
the reservoir. 


Fic. 1.—Тнь® Batu Cement Co.’s Works, Batu, U.S.A. 


An interior view 
of the boiler room 
is given in fig. 2, 
where there are eight 
300-H.P. Berry 
boilers for a W. p. 
of 150 Ib. persq. in., 
each 10 ft. 6} in. in 
outside diameter and 
20 ft. 94 in. high, to 
which the 
minous coal which, 


bitu-' 


is used, is delivered. 
through ^ inclined: 
coal chutes. The. 
boilers at the 
present time are: 
hand fired, but are 
arranged for auto- 
matic stokers. & 
brick stack 175 ft. 
high is placed cen-. 
trally in the build- 
ing, with four 
boilers on each side. 
Two horizontal duplex 
feed - pumps supply 
water to the boilers’ 
through a 2,000 -M. P., 
open-type feed - water 
heater. | 
A reservoir having a 
capacity of 3,500,000 
gals. is used as a re- 
serve for water supply 
during the season of 
the year when the 
creek, which furnishes 
the usual supply, is low. 
Water for condensing 
purposes is drawn from 
the reservoir and is re- 
turned through a cir- 
culatory system before 
again entering the condenser suction pipes. The water 
supply for the reservoir, apart from the natural drainage 
of the surrounding ground, is drawn from an. artesian well 
| Р 
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Fic. 4.—STEAM-DRIVEN LIGHTING PLANT. 


300 ft. deep, by a 
Deming pump 
operated by a 25- 
H.P. Westinghouse 
induction motor. 
The engine and 
generator equip- 
ment consists of a 
350-H.P. Wetherell- 
Corliss tandem- 
compound conden- 
sing engine, direct 
connected to a 
Westinghouse 200- 
KW, three-phase, 
60-cycle, 440-volt 
generator, operating 
at 120 R. P. u., and 
two. .1,100 - H.P. 
cross-compound en- 
gines of the same 
make, which. are 
employed to drive 
the raw mill and 
the clinker de- 
partments. . These 
engines are of the 


heavy-duty Corliss 


Live Rar 


Fic. 5.—Main 3-PHASE SWITCHBOARD, 


type, and drive 22 2-in. transmission ropes connected to 
grooved wheels on the main line shaft. To this: line shaft 
are belted two Westinghouse 180-Kw., 440-volt, three-phase, 
60-cycle generators operating at 514 в.р.м. Fig. 3 illus- 
trates the engine room. | 

A small lighting set consisting of a Westinghouse 10-Kw. 
direct-current, 125-volt generator, direct-connected to 
a Reeves vertical engine operating at 400 R.P.M., is 
illustrated in fig. 4. A Westinghouse motor-generator set, 
used for excitation, consists of a 15-H.P. induction motor, 
direct-coupled to a 10-Kw., 125-volt generator with a speed 
of 1,120 R. p. . : 

The main switchboard, illustrated in fig. 5, consists of marble 
panels mounted upon ornamental iron legs, with a Westing- 
house standard equipment of instruments for three-phase 
alternating-current circuits. Immediately behind the switch- 
board are two 20-Kw. oil-insulated, self-cooled transformers 
with a secondary voltage of 120, which furnish current for 
48 arc lamps and 1,500 16-с.р. incandescent lamps. 

In order that some idea of the manufacture of cement 
and the possible applications of electric motors in such in- 
dustries may be gained, mention is here made of the various 
processes employed in this industry. 

In the first instance, vertical holes are drilled into the 
solid rock, by pneumatic drills, blasting charges being 
placed in the holes and ignited by electricity ; this loosens 


the rock, which is conveyed to the mill in cars by 


gravitation, and dumped into two No. 6 Austin 
gyratory crushers, where it is reduced to pass a 21-in. 
mesh. The empty cars then run to the foot of an 
incline, where an endless chain, driven by a 10-н.р, induc- 
tion motor, draws 
them to the top, 
and they return to 
the quarry by 


have each a capacity 
of four tons, and on 


per hour are hauled 
up the incline. 
From each crusher 
the rock is delivered 
to a continuous 
bucket elevator, 
which raises it to 
a small hopper feed- 
ing two large 
Buchanan crushin 
rolls where the roc 
is further reduced 
to pass 3-іп. mesh 
and under; the 
material is then 
carried on a bucket 
elevator, which emp- 
ties into two revolv- 
ing stone dryers, 72 
in, diameter and 


Fics. É, 7 axp 8.—TYPES оғ WESTINGHOUSE MOTOR DRIVES. 


gravity. The cars. 


the average 17 carg 


i 
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55 ft. long, each divided into four compartments, where the 
stone is dried. An exhauster is used in connection with 
the dryers, the stack being on the outside of the building. 
From the dryers the material is elevated and delivered 
into another set of Buchanan rolls driven by а 100-н.р. 
motor, fig. 6; and again elevated and delivered into a 
storage bin in the store house or to 
a reversible belt conveyor, travelling 
over the top of the storage bin which 
feeds the raw mill, delivering material 
to & belt conveyor discharging into 
17 storage hoppers above the grind- 
ing mills. "The storage bin in the 
store house is of concrete and steel 
construction, and has a capacity of 
1,200 tons of crushed stone. A system 
of conveyors and elevators enables 
the hoppers in the raw mill to be fed 
from this point also The large 
Storage bin in the storehouse is kept 
filled to its maximum capacity, as this 
department only operates 10 hours per 
day, and enough excess material is stored 
to enable it to close down for three days 
at least, The machinery in this depart- 
ment is operated by an engine drive 
through shafting. 

The next process is taken up in the 
raw grinding room, where 16 Fuller- 
Lehigh mills are driven through shafting 
and clutches, as in the case of the stone 
house. Here the material is fed from 
the hoppers through the mills into a 
screw conveyor, in a tunnel beside the 
mill foundation, which empties into an 
elevator in the kiln house. In the 
latter the machinery is driven. by a line shaft belted 
toa 100-u.P. Westinghouse induction motor operating at 
580 R.P.M, This motor also drives a supplementary 22-K W. 
exciter. 

The kiln house, a view in which is shown in fig. 11, con- 


С Fie, 10,—CLINKER COOLERS WITH ELECTRICALLY-DRIVEN 
BUCKET ELEVATORS. 


nects with part of ‘the raw grinding room, and the rotary 
kilns are placed transversely across the building. There are 
six kilns, each 100 ft. long, 7 ft. 6 in. dia. at the large 
end and 5 ft. 6 in. at the other end, which leads in each 
сазе toa chimney 60 ft. high and 5 ft. dia. Each kiln is driven 
from the line shaft by means of a speed regulator of the 


interlocking-cone pattern, controlled by. a tight and loose 
pulley, which also controls the feeding of the raw material 
from the storage bins, which have a capacity of 200 tons 
each. 

The raw material is raised by an elevator from the raw 
mill to a screw conveyor, travelling transversely across the 


Fic. 9.—Coar FEEDERS (ғов KILNS), ELECTRICALLY-PRIVEN. 


kiln storage bins. A similar conveyor also removes the spill 
and dust from the dust-chambers at the feed end of the kilns 
and returns it into the elevator that receives material from 
the raw mill. At the delivery end of the kiln the clinker 
discharges through a chute into a bucket elevator—one 
elevator being used for two kilns—which in turn discharges 
into one of three clinker coolers, 10 ft. diameter and 40 ft. 
high, illustrated in fig. 10. The elevators are operated by a 
30-H.P. induction motor. From the coolers the clinker is 


Fic. 11.—ELECTRICALLY-DRIVEN Rotary KILNS, 


conyeyed to a store of 100,000 barrels capacity, where the 
material is well seasoned before grinding. 

The fuel for the kilns consists of pulverised coal, which is 
forced through pipes from the feeders to burners, as shown 
in figs. 9 and 11. The feeders, six in number, are each 
operated by a 1-H.P. induction motor. 

The clinker is automatically measured before storing and 
is subsequently fed to three pot-crgshers; ап _aftomatic 
gypsum measuring device ensures! tlyab.accortüntiens flow of 
this ingredient enters and mixes with the clihker before 
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crushing. From the pot-crushers the clinker is conveyed opposite side, from which, again, screw conveyors deliver it to 
to two sets of grinding rolls which reduce it to the size of Ње packing house which has a capacity of 4,000 barrels per 
peas; it then passes to a clinker-grinding room containing day. All the machinery in the stock and packing house is 
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FOREIGN CATTLE MARKET, DEPTFORD.—OvuTDOOR CABLES, AND SMALL JUNCTION METERS AND Maximum DEMAND INDICATORS 
BOXES CONNECTING WITH INrooR WIRING. IN А.С. SWITCH HOUSE. 


24 Griffin mills, where it is ground to cement. After the operated by a. 100- н.р. Westinghouse induction motor, 
clinker-grinding room comes the cement stock house, where illustrated in fig. 8. 


the finished product is stored. From the latter department, The coal pulverising plant, where the coal for the kilns is 
TERMINAL INSULATORS AND JUNCTION Box TERMINAL INSULATORS AND CABLES PASSING THROUGH 
OUTSIDE D.C. SwitcH HOUSE. Roor oF А.С. SwitcH HOUSE, 


1 11141111 


41 111111222 


— — 


INTERIOR OF MARKET BLOCK, SHOWING ALTERNATE D.C. AND INTERIOR OF RECEIVING BLOCK, SHOWING 
А.С. ARC LAMPS AND SWITCHBOARDS.  . Авс Lamps AND SWITCHBOARD. 


ELECTRIC LIGHTING OF THE FOREIGN CATTLE MARKET, DEPTFORD. (See next page.) 


яба screws discharge the material into a large bin on one prepared, contains one.self-contained coal (dryer, @ Mosser 
side of the building and into a number of smaller bins on the crushing roll, and four Lehigh-Fuller mills for pulverising 
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the coal. After passing through the dryer, the coal is 
delivered by a screw conveyor into the Mosser crushing roll, 
from where it is conveyed to storage bins for the 
Lehigh-Fuller mills. From the mills the coal is 
delivered by means of ‘a screw conveyor and an elevator to 
the coal bins in front of the kilns. All the machinery in 
this department is driven by a 200-н.р. induction motor, 
shown in fig. 7. 

A modern machine shop operated by a 10-н.р. Westing- 
house induction motor, where all repairs are done, completes 
the equipment of one of the most modern electrically-driven 
cement plants in the United States. 


ELECTRIC LIGHTING OF THE FOREIGN 
CATTLE MARKET, DEPTFORD. 


WE recently had the pleasure of inspecting the electric 
lighting of the huge Cattle Market of the Corporation of the 
City of London, at Deptford, an installation which presents 
many features of interest, differing as it does to a con- 
siderable extent: from the cut and dried practice generally 
met with nowadays. The work was carried out to the 
specifications and under the supervision of Mr. S. G. C. 
Russell, M.I.E.E., consulting engineer, by Messrs. Lund 
Bros. & Co., of 78, Queen Victoria Street, E.C., to whom we 
are indebted for facilities to visit and describe the instal- 
lation. 

The scheme comprises the lighting of the whole of the 
main market buildings and streets with arc lamps, and of 
the superintendents’ houses and offices with incandescent 
lamps. Electrical energy is derived from the generating 


station of the London Electric Supply Corporation, which is 


situated near the Markets, the supply being both a.c. and 
D C., and being delivered at two points. 

The whole of the outdoor wiring has been carried out 
with overhead mains supported on insulators; the indoor 
wiring, on the other hand, has been executed in steel barrel 
in the houses and ‘offices, and wrought-iron barrel (steani 
quality) in the Market Buildings and Lairages, every pre- 
caution being taken to prevent any danger of fire. The 
work was begun in November last year, and was completed 
last April ; it involved the erection of over 25 miles of wire, 
indoor aud outdoor, 212 arc lamps and 450 incandescent 
lamps. The accompanying illustrations (page 831) show 
the general character of the work, though unfortunately an 
installation of this kind does not lend itself very well to 
photographic reproduction. 

The Markets cover an area of 33 acres, and, indeed, con- 
stitute a small town, in the ramifications of which it is easy 
to lose one’s way. Within its area, besides the houses and 
offices of the superintending staff, there is included accommo- 
dation for no fewer than 6,000 head of cattle, and 50,000 
head of sheep ; there is also a range of slaughter-houses for 
each class of beast, these being rented by butchers from the 
Market Committee. Suitable storage for straw and forage 
is, of course, provided, and three large jetties, each capable 
of berthing the large trans-Atlantic steamers engaged in this 
trade, occupy the river frontage of the site. Thanks to his 
long experience, the Superintendent, Mr. G. Philcox, probably 
knows more about foreign cattle than any other living man. 

As mentioned above, the electricity supply is of two 
kinds : the direct-current supply is given at 460 volts, for 
arc lighting only, while the alternating current is supplied 
at 210 volte, 83 cycles per second, for both arc and incan- 
descent lighting. Special plant has been put down in the 
generating station for the D.C. supply, thus ensuring entire 
independence of the two sources, and the lighting throughout 
is so arranged that in the event of the total failure of one 
source, ample light would still be available from the othe 
to carry on the work of the Market. : | 

The whole of the arc lamps were supplied to Messrs. 
Lund Bros. by Messrs. Veritys, Ltd., as sub-contractors, 
and are of the enclosed type. The a.c. lampe are of the 
Aston-Worsley pattern, connected two in series on 210 volts, 
and taking 4 amperes. Each lamp is provided with an 
automatic cut-out and substitutional resistance, which 
preventa the extinction of the other lamp on the failure of 

-the опе to which it is attached. | 

The p. C. stre&b lamps are of Ње sanie pattern, taking 4 


amperes, and are connected five in series on 460 volts ; the 
indoor D.C. lamps on the other hand are of the twin carbon 
enclosed type, connected two in series on 460 volts. As 
far as possible, the D.C. and 4.c. lamps are fixed alternately 
inside the buildings, so that an equal distribution of the 
light is obtained on either system. The resistances in series 
with each circuit of р.с. lamps are fixed near the switch 
boxes, and the latter are bolted to the end walls of the sheds 
at а height of about 10 ft. from the ground—a measure of 
precaution rendered necessary by the somewhat crude and 
unaffected methods in favour with the drovers, to whom 
cast-iron i8 but a frail and tempting target. 

The outdoor wiring has been carried out with copper 
cables covered with jute braiding, the latter of course being 
merely a protective covering ; the cables are secured to the 
insulators with specially annealed galvanised iron wire, and 
are strained up tightly, both for the sake of appearance and 
to prevent accidental contacts. In a few cases where heavy 
cables have to be carried across streets with long spans, it 
has been thought advisable to nse steel bearer wires. 

As will be gathered from the illustrations, a large number 
of conductors often had to be dealt with in a very confined 
space: no conductor, bracket, or lamp was permitted below 
a height of 16 ft., and frequently the headroom beneath 
the eaves, rain-water pipes, &c., was very limited. By care- 
ful arrangement, however, all these difficulties were over- 
come. Perhaps the most troublesome part of the work was 
met with at the junctions of the indoor and outdoor wiring ; 
watertight boxes were required at these points, and as they 
could not be obtained ready made, Messrs. Lund Bros. and 
Co. were obliged to adopt special designs, most of this work 
being executed on the site. 

The general procedure in these cases was to construct a 
substantial iron box, with а shallow compartment at the top ; 
the overhead mains were led downwards through porcelain 
tubes, passing through holes in the bottom of the compart- 
ment, and the latter, as well as the interior of the tubes, was 
afterwards filled with hot bitumen compound. The V.R.- 
covered cables from the interior of the building were brought 
in steel pipes into the lower part of the box, and there con- 
nected with the overhead conductors by mechanical couplings. 
This method of construction has proved thoroughly sound 
and watertight, and has given full satisfaction. 

The outdoor lamps are mostly carried on brackets bolted 
to the walls of the buildings ; the brackets, being of various 
sizes and shapes, were made of 11-in. steam barrel bent to suit 
the various positions, on the spot. Most of the lamps are 
fixed, but a number of them are provided with lowering gear, 
the leads being of sufficient length to allow of the lamps 
being lowered for trimming without the use of automatic 
connections. | | 

The direct-current switch room is situated at the centre of 
the Market, and provides for 76 twin-carbon and 36 
single-carbon arc lamps, arranged on 18 circuits. Owing to 
the very confined space within which the switchboard had 
to be erected, it was necessary to arrange it in two tiers ; 
this, however, has resulted in no inconvenience. The board 
consists of enamelled slate panels, fitted with bus-bars, from 
which the various circuits, each controlled by two linked 
switches and fuses, are led. "The switches and fuses are of 
high-pressure type, enclosed in iron. boxes. 

The remaining. apparatus includes a main р.р. switch and 


fuse and lightning arresters ; a Ferranti watt-hour meter 


and a Reason maximum demand indicator are fixed in 
another room at the boundary of the site. 

From this main board nine distribution boards are fed : 
each of these contains positive and negative slate pancls 
fitted with linked switches and fuses, in a cast-iron box with 
lock-up door. As above mentioned, the twin-carbon lamps are 
arranged two in series on each circuit, and the single- 
carbon lamps five in series. | 

The alternating-current sub-station is equipped with two 
Berry transformers, made by the British Electric Trans- 
former Co., Ltd., of 50 kw. each, transforming from 1,500 
to 210 volts. The main switchboard is fixed in a separate 
room, and is generally similar to the D.c. board, providing for 
19 circuits. There are nine distributing boards, as before; 
100 arc lamps are fed from the А.С. mains, 84 being of the 
twin-carbon type, two in parallel, and 16 single-carbon 
lamps, two in series. 
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The largest cables used are 87/19 s.w.c., from the 
Bervice point to the main D.c. switchboard ; most of the 
others are from 7/12 to 7/16, with 7/18 leads from distri- 
bution boards, and there is a 19/14 feeder to the incandescent 
lamp switchboard. | 

The street lighting is carried out with 36 D.C. and. 16 А.С. 
lamps, the former being run five in series on 460 volts, and 
the latter two in series on 210 volts; these are controlled 
direct from the main switchboards. 

A specially high standard of workmanship and material 
was required for the indoor work. The iron barrel was 
carefully earthed everywhere, as well as the boxes, &c. 
All the piping used in the Market buildings and lairages 
was wrought-iron steam barrel, of heavy gauge, reamed 
and rodded, and served inside and out with two coats of 
Dr. Angus Smith's composition; and cast-iron drain boxes, 
fitted with cocks, were provided. ‘The pipes and fittings 
were supplied by Messrs. Conduits and Fittings, Ltd. The 
insulated cables were of the Cable Makers’ Association's 
2,500-megohm grade, and were obtained from Messrs. 
Johnson & Phillips, Ltd. The bitumen used in the junction 
boxes was of special quality, supplied by the Standard 
Bitumen Со. 

The whole of the work was carried out by Mr. F. C. 
Polden, A.M.I.E.E., A.M.I.Mech.E., a member of the firm 
of Messrs. Lund Bros. & Co. The clerk of works for Mr. 
Russell, the consulting engineer, was Mr. Е. W. Rayner.» 

Many difficulties were met with in the execution of the 
contract, due to the exceptional nature of the work and to 
the conditions under which it had to be carried out, and great 
credit is due to all concerned for the success with which they 
were overcome. 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 830.) 


Australia.— VIOTORIA.— It has been arranged that the 
Chief Commissioner of Victorian Railways (Mr. Tait) shall submit 
a report at an early date on the electrification of the suburban rail- 
way lines. 

The formal opening of the electric tramways of the North 
Melbourne Tramway and Lighting Co., which runs throughout 
the Essendon and Flemington districts, took place in October last. 
The cost of the whole undertaking is about £130,000. The engines 
in the power house are by Messrs. Browett, Lindley & Co, and 
Messrs. J.G. White & Co. were the contractors.— Australian Mining 
Standard, 

WEST AUSTRALIA.—À movement is on foot to extend the 
Fremantle Electric Tramways to North Fremantle. 


Barnsley.—The T.C. has given its formal consent to the 
application to Parliament by the Barnsley, Wombwell and Wath 
Tramways Co., for powers to construct tramways in the borough. 
The Council, however, reserves full right to oppose the Bill on 
preamble and to insert such clauses as are necessary to protect the 
rights of the borough. 

DD on similar conditions has been given by Wombwell 


Ceylon.—The Ceylon Observer says that the Colombo 
Gas and Water Works Co. contemplates putting down an electric 
tramway between Kandy and Peradeniya. 


Continental Notes.—Spaix.— The horse tramway 
poen Miranda and Santander is to be converted into an electric 
ine. 

PonTUGAL.—The Union of electric tramway employés of Lisbon 
has decided in favour of a general strike. 


[4 *. . 4 
Lancashire.—The Lancashire United Tramways Co. is 
negotiating with the Salford Corporation for the laying of about 
200 yards of track in Newtown, which would connect with the 
Corporation's system. 


Lancaster.—At the seventeenth annual meeting of 
the Lancaster and District Tramways Co. which paid a dividend of 
24 per cent. to ordinary sbareholders, and of 5 per cent. to the 
"preference shareholders, a discussion took place on the elec- 
trification of the line from Lancaster to Morecambe. Councillor 
A. Bell, the chairman, said that if they could electrify it, they 
could run it at 6d. per mile, against 124d., and on the present 
trafic this would yield a profit of £3,846. Assuming that the 


cost of electrification would be £100,000, this would be a return of 


31 per cent., but with increased traffic they might do better. It 
was, however, considered that nothing could be done until the 
Corporation changed its policy. 


Maidstone.— The T.C. has decided to apply to the 
Light Railway Commissioners for authority to construct a line of 
tramways from Mill Street, Maidstone, to the village of Tovil. 


The T.C. has also agreed to double the existing line along the 


` High Street to the existing double route at the foot of the bridge 


over the Medway. 


South Afriea.—Dunna N.—The Tramways Committee 
has reported on the question of 1d. fares over short distances, but 
asit seemed likely to be unremunerative, it was resolved that the 
existing fares be not altered at the present juncture. 


Wood Green.—For nearly a month the work of laying 
the electric tram lines at the Wood Green end of the Wood Green to 
Enfield route was at a standstill, but on Monday last week the men 
resumed work. The cause of the delay was, it is said, that the 
Middlesex C.C. engineer contended that the rails were not in 
accordance with specifications. The differences have now been 
satisfactorily settled. 


York.—A Press correspondent states that notices have 
been given that an application is to be made in the ensuing session 
of Parliament for the constrnction of electric tramways in York 
and suburbs on the G. B." surface contact system. We are 
informed that it is believed that the Corporation will approve of 
the application. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.— According to official returns, the total, 
capital cost of the telepbone exchange system throughout tbe 
Commonwealth is £1,428,000. In 1905 the revenue was £323,322 
and the expenses £171,497, leaving a balance of £151 825 to cover 
interest and depreciation. It is expected that £50,000 per annum 
will be expended during the next five years on new instruments 
and switchboards in Melbourne, in connection with the adoption of 
the toll rate. An entirely new exchange is to be installed in the 
Melbourne General Post Office on the central battery system, with 
a capacity of 10,000 lines. 


Buenos Аугех.— Тһе Stockholm Telephone Co. has 
applied tothe Buenos Ayres Municipality for a concession fora 
new telephone service on the central battery system. There are 
already two telephone companies at work in Buenos Ayres.— Ле ricer 
of the River Plate. 


Neweastle-upon-Tyne Telephones.—On Wednesday 
last week, Mr. Stuart Jones, an Inspector of the General Post Office. 


‚ London, held an inquiry into a number of complaints against the 


telegraph service in Newcastle. The chief grounds of complaint 
were the inattention of the operators and the insufficient number 
of the trunk wires. 


Overhead Telegraph Wires.—The opposition of the 
Borough Councils to overhead wires continues, and on Monday 
Mr. Hopkins sat as arbitrator in a dispute between the Postmaster- 
General and the Lambeth B.C. on this subject. The hearing 
was adjourned. 


Portable Telephone.—It is stated that Mr. Е. 
Medhurst, of tbe Tasmanian Telegraph Department, has devised a 
new portable telephone and telegraph instrument for military use, 
weighing only 3 lb., and of very high efficiency. 

Switzerland.— There was a considerable increase in 
traffic of the telephone and telegraph services during 1905, and 
in consequence the financial results are very satisfactory. The 
receipts and expenses for 1904 were respectively 10,022,389 and 
10,705,536 fr. (£400,895 and £428,221 about), leaving a deficit of 
683,146 fr. (E27, 3260, while the same figures for the year under 
review were [11,303,151 and 10,887,151 fr. (£452,126 and £435,486), 
leaving a balance to tbe good of 415,999 fr. (£16,639), thus making 
the improvement on 1904, 1,099,146 fr. (£43,966). The balance or 
the working of 1905 has been written off capital expenditure, which 
amounts to 31,775,007 fr. (£1,271,000). The total amount spent 
in new constructions was 2,837,651 fe. (£113,506). The increase 
in traffic was chiefly due to inland messages, of which there were 
1,576,154, being an increase of 67,580, or 4°48 per cenf. over the 
results of 1904. International traffic amounted to 2,159,785 
telegrams, being 183,024, or 9'26 per cent. in excess of 1904. 
Transit trafüc also exceeded the previous year's record by 94,428 
telegrams or 12:41 per cent., the total being 854,937. The total 
traffic increase was, therefore, 345,032 telegrams, or 8:126 per cent., 
their value being put at 258,252 fr. (£10,330). 

The telephones were also more extensivelv used than in 1904, 
the number of conversations being 36,470,475, an increase of 
3,238,194 for 1905. „The Revenue derived from the telephonic: 
service was 3,900,663 fr. (£156,026), or an increase of 360,676 fr. 
(£14,427) over 1904. The number of subscribers increased by 
3.019, to 50,333. 

The telegraphic system was less in 1905 then 1904 by 135 kilo- 
metres of line, the total mileage being 6,034 kilometres. The 
reason for this diminution is that some offices were closed, and 
some wires were used for the telephone service. The wire 
mileage was 22,860 kilometres, an increase of 289 kilometres. 
The system also possessed 117:9 kilometres of cable line, witb 3,249 
kilometres of wire, being respectively an increase of ‘6 and 
106 kilometres. Trials with the Hughes duplex system on the 
Bale-Milan line did not give satisfactory results, by reason cf the 
varied line construction on Swiss soil, being partly aerial and partly 
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underground line, and it has been, therefore, decided to adopt the 
Baudot system. i 

The 366 systems of the telephone service have a total length of 
16.318 kilometres of line and 252,235 of wire, an increase of 
527 kilometres of line and 10,107 of wire over 1904. During 1905 
the Baudot system was installed on the Berne-Paris telegraphs and 
the Hughes-Duplex on the line between Zurich-Frankfort-on-the 
Main. The telephone circuits between Geneva and Montreux, and 
Bellinzone and Faido were also adapted to telegraphic correspond- 
ence by means of the Cailbo system. The Zurich-Lucerne line 
was duplexed, and -the telephone circuits between Basle-Strasburg 
and Strasburg-Frankfort o/M-Berlin were also temporarily used 
for telegraphic correspondence between Basle and Berlin. 40 new 
offices were opened and 13 closed during the year, there being 
2,261 telegraph and 693 telephone stations. 

The employés in both services numbered 4,037. 

Of the International telegrams, 703,444 were sent to and received 
from Germany ; 575,831 are claimed by France ; 253,283 by Italy ; 
163,366 by Austria; 158,793 by Great Britain; 76,285 by Russia. 
Gibraltar and Malta come at the end of the European list with 
709. 50,483 were exchanged with North America; 7,964 with 
India; and 10,135 with Egypt. Service telegrams numbered 
177,724, 57°7 per cent. being on account of the postal service, and 
42°3 on account of the telegraph service. The average number of 
words per telegram was 12:26. 

The total number of telephonic conversations was 36, 803, 415, 
being an increase over 1904 of 3,292,896; of the conversations, 
126,012 were between Switzerland and Germany, France coming 
next with 78,747, and Italy with 27,315. 


Telegraphic Interruptions and Repairs :— 


Canines. INTERRUPTED. REPAIRED. 


TrintieA-Nemerare (No. 1.) .. ee ee .. Ang. 96, 1901 .. oe 
Trinidad-Demerara (No. 2.) és xs .. Nov. 18, 1906 .. oe 
Cayenne-Pinheiro - ee ee ee „ Aug. 18, 1902.. се 
Bt. Lucia-Martinique ..  .. ee oe ee Мау T, 1902.. ee 
Dominioe-Martiniqne ., oe - ee 197 .. és 
Guadeloupe-Martinique à se M .. Апр. 29, 1906 .. т: 
Mole St. Nicholas-Port au Prince. .. Aug. 16, 1906 .. 


oro А 
Curacac-La Guayra | Closed.. .. Jan. 12, 1906 .. ee 
Curacao-Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen).. .. Oct. 22, 1902.. oe 
ee Jan. 18, 1904 ee se 


„Mar. 9, 1904 .. ee 
.. July 12, 1906 .. ix 
.. Aug. 18, 1906 .. 


Tarifa-Tangier .. ee ee ee ee 
Port Arthur-Chifn (Closed) ее oe ee 
Garachico-Santa Crus - oe - 
Las Palmag-Arecife és 
LANDLINES, 

Puerto- Barrios ee ee ee ET ee 

Wireless Telegraphy.—The Hamburg firm of В. 
Blumenfeld have had one of their coal steamers equipped with 
wireless telegraph apparatus on the De Forest system, for the purpose 
of enabling the vessel to be worked more advantageously. This 
is the first German coal steamer which has been provided with a 
wireless installation. The advantages of the system lie in the fact 
that the steamer is placed in the position of being able to announce 
her arrival at the English coaling port, or to intimate on the return 
journey the approach of the vessel towards the North Sea station 
at Borkum, hours before the actual appearance of the vessel. By 
this means it is possible, by arrangements made in the meantime, 
at once to begin the loading or discharging of the steamer on her 
arrival. The steamer performs the journey from Cuxhaven to 
Newcastle-on-Tyne in 30 hours, the loading with 2,500 tons of 
coal occupies 12 hours, and the discharge of the cargo at Hamburg 


. Aug. 98, 1903 .. T 


10 hours. Consequently the steamer is able to take in two cargoes . 


weekly, as compared with one in the case of the other vessels in 
the service. i 

A message has been received at Nauen from the steamer Cap 
Ortegal, in the Bay of Biscay, at a distance of over 1,300 miles. 

It is stated that the American patent rights of the Poulsen 
system of wireless telegraphy have been sold to Lord Armstrong 
and Mr. Bigurd Bojessen, of London, for £100,000. The purchase 
money is to be paid at latest in September, 1907. 

It is reported that Mr. Marconi has been approached to install a 

werful wireless telegraph station at the Vatican for the purpose 
of enabling the Pope to communicate with the outside world, thus 
practically ensuring the independence of the Pontiff of any Powcr 


in his communications with his followers. 
5 


SASS 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Accrington, — November 30th. 
bitamen; pole-work, overhead work, 
tramcars complete, for the Corporation tramways. 
Notices ” November 9th. 


Cape Town.—November 28th. Tenders will be received 
by the Chairman of the Tender Board, Cape Town, for the supply 
of dry cells, oblong, 3 in. by 12 in. by 6 in. high, regenerative or 
non-regenerative type, for the period February 1st to October 318%, 
1907.— Board of Trade Journal, | 


A 


Cables, troughing, 
switch-pillars; electric 
See “ Official 


* 


Great North of Scotland Railway.—December 3rd. 
Tenders for electric lighting material. Forms from Stores 
Superintendent, Aberdcen. 


lleston-Islewortb.—Cable, troughing, tiles, pitch, &c., 
for the U.D.C. See Official Notices“ to-day. | 

North-Eastern Railway.— December Ist. Telegraph 
stores. Forms of application from Mr. C. H. Ellison, York. 
Sealed tenders, endorsed, to the Secretary, York, by 9 a.m. on 
date mentioned. | 


Powell Duffryn Steam Coal Co., Ltd.— December 3rd. 


Tenders for electric fittings. Forms from Stores Manager, Aberaman 
Offices, Aberdare. "Tenders to company’s London oflice. 


The Municipal Council is 
Apply to the 


Rome.— December 31st. 
inviting tenders for new street railways at Rome. 
* Sindaco di Roma.” 


Saltburn-by-tbe-Sea. Storage battery for the Cleveland 
Trust, Ltd. See Official Notices " November 16th. 


Spain.—December 3rd. The municipal authorities of 
Navalmanzano (province of Segovia) are inviting tenders until 
December 3rd for the concession for the electric lighting of the 
town during a period of 18 years. Particulars from, and tenders 
to, El Secretario del Ayuntamiento de Navalmanzano (Segovia). 


Spain.—December 6th. The Garcla de Madrid of 
November 8th contains a notice inviting tenders, which will be 
opened 30 days from the above mentioned date, at the office of the 
Director-Gencral of Posts and Telegraphs, Madrid, for laying a 
submarine cable between Barcelona and Palma (Majorca), in 
accordance with conditions and specifications set“ forth in the 
Gaceta. Payment will be made by the Spanish Government in 
the form of a certain number of annual payments of 81,551 pesetas 
(about £2,939); if the amount of cable required is that estimated 
viz., 156 miles, these payments will be made for not more thar 
13 years—13 payments. If this estimate should prove incorrect, 
payments will be made for a greater or lesser number of years, 
according to the amount required. The work will be awarded to 
the tenderer requiring the least number of annual payments, 
provided that the conditions of teuder are fully complied with. A 
copy of the (‘nerf сап be seen at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basingball Street, 
London, E. C., and details may be obtained from the Direccion- 
General de Correos у Telégrafos, Calle de Carretas No. 10, at Madrid. 


Sunderland.—November 30tb. Four 350-Kw. rotary 
converters, static transformers, and high-tension switchyear for the 
same. See Official Notices“ November 16th. 


CLOSED. 


Beckenham.—The U.D.C. has accepted the tender of 
Messrs. Matthews & Yates, London, for the supply of an elec- 
trically-driven fan for use as an induced draught apparatus, at £389. 


Birmingham and Midland Tramways.—The. Joint 
Committee has placed orders with the Brush Electrical Engineering 
C» , Ltd., for the overhead line equipment of the Tipton section of 
the South Staffs. tramways, and of the College Road and Stratford 
Road section of the City of Birmingham tramways; also for a 
1,000-x w. turbo-alternator for Smethwick power station. 


Chestertield.—The Corporation has ordered two tram- 
cars, mounted on radial trucks, from the Brush Electrical Engi- 
neering Co., Ltd. 


Partford.—The U.D.C. has accepted the tender of 
Messrs. S. W. Gibson & Co. for wiring the Baptist Church for the 
electric light. " 

Hastings.—The T.C. has accepted the tender of Messrs. 
Willans & Robinson, Ltd., for the supply of & steam turbo-alternator 
and condensing plant. 


India. — Contracts for an electrical installation for 
Lucknow Industrial schools, and for the workshops of the Bari 
Doab Irrigation Canal, Punjaub, have been placed with the Brush 
Electrical Engineering Co., Ltd., Loughborough. 


London.—Pappinctox.—The B.C. on Tuesday dealt 
with the following tenders for a telephonic intercommunicat ion 
installation at the Town Hall and new extension:—C. Mickleburg 
(accepted at £217 10s. first cost, and £10 108. per annum for 
maintenance, upon the common return wire throughout”. prin- 
ciple), secret service system, i.e, return wire to each circuit, 
instruments recommended by contractor, first cost E275, annual 
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maintenance £10 10s.; common return wire throughout, or common 
earth return, instruments in accordance with official specification, 
first cost £250, annual maintenance £10 10s.; instruments 
recommended by contractor, first cost £217 10s, annual main- 
tenance £10 10s.; alternative, first cost £225, annual maintenance 
£10 10s. 

The following tenders were received for a telephone exchange 
installation at the Town Hall and extension :—National Telephone 
Co. (accepted at £62 12s.), unlimited service, £62 128., message 
rate £44 12s, Post Office Telephone Service, unlimited service, 
£88 5s., message rate £58 5s. 

L.C.C.— The Highways Committee of the L.C.C. recently 
invited tenders from selected firms for the supply of four new 
500-KW. motor-generators required for sub-stations at Battersea, 
Brixton, Clapham and Streatham. Tae following offers have been 
received :— 


British Westinghouse Co. 


217,588 
Dick, Kerr & Co. 


(recommended) 
š 2s 8,677 


Strat ford-on-A von. — The D. P. Battery Co., Ltd., 
Bakewell, have secured the contract for 220 300-ampere- hour cells 
for Stratford-on -A von. 


Swindon.— The T. C. has accepted the tender of the 
Brush Electrical Engineering Co. for the supply of three tramcars, 
and that of Messrs. Davey, Paxman & Co. for a new generating set. 


Swinton and Pendlebury.—The U. D.C. has accepted 


the following tenders in connection with the establishment of E.L. 
works :— 


J. Gerrard & Sons, Ltd., Swinton.—Snb-station buildings, £797. 


Mr. Bertram Thomas, Manchester.—Switchboard instruments and con- 
nections, £238. 


Callender's Cable & Construction Co., Ltd.—Mains, £5,960. 
Ferranti, Ltd., Hollinwood.— Meters, £221. 


Worcester.—The T.C. has accepted the tender of the 


Electric Construction Co., Wolverhampton, for the supply of 
additional plant, at £4,134. 


— 


FORTHCOMING EVENTS. 


Te-day’e Events (Friday, November 23rd).—At 5 p.m. Physical Society, Royal 
College of Science. Prof. J. A. Fleming on * The Electrical Radia- 


tion from Bent Antenn u.“ Dr. R. S. Willows on * The Electrical 
Resistance of Alloys." 


Saturday, November 24th.—Northampton Institute Engineering Society. 
Visit to the City and South London Railway. 
Institution of Electrical Engineers (Manchester Students). 
Stuart Street Generating Station. 
Tuesday, November 27th.—At 8 p.m. Institution of Civil Engineers. Mr. Е.Р, 
Hill on The Yield of Catehment Areas.“ 
Wednesday, November 28th.— At 8 p.m. Society of Arts. Mr. J. W. Gordon 
on Patent Law Reform." Sir Wm. Н. Preece will preside. 
At8 p.m. Institution of Civil Engineers. Students' visit to the G. N., 
Piccadilly und Brompton Railway. 
Friday, November 30th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester Students). Mr. L. H. A. Carr on * Trolley r. Conduit." 
At 8 p.m. Institution of Mechanical Engineers. Discussion on Mr. Т. 
Clarkson's paper ‘‘Steam as a Motive Power for Public Service 
Vehicles.“ 
Northampton Institute Engineering Society. Mr. F. A. Thompson on 
** Switchboards and Switchgear.’’ 
At&p.m. Institution of Civil Engineers (Students). Mr. P. A. Spald- 
ing on“ Applications of Electricity in Printing Works." Sir Alex. 
Kennedy will preside. 
Junior Institution of Engineers. Visit to the Great Northern, Picca- 
dilly and Brompton Railway. 
Saturday, December Ist.—Institution of Electrical Engineers (Manchester 
Students). Visit to the Lancashire Power Co.'s generating station. 


Visit to the 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


TEE following orders are issued :— 

Monday, November 26th.—'* A" Company, recruits’ infantry drill, 6 p.m. ; 
technical drill, 7 p.m. 

Tuesday, November 27th.—'* В " Company, technical drill, 6 p.m. 

Thursday, November 29th.—'* C" Company, technical drill, 6 p.m. 

Friday, November 30th.—‘' D' Company, technical drill, 6 p.m. 


The strength of the Corps has been reduced, therefore there is at present no 
further nced for recruits. 


J. Н. S. PriiLLirg, Captain E. E., 
For O. C. E. E. R. E. (V.). 


NOTES. 


Smoking Concert at Aberdeen. —A very successful 
smoker —the first of its kind— was held on the 13th inst., by the 
employés of the Corporation electricity department. About 250 
were present at the function, which was held in the Queen's Rooms, 
the latter being attractively decorated with coloured electric lamps. 
Mr. J. A. Bell, the borough electrical engineer, occupied the chair, 
and during the course of the evening, congratulated Sir Alexander 


Lyon, the Lord Provost, who was present, on his recently acquired 
knighthood. т Eme 


Gas Fatalities.—A leaky gas main in a cellar was 
responsible for the death of an old man named Alfred Gill, at 
Bradford, last week. Although he was suffocated in his own house, 
curiously enough, gas was not used by him. 

A serious gas explosion, which did some £40 worth of damage, 
and occasioned personal injuries, occurred at Sunderland on the 
12th inst., through a leaky fitting. 

Several families occupying rooms in one of the huge blocks of 
London County Council tenements off Drury Lane had a narrow 
escape from asphyxiation on Sunday morning, when it was found 
that four rooms on the ground floor were filled with gas. The 
occupants were lying on their beds in an unconscious condition. 
The service pipe running from the main under the concrete court- 
yard was leaking badly, and the gas had percolated through the 


brickwork of the tenements and then into the rooms on the ground 
floor. 


Municipal Finance at Woolwich.—Au interesting 
sidelight is thrown on Woolwich finance under the late Labour 
régime by a letter from the manager of the London and Provincial 
Bank, which the Council recently considered. The borough 
treasurer had been instructed to arrange an overdraft not exceedirg 
£60,000, and the manager, in agreeing, intimated that the rate of 
interest must be raised from 3 to 4 percent. The letter con- 
tinucd: — The reason for this is that the account since the 
arrangement in January, 1904, has for some time past been kept 
quite differently from what it used to be, and what it was expected 
to be when the arrangement was come to, for instead cf being 
usually in credit, as formerly, with only occasional temporary 
advances for revenue purposes, it has become a permanently debit 
account, caused apparently by the Council overdrawing for capital 
expenditure, instead of borrowing money from the London County 
Council.” The Finance Committee recommended that the proposed 
increase in the rate of interest be approved, and that the bank be 
informed that the whole question will be reconsidered by the 
Council. 

At the same meeting the Council decided to apply to the L.C.C. 
fora loan of £5,645, the excess capiti] expenditure incurred one 


year and eight months ago, viz., March 31st, 1905, on electricity 
account. 


Canals and Waterways.—The Royal Commission has 
continued its sittings at Westminster, and recently learnt that the 
Post Office found the einals very useful for obtaining access to 
large towns with overhead telegraph and telephone lines! By 
this means the Department was able to bring the telephone trunk 
lines within four miles of the London Central Exchange. It is 


satisfactory to know that the canals have some value to electrical 
men. 


Fire Risks,—In connection with the destruction of 
Selby Abbey, the Society for the Protection of Ancient Buildings 
states that it ought to be an inviolable rule with organ builders 
that their workmen, when tuning organs or otherwise attending to 
them, should only use electric torches. Beyond this no new heating 
apparatus ought to be used except on special authority. 


Institution Notes and Lectures.—Jtstor INSTITU- 
TION OF ENGINEERRS.—Under arrangements kindly made by Mr. 
A. L. C. Fell, M. I. E. E., Chief Officer of the L. C. C. Tramways, a 
visit to the Couacil's Electricity Generatiag Station at Greenwich 
was paid by this Institution on November 17th, and was numerously 
attended. The Superintendent, Mr. E. W. Dickinson, and membera 
of the staff showed the visitors round in parties. 

PHYSICAL Soctety.—At the meeting held November 9th, 1906, 
Prof. J. Perry, F. R. S., President, in tue chair, Mr. G. F. C. Searle 
gave an exhibition and description of apparatus for students“ 
practical work in Physics. ; 

LEEDS UNIVERSITY ENGINEERING SocikTY.—At a recent meet- 
ing of this Society, Mr. D. К. MacLachlan, B. Sc., A. M. Inst. C. E., 
contributed a paper on “ Heat Non-conducting Coverings for Steam 
Pipes.” He gave results of experiments which showed that the 
colour of the finish put on coverings exercised no influence on the 
heat emitted, but that a bright metallic surface reduced the heat 
loss ; also that for coverings of the same class and area the tempera- 
ture of the surface gave an indication of the heat loss. He then 
showed that from the result of any one experiment on the heat 
loss from a covered pipe, the heat emitted from any diameter of 
pipe covered with varying thickness of covering could be calcu- 
lated, and hence that for the same quantity of heat emitted per 
вд. ft. of bare pipe surface, a greater thickness was required on the 
pipes of smaller diameter. There was a certain thickness of cover- 
ing with which the maximum ecogomy could ba effected. Various 
coverings were shown and their composition and characteristics 
pointed ont. 

P. & О. BATTI-WALLAE's SocrETY.—In our last issue we stated 
that a smoking concert was held on Wednesday last week at the 
Holborn Restaurant. We regret that a misunderstanding arose as 
to the date of the concert. It was held on Wednesday this week, 
the 21st inst. 

INSTITUTION OF ELECTRICAL ENGINEERS (GrAsGOW).—A meeting 
of the Glasgow Section was held on the 13th inst. Mr. W. W. 
Lackie, vice-chairman, who presided, expressed regret that Lord 
Kelvin was prevented from being present and delivering a presi- 
dential address. It was now certain that Lord Kelvin would be 
present at the annual dinner of the Glasgow Section of the Insti- 


tution on November 27tb, and he hoped the members would sup. 


port the officials in their endeavour to make the function a success 


A paper written by Prof. F. G. Baily and Mr. W. S. H. Cleghorne 


B. Se., Carnegie résearch student, was read and discussed. 


| 
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INSTITUTION OF ELECTRICAL. ENGINEERS (LEEDS). — At the 
December meeting of this Section Mr. G. A. Lister will read a 
paper on * The Heating of Magnet Coils.” 

INSTITUTION оғ ELECTRICAL ENGINEERS (GLASdOW STUDENTS). 
A meeting of the Students’ Section was held on the 16th inst., 
ia the Technical College, Glasgow, when Mr. Archibald R. Low, 
M. A., read a ра;ег on General Principles of Direct-current 
Desiga, with Critical Points Therein.” 

CLEVELAND INSTITUTION OF EXNGINEERS.—At а recent meeting 
of this Society, at Middlesbrough, Mr. J. H. Harrison, the new 
president, delivered an address, inthe course of which he referred 
to the waste of surplus gas from blast furnaces and coke ovens in 
the district. He thought the local ironmasters should combine to 
put down electric generating plant at various points to utilise the 
gas, thus obtaining a supply of electric power throughout the dis- 
trict at an exceedingly low price. We bave for years past urged 
this proposition on the attention of the iron iudustries, and we 
cannot understand why they are so blind to their own interests as 
to delay action in the matter. 


Electrical Schemes for the 1907 Parliamentary 
Seasion.— Notices of the following applications in regard to electric 
light, power and traction schemes for the coming 1907 Session of 
saa are contained іа the London Gazette, and in the daily 

ess. 


Haddersfield Corporation Tramways.— Extension of tramways. 

Grimsby Electric I/g'hting.—Extension of Corporation supply. 

Audenshaw U.D. Tramways.—Xevival and extension of U.D.C.'s 
1899 order. 

Minehead and Danster Electric Lighting.— Provisional order for 
electric lighting in Minehead and district. 

Electric Supply Corporation, Ltd.— Transfer to above of under- 
takings and ‘orders relating to Exmouth, Hitchin, Sidmouth, 
Stevenage, Dawlish, Hendon, Teignmouth, Chelmsford and 
Totnes, &c. Rte - 

Worsley, Whitefield, Kearsley and Tyldesley-with-Shakerley 
Electric Lighting.—Application by Lancashire Electric Power 
Co. for provisional order to supply above districts. 

Brighouse Electric Lighting.—Further provisions relatiag to 
Corporation electricity supply. 

Grays and Tilbury Gas.— Supply of electrical energy. 

King's Norton and Northtield U.D.C.—Reconstruction of tram- 
ways and electrification of same. 

Lower Thames Tunnel Railways.—New railway and provision 
fer electrification of same. 

Westhoughton, Hindley, Abram and Aspull Electric Lighting. — 
Application by Lancashire Electric Power Co. for provisional 
order to supply above districts. 

Carnarvon  Lighting.—Agreement between Corporation and 
National Electric Constructioa Co., Ltd., and further powera 
for supply. 

Channel Tunnel Railway.—Powera for electrification. 

West Ham Corporation Tramways.—Additionai electric tramways 
in the borough. 

Haslingden, Rawtenstall, Bacup and Ramsbottom Electric 
Lighting.—Application by Lancashire Electrie Power Co. for 
& provisional order to supply in above areas. 

Burnham (Somerset) and District Electric Lighting.—Pro- 
visional order for the area, by a new company. 

London United Tramways.—Construction of subway and works 
at Hammersmith Broadway, &c. 

Leicestershire and Warwickshire Electric Power Co.— Extension 
of time ; provision for overhead transmission. 

London and North-Western Railway.—Powers for electrical 
working. 

London United Tramways.—Various works and powers. 

The following applications, which will be dealt with at length in 

à later issue, are also announced :— Я 

London County Council.—To generate and supply electrical 
energy in the County of London and portions of the counties 
of Essex, Kent, Surrey and Middlesex; purchase or transfer 
to Council of undertakings and powers of authorised dis- 
tributors; transfer of powers of purchase of local authorities ; 
powers to Council and authorised distributors to supply 
machinery and fittings, &c. 

London Electric Supply.— Constitution of Joint Committee of 
London Electric Supply Companies; amalgamation of under- 
takings; provision for joint supply in areas; agreements with 
power companies. 

North Metropolitan Electric Power Supply Co.— Extension of 
powers of company ; transferring and leasing undertakings of 
local authorities and companies; supply to railways, &c. | 

Administrative County of London and District Electric Power 
Co.—To incorporate a company to enter into agreements with 
the L.C.C., with a view either to undertaking a partial supply 
in the London area, or to lease from the L.C.C. the whole 
undertaking during the initial stages. 

То idon and District Power.—A company to generate and supply 
electricity in the administrative county of London and in parts 
of the counties of Essex, Kent and Surrey. 

Watford and Edgware Railway.—Extension of time for com- 
pletion, and agreements with other electric railway com- 
panies. 

The Scottish Central Electric Power Co. intenda to apply for a 
provisional order for power to supply electricity to and within 
the parishes of Falkirk, Larbert, Grangemouth, Denny, Dum- 
pace, Kilsyth and Glamannan, except such part of any of the 
pue as lies within the burgh of Falkirk, Denny and 

кр or the burgh of Grangemouth; and also to and 
within the parish of Camberaauld, 


Threatened Strikes.— Last week a large meeting of 
workers in engineering and allied industries was held at Birming- 
ham, and it was resolved to commence a campaign for an advance in 
wages. | 

As a result of an exhaustive inquiry into the alleged grievances 
of four conductors of the Belfast Tramway, who had been dismissed 
for alleged offences, the Corporation has refused to reinstate three 
of them, and tbe fourth man has been reinstated conditionally. 
The men, prior to the inquiry, threatened to come out on strike if 
the four men were not reinstated. So far, no action has been taken. 

The Clyde strike has resulted in a victory for the employers. 


Explosion in Telephone Boxes.—On Monday last 
several of the National Telephone Co.’s boxes in Crossbank Street, 
Oldham, were blown up by gas which had accumulated therein. No 
one was hurt. 


Appointments Vacant.— Engineer (£100) for Kildare 
Electric Lighting Committee, applications by November 24th; 
district mains superintendent for Manchester, at £150 per annum. 
See our advertisement pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also eleetric rie, and rathray oflicials, to keep readers of the 
ELECTRICAL REVIEW posled as to their movements, 


Central Station Engineers.—A grand smoking con- 
cert was held at the White Lion Hotel, Houghton-le-Spring, ou 
Tuesday last week, on the occasion of the marriage of the resident 
engineer of the Durham Collieries Electric Power Co., Mr. G. A. K. 
JoHNSTON. The chair was taken by the chief engineer, Mr. 
C. W. Nicholl, who presented to Mr. Johnston, on behalf of the 
staff and employés of the Power Co., a handsome silver salad bowl, 
a spirit tantalus and a set of silver carvers. Mr. Johnston made an 
effective speech, in which he advised his colleagues to follow his 
example, and a very pleasant entertainment followed. 

Mr. J. W. Foster, of Fleetwood, has been appointe junior 
assistant engineer in the City of Birmingham electricity works. 

Mr. J. Містом, assistant electrical engineer at Southend-on-Sea, 
has resigned his post. 


General.—The Cardiff staff of the National Telephone 
Co., on November 14th, presented a case of silver fish knives and 
forks, two silver salt-cellars, and a silver toast rack to Mr. W. J. 
MansH, switchroom manager, on his departure for Bristol. The 
lady operators presented Mr. Marsh with a table lamp. 

The many friends of Mr. G. K. B. ErPuriwssTONE (of Messrs. 
Elliott Bros.) will regret to learn that he is confined to bed with & 
severe illness. We tender our sincere sympathy.- 


Obituary.—A Canadian correspondent announces the 
death at Lansing, Mich.,^of Mr. W. T. JENNIN GS, M. Inst. C. E., of 
Toronto. Mr. Jennings was in his 60th year, and during his pro- 
fessional career had been associated with the Canadian Pacific 
Railway and the Dominion Government, and was at one time city 
engineer of Toronto. He was at the time of his decease chief 
consulting engineer for the Nicolls-Pellatt Syndicate, in their 
electrical and railroad undertakings, and was consulting engineer 
for the Toronto and Niagara Power Co. The deceased gentleman 
took a deep interest in the development of electrical engineering, 
especially electric traction, with which he tried experiments on the 
Gorge and Niagara Falls Railway. 

On Friday last Mr. J. К. WiGHaM, director of the St. Helens 
(I. of W.) Electric Light and Power Co., Ltd., and of the Scar- 
borough Tramways Co., died in his 79th year. 


NEW COMPANIES REGISTERED. 


Collieries Electric Power Development Syndicate, Ltd. 
(90,729).—This company was registered on November &th, with а capital of 
£10,000 in £1 shares, to promote the use of electricity for motive power, light 
and heat, to carry on the business of generators, storers, transmitters, 
distributors, controllers and workers of electricity and contractors for public and 
private works, «c., and to adopt an agreement with C. E. Fentherstonhaugh. The 
first subscribers (each with one share) are:—L. R. Lewis, Crouch Hill House, 
Crouch End, solicitor; H. G. Rowley, 34 and 86, Gresham Street, E.C., solicitor; 
C. E. Featherstonhaugh, 80, Pilgrim Street, Newcastle-on-Tyne, stockbroker; 
C. S. V. Brown, Milburn House, Newcastle-on-Tyne, M. I. C. E.; J. G. Pritchard, 
8, Montpelier Road, Peckham, B.E., clerk ; G. L. Gallott, 69, Thornton Avenue, 
Telford Park, S.W., clerk; and F. Rowley, 3-36, Gresham Street, E.C., 
chartered accountant. No initial public issue. The number of directors is 
not to be less than two or more than seven; the subscribers are to appoint 
the first; qualification, £500; remuneration as fixed by the company. 
Registered оћісе, 84 and 36, Gresham Street, Е.С. 


Plastic Compo and General Engineering Co., Ltd. (90,719). 
—This company was registered on November 7th, with a capital of £2,000 in £1 
shares (1,880 preferred ordinary and 120 founders’), to acquire from J. Titley, J. 
Johnson, 8. Poole, E. T. Cresswell and H. B. Hill, the rights and interests con- 
nected with an Invention, secret process or recipe for the preparation, mixing 
and manufacture of an improved mouldable composition or ooncrete material 
applicable to electrical insulating purposes and otherwise, to develop and turn 
to account the same, and to carry on the business of engineers, &c. The first 
subscribers (each with one share) are:—J. Johnson, 44, Willenhall Road, 
Bilston, Staffs., brass caster; J. Titley, Princess Street, Bilston, wood turner; 
S. Poole, King Street, Wolverhampton, M.D.; G. Titley, Bilston Street, 
Wolverhampton, miller; J. A. Jordon, Beehive Works, Bilston, manufacturer: 
A.J. Guy, oodville, Newhampton Road, Wolverhampton, caterer; and В. B. 
Payne, Kihg Street, Wolver erp ion: stockbroker. No initial public issue. The 
number of directors is not to less than three or more than seven; the 
subscribers are to appoint the first; qualification £100, s 
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Controls, Ltd. (90,700).—This company was registered on 
November 6th, with a capital of £2,000 in £1 shares, to acquire any inventions, 
patents, rights and concessions relating to the recording and reproduction of 
speech and other sounds or light by electricity or other means, to develop and 
turn to account the same, and to carry on the business of automatic machine 
manufacturers, electricians, electrical and general enxineers, manufacturers of 
electrical novelties, motors, photographic apparatus, с. The first subscribers 
(each with one share) аге:--А. J. George, 19, Upper Woburn Place, W. C., 
manufacturer; A. J. Kendrick, 26, Endsleigh Gardens, W.C., estate agent; 
. D. Macdonald, 3, Murray Place, Manor Island, Liverpool, manufacturer; 
D. H. J. Hartley, 3, Essex Court, Temple, E. C., barrister; Н. R. Crowley, 
Lyceum House, East Molesey, accountant; F. White, 35, Albert Street, 
Kegent’s Park, N. W., carpenter; and W. T. Clough, 71, Lord Street, Liver- 
pool, estate agent. No initial pnblic issue. The number of directors is not to 
be less than two or more than four; the first are A. J. George and A.J. 
Kendrick; remuneration as fixed by the company. 


Charles Lock, Ltd. (90,686).— This company was registered 
on November 5th, with a capital of £4,000 in £1 shares (2,000 6 per cent. cumu- 
lative preterence) to take over the business of an electrical, mechnnieal and 
general engineer and agent for and dealer in motors and cycles and acces- 
ьогіех and 1пе16 for the same, carried on by C. Lock, at Mansfield, Notts. The 
first subscribers ате ;— W. Burkitt, Chesterfield, gentleman, 1,000 preference 
shares; C. Lock, Albert Street, Mansticid, motor expert and engineer, 10 
ordinary shares; F. B. Wilkinson, Cavendish Lodge, Clipstone, Notts., farmer, 
100 ordinary shares; J. Briggs, Sutton-in-Ashfield, Notts., hosiery mannfacturer, 
l ordinary share; W. Brining, Sulter Gate, Chesterfield, chartered accountant, 
3 ordinary share; F. Armstrong, Mansbeld, Notts., solicitor, 1 ordinary share; 
and E. H. A. Lewis, Bentinek Chambers, Manstield, accountant, 1 ordinary 
share. No initial public issue. The number of directors is not to be less than 
three or more than seven; the first ure W. Burkitt (chairman), €. Lock and 
F. B. Wilkinson; qualitication of C. Lock as managing director, 300 ordinary 
shares; remuneration, £200 per annum; qualification. of ordinary directors, 
£100; remuneration as flxed by the company. 


Chesham Electric Light and Power Co., Ltd. (90.533).— 
This company was registered on November 16th, with a capital of £25,000 in £1 
shares, to carry on at Chesham and eleswhere in Bucks, the business of suppliers 
of electricity for light, heat, motive power and otherwise, electricians, electrical 
nnd mechanical engineers, Manufacturers of and dealers in apparatus, plant 
and fittings used in the generation, distribution, supply, accumulation or em- 
ployment of electricity, &e. The first subscribers (each with one share) are:— 
т. О. Callender, Hamliton House, Victoria Embankment, W. C., engineer; 
R. Franklin, 78, Queen Victoria Street, E.C., engincer; H. G. Harrison, The 
Lilacs, Leatherhead, secretary; C. W. Clark, 294, Yukon Road, Balham, S. W., 
clerk; E. A. Hollingsworth, 51, Linzee Road, Hornsey, N., clerk ; G. F. Hedge, 
15, Forthbridge Road, Clapham Common, S. W., clerk; and P. C. Whitaker, 
65, Engictfield Rond, N., clerk. No initial public issue: the number of directors 
is not to be less than two or more than seven; the first are T. O. Callender and 
R. Franklin, and any others to be appointed by them: qualification (except first 
directors), 250 shares; remuneration, £50 per annum, divisible. Registered 
office, Chesham Electric Light and Power Station, Higham Road, Chesham. 


OFFICIAL RETURNS OF ELECTRICAL 
‘COMPANIES. 


`. 


Sir Hiram S. Maxim Captive Flying Machine Co., Ltd. 
(20,404).—A list of allotments filed on September 19th shows that 4,000 preferred 
ordinary shares have been issued to Sir Hiram S. Maxim in exchange for £4,000 
debentures, a memorandum of satisfaction of which was recently tiled. The 
nominal capital was increased froin £30,000 to £34,000 by the creation of the 
above 4,000 preferred ordinary shares on September 6th last. 


C. & A. Musker (1901), Ltd., electrical and general engineers, 
Liverpool (70,573).—Issue on November Ist of £6,000 44 per cent. debentures, 
part of series created July dth, 1001, to secure £50,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. 
Trustees: Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, W.C. 
Previously issued of same series, £44,000. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
Issue on October 30th of £2,050 1 per cent. debentures, part of series created 
June 3rd, 1806, to secure not more than two-thirds of the paid-up capital for the 
time being, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of same 
series, £35,750. 


Consolidated Supply Co., Ltd. (Electrical engineers, London). 
(85.838).--Issue on October 24th of £1,000 5 per cent. debentures, part of series 
created July 18th, 1906, to secure £15,000, charged on the company's under- 
taking and property, present and future, including uncalled capital. Holders: 
General Seating Co., Ltd., Northampton Grove, Canonbury, N. No trustees. 
Previqusly issued of same series: £10,500. 


British Electric Equipment Co., Ltd.—This company's 
annual return, made up to December 31st, 1905, was filed on October 19th, 1906, 
14,107 shares have been taken up out of a nominal capital of £40,000 in £1 
shares. £6,107 has been received, and £58,000 is considered as paid. Mortgages 
and charges: Nil. 


F. W. Dickinson, Ltd. (Electrical cngineers, Leeds) (84,249). 
A 72 per cent. debenture dated October 29th, 1906, to secure £500, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder: Е. W. Dickinson, Shaftesbury Street 
Lane, Roundhay, Leeds. à 


* 


\ CITY NOTES. 


The Cape Electric Tramways, Ltd. 


THE report of the directors, to be presented at the tenth ordinary 
general mecting to be held at 1, London Wall Buildings, E.C., on 
December 6th, 1906, at 12 noon, for the year ending June 30th, 
1906, states that the profit and loss account shows, after providing 
for debenture interest and redemption of debentures, a net balance 
to credit of £5,269 7s. 3d., which, added to the balance of £481 17s. 8d., 
bronght forward from last year, gives a total balance of £5,751 
4а. 11d. From this sum the reserve fund has been credited with 
the amount of £4,000, and the balance, £1,751 48. 11d., has been 


carried forward to the next year’s account. During the year the 
tramways carried in Cape Town 12,377,310 passengers, earning 
£147,715 10s., against 15,020,503 passengers, earning £180,905 
15s. 7d. during 1904-5. In Port Elizabeth during the year 3,905,536 
passengers were carried, earning £42,856 15s. 5d., against 4,227,576 
passengers, earning £46,708 108. 9d. for 1904-5. The shrinkage is 
due to the great business depression still prevailing throughout the 
whole of the Cape Colony, and there are, as yet, no definite signs 
that an upward tendency has commenced. The lease of the Camps 
Bay Tramways from the Cape Town Consolidated Tramways and 
Land Co., Ltd., came to au end on December 31st, 1905, and was 
not renewed. The diminished profits for the year under review 
include the loss shown on the working of these tramways for the 
six months from July Ist to December 31st, 1905. On October 
25th, 1905, an extraordinary general meeting of shareholders was 
held, and a resolution was passed authorising the directors to 
create a “B” debenture issue of £200,000, bearing 5 per cent. 
interest per annum, and, in accordance with that resolution, an 
issue of B" debentures of £150,000 was made, in debentures of 
£50 each, bearing interest at 5 per cent. per annum, the issue price 
being £90 per cent., which was fully taken up. The arbitration 
between the Cape Government aud the company, in regard to the 
amount to be paid to the company as compensation for the expro- 
priation of the Sea Point Railway (the former property of this 
company), has not yet taken place, but it is anticipated that the 
whole business will be concluded before the end of December this 
year. Having regard to the serious falling off in the profits of the 
company, the directors have decided to forego their fees for the 
past year. The auditors—Messrs. Deloitte, Plender, Griffiths and 
Co.--have retired, and offer themselves for re-election. All the 


directors retire from office, and, being eligible, offer themselves for 
re-election. 


West India and Panama Telegraph Co., Ltd. 


THE fifty-ninth ordinary general meeting of the shareholders of 
this company was held on Wednesday, at Winchester House, Mr. 
W. B. Kingsford presiding. 

The CHAIR WAN, in moving the adoption of the report, said that 
the total receipts for the half-year amounted to £36,999, as com- 
pared with £32,773 for the corresponding period last year, an increase 
of £4,324, which was almost entirely derived from the company’s 
stations in the forcign islands. The expenses had been £25,680, 
against £23,230, an increase of £2,450. The largest item - of 
increase was one of £1,595, caused by their having used 114 knots 
more cable on repairs than in the corresponding half-year. The work 
of the half-year showed a credit to revenue of £36,999, less 
expenses £25,680, plus interest on investment (£1,772), and 
£1,047 brought forward from last half-year, thus making a total of 
£14,138 to be dealt with. The directors recommended the pay- 
ment of a dividend of 8s. per share on the first preference shares, 
being 48. balance of arrears to December 31st, 1905, and 4s. on account 
of dividend to June 30th, 1906, amounting to £13,825, and the 
carrying forward of the balance of £312. The shareholders would be 
glad to hear that in the current half-year up tothe present time 
there had been a substantial increase in the traffic receipts. That 
increase was all the more encouraging because the current half-year 
was usually the lean half-year. Jn the last report reference was 
made to the directors having chartered the cable steamer Cambria 
to assist their own repairing steamer in overtaking the exception- 
ally heavy work of restoring some of the cables which were broken, 
they thought, by earthquakes. The cost of the charter of the 
Cambria aad of the cable used by her in effecting those special 
repairs and renewals, amounted to £18,270, whizh had been charged 
to reserve. The directors felt that that expenditure was properly 
chargeable against the reserve fund, which had in past years been 
accumulated to meet contingencies of that nature,and they also 
felt that the money had been well expended in strengthening the 
main cables of the company. The directors would like to be in a 
position to increase the reserve fund, but in face of the fact that 
they were unable at present to keep pace with the arrears of 
cumulative dividends on the preference sbares which were payable 
out of the first available profits, they had decided not to add to the 
reserve fund for the time being. The future of the West India 
Colonies seemed to be, at all events, a little brighter than it bad 
been during the past few years, owing to a slight revival in tbe 
agricultural interest, Sugar was now fetching much better prices 
than it did when they last met, and there seemed to be some hope 
that cotton would become a staple product in the near future. At 
the last meeting he mentioned that there were grounds for un- 
easiness as to the effect on the company's well being, of certain 
projects which were then under the consideration by the Colonial 
Office, and he read to them a letter which he had sent to the 
Secretary of State, in which he protested against certain statements 
which had been made by the Governor of the Windward Islands. 
He was very glad to be able to tell them that the Colonial Office 
disassociated itself from the remarks of that official. In other 
respects they had done everything in their power to protect the 
interests of the company. They had reason to believe that their efforts 
had not been fruitless, and they might rest assured that the directors 
would continue to exercise the utmost vigilance with a view to 
safe guarding the property of the company, and at the same time 
serving the public. In conclusion, the chairman said that he hoped 
the shareholders would approve the action of the directors in 
having given instructions that special facilities should be afforded 
to President Roosevelt for the transmission of any telegrams he 
might wish to dispatch in connection with his visit to Panama. 


Mr. Henry HOLMES seconded the motion, and the report was 
adopted. 


t 
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The Western Union Telegraph Co. 


ACCORDING to the annual report to June 30th last, the outstanding 
capital remains unchanged at $97,370,000 (£19,474,000), of which 
$29,394 (£5,879) belongs to and is in the treasury of the company. 
The receipts for the year amounted to $30,675,654 (£6,133,133), or 
an increase of $1,642,019 (£328,403) over the previous уеаг. 
Expenses amounted to $23,605,071 (£4,721,014), being an increase 
of $1,759,501 (£351,900), leaving the net revenue $7,070,582 
(£1,414,116). Interest on bonds amounted to $1,327,975 (£265,595) 
and dividends to $4,863,088 (£973,617), leaving the surplus for the 
year $874,519 (2174,903), which, added to the surplus to date, gives 
а total surplus of $16,848,728 (£3,369,745). Of the expenses, 
$17,191,039 (£3,438,207) were for operating and general expenses, 
including taxes; $1,553,287 (£310,657) were for rental of leased 
lines; $4,422,95 (£884,591) were for maintenance and construc- 
tion of lines and $437,784 (£87,557) for equipment of offices and 
wires. It is stated that the large increase in the revenues for the 
year has warranted a continuance of the policy of making liberal 
appropriations from earnings for raising the standard and improv- 
ing the stability and operating efficiency of the lines, thus 
increasing the reliability of the service and developing the 
traffic, which shows an increase of over 4,000,000 messages trans- 
mitted during the year. The net growth of the plant was in poler, 
and cables 2,735 miles; in wire, 71,500 miles, and in offices, 509. 
Of tbe total of 1,250,147 miles of wire at the close of the year 
352,164 miles were of copper, and 903,983 of iron, au increase of 
45,428, and 26,162 respectively. Тһе cost of new construction 
was $3,262,081 (£658,506). А complaint is made that the cost of 
telegraph materials is steadily increasing, and that the supply is 
not always equal to the demand. Contracts covering 8,311 miles 


of railway were closed during the year. | 


The Amazon Telegraph Co., Ltd. 


Tue twelfth ordinary general meeting of the shareholders of this 
company was held on Tuesday, at the offices, 42, Old Broad Street, 
Mr. George Keith presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
business in Manoas, which was their principal and terminal station 
from which they derived most of their traflic, had not been so 
prosperous during the past troubled year as during the previous 
12 months. The decrease in the cvrrency price of rubber owing 
tothe abnormal rise of the Brazilian exchange, as well as the 
smaller quantity of rubber received from the acre regions of the 
Upper Purus and Jurua Rivers, rad had a depressing effect on local 
trade generally, which had reacted in a measure on their business. 
The ordinary traffic transmitted showed a emall increase in 
messages, but a decrease in words of about 2 percent. Tae official 
and Press traffic, which was carried at reduced rates, had also not 
been во heavy. In addition to that, the gold basis upon which 
their rates were fixed, came into operation in April last year, and 
took away the advantage of the high exchange, which until then 
had added very considerably to the receipts of the preceding year. 
As a consequence, the traffic receipts had come out at £63,849, 
showing a decrease of £3,404, or about 5 percent. less than last 
year. That decrease had practically been covered by the increase 
of the subsidy. The cables during the year had been exceptionally 
difficult to maintain, but fortunately all the repairs required were 
most successfully carried out, and since July last year the full 
subsidy had been earned. Altogether the total revenue, including 
the interest brought in from the temporary investment of cash 
in hand, amounted to £81,133, or £221 more than last year. 
While no advantage had been gained for the  revenze 
by the bigh excbaoge ruling during the усаг, it had largely 
increased the local expenses. The increased repairs to the cables 
bad also added to the expenses and other items of expenditure 
were heavier. On the other hand, the cable bill for the year came 
cut less. Altogether the working expenses had amounted to 
£50,482; a decrease of £2,400. As mentioned in the report, the 
arrears of interest up to June 30th last year, on the 5 per cent. 
debentures, had been funded which, with the provision made for 
liquidating arrears of redemption to the same date, had greatly 
increased the yearly charges for interest and sinking fund on that 
issue. In addition to that, there was for the tir-t time the full 
charges on the 6 per cent. debentures. After meeting those charges 
as well as the working expenses there remained a eurplus for the 
year of £3,628, which reduced the revenue deficit to £74,607. 
During the yenr the forces of the river had been more than ueually 
active, and the cables had suffered considerably, etpecially in the 
upper reaches of the river, making it necessary to lay a duplicate 
cable between Manoas and Amatary—a distance of some 76 miles. 
That was one of the worst parts of the river. The original cable 
broke up shortly after it was laid in 1895, and practically dis- 
appeared, defying all endeavours to repairit. It was afterwards 
relaid along the north bank of the river, and had since been very 
difficult to maintain in consequence of the rocky nature of the 
bottom. The new cable had been laid along a carefully selected 
route on the south side of theriver. It was sheathed with special 
Steel wires, and it waa to be hoped that the two cables to com- 
municate over that difficult portion of the river would now be 
satisfactorily maintained. Ав regarded the present year, the dull 
season, which was the most difficult season for the maintenance of 
cables, was now over. The cables were all working and earning 
the full subsidy, and the outcome of the current year depended in 
a great measure upon the activity of commercial business in 
Manoas during the rubber season which had just commenced. 

Mr. C. W. Parisa seconded the motion, and the report was 
adopted. | 


Geneva Tramways Co., Ltd.—Meetings of debenture- 
holders and shareholders of this company have been held for the 
purpose of considering a scheme of arrangement. The scheme of 
arrangement was (1) that the company should be reorganised ; (2) 
that the 850,000 sbares of £1 each, fully paid, were to be extin- 
guished ; (3) that the 114,750 income certificates should be extin- 
guished; (4) that the 850,000 45 per cent. debentures should be 
surrendered and exchanged for (v) 255,000 4 per cent. debentures 
in the new company (or 30 per cent. of the holding in the old 
company), and (^) 510,060 shares of £1 cach, fully paid; (5) that the 
£39,692 5 per cent. third debentures should be surrendered in 
exchange for 30,000 shares of £1 each, fully paid, leaving a balance 
of 10,000 shares of £1 each unissued and to be held in reserve. At 
meetings held on earlier dates, the scheme was unanimously 
approved. 


Richard Hornsby & Sons.—The profit on the past 
year's working amounted to £34,232, and the disposable balance 
£23,397. The directors recommend a further dividend on 
preference stock for the half-year ended September 30th, making 
6 per cent. per annum; dividend on 5,545 new shares of £10 each, 
fully paid, from January 1st to September 30th, at the rate of 6 p«r 
cent. per annum, less income-tax; dividend at 8s. per share, free 
of income-tax (being 5 per cent. per annum), on ordinary shares to 
September 30th; placing to reserve account £5,000; aud carrying 
forward £1,026. During the year the company has acquired the 
business of J. E. H. Andrew & Co., Ltd., of Stockport, makers of 
the Stockport gas engines and suction plants. 


Dorman, Long & Co., Ltd.—The report for the year 
ended September 30th states that a profit of £176,232 was earned, 
and, deducting the debit balance from last year of £15,164, there 
remains £158,068, which it is proposed should be applied as 
follows :—Interest on first debeuture stock, £16,900; interest on 
second debenture stock, £15,000; writing off expenditure re issue 
of second debenture stock, £7,040 ; writing otf Clarance Steel Works 
experimental expenditure, £13,529; directors’ fees for year to 
September 30th, £2,000; dividend of 5 per cent. per annum, 
payable December 7th, £62,980; writing off for depreciation, 
£30,000; leaving £11,520 to be carried forward. 16 is stated that 
the company is fully occupied in all departments, and the prospects 
for the current year are good. 


Castner-Kellner Alkali Co., Ltd.— The report for the 
half-year ended September ,30th last, states that the net profit 
for the past six months is £35,946, to which has to be added the 
amount brought forward from last account £14,548, making a total 
of £50,494, and after deducting debenture and other interest 
(£4,971) there remains an available balance of £45,523. The directors 
now recommend that £15,000 be appropriated to de preciation reserve, 
increasing that account to £130,000, that a dividend at the rate oi 
7 per cent. per annum be paid for tbe six months, leaving to be 
carried forward, £14,773. The new works at Wallsend-on-Tyne 
are now working satisfactorily. 


London, Tilbury & Southend Railway.—The com- 
pany is issuing £225,000 of 4 per cent. debentures for new works, 
including the electrical equipment of the line as far as Barking. 


Scarborough Central Tramway Co.—The directors 
recommend a dividend of 3s. per share, free of income-tax, for the 
past year. 


Stoek Exchange Notices.—The Committee 
appointed special settling days as under :— 

Wednesday, December 5th.—Newcastle-upon-Tyne Electric Supply Со., 
Ltd.—Further issue of 12.500 ordinary shares of £5 each (issued at £2 per share 
premium), £2 16s. paid (£2 capital and 16s. premium), Nos. 75,001 to 87,500; 
and 12,500 preference shares of £5 each (issued at 10s. per share premium), 
£2 4s. paid (£2 capital and 4з. premium), Nos. 75,001 to 87,500. 

Thursday, December 6th.— Mexico Tramways Co.—Interim bond certificates 
for $7,000,000 general consolidated first mortgage 50-year 5 per cent. gold 
bonds. 

The Committee have aleo ordered the undermentioned securities 
to be quoted in the Official List :— | 

Lancashire United Tramways, Ltd.—£250,000 5 per cent. prior lien debenture 
stock. 

Manx Electric Railway Co., Ltd.—22,900 54 per cent. cumulative preference 
shares of £5 each, fully-paid, Nos. 301 to 21,635 and 23,436 to 25,000; and 
£200,000 43 per cent. first mortgage debenture stock. 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—Further issue of 12,500 
ordinary shares of £5 cach (issued at 42 per share premium), £2 16s. paid (£2 
capital and 16s. premium), No. 75,001 to 87,500 ; and 12,500 preference shares of 
£5 each (issued at 108. per share premium), £2 4s. paid (€2 capital and 4s. 
premium), Nos. 75,001 to 87,500. 

And are asked to allow the following to be quoted :— 

City and South London Railway Co.—4£150.000 5 per cent. preference stock 
(1903). 

Liandudno and District Electric Tramway Construction Co., Ltd.—775 shares 
of £100 each. 


City of London Electric Lighting Co.— Mr. Joseph 
Bevan Braithwaite has been elected chairman in place of the late 
Mr. George Herring, and Mr. Frederick William Reynolds deputy 
chairman; Mr. Frank Bailey and Mr. Joseph Cecil Bull haye 
been elected members of the board and joint managing directors. 


Central Electric Supply Co.—The company notifies 
that the 4 per cent. guaranteed debenture stock transfer books will 
be closed from November 17th to 30th, inclusive, preparatory to 
payment of interest due December 1st, 1906, 


Joint Stock Companies Strack off the Register.— 
The London Gazrtle gives notice that the following c-mpanies have 
been struck off the Register and are dissolved :— Marylebone 
Electric Supply Co., Ltd.; Mazarron Electric Light Co., Ltd.; 
Petersen's Water-Tube Boiler Co., Ltd. ; Redditch Electric Traction 
Co., Ltd. ; and Road Traction, Ltd. 


have 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


t Sunderland 93 | 47.739 4 2,806 10:87, .. 


| Fort- | Receipts for No. Route 
Locality. | night the of Total to date. miles 
ended. fortnight, wks. open. 
| £ * £ £* Ы 
Aberdeen . . | Хоу. 14 2513.4 95 | 24 | 87,220 4 2,009 14-4 
yr ee ee ee 99 17 349 y 5 26 9,809 + 167 8 ee 
Bath .. „э ©] on ч 1.75 8446 88,349 + 6,601 | 18 ee 
Belfast ae | n 16 | 6,590 41,920 | 46 | 152,417 | 47,750 j 40 f 63 
Birkenhead .. ee ” 18 1,947 pt 98 | B3 35,7. + 906 13.5 
Blackburn .. ee » H 1,001 t 147 | 33 35,614 + 2,22 | 136 | .. 
Blackpool Corp. 713 » 15 673 7＋ 5731 47.028 i+ 8,502 11:87! .. 
„  —Fleetw'd' „ 17 4111/4 79 2 22,564 |+ 8,66 | 8°25) .. 
+ „ —Lytham' Sep. 2 825 + 155 39 | 12,7 4 1,353 7 
Bolton ron .. | Хоу. 18 3,930 — 314 33 71,610 + 6,762 26 +1 
Bournemouth — . , 14 2,4 4 29 323 | E8103 $10,659 20:6 J 14 
Bradford e.  ..| , 17 tH" + 441183 | 153,355 + 6,462 58 47 
Brighton ..  ..| , 18' 1.50 — 31|88 | S406 n | 95 .. 
Bristol i „ 16, 9,176 — 46 iis S.  928b|.. 
Brit. Elec, Trao, Co. | | | 
Airdrie .. oe! og 9 43954 21 45 10,031 .+ 792 8:65 .. 
Barnsley .. ein 9: 290 кз ym н 7344 + 100 | ee 
Barron... a 9 462'+ 35 „ | 11,820 881 5˙57 
Cavehill .. „ 9 105 i 49 |» 4,107 + 1,8188 T 
Devonport e|n 9 850 1¢ 12 „ | 20800 . 31 | 8&85| .. 
Gateshead.. ../ „ 9 1,975 + „ 413,875 + 2,15 1195! .. 
Gravesend, N'fleet „ 9 | 437 i+ 18 „ | 11006 4 566 65 .. 
Greenock .. . „ 9 1.032 — 103! „ | 80269 1+ 1,117 725 
Hartlepool e|.» 9 Bet 19 „ 13, 14 1,67 679|.. 
Kidderminster . „ 9 181 — 10 „ 5,185 — 45. 
Leamington |» 9 264 + 17 | И 7,958 + 9,601 | 8 | ., 
Merthyr .. ejn 9 4105 + 41 „ 8,965 + 399 99) .. 
tMetropolitan .. E 9 | 6,149 | +1,026 |o» | 155,466 (285,251 | 99 | .. 
Middleton.. eli aa 9! il i 16,035 + 681 8'5 .. 
Mid.JointCom'tee „, 9 18.411 1,992 „ | 454,355 14,823  .. |... 
Oldham — Ashton, „ V( 1128 + 8 „ 25,895 T 716 918| .. 
Peterborough ..: „ 9 201]. 4|, 5,951 — 936 £81|.. 
Potteries .. ..| „ 93.768 Te 15 „ 80,801 |+ 4,111 9 
Rothesay .. — „ 9 r Bj n 10,726 1+ 1,603 275) „. 
Southport — „ 9 478 — 7 4, 14.70 T 601 8˙ 17 
B. Metropolitan. „ 9 yr bs 39 13,317 "Gee. Hh ee 
Bwanse& ..  ..| „ 9 1.622 + 80/45 | 85,009 + 5,529 | 66 | .. 
Tynemouth „ 9 252 — 51 „ f 11,910 + 49 B75] .. 
Weston-g-Mare „ 7 80 + 17 | 15 7,228 + 624; B { 
t Worcester.. — ..| „ 9 437 — 4) | 130005 — 784 6-75 .. 
Wrexham.. IE 191+ 16 „ 4,736 + 172 eo 
Yorks. Wool. Рів. | „„ 9 | 1,772 4 232 „ 40,093 11,121 17 | .. 
Miscellaneous „ 9 | 189 '+ Gil u 4,838 — 241 > 
Burnley a | 5, 17 2.212 |+ 193 | 45 T ee | T5! 
Burton-on-Trent .. „, 18 Bil T 213 10,173 '— 431 10 7 1˙5 
Bury .. .. ..|, II 159, .. |32 | 8235501.  .. 105!.. 
Cardiff ee ej o 10 3.875 + 140 32 | 68,592 + Б00 15˙87 
Carlisle ee ol ,, 17 810 + 27 | 46 B2] + 122 
t Jbatham and Dist. | , 8 619 + 65 45 31,340 4 1,463 13:84 486 
Cork .. „ 15 | 796 — 20, 46 22.278 — ӨЗ OHO) .. 
tCroydon  .. „„ 9 1,272 J 131 23 85,926 T 3,471 12 |+ 1 
Darlington .. |. 10 422,4 30 32 0,021 i+ 258 | 87 | .. 
arwen ee ee T 16 | 487 l4 80 83 8.569 + 422 | 4°86 ee 
t Dover ve „ 10 201; 9 32 8.911 1165 4-75 14 1 
Dublin „ 16 9169/4 222 20 | 105330 14 5,1733 118-751 4-2 
Dundee 4 2 | „ 141, 2,123 + 3ʃ4 24 29,501 |+ 5,443 13 |+ Б 
East Ham „ 17 | 1,536 (+ 162,33 | 80,830 + 3,045 8 |+ 4 
Exeter ee . „% 16 525 T 105 | 33 10,179 (+ 197 | 4°95 + 5 
Glasgow — ..  ..| „ 17 32,767 48,218 | 27 | 410,547 | 483,364 |81:25|4- В} 
Hastings |, 16 1,209 .. es NE "NN ^ 
Huddersfield 1 gy 17 2,809 ＋ 209 | 33 51,141 |+ 4,972 28 |., 
Hull .. ee |, 17 4,675 [ 462538 77,012 |+ 3,018 | 18 a 
Here 1 823 49 33 16,527 1+ 841 (687! .. 
Ilkeston m „ 15 242 H 82 33 4,073 |+ 555 8B! ., 
Ipswich «s oo | 4, 17 709 + 69 | 3 15,183 | + 95 | 10:5 | .. 
Isle of Thanet |» 109 602 Jem Bs | 46 81,082 -+ 919 11 5% 
Kilmarnock .. TE ws 17 289 + 297 27 4,381 7 61 4:95 .. 
tKirkcaldy .. ..| „ 14, 252 57|... “ uc TB. 
Lan'kshire Trnf. Co. |o» 15 1.721] 9246 40,811 |+ 6,384 РУЧА 4 
{Lancashire United | ,, 14 1,093 4 238 | 46 45,765 |+ 6,141 87 + 9 
Leeds ee „ 10 11.915 , 992| 32 | 201,059 1 12,954 | 96 |+6°5 
Leicester. ,, 17! 4,256 |. 401 46 is „ 
Leim.. „ 10 бб + 190 26 13,8 4 5,04 6 1 
Liverpool oe „ 10 10,733 ＋ 435 45 480,831 ＋11,110 104 ＋ 1 
L. C. C. e „„ 3 51.2 | .. 181 | 819,939 | .. | 1062 +55 
London United.. „ 16 10,85 41,828 46 | 287,584 494,032 | .. |... 
Lowestoft ..  ..| „„ 17 BIG % % 7 1339 f 216 851 .. 
Manchester.. |, 17 26.902 4 2,659 83 | 462,751 731,619 146 +91 
Newcastle .. |» 107, 80 41,568 | 33 | 135,641 ＋ 9,547 2555 
iNewpor ..  ..| n 10 578 + 31,9» | 3006 | LDS M-5 4 155 
Northampton e| a 16 Til + 52,93 | 15,133 + 479 55 
Oldham — .. „ 18 3.434 + 305 34 | 62478 + 6201815], 
Pontypridd os o> | т 17 | 307 |+ 32 33 | 5,012 i+ 235 | B'b . о 
Portsmouth... ..| „ 17| 8,030, 218 38 | 70,795 69 15 
Preston T eo] gf 14 1.53 ＋ 176 . is . 10 |.. 
Reading |, 15 1,196 |t 56 | 33 21,544 |+ 348 76) .. 
Rochdale... .. „ 17, 1.821 + 308 32 83,572 |+ 7.321 1 2076 | .. 
Rotherham .. |.» 15 1.055 83 33 16,771 (+ 1,571 10 767 
Salford e ejs 12 8501 482 32 147,686 |+ 5,624 88.9 
Bbefeld ..  ..! „„ 18 | 10,391 550 31 | 161,072 12.931 35˙75 T 14 
Southampton e|,» 11 LIB: a 324 | 83,046 f 5000) 
Southend-on-Sea .., „, 14; 616 56 33 114,752 7 935 6 |.. 
Stockport е . $a is os 
I 
| 


eside  .. ч: 21,036 |+ 1,918 | 8'87! .. 
Walthamstow s 17 874 1&6 33 20,679 ii | RA 
West Ham .. s 15 | 4,117 499 | 83 75,958 716.102 147 |+ 1:4 
Wolverhampton „ 1] 1,610 135 32 28,460 |+ 1,430 125 
Yorks. W. Riding .. | ,, 14 | 2,172 834 | 46 89,117 ys | 8 2 oe 
Baker St.-Waterloo 217. 4,220 20 30,835 . 8°75 .. 
Cen. London Riy... „ 7 | 18,852 |— 445 20 | 118,190 — 6,488 6... 
City & В. Lon. Rly. „ 18 6,102 — 64 20 52.691 (+ 2,145 | 6:26 | .. 
Dublin-Lucan К, » 16 188 + 10 20 2.605 — 17, 7 
G. N. and City Rly. | ,, 17 8,826 + 163 20 83,559 (+ 2,2223 | BB! .. 
L'pool Overh'd Rly. | ,, 13 2,755 + 07:120 29,954 — 407, 6:8 | .. 
Mersey Railway ..| „, 17 8,525 |+ 207 | 20 83,702 |+ 2,527 | 4:5 .. 
Metropolitan Rly... „ 18 81,62. 20 | 296.280 | va 70:5 | .. 
Met. District Rly... | ,, 18 | 17,191 +1181 20 | 152.432 412,373 94 |... 
Anglo-Argentine . „ 18 33,911 '+4,347 | 46 | 696,571 481,608 48 
Auckland. oo | „ 9 9,728 + 639 | 42V 109,562 + 7,987 1924 + 6 
Brisbane . „„ | Oct 11,721 +1,371 | .. - | m oe oe 
Brit. Columbia Rly.: Sep. , 23,001 | * 2,967 ; 13 59,223 |+ 8,706 | .. ee 
Bu'n'sA'r'SE.T.Co. Oct. 20 2,996 4 402 | 42 | 57,212 7+ 6,389 „„ 
Bu'n'sA'r's-Blgr'no | Nov. 11 | 5,2208. + "H0 | 45 163,871 ＋ 8,459 | .. | oe 
Calcutta es e|,» 17 6498 + 517 we ee acl E 
§Cape Electrio T, Ld. Oct. 14,475 | ee oe ee ee ee ee 
$Geneva . 2 ee n 7,971 it 299 ee ee ee PES ee 
(Kalgoorlie, М.А... | „, (8,935 „ 48 42,933 vs 205 
Madras ee ee | Nov. 16 1,007 |+ 161 | 45 20,111 |+ 2,420 | 1075 | +1} 
$ Lisbon oe ee | Oct. 26,375 oe ee ee „ә ee ee 
Mexico oe ee Sep. 74,400 ee ee se oo oe ee 
į Perth (W. A. eo! Nov. 9! 1,489 + 98 | 46 65,253 |+ 8,501 24:95 +5 


* Compared with th 
руз @ corresponding 


d of 1906, 
horse, steam and other receipts, 


t One week o 
§ One month, d 


STOOKS AND SHARES. 


Tuesday Afternoon. 


Business fluctuates in somewhat irregular fashion amongst Stock 
Exchange markets. Some few departments are decidedly busy, 
and others command much more attention than they have done for 
the past two or three months. On the whole, it may be said that 
the Stock Exchange is reasonably active, and were the Bank Rate 
but to be reduced—of which there appears little enough prospect at 
present—markets might go ahead in more satisfactory fashion. 

As it ів, а revival in Home Railway Stocks has for its base a 
public recognition of the fact that even & 6 per cent. Bank Rate 
will not last for ever. Granting this, many prices seem as though 
they were too low, and bargain-hunters are on the look-out for 
cheap stock. ; 

In this revival electric railway stocks have not participated to 
any extent, with the exception of Metropolitan. The price of the 
latter has advanced to 634 upon a slight improvement in the 
traffies. Last week, by the way, а printer quoted the stock in this 
column at 6, but he must have been a bear. Districts are also 
better at 213. 

City and South London put on a point at 43, although Central 
London Deferred is a similar amount down at 734. The latter is 
in spite of an impression, fairly general, that the stock will get the 
regular 4 per cent. at the end of the year. Some of the more 
cautious prophets, however, place their estimates as low as 
3 per cent. 

Not a single change has taken place in the Electricity Supply 
list, so far as the Metropolitan companies are concerned. Business 
in the shares is very quiet, and it is noteworthy that on Monday 
only three transactions were recorded in the shares of these com- 
panies. There has been some demand for River Plate Electricity - 
shares, and the 6 per cent. Preference changed hands at £1. "There 
has also been a little doing in Kalgoorlie Electric Preferred at 
about 16s. 6d. 

Marconi shares have fallen ү upon the denial of the rumours 
that the company is to be amalgamated with one of the United 
States Corporations. Rumours have been in circulation once or 
twice lately to the effect that some such arrangement might be 
effected, but the publication of the report has brought a prompt 
denial from the managing director of the Marconi Company. The 
price is now about £1. 

West India and Panama Telegraph shares provide the feature in 
their particular department this week, having again risen sharply 
upon the declaration of the dividend on the first Preference shares. 
As we showed last week, the arrears have been cleared off to the 
end of 1905, and 4s. a share on account of the half-year to June 
30th, 1906, will also be distributed. This has caused a brisk im- 
provement in the four issues of the company. The Eastern group 
continues steady, but without noticeable change, except for 3; rise 
in China shares, and the Anglo-American set has quieted down 
considerably. There is still a lot of gambling in Anglo “A” stock, 
but the alteration in the price amounts to no more than 8 fail. 
Direct United States have recovered the half-crown lost last week, 
and so have Great Northern of Copenhagen shares, Western Tele- 
graph shares, є 5s. dividend, are only 4 lower at 144. The only 
changes in the Telephone market are у; rise in Monte Video Or- 
dinary, replacing the recent insignificant fall, and 3 fall in United 
River Plate Telephone to 7}. 

Traction issues, on the whole, are steady. British Electric 
Traction Ordinary at 44 have advanced another 8, and the market 
is becoming more settled. British Columbia Deferred is 2 lower 
at 1253 ex 3 per cent. dividend, and Anglo-Argentine Preference 
at 54 have receded a trifle, though the Ordinary are better at 74. 
No change has occurred in London United Trams. 

British Insulated attracted buyera after their relapse, and are 
B higher at 68. It must also be noticed that Willans & Robinson 
Preference were wanted, and the price at 21 has added the fraction. 
This is the first time in many weeks, we think, that the shares have 
moved up. Dick, Kerr Ordinary at 14 are slightly easier, but the 
manufacturing list, as а whole, is uneventfully quiet. Aron Meter 
Preference rose to 168. 6d., and then fell a shilling. 


Belgium.—La Société des Centrales Electriques is the 
name of a new company which has just been formed in Brussels 
with а capital of £116,000. The new undertaking, in which the 
Société Internationale d'Enterprises et d'Exploitation Electriques 
and the Compagnie Internationale d'Electricité are interested, has 
been organised with the object of securing the exploiting con- 


. cessions for electric lighting and power und 


ee Л ы рм 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Business ALNO Rise 4 


Hwok Closing Clo k ended 
or Dividends for the last otations otations wee or 
ro four увага, Dor. 13th. Nor 20th. NC Fall — 
: 1909. | 1908, | 1904. | 1905. T TE^ Highest Lowest. А 
36,000 | Amason Telegraph Co. shares, Nos. 1 $0 96,000 | 10 Nü | Nil | Ni M 4— M— 33 T Z = 
185,608 | Do, до. 5% Debs., Мов, 10 1,960 Red. | 100 | Nil | Ni | Ni | 5 в: — 98 5 E - m 
шш Anglo-American Telegraph. — eee es BOOK "d B 100 0 109^ —110 1ió 106; т. 
8146. L] е Pref. ee oe 2 273— 278 262— 21 27} 2615 TT 8 
48,700 Do. do. е ee .. | Stock 8 i 1 —108 101 —103 ae sä 
60,000 lo-Portuguese Tel, 5% Mort. Deb. Stock Red. | 100 " ; e 101 — G- 17 .. E 
44,000 Telephone, Nos. 10 $4,000... nor | Б | 6 7% | 8% | 8% 1 9T — 99 к ; 
1,989,858: | Comme Cable Sting. 600 year 4% Deb. bk. Red. Stock | 4 4 4% 4% 97 — 99 2y ee : 
pes LAE уби 10 % Prem. o 10 og Sg |04 14 MI 15 m— 18 172 . 
12,981 | Direct Spanish Telegraph, Or. 5 | 4 42144 | 44 Bg af .. > .. 
6,000 Do. do. 10% Cam. Pre. 5 |10% |10% | 10% | 10% E. wj B 109 .“ e °° 
60, 7102 Direct United Beater WW 5| 5 оў Y 158— 15 16 1535 | ү + & 
s Cable PE ee ee РҮ! 20 . 8 9 9 4 Ley 1 s 1 —1024 eo 
65,500 | iroot W, India Cable, 44 % Reg. Deb., 101,900, 1% 8x 4% 8» | H% 1004—1024 198 41 14 1883 
9,000,000 р С Р 275 Frei. Sex . | 100 | 3% | 8% | B4 | 89 | 70—72 105 —107 z 107 10 
1,848,772 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 4% 4 X ‘ 8 5 ип, сүс! 123 a 3 i 
$62,400 Do a 1 Deb. Sock B Stock i 4 | ad | 43, | 4%, | 1054—1075 1058—1074 i| 107 T 
806,000 | Каза B, Afric, Tel., 4% Mt. Db., 1 to 8,000, red. 1000 | 10 | 4% | 4% | 4% | 4 % | o 99 —101 Pi | 9 .. 
300008 | Do. 4 % Reg. M, Debs. (Mauritius 86 b.) 1108000 | Æ | 4% | 4% | 4% ‘3 $9 7101 x 10110 9 i ү 
180887 р 8 8 Pre. 10 5 oe | EX | 62 148— 14 143— 144 1443 | 144 
150,000 | Great Northern Telegraph, of nhagen ee 10 144 5% UX 24% 854— 874 6 — 88 ee + à 
871,900 Halifax 5 Cable, 44% 18% ea] 100 44% 44% 4% 4496 1004—1024 1005—1024 % "T 
17,000 | Indo-Eu Tolo, nm m Ne m [n % |10% |18% |18% | 6 i — is el MCA MES 
961,197 | Marconi’s Wireless Telegraph.. .. ..  .. 1 Ni Nil Nil Nil 5 Ht iis n i 10 
72,680 Monte Video Telephone Co., 144. ori. 1 | 8 8 4 5% 5 1 ** 8 e ; 
Y зола! ephone, Det 0 оп) ee oe ә 100 m 5 5 5 108 —110 108 —110 1092 16054 
"1500 | Do. do. 69 Cum. let Prein. 10 | 6 6 в 6 11 — 18 1l — 18 I . .. 
А в " в ee se S 104 — 124 А ne 
15,000 Do. do, 6 . nd Pref... ..| 10 | 6 6 6 8 1 12} 5i 511 53 
юне | Do 4e. "X Deb Geek Rel. . gte % | NT MT | 8 10 2 —100 | s 
* a e ry ee =» . e 
з озар WS cia dice тты ы sul Ti бё | ae | Th CI 1 
e e ‚ aD leo, о = — e» " 955 
60,000 Do. ig do. 69, Cum. Pref... 1 6 6 6 6 lj— 11 xd bi lf 564 ve L 
100,000 Do. do. do. 4% Red. Deb. Stock 100 иН i PN 4 — au ee ee 
100,000 Pacific & European Tel., 4 % Guar, Debe., 1 to 1,000 100 - $ - 7 - 4 4 99 —102 2 77 e "e 
eu : ee Фә ee oe ae ee ee — эө ee 
ma | Ronee he Hey xe e | ys | oa „ | ae | AE 
ne es ee se ee ee t = » Ы Ы 
40,000 Do. 5 ф Pret., Nos, 1 to 40,000 5 5 5 5 5 118 "a . ee oe 
179,947 Do. do. БҸ Debs... .. .. '.. | Stock 5 5 5 6 110 —118 — Ун ap 
15,0000 | West African Ce. Иң » Shares ee a ae 10 3 4 4 9 10 — 104 10 — 1 a А 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 | 9 i i Nil i x L e. e. 
150,00 | Do. ‘% Debe., 1 to 1,500 guar. by Bras. Sub. Tel, | 100 | 4 4 4 4 1 Bir 14 — ма dni ial а 
907,990 | Western elegraph, Ltd., Nos. 1 to 207,990 „| 10 7 1 1 7 14$ — 14, ime 3402 
Bo. A Deb, Stock Red. .. | 100 4 4 4 4 02 —105 w= o +? 
‘88,822 | West India and Panama Telegraph .. ... .. 10 N Ni Ку 13 j i— А 10/ oe TU 
B4,568 Do. до. 6% Cum. Ist Pref. e | 10 TA 17 6 b % 4 — s dis oå а + i 
4,660 Do. до. 64 Cum.9ndPref. .. ‚| 10 Nil xh. 5 s = a 
80,0002 Do, do. 5 & Debs., Nos. 1 to 1. 00 100 | 5% | 5 5% 100 —16: 


| e 


Including arrears, 


FI. FCTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


| | a re 
' f Angin-Argentine Trams, Nos. 260,008 to 510,007, } | | __ — } T 7 + 
70,000 {Ао to soon. 07.2000 to БО, % „ 2 18%! TH тъ о р Шш | : 
260,007 Do. % Cum. Prefs., 1 to 960,007 .. b si 6 5 5b 518— (А t2— 6 6 514 — т 
266,600 ; Permanent, 6 % Deb. Stock, 1888 | 100 us 6 6 6 189 —149 - 139 —142 se 2 
285,100 Auckland E. Trams., 5 % Ist Mort. Deb. Stock e* | 100 ee 5 6 6 108 —105 104 —1CÓ oe 3] 
800,000 | Babcock & Wilcox, 1 to 580,000 за ss "m 1 ss 17 20 20 BE— 48 8j— 4 80/9 79/44 
100,000 до. Pref., 1 to 100,000 ee 1 ee 6 6 6 1 1 "n lyy- lfa ее " 5 7 d 
British Aluminium, Ord., 2,001 to 40, 5 * "EM 7 — s} 58— DA бп Үз 
. do. um. Prein. 5 Nil Nil | 7 1 64— 91 6 

90,000 do. "A" % Cam. Pref, eo ee 6 Nil Nil 6 6 6— b s; : 

90,000 Do. do, 4% Funding Certs. ..  .. Б 2 би 4 4 4 — 4 — 44 Ж Vs : 
258,000 Do. do. Б & let Mort. Deb. Stock Red. Stock | 6% | 6% 5 5 102 —106 101 —105 2s e Ex 
800,000 Do. do. % Loch Leven Debs. xs 100 n “> 23 m 100 —108 100 —103 : 

B00,000 Do. b Pret. Ord. Stock ee ee ee 100 ee B b 5 110 —115 110 —115 . 
Do. 5 % Cum. Perp. Pref. Stock aa ee | 100 é. 5 5 5 108 —111 108 —111 1092 1081 
me | De рота Базда | c || d$ ю-к (юли | cmq 
° ancouver Power . 1 to 9,2: is — = e 
188,901 | British Niectrio Traction 3 gs 10 | 8 6 6 8 Sj— 4 4i— 4i 91/3 | 82/6 | + d 
161,481 Do. do. 6 % Cum. Pref. .. .. 10 6 6 6 6 9,5 — 8 — 8 8га 
1,615,422 | Do. do. 5 % Perp. Deb. Stock .. | Stock | Б b b 6 104 —107 104 —107 1052 1 
410,178 Do. - do. ` aud Deb. Stock Red. | 100 к » 44 4 85 — 88 xd | 85 — t8 , e 
100,000 | British Insulated and Hels 7 Cables 5 5 10 8 8 8 6 — 6— 64 63 + à 
100,000 Do. do. 6 96 . Pref. ee ee Б 6 6 6 6 b a 58 — 68 е ee 
0 ouse T А ап v l— 1 А 
po ue { $75,001 to 475,000} | 5 - | 6% | мп |... 1— M à 
1,016,858 Do. do. 4 % Mort. Deb. Stock .. | 100 фә 4 % 4 wR 4% 15 — 79 15 — 79 ; . 
60, qBrowett, Lindley & Co., NA ae «s v oo | £l Nil N E Jl їв ° ed . 
q ; à 6 m. Pref. ..| él Nil Nil Nil к 14/6 to 1 14/6 to 1 ee е5 oo 
105,781 | Brush Blectrical Engineering, Ord., 1 to 106, vi . Nil Nil Nil 2496 — 1. V 
Non-cum. е в ee 2 6 6 6 6 % là— 18 11— 18 oe е 
Ро. Perp. Deb. Stock .. | Stock 4% — 98 #5 — 91 285 HAN —1 

125,000: Do. Perp. 2nd Deb. Stock k 89 — 85 $2 — 85 824 Я oe 
100,000 Buenos Ayres & ano, 1 to 00,000 ee ee b ee 8 4 8 8 — 8 — 84 еге е 

40,000 ро. “А " 6 9% Cum. Pref., 1 to 40,000 | 5 m 6 6 6 — bb— öğ 53 i ee 

Do "p do. 1 to 27,600 ee ee b б 6 6 6 — 4 6+ 95/- ee — i 

817,700 Do. 5 % Deb. k .. oe ee | 100 їй 5 b 5 105 —107 105 —107 " T 

Do. 5 % 2nd Deb. Stock os æ. | 100 ds 5 5 b 102 —106 103 —106 А И we 

106. Caloutta Trams., 1 to 106, А ss Us 5 as 6 8 8 Tj— 81 7à— Si Bye 75 .. 

82,610 в ,001 to 187,610 5 ee es ik 8 96 74— 72— 84 ee . 

29,880 Do. 5 €, Cum. Pref., Nos. 1 to 20, 980 à m x 8 б 54 51— 57 58 Е 
860,000 è % 1st Deb. . œ.. | 100 а 108 —106 108 —106 = о 

85,000 | Oallender's Oable Construction 8 .. € 5 | 15 ij 1 10 — 11 10 — 11 103 : T 
: 40,000 Do. do. 5 96 Cum. Pret. ee ee ee 6 5 b b 623 ee 
800,000 Do. do. 49% let Mort. Deb. Stock Red. | Stock | 44 4 44 4 1 1 1084 —1104 sv or 
491,929 Cape E. Trams., 1 to 491,999 ee ee ee oe 1 ee 16 10 5 g $4— i 9 0 ee е 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. ИЕ s 1 aH 4 4 6 l4í— 1d 97.— 14 c 
280,211 Do. do. 44 % 1st Mort, Deb. Stock | 100 "es 4 44 —102 —102 , s 

1,099,608 | Central London Railway, Stock oo „ә Stock 4 4 4 4 88 — 85 88 — 85 887 . 

680,816 Do. do. 49% Pref. Stock .. | Воск | 4 4 4 4 07—99 | 97—99 | 

1,480,000 | City and South London Натат ee оо оо | Stock H 4l — 48 | 49 — 44 423 411 +1 

85,000 пою & Co., Мов. 1 110 * 8 5 % là— 12 là— Ho | 80- | .. не) 

1000001 || e ee d ооо awed | | e | 8% | 5X | 6% |5% ж-ш | и-и. s cn 
*A 


period of nine months. + Quotations on Liverpool Stock Exchange. | Unless otherwise stated all snares are ually paid. § Interim dividends 
5 | | And bonus of 108. Ч From Manchester Share List. 


(SContinued om next pase) 
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SHARE LIST OF ELECTRICAL OOMPANTIES.—(Oontinued) 


Prosent an Block Dividends for the FV 
nia Bhare. last four years. Nov. 20th, 1906. | Fall— 
1904. | 1906. Higheét,Lowóst. 
260,000 Dick, Kerr & Co., 1 %0 960,000 эе эө ее ee 10 10 % 28/9 ее 9.9. 
805,000 ро. do, 6 96 Cum. Pref., 1 to 805,000 ee 6 6 ЫШ ыы es 
994,150 ро. до. 44 % Deb. Stock ee ee ео 43 ee ee oe 
60,000 | Dublin United Trams. (1806), 1 to 60,000 |... 6 6 » к 
69,987 | Do, Pref. between 1 and 60,000 6 6 .. ee oe 
99,961 | Edison & Swan Utd., “ A"' shrs., £8 pd 1 to 99,961 al d^ 2— 21 1 13 31/8 . oe 
4468 ро. A A poa OB, 01 7,189 es 4 4 % B8 80 a at 86} 9:6 me 
100,000; Do. 5 and Dob, Stock Prov. Certe, all pa. b 64 90 — 95 90 — 96 oe oe oe 
112,100 6 1 to 112, 100 ee ee ee Nil 1 tA ў Ta ее oe 9 
81,800 Do. do. 7 96 Cum. Pref., 1 to 81,890 1 7 96 2 2 ee ee “+ 
900,000 Do. do. 4 Pe . 18$ Mort. Deb. Bk. 4 4% 83 — 86 83 — 86 ы os es 
25,000 | General Electric Oo. (1900), 5 €, Cum. | E 6 5 9 — 9) 9 — 0% - os ee 
900,000 : do. ort. De Е 4 4 91 — 94 91 — 94 үз 2l s 
78,000 | Gt. N. & City Rail Pret, Ord. 5 A ' 4% 1 to 78,000 4 4 ан 82 37 . 
96,000 | Greenwood & Batley 7 % Cum. Pret. „5 7 7 10 107 s ve " 
оо н (W m 6 Mo W bs. "P $6 is 15 K M gr Eer oo oe oo 
А еп1еу'в є ) Telegraph о B, s d 5 — — ee ee oe 
е до. Pref. oe ee 54— 64 54 ое ое е6 
150,000 ро. do, ort. Deb. Stock 108 —110 108 —110 1002 ee ee 
‚000 | India-Rubber, Gutta-Percha & Telegraph Works.. 6 1 17 — 18 7—18 ^| 1% os ee 
87,500 Liverpool Overhead Railway, Ord. .. .. is li Nil là— 18 lg— 18 oe oe + # 
10,000 Do. do. Pref. £10 paid ie 5 5 5 — 5 — 6 bs os m 
600,070 | London United Trams (1901), 1 to 60,007 .. ө» 6% 8 7— 9 8 — 4d xS EM +è 
809,980 ро. do. 860,008 to 100,000 (£6 paid) .. 6 8 8à— 44 8— .. oe oe 
196, Do. do. 596 Cum. Pref., 1 to 195,000 .. Б 5 8— 9 8 — 9 83 oe T 
1,881, Do. do. 49% lst Mort. Deb. Stoo 20 4 4 90 — 95 90 — 95 92 К : 
814,016 | Me tan trio Trams, Defd... .2 ee N 8 i 2/- " ee 
600,000 О, 5% Cum. Pref. os oe ee 6 b 17/- ee oe 
RBO, Do. 44 96 Deb. Stock Red. oe oe 4 4 —100 9 = ae oo oe 
150,000 | Peebles (B.) & Oo. 6 % Cum. Pref., 90,001 to 50,000 6 6 5 4 5 . I ee 
94,500 | Potteries H. Tro., 90,001 to 40,000 & 60,001 to 54,500 5 4 E ўз ву e 
94,500 Do. 6% Cum. [T] 1 to 90,000 & 40,001 to 44,500 6 b 1 1 1 oe ee 
245,000 Do. % Deb. Stock ee oe we ee ee 43 43 101 —104 81— 3 xd 2 ы os 
87,860 | Tele Construction and Maintenance Ж 15 16 82 — 84 8l 823 ee 
150,000! ; 4 % Deb. Bds., 1 to 1,500 Red. 1909 4 4 100 —102 100 —109 | КУ ks 
8,699,200 Undergd. E. R., Lon., 596 Profit Shar. 8. Nts. ee b б; 90 = 92 90 ж 92 907 s2 ee 
640,000 | Waterloo & City Railway, Ord. Stock i z a a 99 —102 99 —102 100 T А 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 il il E — EE RE i 
66,666 | Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 Nil | Nil 1— 9r 2 476 | 45/7 | + 
246,806 Do, 4 1st Mort. Deb. Stock ee ee eo 4 % 4 % 16 — 80 15 = 80 ee ee 
+ 
ELECTRICITY: SUPPLY COMPANIES. 
14,000 Brom! (Kent) E. L. & P. 1 to 14,000 ee ее 5 — 53 = А ee ee 
60,000 і do. 4 % Ist. deb. stook .. 4 99 —101 99 —101 І x 
29,877 | Brompton & Kens, Elec. Lt. Sup., Ord., 1 to 90,000 10 & 8 T oe . 
00,000 | Central Ei tri 74% Guar. Deb. Seer ^ 101—104 101 —104 B i » 
, n ecwrio y uar. в m . т mre ee oe ee 
80,000 | Charing Cross aud Berend Elecieioity у] _.. ; 84— 44 — 4à T ^ КУ 
80,000 Do, hey Undertaking ^ 4 & Gum. Fri, X 1 4 "GE OE Ж. 
, e nae в в y^ oe ee * 
000 в 405 4 % Deb. E ee p. 101 —104 101 —104 ee ry ee 
496 Chelsea Hlectricity Supp! PIS ^ v eo or. 54— 5$— 68 es oe oe 
gott А City t Lo e. b. Stock в еә we 106 m 106 f. 10 97 ee 
t о ndon Cleo. Ligh Ord. 40, 1—110, 6 p^ 94 oe 
40,000 Do. 69 Cum. Pref., 1 to 600 .. € 64 11 — 12 11 — 12 111112 
400,0001 Do. 6 Db. Stk., Scrip. (igs. at 115) all pd. 5 * 128 —196 128 —]196 oo ec ee 
800,000 Do. ay % 2nd Db. Stk., Prov. [] pd. 4 " 100 —108 100 —108 101 . ee 
шош County of Durham Electrical Power, Ord... .. 4% Ы ли ai = ee ee 
40,000 | County of London idlectrio Ligh 1- 40,000 T- — — LEM 
б 0 y ` een ee 
80,000 Bo. do, 6 Prof. 40,001 —60,000 6 * u 112 u lt oe ee ee 
400, 0002 Do. do, Deb. Stock ae y D 101 —110 101 —110 oe ae ee 
400,000 i 2nd Deb. Stock .. ү 100 —102 100 —102 101 1003 a 
80.009 Bdmundson’s nar id 8 Ord. Часов ee i y: 4.— e a % oe ee 
890,000 Do. do. 4 50 16 Моњ Deb. Stk d 4b 99 —102 99 —102 ee oe ee 
10,000 Folkestone, 1 to 10,000 oe oe oe oe eo 57 * mE 5 d- a „ө еа 
10,000 Do. 5 % Cum. Pref., 1 $010,000 .. .. 4— we ж». s 
15,000 Do. YA. lst, Deb. Stock ee ee ee 99 —102 99 —102 oe ee eo 
TE Pove Ne g^ 103. ala ve ee ee ee 62— " eh a oe ee ee 
9 Ы ow е oo ee oe ee xS oe . 0 = 
87,800 _ Do. 4% Deb. Stock ) ee ee ee ee 96 — 99 xd 96 — 99 ee ee е 8 
7,800 Do. 44 % Deb. Stock oo | ec ee ee ee 96 — 99 xd 96 — 99 ee oe ee 
91,000 | Kensington and Knightsbridge Electrio Ord. — .. 92— 107 94— 103 ө. .. T 
,000 ° e о. 4 Deben. Btk. 99 —101 99 —102 ee oe + à 
111,000 | London Eleotric Supply Corporation, Limited, Ord. im at 12— 2 42/6 41/8 2 
60,000 Do. do. do. 6 Pref.. s 4 uad 4j— bt әзе p e. ee 
e Мн ken ek се Жейу ун 
е 0 upp eo oe ad S ee 
76,121 “о Cuin, Pref. 1—71,106, £8 pd. 58— 5 ee ee ae 
290,000; Do. lat Mort. Deben. Stock 109 —113 109 —118 T » - 
250,000: Do. . Mort. Deben. Stock Redem. 95 — 97 95 — 97 as a i 
000 | Midland Electric ration, 44 % 1st Mort. Deb. · 98 —101 98 —101 .. T .. 
76,000 | Newcastle-on-Tyne, 1 to 75,000 T (бес 7 1 8 7 8 T - E 
15,000 А 5 96 Pref., 1 to 75,000 .. ee : ss kai 
10,859 | Notting Hill Electric Lighting is ss bu 1 16 1 14 ee ee ee 
64,000 do. 1% let Mort. Deb. eo 96 — 98 = 98 oe ee ee 
„500 Oxford, 1 to 98 and 407 to 810 ee ee ee 68 64— 65 әгә: Фә eo 
60,000 0 4% Deb. Stock ee ee ee ee ee 98 —100 96 —100 ж ee ae 
60,000 St. James’ and Pall Mall Electric Light, Ord. .. 92— 107 92— 102 94 ee T 
90,000 Do. ' 7 % Pref. 20,081 to 40,080 7— 8 7— 8 “ si ae 
150, 000 Do. do. 1090 Stock ee 96 — 97 95 — 97 eo oe eo 
19,000 | Smithfield Markets Electric Supply, Ord. .. .. l— 2 1— 3 ee T - 
88.600 ity Bu до. b. чя 77 ^m 17 ee ee ae 
129,000 | South Met. Eleo, Lt. & Power xu es — Н MS ší e 
117,068 Do. Do. 1% Prei. 1 1 1 i. | 26/3 v М) 
000 Do. Do. 4 % 1st Deb. Stk. 102 —105 102 —105 m js 
80,800 Urban Electric Bu J. 54 Com Prof, ee ee ü- ü- 1 98/3 ee ee 
10000 | Westminster Mlectrió Sup Oed. РЬ. ВІЙ, me 9 — 10 Г 9 m 
1 ee eo oe т ee 
98,151 43 с 8 — & | | 


' 96 . Pret, T 


Shares not officially quoted :— 


+ Unless otherwise stated all shares 


fly paid 


Companies, ord., 78—75. Pref. 72—74. 


§ Interim dividends. 


(Bank rate of discount 6 per cent. October 19th. 1906. 
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DESIGN COEFFICIENTS FOR DYNAMO- 
ELECTRIC MACHINES. : 


Bx Н. M. HOBART AN D A. G. ELLIS. 


— 


(Continued from page 738.) 


II.—TRHE OUTPUT COEFFICIENT OF INDUCTION MOTORS. 


Dr. Kapp's 1898 values (“ Elektromechanische Kon- 
struktionen), for rough preliminary induction motor designs, 
are as get forth in the following table :— 


' Periodicity. Output coefficient. 
25 cycles per second 0:00073 to 0°0011 
50 „ ne p 0:00050 to 0:0008 
75 „ „ xw 0:00040 to 0:0005 

100 „ v» 0:00030 to 0:0004 


These results are indicated in fig. 32. In the Electrician 
for April 1st, 1904, Mr. Esson published for the 
output coefficient of induction motors, the curve of fig. 33. 
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1905, one of the present writers put forward as a conser- 
vative basis for the design of induction motors, the curve 
reproduced in fig. 36. In the meantime, however, a number 
of his newer designs had yielded results enabling him to adopt 
& new output coefficient basis. It may be said that the 
curve in fig. 37 indicates the lines on which one should pro- 
ceed in making consistent use of the “ output coefficient ” 
conception so far as relates to induction motor design. An 
experienced designer may often obtain values above the 
curve in fig. 37. 

The curve of fig. 37 may be taken as referring to 500-volt 
designs. When designs for materially higher voltages are 
required, lower output coefficients must be employed. The 
effect of periodicity and number of poles is, however, com- 
paratively slight. When the working out and commercial 
testing of induction motor designs for various speeds and 
periodicities and for outputs of 1,000 H.P. and upwards 
become matters of such everyday occurrence as to lead to the 
accumulation of as many data as we now have on smaller 
motors, it will probably be found that the output coefficient 
curves for motors with various numbers of poles will bear the 
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Fics. 32—37.— OUTPUT COEFFICIENT OF INDUCTION Moros. 
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In a paper entitled The Rated Speed of Electric Motors as 
Affecting the Type to be Employed” (read before the 
Institution of Electrical Engineers, March 10, 1904), one of 
the present writers contributed a number of 150-H.P. designs 
with the output coefficients indicated in fig. 84. In 
* Traction and Transmission,” Vol. 10, р. 123 (1903) were 
brought together in a diagram the output coefficients of a 
number of induction motor designs by various firms. This 
diagram is reproduced in fig. 35 with the modification of 
indicating British designs with a 
designs witha O. In the Electrical Magazine for August, 
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relation to one another approximately indicated in fig. 38. 
We shall also, when reaching such sizes and speeds as to 
encounter peripheral speed limitations, find it necessary to 
provide a separate group of curves of this sort for each 
periodicity. For motors up toa few hundred horse-power 
rated capacity, however, and for the customary periodicities 
of 25 and 50 cycles per second, the number of poles and the 
periodicity do not materially affect the output coefficient 
curve, and the values given in the curve in fig. 37 afford a 
good approximate basis for preliminary calculations. One 
must not, however, conclude from this that the cost and 
weight of a motor are, for a given speed, independent of the 
periodicity and number of poles. That this is not the case 
may be seen by reflecting that fora given gap diameter a 
four-pole design has a larger external diameter of stator 
punchings than a six-pole design, and the. latter than an 
eight-pole design. Thus if, in fig. 39, the three designs 
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44.—CoMPABISON OF NET WBIGHTS OF THREE-PHASE 40, 50 AND 60-C YOLE 
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L е 
Fic. 43.— RELATION BETWEEN NET WEIGHT OF 
MOTOR AND WEIGHT OF EFFECTIVE MATERIAL. 


utlined all have a gap diameter of, say, 30 centimetres, 
nd all have the same rated output and the same output 
oeffciert, and all have a synchronous speed of 750 R.P.M., 

c 4, 6, and 8-pole designs being for periodicities of 
25,-37°5 and 50 cycles per second, then the external 
diameters will be relatively proportioned somewhat as shown. 
A better method of designing, however, would lead to the 
group shown in fig. 40, in which in each case the same 


external stator diameter is employed, the gap diameter D 


being less and A 7 greater, the smaller the number of poles. 
Thus, although D? x Ag is the game in all three cases, 
the weight and cost are considerably different. This becomes 
the more evident when we consider that not only is 
the core heavier the lower the number of poles, as we 
have seen from fig. 40, but, also that the length of end con- 
nections is greater. This will be made more clear by con- 
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sidering fig. 41, p. 845, where we have indicated the pro- 
jecting stator winding as being of the “ barrel " wound ог 
“ diamond wound type. 

Although the external diameter of the stator cannot but 
have a considerable effect on the total works cost, the sum 
total of these variations appears in practice to be fairly well 
represented so far as relates to the total works cost, by 
taking this as proportional to D x (Ag + 0°7 т), or 


T. W. O. = К X D X (Ag + O7 т). 


K varies but slowly with increasing sizes. of induction 
motors. For. the three cases represented in fig. 41, к will 
have a value of some 0:6 when we express T. w. C. in 
shillings. Thus in these three cases we have the costs 
approximately as set forth in the following table :— 


of Motor in Metric hres 


Net Weight 
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TABLE III. - WIR Constant EXTERNAL DIAMETER. 


і 


iret Relati Total ks 
tive о wor 
No. of Cycles Revs. oye ian total works ,, cost in 
poles. | second, Per min. T". Bes ры (Ag cost | shillings 
| VUVIM + 07 f). = Dx І. —KxDxL. 
4 25 | 750 27 | 34:5 930 560 
6 | 37:5 750 285 28:5 810 490 
8 80 750 30 245 735 | 440 . 
| i 


With increasing gap diameter, K slowly increases. In 
fig. 42 is given a curve of K in terms of ‘the gap diameter D. 

A good mechanical design is no less essential than a good 
electrical design. In recent best practice the relation of the 
total weight (exclusive of slide rails and pulley) tothe weight 
of effective material (copper and sheet-iron) is, for squirrel- 
cage designs, as shown in fig. 43. Designs conforming to 
the relations embodied in the curves of fig. 43, and based 


Cost per Ton tn Ponds Sterling 


i 


on the output coefficient curve of fig. 37, may, with careful - 


proportioning, be built with the total weights (exclusive of 
slide rails and pulley) corresponding to curve L of fig. 44. 
The other curves on fig. 44 correspond with the designs of 
nine firms, and are representative of the most customary 
practice. A few firms, however, are adapting their pro- 
ducts to conform with curve т, of fig. 44. 

In fig. 45, values for the specific weight p, 
| __ "Weight in tons 

DP x AY 

are plotted as ordinates against values of р? Ag as 
abscisse. 

From the cost coefficient curve of fig. 42 and the specific 
weight curve of fig. 45, we have derived the curve of 


fig. 46, with costs per ton as ordinates and weights in tons 
as abscissæ. 
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(To be continued.) 


REVIEWS. 


High Tension Power Transmission. Second volume, New 
York : The McGraw Publishing Co. Price $2.50 net. 


We had the pleasure of reviewing some time ago the first 
volume of High Tension Power Transmission, which consisted 
of a series of papers and discussions presented at the 
meetings of the American Institute of Electrical Engineers 
under the auspices of the Committee on High Tension Trans- 
mission. The second volume now before us consists of a 
series of papers and discussions on similar subjects presented 
at the International Electrical Congress at St. Lonis in 1904. 
It presents in convenient form the state of electrical power 
transmission at that date, the papers having been for the 
most part, as stated in the. preface by Dr. Louis Bell, 
gathered from the thorny fields of practical experience. 


These fields have varied in kind, so have the judgments 
plucked from them, and the reader must not expect 
unanimity of opinion on any of the subjects treated, though 
he may learn the pros and cons of all. 

The first paper is historical, and is from the pen of Mr. 
Chas. F. Scott. Some of the reminiscences are most 
interesting, and he mentions that at the Philadelphia Exhi- 
bition in 1876 there was shown a dynamo capable of 
supplying czrrent for one arc lamp ! He recalls that at the 
Electrical Congress in 1893 an engineer from California 
remarked: “ І wish to say definitely that to the investor in 
California to-day the successful machine for long-distance 
transmission of power electrically exists only in the minds of . 
the inventors and promoters or in some beautiful adver- 
tisement." Approximate statistics state that apparatus 
manufactured by the leading American companies for power 
transmission at 10,000 volte or higher provides for the 
transmission to-day of approximately 1,250,000 н.р., all by 
polyphase current. As illustrating the rapid progress in 
power work the development at Niagara Falls is cited as 
significant and typical. The initial installation of the 
Niagara Falls Power Co. consisted of three generators with a 
combined output of 15,000 H.P., the first power being 
delivered commercially 11 years ago, and now the company 


bas generators installed aggregating over 100,000 н.р. 


Another company is developing 25,000 н.р. electrically, and 
plans are now under consideration for an additional output 
of nearly 50,000 н.р. 

The next paper is by Mr. John S. Peck, and deals with 
transformers for long-distance transmission. He remarks 
that transformer manufacture has advanced to such a point 
that the design of a 60,000-volt 2,500-Kw. transformer is 
now undertaken with far greater confidence than was felt 10 
or 12 years ago in the design of a 2,000-volt unit. 
Practically all the transformers made in America are of the 
shelltype, while in Europe all are of the coretype. Feeling 
used to run pretty high between American and European 
designers with.regard to the relative advantages of these, 
but now that we have had years of experience in con- 
struction, and when facility for repairs does not loom so 
large as in earlier days, there appears to be little difference 
between them. At the same time the three-phase trans- 
former, which is largely used in Europe, and for which the 
core type is specially suitable, has never come' into general 
use in America. As regards the limits of size and voltage 
for different classes, oil-insulated self-cooling transformers 
can be wound for voltages as high as desired, and up to a 
capacity of 500 Kw. When the oil is cooled by water 
circulating in copper pipes coiled inside the transformer case 
the capacity may be increased to anything desired. Trans- 
formers cooled by a forced draught of air, or shortly, by air 
blast, may be of any capacity, but 33,000 volts or so is the 
limit of pressure for them. This latter is on account of the 
difficulty of eliminating static discharges over the surface of 
the coils, and the greatest success has been obtained with 
this class of transformer at pressures not exceeding 20,000 
volts. The question as to whether the fire risk is greater for 
air-cooled or for oil-cooled transformers is discussed by Mr. 
Peck. He thinks that so far as actual damage to 
the transformer itself is concerned the risk is greater with 
air-blast, due to the more inflammable nature of the insulation 
combined with the blast and the open ducts employed in the 
construction of this class. Oil, he remarks, acts as an 
extinguisher of arcs below its surface, with which expression 
we are in entire disagreement. It is only in laboratories that 
we get this kind of effect, and when once an arc is started in a 
transformer case with plenty of power behind it, very soon 
nothing remains but bare copper, char, and stench. The 
majority of engineers taking part in the discussion seemed to 
think that the presence of large oil-cooled transformers con- 
stituted a real danger. In large stations the transformer 
cases contain hundreds of barrels of oil, and the greatest 
precautions should be taken to prevent fire spreading should 
anything unluckily get alight. Fortunately, in most cases of 
power houses being destroyed by fire, the evidence indicates 
that the fire originated in the neighbourhood of the trans- 
former, and not in the transformer itself. Plenty of room 
for everything is the best insurance against fire risk. | 

The paper following is by Prof. Harold B. Smith, and deals 
with transformers for very high pressures. It describes experi- 
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mental transformers constructed at the Worcester Polytechnic 
Institute for pressures of 200,000 and 500,000 volts at 
ordinary low frequencies. The latter transformer has been 
in use for some years for investigation work at the Worcester 
Polytechnic Institute. It is situated in a house all by itself 
at some distance from other buildings, on account of the fire 
risk due to the 1,000 gallons of oil with which it is 
insulated. 

In his paper on * High Potential Long-Distance Trans- 
mission and Control,“ Prof. Baum gives the results of his 
experience in connection with the largest transmission system 
in the world, that is, the system controlled by the California 
Gas and Water Co., which has absorbed six other companies, 
and has in continuous operation 700 miles of line at 50,000 
volta, 70 miles at 40,000 volts, and a great many miles at 
23,000, 16,000, 10,000 and 5,000 volts. "The high voltage 
lines extend from the Sierra Nevada mountains of California 
to the Bay of San Francisco, and are thus exposed to all 
sorts and conditions of weather. In a short time some of 
these lines will be working at 60,000 volts. The longest 
distance to which power is regularly transmitted is 200 
miles, most of the power being transmitted 150 miles. 
The Bay Counties Power Co.'s plant, which now forms part 
of the above system, is described in a subsequent paper by 


Mr. L. M. Hancock, with much interesting detail as to the ' 


hydraulic works and as to the organisation necessary for the 
satisfactory working of long lines. Prof. Baum gives in his 
paper methods of calculating capacity current, reactance 
pressure, rise of pressure due to changing current, regulation 
and electric surges. He shows that the opening of an 
accidental short in the line produces the condition of greatest 
strain on the insulation, and demonstrates that a line working 
at а normal pressure of 30,000 volts may, under such cir- 
cumstances, be called upon to resist à momentary strain of 
100,000 volts. The interesting feature is that the surge 
voltage is roughly a function of the current carried and 
proportional thereto, whence it follows that on account of 
the smaller current required with higher voltage the author 
summing up declares, ** My experience shows that it is easier 
to operate a line, say from 30 miles up, at from 50,000 to 
60,000 volts than from 25,000 to 30,000 volts, assuming 
that a considerable amount of power is transmitted." The 
discussion on Prof. Baum's paper is too long even to sum- 
marise in а review, as it extends over 12 pages of small 
print: it is, however, extremely interesting and instructive, 
and well repays the reader for the time spent in perusing it. 

The present position of high tension transmission is well 
summarised in the paper of Dr. Perrine which follows, and 
the important subject of the line insulators is dealt with in 
subsequent papers by Mr. Converse and Mr. Gerry. 1t 
may be noted that up to 10,000 volts insulators whether 
of glass or porcelain have a minimum diameter of about 
5 in. A 7-in. insulator can be successfully used on voltages 
as high as 25,000 volts. A 13-in. insulator is sufficient up 
to 40,000 volts, while at 60,000 volts it does not seem safe 
to install insulators having a less diameter at the top than 
14 in. The insulators designed for all the California Gas 
and Water Co.’s new work at 60,000 volts hava a dome 
144 in. in diameter, and, in addition to the dome, three petti- 
coats. The older insulators of the Bay Counties Co., which 
the above will replace, had a dome very shallow in the 
dishing—12 in. in diameter, and with only one deep petticoat. 
The insulator used for 50,000 volts at the Shawinigan Falls 
has a 103-in. dome and two petticoate, while the Guanajuato 
insulators for 60,000 volts have a 14-in. dome and three 
petticoats in addition. 

Papers on the use of aluminium as an electrical conductor, 
and on the material to be used for conductors for long spans, 
add to the general fund of information, while the practical 
value of such papers as Messrs. Kelly and Bunker’s on 
„Some Difficulties іп High-Tension Transmission and 


Methods of Mitigating Them," and Mr. Hayward's on 


„Some Practical Experiences in the Operation of many 
Power Plants in Parallel," cannot be over-estimated. As 
Mr. Hayward says, the technical papers are full of articles 
describing and illustrating plants and the physical difficulties 
encountered in building them, but very little has been 
written about their operation. These papers are largely 
occupied with difficulties and troubles experienced and over- 
come, and a more useful treatise on electric power transmis- 


sion than is furnished by the collection could scarcely be 
written. Needless to say, the book should be at hand in 
the office of every engineer who deals with transmission 
work. 


Electricity in Homes and Workshops. 
London: Whittaker & Co. Price 6s. 


The fourth edition of Mr. Walker's practical treatise on 
electrical apparatus contains a vast amount of information on 
8 tremendous number of subjecta, ranging from burglar alarms 
and cigar lighters on the one hand, to steam dynamos and 
main switchboards on the other. "The scope of the work will 
be realised when we say that fig. 156 is a glazed porcelain 
fitting for the inside of an Armorduct distribution box, while 
fig. 158, a page or two further on, represents a high-speed 
compound enclosed engine directly connected to a G. E. C. 
generator. In fig. 160 we have a 12-circuit main switch- 
board by the Wallsall Electric Co. ; fig. 167 is a section of a 
three-phase cable with lead covering; fig. 173 is a saucepan; 
and fig. 190 is the stator of a Brush polyphase motor. 

The volume at first sight has the appearance of being an 
abridged edition of the General Electric Co.’s catalogue, and 
we would not recommend the prospective reader to scan 
all the pages at one sitting, as we have done, unless he is 
prepared for a stiff bout of mental gymnastics. 

Mr. Walker, in thus collecting a couple of hundred trade 
electros and spreading them over 350 pages, incurs a great 
deal of responsibility, and renders himself liable to very 
sharp criticism. The title “ Electricity in Homes and Work- 
Shops" is surely sufficiently comprehensive, and one would 
think that the space at Mr. Walker’s disposal could have 
been satisfactorily filled without the introduction of such 
irrelevant matter as mining signals, water level indicators, or 
cotton spinning machinery. Unless the author is a veritable 
encyclopedia he cannot pose as an authority on all of the 
subjects which he writes about, and we hardly know where 
to take him seriously and where not. It is true that the 
greater proportion of the information which he supplies could 
equally easily be derived from the manufacturers’ catalogues, 
but, nevertheless, a number of errors have crept in. It is an 
easy matter in these days to collect a lot of trade cuts and 
* write round them; in fact, an increasing proportion of 
our electrical literature is, alas, being manufactured in this 
manner. The least that the author (!) can do, is to вее that 
the blocks are put in the right way up and accurately labelled, 
and that the descriptions relating to them are correctly 
copied. But Mr. Walker goes further than this. There 


By 8. F. WALKER. 


` are quite a number of illustrations requiring explanations 


which have apparently been put in as make-weights, and are 
not referred to in the text at all. 

In the electric lighting section, for example, one of the 
most interesting illustrations is the diagram of the Union 
Co.'s direct- current flame arc lamp in fig. 105. The diagram 
is lettered, and as it stands it is quite meaningless without 
the concise explanation that is given in the catalogue from 
which the electro was taken. Yet we can find no reference 
to it in the text whatever, and a score of similar instances 
might be given. : | 

In the section on electric motors, fig. 191 is described as 
another form of the B.T.-H. Co.'s motor-starting switch. 
The rheostat in question is not accurately described as a 
starting switch, nor, as a matter of fact, has it any 
associations with Rugby. It is a shunt regulating switch 
with a few starting contacts, and is produced by the Adams 
Manufacturing Co., but this trifle does not worry our 
author (!), who goes on to describe one of Messrs. Geipel 
and Lange’s automatic starters, illustrated in fig. 193. Now, 
if Mr. Walker were familiar with the construction of a self- 
acting solenoid rheostat he would know that if he fixed the 
apparatus as shown in the picture, and then switched on, his 
career as a text-book writer would be curtailed. The 
rheostat is shown upside down, and if a reader of “ Elec- 
tricity in Homes and Workshops fixed the gear as shown 
in fig. 193 he would get soaked with oil from the upturned 
dash-pot, and would then have the additional excitement of 
a dead short on his motor. 

In the preface the author suggests that students who 
find some of the problems with which they are faced in their 
studies puzzling, may be assisted by the explanations given 
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in the present edition." We would suggest that the student 
is likely to be still more puzzled, and we hope that the re- 
writing and revising of the fifth edition will be more suc- 
cessful than the rewriting and revising of the fourth. 


SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


Bx R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


* DrRECT-BY-MairL " ADVERTISING.” 


MENTION has been made of the comparatively recently in- 
troduced method sometimes known as “ Direct-by-Mail”’ 
advertising. This consists in the systematic posting, at 
regular intervals, of a series of personal circular letters, 
folders, booklets and post cards. It is a very successful 
scheme, and keeps the service of the central station con- 
tinually before those to whom they are sent. A monthly 
magazine serves its function by imparting information of an 
educational nature, but it is also of prime importance to keep 
on jogging the memory of the recipient in the interim, which 
can very effectively be done by such a system. Matter for a 
purpose of this kind must be attractive enough to stand out 
amongst the pile of advertising received in the daily mail, 
and interesting enough in appearance to cause the receiver 
to glance at it long enough to appreciate the fact that the 
central station wants his custom. 

To take advantage of this system, the assistance of the 
advertising concerns must be sought, for the cost of the 
preparation is beyond the reach of the average central 
station, owing to the small quantities required, whereas the 
advertising companies, by syndicating the matter, are able 
to supply the same at low prices. 

For the proper and economical distribution of direct-by- 
mail advertising, a carefully prepared and up-to-date mailing 
list must be used. Undoubtedly the. best way of keeping 
this mailing list is to employ one of the several addressing 
machines on the market, the best types being those in which 
the addresses are on separate holders, and therefore can 
easily be corrected, and serve as an index in themselves, 
when put away in the cases. The face of the letters should 
preferably be in imitation of typewriting, as it impresses the 
recipient better than stencil. The addresses should be pre- 
pared from the main card index mentioned at the commence- 
ment of this paper, but divided up into three main sections : 
(в) shops and business places, (н) residences, and (P) power 
users. In the case of present customers, their rotation 
number should appear on the address, together with a dis- 
tinguishing letter, say 8, к and P respectively, to indicate 
which section they belong to, should the address holders by 
any chance get out of place. As is suggested for the main 
card index, each of these sections should be arranged in 
alphabetical order of the streets. 

It may at first seem somewhat expensive to recommend 
the adoption of a machine of this kind, but it is a 
labour-saving device, and it must be remembered that a 
customer's name has to be written out at least three times a 
month or quarter, namely, on the bill, the voucher, and the 
envelope, and as regards the other addresses, they are first 
wanted for the advertising matter, and then owing to the 
inauguration of the new business department it will not be 
long before a very large percentage of them will be con- 
verted from prospective to actual customers. 

In a case of hurry to get some special advertising matter 
. circulated through the city, the machine is invaluable, as the 
addresses can be run off very quickly. 

Some of the advertising concerns offer to take charge of 
the postal work, but it is usually preferable to post locally, so 
as to get the post mark of the home town on the wrapper, for 
attention is not then unnecessarily drawn to the fact that 
the work is done by outsiders. Circular letters and form 


* Previous articles of this series appeared on pages 650-1, 656-7, 
827-9, and 808-9 of the current volume. 


letters should be dispatched with a penny stamp and printed 
in imitation typewriting. 


DEALING witit INQUIRIES. 


As the newspaper and mail advertising campaign will be 
bringing in inquiries before the canvassers have completed 
their preliminary systematic canvass of the territory, 
arrangements must be made for taking prompt and proper 
care of them ; the canvasser from whose territory the inquiry 
emanates being advised to look it up as promptly as possible. 

The canvasser in making out the report of each call 
should indicate whether the occupant was (1) not at present 
interested, (2) partially interested in (L) light, (H) heat or 
(P) power. The object of this being to.possess a record 
which shall form a guide as to the advertising literature that 
should be sent to arouse interest or to bring past the stage of 
partial interest. The remaining case, the interested party 
is, of course, at once taken care of, and, if possible, con- 
verted into a customer—if this cannot be done he should 
be classed as “ partially interested." As this information is 
obtained, the plates of the addressing machine should be 
sorted out accordingly. A card index, which is a duplicate 
of the address plates of the addressing machine should be 
prepared and arranged in the same way, so that the three 
main sections, i.“, the s list (shops and business places), the 
R list (residences) and the P list (places where power is used) 
wil now each have been divided into six sub-sections, 
indicated as below :— 


Indicates that the addressee 
H List. | R List. P List. 


R (1) P (1 
2 


1) | Is not at present interested. | 
2) R (2) P 


) 

) Is partially interested in light, heat 
and power. | 

2L) R (2r) , P (2r) | Is partially interested in light. 


NN NN 
— — Pm — 


2n) | R (21) P (2н) | Is partially interested in heat. 
2р) | R (2p) P (2r) | Is partially interes- ed Їп power. 
R | р [s a customer. 
e 


Every day a council of war should be held, the manager 
and his assistants meeting to talk the general situation over, 
in this way notes can be compared, and in the case of 
certain as yet undecided prospects, very often some of the 
staff may know of some local or friendly influence that 
might be of considerable assistance in obtaining the required 
decision. 

CANVASSERS. 


As the new business department advances, it will be found 
necessary to get more canvassers into the field, so that more 
frequent calls may be made and no prospective customer 
neglected in any way. 

The question arises as to where the new canvasser should 
be obtained, the terms of payment he should receive, and 
whether he should be a local man ora stranger. With an 
outsider it will necessarily be a couple of months before he 
acquires the requisite local knowledge, but on the other 
hand, he is probably accustomed to the work, having been 
selected on that account. As a stranger, he will often 


interest people and get new business that the local man 


cannot get. Yet the local man has also many advantaves in his 
favour, so that if he has the qualities required for a successful 
salesman and has sufficient knowledge to enable him to offer 
suggestions and answer the technical questions that are sure 
to arise, he will be able to do good work. Evidently, there- 
fore, part of the staff should be outsiders and the others 
local men. 

The large manufacturing companies usually have men in 
their employ, training as salesmen, who would be vlad to 
accept a position as a canvasser. These men are valuable, 
as their technical training is as a rule sound. A man who 
has had some experience as a commercial traveller usually 
makes an excellent canvasser with a little training. 

A canvasser usually receives a salary which is assumed to 
be sufficient to cover his living expenses, and then a com- 
mission is paid on all new business secured, beyond, say, 
500 8.c.P. lamp equivalents per month. This commission 
may be a flat amount per 8-c.P. lamp equivalent per customer 
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secured, or better still, a graded rate, depending on the 
value to the central station of the new business obtained. 

It is not advisable as a general rule to give a percentage 
on sales of apparatus, as it might often be a temptation for 
the canvasser to sell things that are not to the best advan- 
tage of the customer. | 

À modified commission scale should be open to employés 
other than the canvassers, to encourage them in persuading 
their acquaintances to become customers. At the same time 
it should be clearly pointed out that when some one ів 
interested in this way, assistance should be sought to close 
the deal. The understanding being that the commission 
will be paid to the man starting the business, even if it is 
finally closed by the manager or some other officer. 

As an encouragement to employés to put forth their best 
efforts, a list of new customers should be posted up each 
month in the office together with the name of the man who 
obtained the new business, recognition of this sort generally 
being much appreciated. 

Another commission scale should be prepared for wiring 
contractors, with the commission payable preferably one 
month after tlie installation has been in use. 


ENERGY UNITS AND THE VALUE OF A 
| KW.-HOUR. 


SEEING that most of the power of the world is at present 
derived from heat engines, it would appear rational that the 
heat unit should be the universal unit of comparison. A 
recent correspondent: of the ELECTRICAL REVIEW is dis- 
satisfied with the heat unit, and .wants all energy, potential 
or otherwise, to be stated in terms of the kilowatt-hour. 
This is а curious attitude to take up, and would be 
paralleled by the locomotive engineer who should ask 
for coal values to be stated in terms df Beattock incline. 
The horse-power-hour is equivalent to 2,564 B. TH. U., 
according to Rowland's mechanical equivalent of heat; 
therefore the heat equivalent of the kilowatt is 3,412 
nearly, whence it can briefly be stated that 1 lb. of 
first-rate bituminous coal is about equivalent to 4 Kw.-hours. 
Since in usual practice 1 Kw.-hour rarely requires less than 
4 lb. of coal, the efficiency of conversion is evidently about 
1 — 4°, or, say, 6 per cent. 
available as heat, the heat unit—British or metrical—is the 
most rational unit for all purposes, and the jumble of fresh 
units that each fresh industry usually feels conceited enough 
to adopt should not be necessary. All energy is derived 
from heat whether of fuel or the sun, and all energy prac- 
tically returns to heat. 

The equivalence of heat and mechanical energy has been 
very closely determined by Joule, whose original figure of 
772 ft. Ib., when corrected for Joule's thermometer, is 
practically the same as Rowland's figure of 778 ft. lb. 

The value of coal is better expressed in heat units than in 
KW.-hours, because five whole numbers alone are necessary. If 


expressed in kilowatts at least 3 decimal places would follow 


the whole number 4, or 3, as might be the case with & poor 
coal; and even 4 decimals might be thought needful by 
some. 

It begs the whole question to advance candle-power as an 
argument in favour of the kilowatt-hour. The candle-power 
of an electric light comes directly from heat supplied by 
the electric current. Why, therefore, proceed to divorce 
the electrical energy from the heat energy whence ‘it 
is so immediately derived. The mechanical equivalent of 
heat was worked out at great labour in order to enable 
the B.TH.U. to be used as a unit. It, or the calorie, is 
the simplest of units, and expresses a very simple ratio— 
namely, the heat equivalent, of making 1 lb. or 1 kg. 
of water hotter by 1° F. or C., so that the calorie is almost 
exactly 4 B. TII. U. 

So far from dropping the heat unit, why not cease 
floundering about with a heterogeneous collection of patched- 
up unite, and at once express clectrical energy in its 


Considering that energy is . 


equivalence of heat units? thus, in a far simpler manner, 


at once being able better to express efficiencies all along 
the line, than by starting at the tail end and working back 
to coal. LE 

The energy of water power is so readily convertible into 
its heat equivalent that similar comparative results and. 
direct efficiencies may be deduced.in respect of the electrical 
output from a fall of water. 

Since the Kw.-hour is 3,412 heat units, the Kw.-second is 
very nearly 1 heat unit. In all power station work the heat 
unit is the only admissible unit. It not only serves to state 
the calorific capacity of fuel, but is required in connection 
with all the calculations eoncerning the boilers, the feed 
heaters, condensers, cooling towers or ponds, and the kw.- 
hour would be a ridiculous unit to employ in all these 
matters. This electrical unit is derived somewhat indirectly 
from the heat unit, but it has nothing to recommend it for a 
separate name as an original unit, whereas the two heat 
units areso directly associated with the universal element of 
water and the source of all power, heat, &c., that there can 
surely be no two opinions as to the place that should be 
occupied by the thermal unit. 

The kilowatt is a derivative from the days of what may 
be called the small things of electricity, the days when it 
was little else than a scientific toy. So also the c.c.s. 
system is of too small a conception to suit these days of 
dynamically produced electrical energy, but those who care 
for the mechanical statement of a unit might follow Rankine 
and use, as he often used, the foot-pound instead of the heat 
unit, though the heat unit seems simpler, and comes before 
the foot-pound where the heat engine is concerned. It has 


the further advantage that every step in power generation 


would be correlated to the initial energy in thermal units 
supplied with the fuel. 

It might be as well if a legal definition were given to the 
mechanical equivalent of heat, so as to eliminate the small 
discrepancies which now are apt to arise between the old and 
new accepted values. The difference is small, and no one 
would quarrel over any value from the minimum to 780. 
The heat unit is of long standing as a closely determined 
value in foot-pounds, yet is strangely neglected. Men in 


charge of many thousands of horse-power often absolutely 


ignore it and prefer to talk in terms of weights of coal. 
Questions of heat, specific heat and temperature often seem 
to become hopelessly mixed, and this unfamiliarity with the 
primary unit is doubtless responsible for much of the poor 
practice in heat engineering which is so prominently 
displayed. Surely the thermal unit is an all-sufficient unit for 
all purposes of power engineering. Its use need not necessitate 
the statement of results in large figures, for it could be used 
in its multiple of 1,000, or even 10,000, to which instru- 
ments would be graduated. Thus, in a power house the 
weigh bridge would record the value of the coal passed over 
it in thermal units, and the automatic coal meters at the 
boilers would be set to measure off thermal unite, not merely 
во many pounds of coal, but the equivalent, determined 
from test or analysis, in thermal unita. 

The output of the station would be registered in the 
same unit instead of in Kw.-hours. The voltmeter and the 
amperemeter would remain, as would the steam gauge and 
the watermeter, useful instruments but not registers of 
output.—W. H. B. 


The Production of Aluminium.— The increase in the 
price of aluminium from slightly over 2s. to 4s. per kilogramme, 
wbich took place in the autumn of 1905, was mainly due to the 
larger consumption, which set in almost at the same time ss the 
outbreak of labour troubles at tbe aluminium works in France. 
When the French strike ended and the general production reached 
its former level, the quantity of &'uminium available was still 
scarcely able to meet the demand, and the price remains at about 
3s. 6d. per kilogramme. The Pittsburg Aluminium Co. is reported 
to have sold out for the present winter, and American makers of 
aluminium articles have failed to secure supplies of the metal from 
European works. The Neuhausen Aluminium Co. is carrying out 
extensions which will materially increase the production, and a works 
is to be erected in Italy for an annual output of from 600 tons to 
800 tons. 
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LOCAL AUTHORITIES AND THE SUPPLY OF 
ELECTRICITY. 


[FROM OUR LEGAL CONTRIBUT.R.] 


A CORRESPONDENT has recently drawn attention to a very 
curious impasse which has arisen in relation to the supply of 
electricity within the Rural District of Felixstowe and 
Walton. In view of the importance of the point at issue, 
it may be well to recapitulate the facts. 

In 1902, the Felixstowe Raral District Council obtained a 
provisional order for the supply of electricity in their dis- 
trict. In 1903 they entered into an agreement with the Suffolk 
Electricity Supply Co. to erect the necessary works. This 
involved an outlay of £8,000, £5,000 being payable on the 
execution of the agreement, and £3,000 when the company 
had complied with certain conditions. Parsuant to Sec. 11 
of the Electric Lighting Act, 1882, the clerk of the Council 
forwarded a copy of the agreement to the Board of Trade for 
their sanction. The section provides, in effect, that 
a local authority, having obtained a provisional order, 
may contract with any company or person for the 
execution of the necessary works, but ‘no local authority 

shall by any contract . . . . transfer to any 
company, or divest themselves of any legal powers given to 
them or any legal liabilities imposed on them by this Act or 
the provisional order without the consent of the Doard of 
Trade." The Board of Trade replied, stating that contracts 
made under the section. for the execution of works for 
supply of energy did not require the consent of that 
department. When the Council obtained the provisional 
order, they applied to the Local Government Board for 
sanction to raise a loan for the purpose of paying the £8,000. 
The Local Government Board allowed a loan of £5,000, but 
declined to sanction the raising of £3,000 until the conditions 
were complied with. | 

The conditions having been duly complied with, the 
Council in 1906 applied once more to the L.G.B. In the 
meantime а case known as the Sudbury case had come і» fore 
the courts, in which it was he'd that an agreement similar to 
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that above referred to must be sanctioned by ће Board of 


Trade. Relying on this decision, the Local Government 
Board refused to sanction the lcan of £3,000. Тһе com- 
pany bevan to press for payment, and with the laudable 
desire to save the ratepayers the unnecessary costs of litiga- 
tion the Rural District Council paid over the amount. 

As in duty bound, the auditor has refused to sanction the 
payment, and the unfortunate Councillors find themselves 
surcharged to the extent of £3,000. That the auditor 
could take no other conree is made plain by Sec. 247 (7) of 
the Public Health Act, 1875. It is there provided that an 
auditor must disallow every item of account which is con- 
trary to law, and surcharge the same on the person making 
or authorising the making of the illegal payment, and must 
charge against any person accounting, the amount of any 
deficiency or loss inéurred by the negligence or misconduct 


. of that person. 


If the Local Government Board refused to sanction the 
loan of £3,000, the auditor had no otlier course open to him. 
He pointed out that the Council would, no doubt, appeal to 
the Local Government Board, but this would, in effect, be 
a request to that Board to reverse its own decision. 

The right of a person who is aggrieved by a surcharge to 
appeal to the Local Government Board is regulated by a 
Local Government Board Order, made in April, 1885. It 
is there provided that the Board upon appeal being made 
to them, are empowered to decide as to the lawfulness of the 
reasons stated by the auditor for the disallowance or sur- 
charge, and where they uphold his decision, they may upon 


. payment of the costs, if any, incurred by the auditor in 
. taking steps to enforce payment of the money certified, remit 


the disallowance or surcharge, if they consider that the 
subject matter thereof was incurred under such circum- 
stances as make it fair and equitable that this course should 
be taken. 

It is interesting to refer to the facts of the case, the 
decision of which gave rise to all this confusion. 


It would seem to be clear from the case of Sudbury Cor- 
poration v. Empire Electric Power Co. (1905) 2 Ch. 104), 
which was decided in April of last year, that the agreement 
in question should have been submitted to the Board of 
Trade. It appears that a corporation obtained a provisional 
order for the supply of electrical energy within their district. 
They entered into an agreement with the defendant company, 
which provided that the company should construct all 
necessary works for the manufacture, supply and dis- 
tribution of electricity within the area of supply, and should 
manufacture, distribute and supply electricity therein; 
carry on the business and indemnify the corporation 
against- all expenses; and that nothing in the agreement 
was to be deemed to transfer to the company any powers 
which the Corporation were by the order or by the Electric 
Lighting Acts, 1882 and 1888, prohibited from trans- 
ferring. No application was made to the Board of Trade to 
sanction this agreement. The company did not cor- 
struct the works, and the Corporation brought an action 
against them for damages for breach of contract. It 
was held by Mr. Justice Warrington that the 
first part of Sec. 11 of the Electric Lighting Act, 
1882, only authorised a corporation which had obtained a 
provisional order for the supply of electricity, to enter into 
contracts for the construction of works and for the supply to 
itself of electricity; that the second part of the section 
prohibited corporations, and also companies and persons who 
had obtained orders, from transferring to other persons or 
divesting themselves of any legal powers given to them, cr 
any legal liabilities imposed on them by the Act or the: 
Orders, without, the consent of the Board of Trade; that 


„Ше agreement was, on its true construction, a transfer of the 


duties and liabilities of the plajntiff Corporation to the 
defendant company; that it was, therefore, prohibited by 
the section, and could not be enforced. i i 

A well-informed correspondent has informed us that the 
Felixstowe agreement is totally unlike that which is under 
discussion in the Sudbury case, inasmuch as the company 
have merely contracted with the Council to carry out certain 
works and maintain them. The Council remain the under- 
takers and collect the revenue. In these circumstances it 
would seem that the Board of Trade were perfectly right in 
their first decision, namely, that they were not called upon 
to give consent. If tha be the correct view, there was 
nothing to prevent the Local Government Board giving 
their sanction to the loan. If they had done so, large 
amount of expense and trouble would have been saved to the 
councillors. | 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free ихе of fictitious names 
muy be made. Answers are furnished hy a harrister-at-law,] 


No. 60.— Corporation and Consumer.—Cost of Main Fuse.—Duty 
of Corporation to invite Tenders, 


“Fuse” writes:—'' I shall esteem ita favour if you can give me 
information on the following points: — 

“ (u) Is a corporation within its legal rights in charging customers 
for a main fuse which is the only one between their mains and 
their meter? The fuse is a sealed fuse which customer may not 
touch. 

* (^) Is it legal for a corporation electric supply department to 
purcbase largely without inviting tenders? If advertising for 
tenders be essential, in what class of publication ought such adver- 
tisements to appear? " 

*„* With regard to (a) there ів not, so far as can be ascer- 
tained, any special provision in the schedule to the Electric 
Lighting Clauses Act, 1899, relating to the provision of main fuses. 
It would appear that the question whether the customer shall pay 
for it or not, depends upon the terms of his contract with the 
corporation. With regard to (^) it is provided by the Public 
Health Act, 1875, Sec. 174 (4) that before any contract of the value 
or amount of £100 or upwards is entered into by an urban 
authority, 10 days' public notice at the least shall be given, 
expressing the nature and purpose thereof, and inviting tenders 
for the execution of the same; and such authority shall require 
and take eufficient security for the dre performance of the same. 
The Public Health Act does not contain anything which specifies 
the class of paper in which the advertisements in question should 
be published. 
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NEW PATENTS APPLIED FOR. 


беюрпей ie a for this journal by W.P.'TRoursox & Co., Electrica] Patent 
gents, High Holborn, London, W. C., ard at Liverpool, to whom all 
inquiries should be addressed. 


21,9474/05. “Improvements in and relating to dynamo-electric machines.“ 
В. von Амиох. (Date applied for under Rule 5 of the Patents Rules, 1905, Octo- 
ber 27th, 1905.) November "th. 

8,1194. * Improvements in liquid interrupters.” A.C. J. GENEE. (Date 
applied for under Rule 6 of the Patents Rules, 1505, February 8th, 1906.) 

ovember 7th. (Complete.) 

24,727. ‘*Improvements in electric bells.“ 
November 5th. 


24,7383. Improvement in brushes and brush-hclders for dynamo-electric 
machines." F. H. Lorina. November 5th, 


24,756. Improvements in electric rail and tramways.” J. THEWLIs. 
November 5th. (Complete.) : 


24,806. “Improvements in and connected with electrodes for electrolytic 
purposes." Р. FERCHLAND. (Date applied for under Patents Act, 1901, No- 


vember 9th, 1905, being date of application in Germany.) November 6th. 
(Complete.) 


H. Bevis and A. E. MiTCHELL. 


24,820. "Improvements in electric furnaces.” A. RxyNOL DS. November 5th. 
24,847. "Improved auto-commutator for alternating currents." F. M. E. 
PiNor. (Date applied for under Patents Act, 1901, December 6th, 1906, being 


date of application in France.) November 5th. (Complete.) 


24,861. Permeated electric arc lamp carbons and electiic incandescent 
lamp filaments." J. WiLLis and B. JonNson. November 6th. 


24,928. “Improvements in or in connection with the control of the electric 
circuits in systems of electric tracticn or haulage.” J. 5. RawortH. No- 
vember 6th. : 


4, 927. Attachments or appliances for use in connection with the cables or 
wires of automobile ignition systems and for similar uses." F. H. HALL. 
November 6th. 

24,984. “ n relating to ignition devices for internal combustion 
engines.“ J.C. Dennis and R. DEN NIS. November 6th. 

24.950. Gravity-fed arc lamp." F. BLanckENSEE, G. MCMULLEN and 
F. Мовку. November 6th. (Complete.) 

24,968. Improvements in and relating to dynamo electric machines.“ 
Tue British THomson-Hovuston Co., Lro., and W. F. Dawson. November 6th. 


24,978. "Improvements relating to electric lamps." A. 
LEDERER. November 6th. 


24,985. “Improvements in and relating to the electrolytic deposition of 
metals." B. О. Cowrrn.CoLEs, November 6th. 


24,986. ''Improvements in and relating to the e‘ectrolytic deposition of 
metals." S. О. CowrEkR-CoLES. November 6th. 


24,995. Improvements in or relating to self-acting starting resistances for 
electric motors." M. KALLMANN. November6th. (Complete.) 


incandescent 


25,143. “Improvements in  multiple-way electrical switches." А. P. 
LUNDBERG, G. C. LUNDBERG and P. A. LUNDBERG. November 8th. (Complete.) 
25,152. 


"Improvements in process of electric welding." 
November8th. (Complete.) 


25,178. ''Improved means for securing and adjusting incandescent electric 
lamps and reflectors to posts and masts for use in the illumination of shop 
windows." E. J. Емітн. November sth. (Complete.) 


25,198. t Improvements in connection with current collectors for vehicles or 
trains, running on electric railways or tramways with overhead conductors.” 
P. Dawson. November 8th. 


L. S. LACHMAN, 


25,200. ''fmprovements in or relating to electric driving of winding engines 
n conjunction with turbo-generators.”” А, AICHELE. November eth. 
Complete.) 

25,202. Improvements in and relating to controllers or switches." THE 
British THomson-Houston Co., LTD. (The General Electric Co., С.В.) 
November 8th. 


25,208. ‘* Improvements in and relating to electric motor control systems.” 


pur Pee Тномвох-Носвтом Co., Lrp., and Н. N. SpORBORG. Novem- 
r * 


25, 204. Improvements in and relating to electric transformers." THE 


BritisH Тномвом-Носвтох Co. Lip. (The General Electric Co., U.S.) 
November 8th. 


25,206. “Improvements in windings for dynamo-electric machines N. W. 
STORER. (Date applied for under Patents Act, 1901, November 13th, 1905, being 
date of application in U.S.) November 8th. (Complete.) 

25,209. “Improved control system for electric lifts or elevators.” W. 
Srrowson, A. S. HALL, and W. G. Berns. November &th. (Complete.) 


25,218. '' Improvements in the method and means for mounting electrical 
motors." 'T.JonHNsoN. November 8th. 


25,239. ''Improvements relating to enclosing boxes containing electric 
switches.“ , ELEKTRIZITATS AKTIENGESELLSCHAFT VORMALS SCHUCKERT Co. 
(Date ay plied for under Patents Act, 1901, November 10th, 1905, being date of 
application in Germany.) November 8th. (Complete.) | 


25,283. ‘“ Improvements in the construction of apparatus for electrically 
igniting miners’ safety lamps in mines.“ W. AckROYD, W. Best, A. E. BEST 
and R. O. Best. November 9th. 


25,289. “Improved method of electrical regulaticn." J.BijcR. November 
9th. (Complete.) 


.25,295. '' Improvements in and relating to circuit breakers for electrical 
circuits." E. N. Bray and Bray, Маккнлм & Reirs, Lro. November 9th. 


25,806. ''Improvements in electric cables." SiExENs Bros. & Co., LTD., 
&nd W, DiEsELHoRT. (Siemens & Halske Akt.-Ges., Germany.) November 9th. 
(Complete.) и 

25,310. ‘* Improvements: 
writing, composing, printing 
November 9th. (Complete.) 

25,319. "Improvements in Яге alarms and other electrical contact 
mechanism.” J. BUTTON, G. J. Su1ToN and а. Mcnpy. November 9th. 


25,344. Improvements in or connected with locking devices, especially 


applicable to terminals for use in electrical apparatus.” A. J. TRIGWELL. 
ovember 10th. 


ig and relating to mechanism for stenographic type- 
telegraphic and like machines." L. CHAMBONNAUD. 


25,360. ''Improvements in electric switches." J. W. Recorp and H. BEvis. 
November 10th. 
26,410. “ Method of manufacturing celluloid boxes or containers suitable 


for secondary electric batteries or other uses." М. Orban, November 10th. 
(Complete.) 


25,411. ‘Improvements in electrically heated apparatus, suitable for cooking 
and other purposes.” A. F. Berky. November 10th. 


25,18. ‘Improved means for regulating electric arc lamps." 
Cuapman & Co., LTD., and G. W. Monty. November 10th. 


25,414. Improvements in couplings for clectric cables, pipes and the like." 
W. MIDDLETON and J. Y. MippLeton. November 10th. 


25,4122. '' Improvements in electric motor apparatus, applicable to machinery 


of all kinds requiring force." T. J. HowkLL and E. J. Ric 5 
10th. (Complete.) Ё й ELL ап J. RicHakvson. November 


CLARKE, 


FUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. Р. 
Тномрвох & Co., 822, High Holborn, W.C., and at Liverpool, price, рой 
free, 9d. (in stamps). 


1905. 


INSULATION FOR ÁCCCMULATOBS WITH ALKALIKE ELECTROLYTE. A. E. Berglund. 
21.585. October 28rd. (Date applied for under International Convention, 
March 15th, 1905.) 

FIELD MAGNETS oF ELECTRIC Motors, DyNANos ^R OTHER ELECTRICAL APPARATUS, 
A. Vedrine and G. R. De Quelen. 21,658. October 20th. 

SysrTFMSs OF ELECTRIC MoTon CowTRor. British Thomson-Hcuston Co. (General 
Electric Co., United States.) 91,675. October 24th. 

House SERVICE APPARATUS FoR ELECTRIC BUPPLY. W. M. Mordey and G. C. 
Fricker. 921,850. October 96th. 

Evecrric CANDLE Lamp. С. С. Regnart. 9,721. November 6th. 

канн Signals TELEGRAPHICALLY. F. Н. Hadfield. 22,819. Novem- 

r А 

APPLICATION OF CONTINUOUS CURRENT TO ELECTRIC WELDING AND OTHER ELEC- 
TRIO METAL WoRKING Process. У. Mitkevitch. 24,785. November 80th. 

SPARKING PLuGs FOR INTERNAL ComBUsTION Exoinss. Н. О. Atkinson. 926,090. 
December 4th. 


ELECTBicAL TERMINAL ATTACHMENT DEVICE. S. J. Murphy. 25,802. December 
12th. 


AUTOMATIC SUSPENSION GEAR AND CABLE COUPLING FOR ELECTRIC Авс LAMPS AND 
THE LIKE. C. 27,180. Deceniber 29th. 


Optical and Electrical Investigations of Passivit y. 
A paper was read by Dr. W. J. Müller, of Mülhausen, before the 
last meeting of the German Society of “ Naturforsche und Aertze,” 
held in Stuttgart during the autumn, in which the author described 
certain optical and electrica] measurements he had carried out upon 
the phenomena existing at the surface of contact between a metal 
and an electrolyte. The optical tests consisted in the examination 
of the reflective power exhibited by metallic mirrors when carrying 
different electrical charges, and in attempts to ascertain the optical 
and electromotive effect of thia layera of oxides, metals, and gases ; 
also in endeavours to discover whether the phenomena taking place 
at the surface of contact between a metal and an electrolyte could 
be detected and studied optically. When a gaseous alloy was 
obtained upon palladium by the action of electrolytically separated 
hydrogen, it was found that the palladium mirror was attacked by 
sulphuric acid, yielding a brown film of palladious or palladic 
oxide, which greatly reduced the reflecting power. Anodic polarisa- 
tion caused the palladium to become passive, and to resist the 
action of sulphuric acid, so that when possessing slight anodic 
polarisation the palladium retained its reflecting power unaltered. 
This fact shows clearly that the passivity of the palladium has 
nothing to do with the presence of an ozide layer. The formation 
of the hydrogen alloy actually increased the reflecting power to a 
small extent. 

When aluminiam mirrors suffer anodic polarisation, the reflecting 
power is permanently lowered, corresponding with the well known 
production of a fiim of hydroxide upon the surface. As the result 
of the experiments, it may be said with certainty that the passivity 
of ігор, nickel, chromium and palladium (which last has not been 
observed before) is not due to the formation of layers of oxide upon 
the respective metal. 

In a second paper communicated to the same Society, Dr. Miiller 
offered some suggestions towards the elaboration of a theory of 
passivity. He considers that passivity is a function of the metal 
only, and consists in a sudden alteration of the equilibrium 
between the metallion and the electrons. In its normal or stable 
condition, the metal contains ions of the valency which is most 
stable in aqueous solution—-.g., divalent ions in the case of zinc, 
tetravalent ions in that of platinum. If now the discharging 
tension of an ion is less taan the tension necessary to drive the ion 
out of the metal into the so:ution, the metal behaves as an insoluble 
electrode. Chromium, for exan ple, is an insoluble electrode in 
potassium iodide solution, but dissolves in potassium chloride 
solution, yielding hexavalent io s. 

It may, therefore, b: said that if the metal normally gives ions 
of low valency, its active condition is stable, and its passive con- 
dition unstable or metastable; but if in its normal condition its 
ions are of high (divisible) valency, the passive state is the normal, 
and the active is metastable. When arranged in electromotive 
series, the stable low-valent metals are at the positive end, and the 
stable high-valent metals at the negative end. For instance, mag- 
nesium, zinc and maganese, which stand cloie to the positive end 
of the series, can only with much difficulty be rendered passive. 
Later on іп the series, the metals are able to exhibit higher 
valencies if exposed to the action of a certain P. p., and so they 
become passive as long as the necessary current is flowing, but 
return to their active state as soon as the current is interrupted. 
The metalsthat lie nearer the middle of the series, such as iron, 
nickel and cobalt, are easier to render passive; or, as the phrase 
generally goes, a larger number of electrolytes make them passive. 
By the time chromium, molybdenum, &c., are reached, the con- 
ditions are reversed : anodes of these metals are passive in all elec- 
trolytes, the active state is metastable, and disappears in time. 
Metals like platinum at the negative end of the electromotive 
series can only be rendered active by special arrangements. 
According to this explanation it is easy to see that the passivising 
action of the same anion is very different when applied to different 
metals. Certain minor aspects of the phenomena of passivity, such 
as velocity, &c., still require to be studied in detail, but in the 
meantime the author feels that he has succeeded in indicating the 
broad lines of a theory of passivity. 


T XS E 


ELECTRICAL REVIEW. 


VoL. LIX. 


ELECTRICAL REVIEW. 


Vol. LIX) CONTENTS: November 30, 1906, (No. 1,514. 5 
аве 
Single-Phase Traction 853 
The Electrical Equipment of a Newcastle Railway Warchouse 
(us) — ... 8.6 
Proceedings of Institutions :— 


High-Speed Electric Machinery: With Special Refer- 


ence to Steam Turbine Machines (i/lus.) (concluded) ... 857 
Institution of Electrical Engineers (Manchester) ar 859 

Do. do. Dublin) 860 

Do. do. London n Students). 861 
Oorrespondence ... ds "m sas *. 861 
Faraday Memorial .. wy Ке г m vex .. 867 
Reviews e T ses ТР sed ss sh .. 868 
Business Notes in Tm н as es bos .. 807 
City Notes An T. ys e a 5% *. 879 
Market Quotations ... a bv M its i — 880 
Btocks and Shares ... m iss a .. 880 


Share List of Electrical Companies 8 881 
Exports and Imports of Electrical Goods during Oct., 1906 883 
Coefficients for Dynamo-Electric Machines (aur) 


(concluded) . 884 
A 60,000- Volt Transmission Line in America (illus) . 887 
Bome Practical Notes on the Commercial Development о of 

Electricity Supply Undertakings 888 
Gear Wheel with Removable Tooth Rim 1 (us.) iss .. 889 
A New Gutta Balata Р .. 890 
A New Method of Measuring Speed Ire arities llus. N -891 
New Patents Applied For i. 892 
Published Specifications ... “© г 925 - .. 892 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
ТӨ BB OBTAINED BY ORDER PROM ANY NEWSAGENT [N TOWN OR COUNTRY. 


OFFICE :—4, LUDGATE HILL, LONDON, Е.С. 


Telegraphic Address: Acrrxay, Lonpon.” Code, А BC, 
Telephone No. 933 Holborn; 4425 Central. 
“kt Letters should be addressed to the Proprietors, Н. Alabaster, Gatehouse & Св 


ADVERTISEMENT RATES ON APPLICATION. 


fhe “ Electrica] Review " is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
ef any Electrical Industria] Paper in Great Britain. 


BUBSORIPTION BATES.—1n Great Britain, Post Free, per Year, 198. 6d. Te 
all other countries, per Year, £1 10s. 

BINDING.—Bubscribers' numbers bound, including case, for 4s. each volume. 

C48E8.—Cloth Cases for Binding can be had, price 2s. 6d. each; post free 2s. 9d. 

READING CASES, to hold пош One to Twenty-six Numbers until the volumes 
e eom i кеб es ово be had from the Publishers, Price 6s., or Free 


FORLIGN AGENTS. — New a D. Ули NosTRAND, 28, Murra 8 
ын ата J. Воттилс, 22, Rue de la Banque. Colin: ASHER oy L 
oo Postal Orders (on "ys Office, Londen), to be mads payable $c 
E. ALABASTBA, 4, Lodgate Hill, Е 
THE 


UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY’S.. 


1907 Edition 


TO APPEAR IN JANUARY. 


Advertisements, new names and corrections to 
existing entries should be sent in at once. 


[858] 


NOVEMBER 30, 


reached; 


1906. No. 1,514. 


SINGLE-PHASE TRACTION. 


A PAPER with the above heading was read at the Institution 
of Civil Engineers by Mr. Charles F. Jenkin (of Messrs. 
Siemens Bros.), on November 13th, the discussion being 
continued and closed on the following Tuesday. In this 
connection it will, no doubt, be remembered that Mr. 
Jenkin’s brother, who is a partner of Sir Alexander B. 
Kennedy, F. R. S., read, in conjunction with Mr. Mordey, а 
paper on a similar sabject (electric traction on railways) in 
the early part of 1902, to which at the time we referred in 
these columns. 

The paper itself does not contain T very new, with 
the exception of some diagrams showing the overhead sus- 
pension adopted on the Hamburg Railway, which, unfor- 
tunately, were neither explained in the paper nor properly 
described at the time of the meeting. 

The only apparent effect of Mr. Jenkin’s paper has been 
to produce a considerable scare amongst electric telegraph 
and telephone engineers as to the possible damage which 
may accrue to their installations, and as to the magnitude 
of the alterations which they may have to make in conse- 
quence of the introduction of the single-phase system for 
traction purposes. 

For our part we believe that, with proper precautions as 
regards maximum drop in the returns, and by arranging so 
that the overhead telegraph and telephone wires are entirely 
removed from the vicinity of the contact line, no serious 
ill-effects will result in connection with telephone and 
telegraph installations. We shall look forward with interest 
to the experience which will be gained when the South 
London line of the L.B. & S.C. Railway Co. is actually 
running. 

Mr. Jenkin, as one would naturally expect, in comparing 
the various types of the single-phase motor, tried to show 
that the ordinary series type, such as is manufactured by his 
firm, was the most suitable for all purposes. We do not 
think that the time is yet ripe for any such conclusions to be 
all we will say is that the single-phase apparatus 
now manufactured by firms such as Messrs. Siemens- 
Schuckert, the British Westinghouse Co., the Allgemeine 
Elektricitäts Gesellschaft, the British Thomson-Houston Co., 
the Maschinenfabrik Oerlikon Co., and Messrs. Finzi have 
been adopted on such a scale as clearly to demonstrate the 
suitability of the single-phase motor of any design for traction 
work. 

Although Mr. Jenkin shows illustrations of the Hamburg 
overhead line equipment, this line is not mentioned in the 
list of the single-phase railways in Europe, which is given 
in the paper. 

From the illustrations given of the overhead construction, 
one would judge that it is of the flimsiest possible character, 
and that questions of safety and strength have been more or 
less subordinated to lightness and cheapness. This, however, 
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is a characteristic which one has often to note in connection 
with Continental work, and we must reserve any criticism of 
this installation until such time as it is open -for running 
and has been more fully described. 


Mr. Jenkin's paper generally favours single-phase electric | 


traction for railway purposes, and with this conclusion we 
are inclined to agree ; and there are no new developments to 
cause us to alter the opinions which were first expressed in 
the leading article of our issue of November 13th, three 
years ago, in which we advocated the introduction of the 
single-phase system of traction on our railways. | 
_In this connection the results which will be obtained by 


the electrification of the South London line of the L.B. 


and S.C. Railway, which is now being equipped, will’ not 

only be watched with the greatest interest by all engineers 

and railway companies, but will also, we fell assured, result 

in the general adoption of the single-phase system for 
perating suburban lines. 

Whilst discussing the question of electric traction on 
railways, we trust that the Government will see its way to 
create that Traffic Board which was recommended by the 
Royal Commission on London Traffic, and we are reminded 
of this by the fact that the conclusions contained in the 
report of the Royal Commission on Traffic clearly showed 
the absolute necessity of electrifying the suburban branches 
of our big railway systems, both round London, and in and 
around other large cities such as Manchester or Liverpool. 

Whilst we note with pleasure that the Midland Rail- 
way Co. have decided to try electric traction on a 
short branch line in the neighbourhood of Lancaster, 
we greatly regret that they shou!d have relegated such an 
experiment to a purely branch line, which must necessarily 
work under totally different conditions to those which would 
have to be met with in connection with heavy suburban 
traffic, and we are afraid that any results which they may 
obtain will not be commensurate with the expenditure they 
may have incurred. 

We trust that the decision to electrify this suburban 
branch was not arrived at with a view to shelving electric 
traction by being able to tell shareholders that experiments 
were being carried out, a8 was successfully done some years 
ago by the Metropolitan and District Railways, when, 
seemingly with the object of postponing general electrifi- 
cation, they, at a great expense, equipped electrically the 
line between Earl’s Court and High Street, Kensington. 

Railway companies have been so conservative in the past, 
and so loth to install electric traction on their suburban systems 
in London, where, of all places in the world, they are most 
required, that the decision of the Brighton Railway directors 
to electrify their line between London Bridge and Victoria, 
which is one of their most crowded suburban b:anches, 
becomes the more praiseworthy, and we have little doubt 
that, if a frequent and rapid electric service is given on the 
South Londou line, the results will be such that, in a very 
Short time, all the trains running on the suburban lines of 
the L.B. & S.C. Railway will be operated by the same 
means. 


WHILE we, doubtless in common with 
our readers, have often remarked the 
great improvement which has occurred, 
of late, in gas fittings designs—an im- 
provement directly and solely traceable to the popularity and 
convenience of the standard electrical fittings which they 
are intended to imitate—we confess to а feeling of surprise 
at seeing a tumbler switch, of orthodox pattern outside, 
for use with pneumatic gas control installations. 

Why our pushful gas friends should go out of their way 
to disguise a simple pneumatic plunger under the garb of a 
tumbler switch, we fail to see, unless, indeed, an electrical 
disguise is a sine qua non to progress in the gas world. 

That such is actually the case may be surmised fiom the 


The Advent of | 
(ias Tumbler 
Switch. 


followed over here ? 


fact, that not only tumbler switches, bat “ cotton-covered "' 
pneumatic tubing, and white-wood casing for running 
the latter from switch to gas lamp, are now being 
offered to the public. | 

Only last week we were shown at а local Trades Exhibi- 
tion a flash sign of approved electrical appearance, but 
differing somewhat in smell, which we were assured only 
needed perfecting to enable a clean sweep of its electrical 
predecessors to be made. 

We have, ere this, become accustomed to sham arc and 
Nernst type (gas) lamps, and, in fact, we are looking forward 
to the day, surely not far distant, when an electrical 
generator or motor of some kind or other will be a recognised 
and indispensable accessory of the up-to-date gas installation: 


OxcE again, with tbe approach of 
Cbristmas, we find ourselves visitors at 
Great George Street, enjoying Ше 
hospitality of the “Civils” for the coming session; 
and after the manner of former years, we feel compelled to 
enter a strong protest - against a method of procedure which 
invariably results in members having to migrate from the 
admirably adapted Great George Street quarters, towards the 
end of the session, and farther necessitates the holding of 
extraordinary weekly meetings in make-shift quarters, -which 
are obviously unsuited for the purpose. | 

After wasting two houra on Thursday evening last week, 
and watching some hundreds of others do likewise, while 
Prof. Epstein bravely struggled through his paper on the 
* Selection and Testing of Materials for Construction of 
Electric Machinery," we could not help reflecting on the 
much more businesslike practice of our American cousins, 
who invariably circulate their papers ahead of—in some 
cases, months before—the meetings, and 4ustifiably omit the 
reading of a paper when a valuable discussion can be 
facilitated thereby. Why cannot some such procedure be 
Even the circulation of brief abstracts 
of papers before tbe date of reading, would serve to draw the 
attention of those interested, who could then obtain complete 
copies in the usual way. 

With matters as at present, one may justly assume from a 
crowded house, that interest has been aroused in a paper ; 
further, a proportion of those interested undoubtedly attend 
with a view to discussing the paper—which they can obtain if 
they apply fer it and study priortothe meeting. Obviously, 
the reading of the paper in detail is time wasted to such 
people, and it must be noted that ‘hey are the people who 
sustain the interest in a subject, who interest others in it, and 
who enhance generally the value of the proceedings; and, 
furthermore, they may not be present on a second evening. 
Clearly, what is wanted is a strictly limited abstract of the 
paper, which an author might, if he desired, supplement 
orally during the first half-hour of the meeting, and which 
would be followed by discussion. 

Only in this way, if the usual number of papers are 
accepted, can the business of the session be kept well in 
hand, and some such arrangement is emphatically a necessity 
to any business man. 


The 
I. E. E. 


THE recently published text of the 
Government Bill relating to electricity 
supply will be perused with pleasure by 
those who have long recognised thé cumbersome, expensive 
and unbusinesslike procedure frequently entailed under the 
present arrangement. The aim of the Bill is to do away 
with special legislation and to vest in the Board of Trade 
powers now reserved to Parliament. 

That the initial operations of supplying what has come 
to be recognised as a necessity of modern times should be 
so hedged round with restrictions and expense, must 
surprise anyone approaching the matter from а purely 
business standpoint ; that it has remained until the present 
year of grace for the subject to receive common-sense 
treatment is equally astonishing. 


The Supply of 
Electricity Bill. 
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However, the 17 clauses of the present measure, 
although a somewhat tardy concession, are a step in 
the right direction, calculated to facilitate the extension of 
electrical supply work. m | 
Among the clauses, the first enables the Board to 
autborise by provisional order an undertaker to acquire com- 
pulsorily, land specified for a generating, station, whether 
situated within or without the area of supply. 

Clause 3 offers a most important advance on present pro- 
cedure. It runs as follows :— MXN 

3. The Board of Trade, unless they are of opinion that by reason 
ofthe character or magnitude of the proposed undertaking, the 
аач ought to be dealt with by Private Bill, may by Provisional 

er— 

1 Authorise any company or person to supply electricity in 
bulk to any local authority, company, or person authorised to supply 
electricity in any area for the purpose of distribution by that local 
authority, company or person within that area; and  ' 
| 85 Provide for any eupply so authorised being compuleory ; and 

c) Authorise any local authority to supply electricity in bulk to 
any other local authority ; and Е 

(d) Define what аге to be the limits of supply for the purpose of 
the provisions of the Оавкогкв Clauses Act, 1847, incorporated in 
the Electric Lighting Act, 1882, in the case of a local authority, 
company or person so supplying electricity in bulk; and 

| (e) Make such ether provisions a8 appear to them necessary for 

adapting the Electric Lighting. Acts to any case where & local 
authority, company, or person are authorised to supply electricity 

in bulk. 

. Provision is also made for the supply by an authorised 
undertaker of energy for traction haulage and lighting on 
any railway or tramway situated partly within and pertly 

without the undertaker's area of supply; and further, for 
the joint exercise of powers by two or more supply 
authorities in an area. 

Clause 8 substitutes five years for the seven years' period 
of revision of maximum prices, and other clauses relate to 
the certification of meters, and the construction of the pro- 
hibition of association clause in the Electric Lighting Act, 
1899, which shall not prevent the exercise of supply-in-bulk 

wers. 

On the whole we must be thankful for the small mercies 
outlined above, they indicate an unlooked- for reasonableness 
on the part of the powers that be. We trust the Bill will 
speedily become law. | 


Амір the November shower of 
inaugural addresses to engineering 
societies and their offshoots, there stands 
out one to which we wish to draw the special attention of our 
readers. It is that of Dr. C. V. Drysdale, delivered before 
the London Students’ Section of the J.E.F. on the 14th 
inst. We regret that we cannot reproduce it in full; but 
elsewhere in this issue we give an abstract in which we have 
endeavoured to include the leading ideas of the address, and 
we hope that the Council of the Institution will see fit to 
print the address in extenso in the Journal. 


The Electrical 
Industry. 


WHETHER engineers are the salt of the 
earth or not (we have no doubt they are, 
though the question is fairly arguable) a 
very pretty essayist was spoiled when Sir Alexander Kennedy 
became an engineer. Essay writing, at least of the lighter 
kind, is а very curious and rare gift. Many thousands of 
these compositions are produced yearly as formal essays, 
Sermons, newspaper and magazine articles, papers and 
addresses. Most of them would be entertaining if. their 
writers knew how to make them so, but to how few does 
one return for the mere pleasure of re-reading ! Andrew 
Lang and Augustine Birrell at their best may possibly stand 
with Elia and de Quincey and Thackeray and Wendell Holmes, 
and though one may add a name or two, the list is woe- 
fully short. Much of Sir Alexander’s presidential address to 
the Civil Engineers has the nice touch and irony which are 
the essence of this kind of composition. We do not suggest 
that the address is a finished essay ; that is not its raison 
d'être; but we cannot help reflecting that while good 
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engineers are many, many too many, good essay ists are few; 
and that the essays of Elia may be read when the electric 
tramways of the London County Council have gone to their 
long home, and only electric motor- buses go about the 
street. Perhaps the design of Providence in making Sir 
Alexander an engineer was to furnish his mind with subjects 
suitable for essays. If that is so we shall shortly see his 
practice abandoned for the pursuit of literature, unless by 
ill luck the Times Book Club should decide to suppress 
literature in the interest of books, of which notice may be 
looked for almost any morning. Other eminent professional 
men have published volumes of essays or reminiscences, the 
occupation of their leisure or retirement, and in many cases 
most felicitously. Sir Edward Fry’s essays, we recall one in 
particular on the delights of being a conveyancer, are a case 
in point. Why on the publication of that essay young 
England to a man did not enter into the profession of con- 
veyancing has not been explained. Perhaps it did, and we 
have not heard of it. Sir Archibald Gcikie’s literary gifts 
enable him to persuade anyone that there is no career in life 
worth consideration other than the study of the glaciation 
of the Scotch Highlands, or the r:ver systems of England. 
We should like to see Sir, Alexander Kennedy do the same 
for engineering. His address, however, tends rather in the 


other direction, that engineering as a mode of life is neither 


better nor worse than any other mode. 
That the complete engineer should be an artist, à man 


of letters, a lawyer, a man of the world, а philosopher, and a 


gentleman is the main thesis of the paper. Fortunately he 
is not expected to be a prophet, and is even discouraged 
from the practice of prophecy. 

The discussion of his relation to the beautiful is very 
happy, and as it is a subject on which everyone is equally. 
qualified to form an opinion, and does, as a matter of fact, 
form one, is of general interest. This part of the address, 
though it touches the subject lightly and briefly, says 
almost everything there is to be said, and is convincing and 
satisfactory from its sweet reasonableness, just as Ruskin’s 
arbitrary dogmatism on the same subject excites one’s antago- 
nism. Ultimately the question of beauty is largely one of. 
orderly propriety ; and one’s judgment of beauty depends 
upon appreciation of the pu to be served and his ideas 
of the best method of attaining it.. With the use of orna- 
ment the engineer has nothing to do, and is not to be 
trusted. It is too much a matter of the habit of the eye, 
and should be left to the professional artist. А соп- 
scientious att; mpt to harmonise arc lamps with Gothic 
buildings by hanging them on columns of curly Munich 
ironwork made the gods weep. The locomotive section at 
the last Paris Exhibition was another case in point. The 
South-Western and Midland engines shown there were 
beautiful specimens and exquisitely finished, but their 
appearance was universally condemned by foreign engineers, 
to whose eyes the coloured paint of the boiler casings, and 
the quantity of bright finished work was wholly inappro- 
priate and offensive. To our eyes the large Russian engines 
looked slovenly and ill-proportioned, and in consequence 
irredeemably ugly. The difference was really one of habit 
and idea, and fad no relation to any principle of ornament. 
or beauty. 

We cordially agree with the President that on the whole 
engineers have not injured the country but have greatly 
beautified it. A railway and a station in the gorge of 
Symond's Yat, the great wheel at Earl's Court, and the 
Blackpool Tower, are, of course, deplorable; but the 
crawling line of steam from a distant locomotive, a group of 
white lighthouse buildings on an isolated rock, ships passing 
under a great promontary, a lofty viaduct across a wooded 
valley, or a massive dam with a sheet of water behind it, add 
very much to the interest and charm of a view. And we 
condemn the instances above on precisely the same ground as 
Sir Alexander condemns the Jungfrau Railway. The 
essential vulgarity is of the purpose to be served, not of the 
actual object that we see. 

The quality of orderliness, of clear purpose directed to a 
worthy object, is characteristic of all admirable things, in 
literature and conduct, as well as in art and engineering. 
It is this quality which is desiderated in drawing speci- 
fications, in designing structure or machinery, in scientific 
research, and in the construction of a Presidential address. 
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THE ELECTRICAL EQUIPMENT OF A NEW- 
CASTLE RAILWAY WAREHOUSE. 


THE North-Eastern Railway Co. brought into use during 
October a new goods station and warehouse at New Bridge 
Street, Newcastle-on-Tyne, to replace the Trafalgar goods 
station and to provide adequately for the rapidly-increasing 
traffic requirements of the large and important commercial 
and industrial district of which Newcastle is the metropolis. 
The new structure, which is built throughout on the 
Hennebique patent ferro-concrete system, and the principal 
dimensions of which are 430 ft. in length, 180 ft. wide and 84 ft. 
in height, from the floor of the basement to the head of the 
parapet, has been fully described in various technical 
journals, its remarkable character as the most impressive 
example of this method of construction adapted to railway 
requirements having attracted considerable attention. Its 
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equipment, however, is scarcely less noteworthy than its 
structural features, and deserves the notice which we are 
enabled to give, thanks to the courtesy of the mechanical 
enginecr’s department of the N. E. R. 

The machinery in and about the warehouse is of the most 
modern electric type, and constitutes a great advance upon the 
equipment of any other similar building that we have seen. 
Throughont it has been designed and arranged for the rapid 
handling of goods with à minimum expenditure of manual 
labour and time. Energy is obtained from tke mains of the 
Newcastle Electric Supply Co. in the form of continuous 
current at a pressure of 480 volta, and is controlled from a 
central switchboard in the warehouse, from which the energy 
is distributed to the various machines apd lighting circuits. 

The electrically-driven machinery comprises 10 cranes, 
two transporters, six jiggers, two wagon hoists, one wagon 
traverser, and 42 capstans—63 machines in all. The 
motors, which total 95, are of the series-wound enclosed 
multipolar type, with the exception of those in the capstans, 
which are compound wound so as to enable them to deal 
with a variable load with slight variation of speed. The 


machine motors are protected by means of magnetic blow- 
outs a3 well as fuses, and in the case of machines where two 
motors are required, universal controllers are employed. 
The cages of the cranes for accommodating the drivers are 
provided with switchboards and fuses, while bunch lamps 
are fixed on the revolving jibs to enable the operator to see 
his work clearly. 

The gearing of the machinery throughout has machine- 
cut teeth, and where possible the bearings are fitted with 
Stauffer's “ tell-tale” lubricators, which show at a glance 
the quantity of lubricant in the lubricator, and require only 
a minimum of attention. 

The modus operandi of handling the goods is as 
follows :— | 

In the case of the basement, which is a low-level goods 
station, wagons are drawn by means of capstans into either 
of the two wagon hoists at the ground level and lowered 
16 ft. to the rail level of the basement, where they are drawn 
off the hoist table on to a wagon traveraer which cross 
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traverses the basement warehouse and sets the wagon 
opposite any of four roads as required. The wagons can 
then be moved by means of the 16 capstans and four turn- 
tables with which the basement is equipped, to any desired 
position, while two pillar cranes with a radius of 19 ft., lift 
in and out of the wagons and lorries placed within their 
radius, and two travelling cranes fitted with revolving jibs 
of 12 ft. radius, deal with the wagons and lorries placed near 
them as well as the platform over which they travel. The 
main feature of these cranes is that although they only в’ ап 
the platform, some 20 ft. wide, they can reach the wagons and 
lorries placed beside it by cross traversing the crab with the 
revolving jib extended towards their object, and so command 
an area of nearly 40 ft. in width by 200 ft. in length. 

The ground floor, which is a bigh-level station, bas six 
rail tracks :unnirg into it, fed by 16 capstans and eight turn- 
tables inside the building, and ten cap-tans and four turn- 
tables outside. The four travelling cranes on this floor 
are provided with revolving jibs, similar to those in the 
basement, except that the span in this case is 48 ft. 6 in., 
and by a similar arrangement commands a much larger area 
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than is represented by their span. The jib radius is 11 ft., 
and the length of track 300 ft. The two wall cranes, each 
with a 17-ft. radius of jib, both deal with the one road—that 


THIRD FLOOR; 15-cwT. ELECTRIC JIGGER. 


next the east wall of the warehouse, and lorries placed within 
their radius. | 
The two transporters, or conveyors, on the second floo 
work right across the building under the skylights, some 
70 ft. above the ground floor rail level, on a track which 
projects beyond the walls of the warehouse 16 ft. on each 
side, carried by ferro-concrete cantilevers of novel design. 
By this arrangement they can pick up a load from any of 
these six ground floor roads or from the two outside roads 
nearest the east and west walls of the warehouse respectively, 
and can place it on either of the floors above by working 
through suitable hatchways. The six jiggers which can 
pick up from or lower on to the roads next the walls outside, 
serve the first and second floors, while two of them also 
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GOODS YARD; 1-тох ELECTRIC САРЅТАХ. 


serve short lengths of the third floor, adjacent to the 
automatic flour and grain storage chute at the south end. 
These jiggers have a travel inside the warehouse of 20 ft., 
and are each worked by one set of controllers placed near 
the hatchways, which can be operated from any one of the 
floors. An ingenious mechanical interlocking device prevents 
conflicting movements, such as would occur in the case of 
two men trying to operate at the same time from different 
floors. Overwinding, overhauling and other probable 
derangements are carefully provided against, and the cap- 
stans are fitted with Napier brakes to prevent the head 


‘hauling of wagons. 


running back—a fruitful cause of accident in the hasty 
Altogether the installation is admirably 
complete and compact, combining lightness and ease of 
movement with great capacity and power, and affording. 
exceptional facilities for dealing expeditiously with traffic. 
The machinery of the warehouse has been supplied by 
Messrs. Craven Brothers, of Manchester, and the electrical 
equipment by Messrs. Siemens Brothers. Тһе turntables 
were made by Messrs. Cowans, Sheldon & Co., of Carlisle. 
We append a summary of the capacity, speed and power of 
the machinery. 3 


rati А 
Machine. рыш Сау кари мо: iey 
movement. Tons. cwt.] F. . . [R. p. M. 

Base ment. —'T'wo overhead Travelling,“ 0 20 200 24 500 
cranes (revolving jibs |cross-trav., 0 20 | 100 14 | 500 
and travelling саре), | revolving, | 0 20 | 150 14 | 500 
track length, 200 ft. hoisting. 0 20; 60 6 500 

Two pillar cranes, radial Revolving, 0 20 | 150.| 14 | 500 
type, with travelling | hoisting. 0 20; 60 6 500 
cage. 

Two wagon hoists, with | Raising, | 20 0 60 
balanced cage; length | lowering. | 30 0 60) 200 500 
of wagon, 25 ft. | 

One wagon traverser, with | Traversing; — о 26 500 
capstan attached. c'pst'n pull — 200 

16 capstans И .. Pulling. | 0 20 250 26 | 340 

Ground Floor (outside Pulling. | 0 20 | 250 | 26 340 
building).—10 capstans. | 

Ground Floor (inside build- Travelling, 0 20 | 350 5 500 
ing). — Four overhead | cross- 
travelling cranes, revolv- | traversing, O 20 | 150 | 14 , 500 
ing jibs and travelling | revolving,| 0 20 | 250 14 | 500 
cage ; track length, | hoisting. о 20 | 150 |15 500 
00 ft. 

Two radial wall cranes,| Slewing, | 0 20 | 150 14 | 500 
with separate operators’ | hoisting. | O 20 | 60 6 500 
platform. 

16 capstans his ..| Pulling. о 20 250 | 26 340 

Second Floor.—Two con- |Travelling, 0 20 | 350 11 |5 
véyors or transporters, | hoisting. | O 20 | 150 | 15 500 
with travelling cage. 

Four jiggers, working Travelling, O 15 | 120 14 | 500 
through two floors. hoisting. | 0 15 | 100 | 10 500 

Third Floor.—T wo jiggers, Travelling, 0 15 | 120 14 | 500 
working through Чы hoisting. | O 15 | 100 | 10 500 


floors. 


— M — À—ÀÀ—— ~ 


PROCEEDINGS OF INSTITUTIONS. 


High-Speed Electric Machinery: With Special Reference 
| to Steam Turbine Machines. 


By Prof. Srrvanus P. THompson, D. Sc., F. R. S. 


(Abstract of Howard Lectures delivered before the SOCIETY OF ARTS, 
January 18th and 25th, and February 1st, 1906, and published 
in the Journal of the Society.) 


(Concluded from page 820.) 


— 


STRUCTURAL DETAILS. 


WE pass on to the modifications which are brought into the 
revolving field-magnet by the necessity laid upon the designer of 
obviating all risk of change in the balancing, and all chance of 
accidents from excessive centrifugal forces. In the older type the . 
individual pole cores were masses of either assembled stampings of 
laminated mild steel or else blocks of cast steel, secured to the rim 
of the fly-wheel structure which served as foundation. But, in 
view of the enormous centrifugal forces in turbo-alternators, poles, 
foundation wheel and shaft are all merged into one structure. The 
magnet-wheel has become a solid rotor, with magnetising windings 
embedded in its mass, and is scarcely recognisable at first as a field- 
magnet. 
Parsons TURBO-ALTEBNATORS. 

Such changes do not come about all at once; they are the result 
of development. In the early forms of Parsons alternators of some 
14 years ago, the bipolar field-magnets were fixed and external, 
the armature revolving within. Hight or nine years later the 
alternator had become a four-pole machine of larger size, and the 
copper conductors on the 2970 armature were carried through 
tunnel slots under the periphery of the core disks. But these con- 
structions have been found inadequate, and, at the present time, 
all the makers of turbo-alternators design them with the armature 
fixed and external, and the fleld- et internal and revolving. 
In Parsons’s recent alternators the fleld- magnet is a solid block of 
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steel of cruciform section. Upon each arm of the cross is carried 
an exciting coil of copper ор This is secured from flying out 
radially by the application of heavy pole shoes, which are dove- 
tailed along the whole length of the pole, and the coils are further 
secured in place by bronze corner-pieces bolted down into the 
inner body of the magnet. The shaft is in two parts, pressed into 
the ends of the solid rotor body by hydraulic pressure. The polar 
surfaces are not concentric with the armature face, but are shaped 
off so as to secure a better distribution of the flux. Further, the 
polar surface is iteelf divided by a number of cuts tarned round 
it at regular intervals, leaving a number of projecting ridges which 
become more highly saturated than the rest of the core, thus 
tending to avoid distortion of the flux. The stationary armature, 
built up of assembled laminations, is provided with numerous 
ventilating ducts that are kept open by the insertion of spacing 
pieces. Air drawn into the interior finds its way through these 


2 
Й 
2 
2 
2 
A 
И 

2 

7 


Fic. 14.— VENTILATION 
ScHEME. (Oerlikon Co.) 


Fig. 13.— VENTILATION SCHEME. 
(Brown, Boveri & Co.) 


ventilating ducts, and so keeps the windings cool. The stator core 
rings are mounted within the housing in such a way as to leave a 
surrounding hollow chamber within the external shell. At the top 
the shell has an opening resembling a short chimney ; so that the 
air which passes into the chamber rises out at the top, and venti- 
lates by a natural draught. The interior hollow space is arranged 


with baffles to guide the flow of air, so that every part is properly 


ventilated. 


The large Parsons alternators at Carville, Newcastle, are four- - 


pole machines of 5,000 x w., and work at 1, 200 R.P.. The turbines 
are of 8,000 н.р. 


OTHER CONSTRUCTORS. 


On the Continent, the principal licensee of Mr. Parsons is the 
firm of Brown, Boveri & Co., of Baden, Switzerland. Mr. C. E. L. 
Brown took up the design of the turbo-alternator at the point 
where it had been found impracticable to use revolving armatures ; 
and the development of the type with revolving field-magnets is 
largely due to him. In the special type of revolving field-magnet 
created by Brown, Boveri & Co., the body of the magnet is a solid 
cylinder of steel, with two projecting hubs at the ends, into which 
the shafts are squeezed by hydraulic pressure. Eight circular 
ducte, about 1 in. wide, are turned in tbe steel face; also longi- 
tudinal slots, with overhanging tips, are ploughed along the core 
to receive the windings, and the slots when so filled are closed by 
the insertion of wedges. Over the end bends bronze caps are 
fitted, these caps being furnished with blade-like structures, which 
promote the ventilation by fanning. The exciting current is intro- 
duced through a single steel slip-ring at each end. The surface of 
the revolving part presents, therefore, an almost unbroken peri- 
phery—a form that is preferred because it is less noisy than those 
which have salient poles. Pockets are provided, both in the 
steel core and in the bronze caps, for the insertion of lead 
masses for balancing; for it is found expedient to balance 
the core before it is wound, and again after the winding is com- 
pleted. А 

Figs. 11 and 12 (pp. 818-9) depict a three-phase Brown turbo- 
alternator of 1,000 Kw. at 1,500 в.р.м., designed to give three 
currents of 289 amperes at 2,000 volts between the lines. The peri- 
pheral speed at the rotor face is 12,600 ft. per minute, the diameter 
being 33:4 in., and the core length 25:5 in. The mean value of the 
flux density over the pole face is 32,500 lines per sq. in. The stator 
core disks have 48 slots, with four conductors per slot. The rotor 
has four poles, with six large slots between each pole and its neigh- 
boure, the magnetising winding around any pole being inserted in 
three slots on each side of that pole. It is evident, therefore, that 
each pole, considered by itself, consists of a middle solid part 
which bas a maximum number of exciting coils surrounding it, and 
of neighbouring parts which are surrounded by a smaller number of 
exciting turns. This arrangement leads to a distribution of magnetic 
flux SIDE age roughly to a sine distribution. | 

Attention is directed to the ventilating arrangements of this 
alternator. The housing of the stator is extended at the ends to 
form two chambers covering the projecting. hubs. Into these two 
chambers air is admitted from below, as shown by the arrows. This 
air is caught by the fans on the bronze caps of the rotor, and driven 
past the end bends of the stator winding into the shell of the 
housing, then up through the air ducts between the laminations, 
and finally out of the chimney at the top. 

The stator winding of a turbo-alternator may be carried out in 
various different ways. The particular way adopted in the Brown- 
Boveri machine, fig. 12, is not usual, nor. із it characteristic of the 
latest machines of that firm, As will be seen from the sketch, the 


- 
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conductors are in two layers in the slots, and the end bends are 
united in a mannér resembling the barrel winding of a continuous- 
current drum armature, the winding being a wave winding which, 
in the present instance, is interrupted at three points, so as to 
furnish the three phases. This type of construction is good во far 
as the ready ventilation of the end bends is concerned, but it is 
not desirable 80 far as relates to their mechanical support. 
Another type of stator winding is tbat 80 common in alteraato 
of the older species, in which the end bends project out in two or 
three ranges. Here, again, there is a necessity for brackets to 
anchor the projecting ends, because of the enormous mechanical 


forces which come upon the conductors, particularly in the event of 


a short circuit. 

A third type of stator winding is that in which each “ coil” has a 
long and a short side, and the end bends or connectors all spiral 
over equal chords, helical twists that lie in the same direction. This 
kind is ‘sometimes known as basket winding," because of its out- 
ward resemblance to imbricated wicker-work. The end bends 
support one another very compactly. There is less self-induction 
than with those types where the end bends project further into 
space. 

Ventilation has been referred to as a prime consideration in 
turbo-alternators. In no other piece of electric apparatus is so much 
power concentrated in so small a volume. For example, in the 
four-pole Brown machine, figs. 11 and 12, 1,340 н.р. are converted 
into electric power in a stator containing about 4,300 cb. in. of 
copper and steel. If, by reason оѓ а short-circuit, this amount of 
power could be concentrated on the metal of the stator, the energy 
developed as heat would suffice to raise the whole mass to ared heat 
within 3 minutes. If only 1 per cent. of the energy were wasted on 


heating the copper and iron, the external surface would be quite 


inadequate to get rid of the heat unless the temperature rose far 
above the permissible limits. Hence the necessity of numerous 
ducts and of contrivances for ensuring that the air shall circulate 
through them. If the mere peripheral surface is reckoned out, it 
may be taken that, with the high peripheral speeds of 10,000 to 
16,000 ft. per min., each square inch can get rid of one-sixth to 
one-tenth of a watt for a temperature rise of 1° C. Or, if a tempera- 
ture rise of 35° C. is permitted, the armature can get rid of from 
6 to 34 watts for each inch of its peripheral surface. 

The methods that have been proposed for bringing about an 
effective circulation of air may be further illustrated by the two 
diagrams of figs. 13 and 14. "The first of these is due to M. Aichele, 
of Brown, Boveri & Co., in which fans at the ends of the rotor draw 
in air and send it first downward and then upward through 
successive quarters of the machine. Fig. 14 illustrates a method 
devised by the Oerlikon Co. Here the ventilating ducts are 
divided by baffles which go from top to bottom, thereby causing the 
air to traverse definite passages ending in ventilating openings at 
the top. Over these various openings there are lids which can be 
raised or lowered if it is found that any one part of the machiae 
requires £o be more thoroughly ventilated than another. І 

Other makers adopt different plana. In the machines of Dick, 
Kerr & Co., and in some of those of the Westinghouse Co., the 
stator housing is made with large apertures perforated at intervals 
all over to secure free access of air, with no attempt at internal 
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Fig. 15.—Тнвве-Рнаѕе TUBBO-ALTERNATOB, ATB2— 1, 500 — 1,500. 
(Oerlikon Co.) 


baffles. The Allgemeine Co. has essayed another plan, bolting 
together between strong end shields tbe stator core rings, but 
entirely omitting any external housing, and thus securing the most 
complete access of air to the stator iron. 

The British Thomson-Houston Co., following the initiative of 
the General Electric Co., of Schenectady, has adopted the vertical 
pattern of Curtis turbine, and manufactures turbo-alternators up to 
5,000 xw. The revolving field-magnets of these machines have 
definite salient poles. The ventilating arrangements are peculiar. 
Between the poles are bronze corner-pieces to clamp the windings ; 
these are provided on their outer surfaces with projecting ridges 
which are not concentric, but which are disposed skew-wise, so 
that they act like the blades of a windmill. When in revolution 
these blades draw in air and propel it downwards through the 
turbine. The downward direction is chosen because, as the 
alternator is mounted on the top of the turbine, it is very important 
to prevent hot air or stray steam from a leaky gland from rising 
and getting access to the insulation of the windings. 

Fig. 15 illustrates the desiga of a two-pole, 1,500-Kw., 50-cycle 
Oerlikon alternator (three-phase) revolving at 1,500 в.р м. The 
stator bore is 34 in. in diameter, and the gross core-length 56 in. 
The stator has 48 slots, with two conductors per slot. The rotor 
has 36 slots, with 46 conductors per alot. 


Vol. 59. No. 1,514, Мотвывив 30,1906] THE ELECTRICAL REVIEW. 


859 


реу a А 
ху? тү Ы — &. 
rd A : ` Ne A 
8 NUS 
S i 
" v. 


3 

È N EM 

M $ OX 

—— т RM. BS. 
в 


= S ROT 29)" J ĩͤ MENS RON MER t m Bj" = — = a am m ea i m ea 


Fic. 16.— TuRBO-ALTERNATOR. (Dick, Kerr & Co.) 


We may compare with the four-pole Brown machine, another 
four-pole 1, 000-Kw. alternator supplied to the Bristol Corporation 
by Меввгв. Dick, Kerr & Co. The comparison supplies several con- 
trasta. The Preston firm uses in this machine (fig. 16) the basket 


winding in preference to the in-and-out winding in two or three 


ranges. They have the coil-ends bent spirally round. 

A larger machine of Dick, Kerr & Co. of 3,000 Kw., 750 B. P. M., 
has been supplied to the Corporation of Glasgow. Iu this case 
there is a three-range winding, with the end-bends strongly bound 
together. Brackets are employed to prevent the coils from shifting. 
There is no attempt to insert baffles or provide flues, but there is a 
very thorough ventilation by holes through the housing, and by 
ducts in the interior through the coils. The whole of the pole- 
structure is laminated at the tips, and there are ducts for ventilating 
all along through the revolving poles. 


SPECiFIC UTILISATION. 


Io my first lecture I pointed out the factors of specific utilisation 
and dwelt upon them, and how we can make the best use of the 
cubic inch of material in the active belt. There are the three 
factors—the gross current density, the gross magnetic density, and 
the peripheral speed (in this case the figures of the table below 
are in inches per second); the product of the three, divided by 107, 
giving the number of watts per cubic inch of active belt. For the 
old style of alternator I have taken a number of typical machines. 
Taking the machines of the old-fashioned, slow-speed type, the 
number of watts per cubic inch lies between 57 and 81; but the 
tarbo-alternators, with their higher surface speeds, give higher 
values ranging from 117 to 288, with an average value of 175. 
The figures of specific utilisation amply show that for a given 
quantity of iron and copper a very considerably higher duty is 
attained by adopting high-speed driving. 

Whether the old-fashioned engineers like them or not, it is 
perfectly clear that turbines are being adopted wholesale, 
and that they are replacing other types. They have proved 


UTILISATION COEFFICIENTS OF SLOW-SPEED AND HIGH-SPEED 


ALTERNATORS. 
Watts 
IE a B Y cb tn: 
Slow-Speed Alternators. 
Oerlikon ...... АТВ 72 — 1,500 — 83 208 36,000 1,023 || 718 
Heyland ...... АТВ 64 — 760— 94 | 236 | 26,000 1,160 || 7172 
Oerlikon ...... АТВ 10 — 290 — 600 | 286 | 27,400; 1,030 || 81 
Brown ......... АТВ 28 — 1,640 — 180 153 | 25,509) 1,524 || 59 
Kolben......... AQB 96 — 8,500 — 75 | 208 | 24,600! 1,180 || 571 
Westinghouse AQA 62 — 1,500 — 116 | 261 | 25,500 1,214 || 81 
Turbo-Alternators. 
Parsons......... АТВ 4 — 3,500 —1,200 | 300 23, 700 2,025 || 188 
Westinghouse АТВ 4 — 1,800 —1,500 | 271:5| 26,000| 3,020 !| 212 
Brown ......... ATB 4 — 1,000 —1,500 | 420 | 25,500) 2,620 || 288 
B.T.-H. Co. ... АТВ 6 — 1,880 —1,000 | 199 | 30,800! 2,480 || 168 
B.T.-H. Co. ... АТВ 6 — 1,500 —1,500 | 186 31, 3000 3,760 || 157 
Dick, Kerr . АТВ 4 — 1,000 —1,500 | 144 29, 100 2,560 || 127 
Dick, Kerr . АТВ 4 — 3,000 — 750 113 |52,000 2,040 || 122 
Dick, Kerr ... АОВ 6 — 3,000 —1,200 | 255 |33,000 2,582 || 212 
Oerlikon АТВ 2 — 1,500 —1, 500 200 11,000 2,740 || 117 


there is no need of access for months together. 


themselves quite equal to, and some people say better than, 
large compound condensing reciprocating engines. You gain 
in the small number of moving parts, in the simplicity of 
lubrication, and lose in that the moving parts go so quick that you 
cannot be sure what is happening to them. The moving parts are 
not so accessible as those of the low-speed machine; but then 
This is a purely 
steam engineers’ question into which I do not dare to enter. I 
have tried to avoid all criticisms upon the steam-engine part of the 
problem, and to deal only with the problems which relate to the 
electrical design and construction. 

I cannot conclude without saying how much I have been im- 
pressed, in arranging the matter for these lectures, with the extreme 
sagacity, as well as the genius and tenacity of purpose, of Mr. 
Parsons in fighting his way nut only through the steam problems of 
the turbine, but also through the electrical problems, and I feel 
that I have not been able to do adequate justice to his many and 
great achievements. All honour to the pioneers. 

Finally, T have to acknowledge gratefully the co-operation of a 
large number of firms, and to record with gratitude the services of 
my assistant, Mr. H. W. Taylor, in lightening my labour in various 
ways. 


Institution of Electrical Engineers. 
MANCHESTER SECTION. 


THE opening meeting of the session was held in the Midland 
Hotel, Manchester, on Tuesday, November 20th, when Mr. T. L. 
Miller delivered his address as chairman of the section. 

Mr. MILLER remarked that in addition to technical training, a 
student should undergo shop training to make him familiar with 
the operation of machine tools and appliances under actual con- 
ditions on & commercial scale, and to teach him how labour must be 
organised to produce the best results at the lowest costs. 

The commercial instinct was essential to success, and the young 
engineer must have a good working knowledge of estimating and 
the analysis of accounts, together with an acquaintance with busi- 


. ness and commercial law and finance. The man responsible for a 


design should be enabled to follow the work in the shops, and to 
check the cost of every step in the process of manufacture. The 
same argument was applicable to all branches of the profession. 

Some years ago the Institution of Civil Engineers decided that 
candidates for admission to the roll of membership should satisfy 
the Council regarding their knowledge of the general principles of 
science, and should qualify in the particular branch of engineering 
to which they proposed to devote themselves, and Mr. Miller 
thought that before many years the Council of the Institution of 
Electrical Engineers would adopt a similar course. He laid stress 
on the duty of members to support the Institution by attending its 
meetings and taking part in discussions. 

Mr. Miller next eketched the history of the Engineering 
Standards Committee and ite sub-committees, giving particulars of 
the reports already issued in connection with electrical matters, 
and urged the members to conform, as far as possible, with their 
findings. 

Dealing with the question of electricity supply, he observed that 
the most serious problem at the present day was the reduction of 
the price of electrical energy ; further economies in the cost of 
generation and distribution could hardly be looked for, and it was 
only from an increase in the volume of business, resulting in a better 
utilisation of the plant, that improvement could be expected. 
Referring to the various methods now adopted for the development 
of new business, he pointed out the increasing importance of th: 
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commercial side of electricity supply. With regard to the vexed 
question of depreciation on municipal undertakings, there was no 


statutory obligation to provide for this, in addition to the sinking - 


fund; but a reserve fund amounting to 10 per cent. of the capital 
might be provided, and could be raised to the said limit whenever, 
by demands upon it, it fell below that value. Further, the net 
surplus in any year could be applied in reduction of capital borrowed. 
The principles officially adhered to by the L.G.B. were (1) That 
the loan period should not exceed the life of the works; and (2) 
that the future ratepayers should not be unduly burdened. 
Although 25 years had been adopted by the L.G.B. as the equated 
life of the buildings, machinery, mains, &c., it was morally certain 
that some of the plant would require renewing before the end of 
that period, whereas other portions would probably last longer. In 
the case of a company it was necessary to provide a depreciation 
fund sufficient to renew the assets at the end of their useful life 
without raising fresh capital; but а local authority was obliged to 
extinguish the whole cost of the plant in a fixed period, and the 
depreciation fund was required only in respect of items that would 
require renewal within that time. 

The periods allowed by the L.G.B. for repayment of loans for 
extensions were as follows :— 


Cables—Laid in ducts or on the solid system ... 25 years 
Armoured cables laid direct in the 
. ground ... ife T Vas E 15 
Switchboard and switches ... $e ко ae) uu 
Dynamos ee SES ar ih eas a 30 as 
Wiring inside buildings - = ux 20. a 
Steam engines 25s -— TT es „ 15 5 
Transformers Sud s S n. ie 10 ug; 
Motor transformers, boosters, balancing seta, 
rotary converters... кез - o * 15 „ 
Instruments eed iu eas ve ОЮ 5 ET 
Motors for hire or in generating stations . 10 ,„ 
Others in shops belonging to the Council Se c, on 


Lamp pillars and brackets for public lighting ... 10 „ 


Batteries and accumulators 5-7 „ 
Meters and indicators ae fa Ме a De 
Arc lamps (7.e., lamps themselves) n» Жез Aa 


(Nernst and incandescent lamps and carbons for arc lamps—no 
loan allowed.) 


It would be seen, therefore, that the proper amount to set aside 
for depreciation depended upon the type of plant concerned, and 
the care taken in maintaining it, each case being considered on its 
merits. 

There was an extraordinary divergence in the methods of assess- 
ment for rating purposes adopted by different authorities, but 
lately the tendency had been to adopt the “ hypothetical tenant ” 
principle, based upon the receipts and expenditure. There were, 
however, many difficult questions to be settled in arriving at the 
rateable value, owing to the necessity of estimating the tenant’s 
working capital and of the statutable deductions, and the principle 
was hardly applicable to the early years of electricity undertakings, 
where the receipts were not sufficient to cover all expenses and to 
leave a margin of profit, for in spite of the absence of profit there 
was а true rental value. 

Referring to a recent decision of the L.G.B. with regard to the 
charging of the wages of permanent employés to revenue, although 
engaged in carrying out work chargeable to the capital account, 
especially in connection with Bristol and Grimsby, Mr. Miller said 
that the effect of the decision would be severely felt by small 
undertakings, where the staff might be usefully employed in laying 
services and carrying out extensions. .Such work was properly 
a capital charge, and by discharging the permanent men and then 
contracting with them to do the work, the objection of the Board 
could be overcome, so that it was difficult to see the reason for the 
Board's action. 

It would appear that considerable time might be saved if all 
electrical matters, not only tramway matters as at present, could 
be referred to the Board of Trade, who, before sanctioning a loan, 
could ascertain from the L.G.B. the extent to which the borrowing 
powers of the applicant had been exercised. 

Mr. M. B. FELD, in proposing a vote of thanks to the chairman, 
said the Manchester Section had a very high reputation, and he 
thought that during the last session—thanks to the retiring chair- 
man, Mr. 8. L. Pearce—the Section had improved both in efficiency 
and in dignity. 

Dr. Bowman seconded the vote of thanks, which Mr. T. L. MILLER 
acknowledged. 

A smoking concert was held after the address, at which a pre- 
sentation was made to Messrs. E. W. Cowan and P. A. Ramage 
(late honorary secretaries). Dr. Hopkinson, in making the pre- 
sentation, said that whatever success the Section had enjoyed was 
chiefly due to the two hon. secretaries, first Mr. Cowan and after- 
wards Mr. Ramage. He was sorry Mr. Ramage alone was present, 
Mr. Cowan having sailed a few days previous to the meeting to 
South Africa, carrying with him his present, which consisted of a 
pair of binoculars and an aneroid barometer. Mr. Ramage’s pre- 
sentation consisted of a dressing case. Mr. Ramage expressed his 


thanks to the members, and a letter from Mr. Cowan to the same 
effect was read. 


DUBLIN Locat SECTION. 


THE opening meeting of the Session was held on Thureda - 
ber 22nd, Mr. T. Tomlinson in the chair, noue 


A vote of thanks was passed to Mr. P. B. Sheardown, the retiring 
chairman, on the motion of Mr. W. J. V. Sowter, seconded by Prof. 
Thrift, for his services as chairman during the past year. 

Mr. A. W. WuHIELDON, chairman-elect, then took the chair and 
delivered his inaugural address, He said that his remarks would 
apply chiefly to the electrical work of the Gt. Northern Railway of 
Ireland, which had very largely adopted electricity, and in that 
respect undoubtedly led the way among the Irish railways. Irish 
railway companies had not the capital outlay or the large incomes 
which the great English companies had, and were therefore 
unable to adopt the refinements which the large and important com- 
panies in England had at command. Still, his company had a very 
large system of telephones, electric signals and telegraph lines, 
lighting plants and the electric railway from Sutton to Howth. 

In order to keep capital expenditure at a minimum his depart- 
ment had been obliged to take up the design and simplification of 
a considerable portion of the electric signalling appliances. Mr. 
Whieldon described in detail a contact he had devised, which was 
fixed to the railway metals in such a manner that the vibration of 
the metals, when a train was approaching, was sufficient to enable 
the mercury contained in a cup with a rounded bottom to make 
contact and 80 to give warning of the approach of trains at the gates 
of level crossings. The cup was specially arranged with a rounded 
bottom internally, as in the first experiments a flat bottom had been 
used, but it was found that with that arrangement any alteration in 
the angle due to platelayers packing up the rails caused the contact 
to be made permanently ; the rounded cup obviated this difficulty. 
The apparatus had been in use over three months, and had signalled 
the approach of 15,000 trains without a single failure; moreover, 
the apparatus could be made and fixed for about five shillings, 
whereas another apparatus which they had in use for the same 
purpose cost as many pounds. "This was an important matter where 
hundreds of these appliances were required. 

Most of the railway systems in Ireland were worked on a single 
line, and the staff method of signalling was employed. Although 
men became very expert in handing in and delivering the staffs on 
the various sections, being able to do so with trains travelling at 
speeds up to 15 miles per hour, it would be understood that the 
constant slowing down of an express train to 15 miles an hour 
seriously affected the mean speed. A system had, therefore, been 
devised by which the staffs were taken in and delivered by the 
drivers with the trains travelling at full speed, the apparatus used 
being almost identical with that used for receiving and delivering 
mail bags from and to mail trains. 

Turning to the subject of the electric lighting installations under 
his care, the author said that the overhead cables in connection 
therewith had been from time to time adversely criticised, prin- 
cipally from an æsthetic point of view. He, however, considered 
that the overhead system had much to commend it for use on rail- 
way systems, particularly in the neighbourhood of railway stations 
and goods yards. Alterations in roads, sidings, &c., were fairly 
numerous, and it frequently happened that underground cables had 
to be diverted or removed, which was a troublesome and expensive 
proceeding. He had found that very many faults occurred in 
cable systems laid along or in close proximity to railroads. This 
was undoubtedly due to failure of joints (and joint boxes were 
particular offenders), owing to the heavy weight of trains passing 
over and disturbing the soil, also to the pounding of the metals. 
Cases were instanced in which all joint boxes had been removed 
and the cables jointed up with lead sleeves plumbed over all before 
the troubles were obviated. 

Mr. Whieldon next referred to some of the troubles which they 
had experienced in connection with the Sutton-Howth electric 
railway system. A matter which caused serious trouble was that, 
owing to the bad water supply they had at the Sutton generating 
station, scale 1 in. thick was formed on furnace tubes after a boiler 
had been in commission only six weeks. They next put in a 
softening plant, but after that had been working a short time, it 
was found that serious corrosion occurred. An analysis of the 
“ purified" water showed the presence of nitric acid. Very many 
experiments were made to overcome this difficulty, and eventually, 
in conjunction with Dr. Jerwitz, the method adopted, which proved 
successful, was the use of zinc plates in the boilers. Prior to the 
adoption of this remedy, plaster casts were made of the pitted 
surfaces of the boilers ; these had been retained, and now, from time 
to time, fresh casts were made so that by comparing the two it was 
an easy matter to ascertain whether the corrosion was still going 
on. Considerable trouble was experienced with the oil used in the 
engine chambers, presumably owing to the impurities in the 
water finding their way into the crank chamber. Various oils were 
tried, but experiments showed conclusively that the trouble wa: 
solely due to impurities being carried over and finding their way 
into the crank chamber. A curious point, and one which had not 
so far been elucidated, was that in some cases the water contained 
in the engine separators on being tested proved to be pure, while 
water obtained from the crank chamber at the same time was 
not so. ў 

The author next discussed the training of men for the responsible 
position of driver. He was bound to say that many of the tram- 
car accidents—which, unfortunately, had become far too frequent 
of late—were, in his opinion, simply and solely due to the fact 
that the men placed in these responsible positions were insuffici- 
ently trained. The amount of training they had was negligible 
compared with that which the driver of an ordinary train received. 
The train driver spent several years as a cleaner, next several 
years—generally five—as a &toker on various classes of traffic, then 
goods driver, and after all that, he was, after examination, promoted 
to be driver of a passenger train. After such a training a man had 
a thorough knowledge of his engine, and would know how to act in 
case of breakdown or emergency, whereas the ordinary motorman, 
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in nine cases out of ten, entirely lost his head when an emergency 
arose, 

The drivers on the Sutton-Howth railway received a very long 
training, and each one before he was promoted to be driver was 
able to dismantle and re-erect his motor truck. Sucha man in 
charge of a tramcar would be able to ferl whether his brakes, &c., 
were correctly adjusted on taking his car out of the depót. 

In concluding, Mr. Whieldon said that the railway electrical 
engineer in designing power stations for lighting and power must 
have considerable foresight with regard to future requirements, 
bearing in mind that with the increase of population, all sorts of 
additional station and hotel accommodation would be required, as 
well as power for operating signals and hoists, goods yard 
lighting, &c. A 

Lastly, Mr. Whieldon briefly referred to the running of main 
line trains electrically. He did not consider that electrical 
working would ever be adopted in Ireland, as the working costs 
dern not be reduced sufficiently to warrant the increased capital 
outlay. 

À vote of thanks was passed to Mr. Whieldon for his interesting 
Le on the motion of Mr. W. Brew, seconded by Mr. J. W. 

ucher. 


LONDON STUDENTS’ SECTION. 


Ох tbe 14th instant Dr. C. V. DRvspALE delivered an address as 
chairman of this Section. He congratulated the members on the 
excellence of the papers read before them, some of which had been 
printed in the Journal. He had observed that most of the im- 

ortant inventions of recent years emanated from Germany and the 

nited States, for example, in connection with power transmission 
and electric traction; whereas British engineers a few years ago 
were trying to prove that electric traction on main line railways 
was not feasible, German and American firms were doing their best 
to make it so, and had carried out a vast amount of experimental 
work, with the express object of securing the British main line 
contracte—these lines being by virtue of their great volume of 
traffic between large towns just the kind where electric traction 
should be first successful, and where it would soon come. In ten 
to fifteen years probably a hundred millions sterling would be 
expended on traction work in this country ; how much of it would 
go to British manufacturers ? 

Similarly in electric lighting, modern history was one of absolute 
failure on our part to bring forward anything new, or even to 
compete successfully in the manufacture of carbon filament lamps. 
Tests made in his laboratory five years ago on 100-volt glow lamps 
nominally of 24 watts per candle showed that the Continental 
lamps were better in both efficiency and life, though cheaper. But 
the carbon lamp seemed likely to become extinct except in small 
sizes, thanks to the researches of the Germans in connection with 
metallic-filament lamps, culminating in the Osram lamp with an 
efficiency of 1:08 watts per с.р. fora 32-c.P. lamp at the end of 
1,000 hours. Great though these achievements were, it was 
the method of obtaining them that impressed him most; as 
wire-drawing these filaments was impracticable, a whole army of 
scientific chemists had been called on to devise other methods of 
manufacture. Only in telegraphy were we leading; in telephony 
we were following the United States. 

In mecbanical engineering the position of this country was much 
better; the birthplace of the steam engine had also seen the chief 
development of the steam turbine. 

It might be said that this was a commercial country, and that 
the great thing was to make things pay ; but a comparison of com- 
pariy finances here and abroad showed that poor dividends were 
paid here, whilst in Germany high dividends were paid, and in 
America the stock of the G.E. Co. stood at 180, though the com- 
pany had recently raissd an additional four millions of capital 
for extensions, and that of the Westinghouse Co. stood at 155. 

Dealing with the influences tending to foster or impede industry, 
Dr. Drysdale referred to State action in the shape of protection, 
patent laws, &c.; while in some cases protection might be advisable 
as a temporary measure, every other means ought to be tried first, 
and not uvtil they were certain that it was the only way of putting 
the industry on its legs would they be justified in agitating for it. 
In the matter of standardisation and research by the Government, 
they were lamentably behind the United States, Germany and 
France. In Germany several industries had been created by the 
work of the Reichsanstalt. In spite of the good work of the 
National Physical Laboratory, it had received very little support 
from manufacturers. 

Regarding the relations between capital, labour and scientific 
knowledge, which were absolutely dependent on each other, and all 
essential to success, in this country they stood aloof and sneered 
at one another. The remedy lay in the hands of the capitalist, 
who ought to educate the workmen in his employ, to see that the 
rising generation was educated, and to make the interests of his 
workpeople assimilate to his own by some form of profit-sharing. 
Also, the surroundings of labour ought to be improved. 

The severance between capital and science, a fruit of tradition 
in this country, was in striking contrast with their relations in 
Germany and America. Here, experience in the shops was 
regarded as essential, while in America the employers disregarded 
it; it was considered that if a young fellow had done well at 
college, he would pick up all the practical work as he went along. 
This was the training of several of the engineers in high positions 
in the General Electric Co., and it was not due to the superior 
training of the American student, for the students of the London 
Central Technical College were specially appreciated on account of 


their greater theoretical knowledge. The ‘scientific man waa3not 
appreciated here, first, because enterprise was on too small a 
scale to afford scientific work without immediate returns; and, 
gecondly, the employer in many cases was not well enough trained 
to have the instructions of the expert correctly carried out. 

Primary education in this country was a shining example of 
inefficiency, especially from the scientific point of view. 

Lastly, national custom had a great effect on industry; there was 
а tendency to start too many small firms, whereas the manufacture 
of electrical ꝓ lant essentially required working on a large scale. 
This had been recognised in America. The multiplicity of such 
small businesses meant a smaller output for each, higher cost of 
production, and extreme competition. This was the principal 
cause of our want of enterprise; in Germany the huge firms could 
afford to experiment, and on occasion combined to carry out a 
specially large investigation, such as high-speed railway working. 
Either there should be an aggregation of electrical firms into three 
or four large companies, or greater specialisation by agreement 
between the firms. 

As regarded the differences in workers and wages, he thought the 
output was very much in proportion to the wages, and British 
workmen should certainly score in industries where intelligence 
was needed. 

As for themselves, a really good all-round scientific knowledge 
was indispensable to the engineer, and pure science must not be 
despised, however unpractical it might appear. First principles 
should be mastered, rather than details. A knowledge of French 
and German should be acquired, and the foreign technical papers 
should be read. Ethics, economics and hygiene should be studied. 
There were better prospects in the fields of telegraphy, telephony, 
insulation and cables, and in lighting, than in dynamodesign. Let 
them not make riches their chief aim in life; they would be happier 
if they could feel that they had been of use to others as well as to 
themselves. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Commutator Insulation Defects. 


We notice from the extract of the annual report of Mr. 
Michael Longridge, M.Inst.C.E., chief engineer to the 
British Engine, Boiler and Electrical Insurance Co., Ltd., 
in your issue of November 9th, on page 712, that he deems 
* micanite"' unsatisfactory for use between commutator seg- 
ments, and states that ** pure mica” should be used. Не 
also mentions that a better material is desirable for the end 
insulation of commutators. 

We, as the largest suppliers of both *'micanite " and 
“ pure mica " for commutator work, wish to say that surely 
Mr. Longridge’s statement that micanite is unsatisfactory 
for use between commutator segments" is not correct, as 


this material is universally used for this purpose throughout 


the world. We even supply micanite segments in small sizes 
where pure mica " would be the cheaper, to several large 
electrical concerns who prefer it to pure mica. On the 
other hand, we must admit that some engineers prefer to use 
*pure mica," but as the cost is so very great for the large 
sizes they are compelled to use тісапіќе segments to 
keep down cost. In regard to the use of *'micanite seg- 
ments leading to short-circuiting by carbon dust, we wish 
to emphasise the fact that we have never received a com- 
plaint of this nature re our micanite segments from any one 
of our numerous customers, and we deal with almost every 
electrical concern. All our commutator micanite is sub- 
mitted to very heavy hydraulic pressure, and under our pro- 
cess there cannot possibly be any apertures in the material 
for the carbon dust to get between the layers of mica, if the 
commutator is properly assembled. 

The edges of our “ micanite segments are smooth and 
solid. It must also be remembered that “ pure mica " is 
not all of the same hardness, even though it may be of the 
same quality, whereas in our process of manufacturing 
* micanite segments we soften the mica to the same degree, 
consequently there is never any fear of its not wearing down 
equally with the copper bars, as is frequently the case when 
pure mica is used. Numerous electrical engineers entertain 
the same opinion as we do that ** micanite " for commutator 
segments, besides being cheaper for the large sizes than 


- 


C——————— 
————————————Ó MÓN 2 


862 


THE ELECTRICAL REVIEW. (Уо! 59. No. 1,514, Novzarxn 30, 1906. 


* pure mica," is more suitable and gives far better results 


than pure mica " does. 

It is not at all clear that the 63 breakdowns mentioned 
by Mr. Longridge were caused by the use of micanite " ; in 
fact, we should say that his further remarks re dynamo com- 
mutators and micanite insulation tend to show that the 63 
breakdowns were due to some other cause entirely. 

In conclusion, we would say that in our experience we find 
that the general opinion of electrical engineers is that 


nothing could be more desirable than micanite, particularly. 


for segments and for the end insulation of commutators, and 
that its qualities are unsurpassed for these purposes. 


The Micanite and Insulators Co., Ltd. 
M. Monn, Sceretary. 


London, E., November 19th, 1906. 


Since the carbonisation of commutator insulation is the 


most subtle fault to which an armature is subject, the high 
cold resistance of the fault (which is sufficiently low when 
hot to burn out the coil) being most difficult of detection, 
this subject becomes most interesting. 

Mr. Turner’s contention that the presence of oil in the 
commutator is the cause of the trouble appears to be sup- 
ported by an observation in Mr. M. Longridge's report, 
wherein he states that no breakdowns to generator commu- 
tators had come under his notice. 

The conditions under which generators operate are 
generally widely different to those which obtain with motors. 
'The generators are invariably of the open type, and offer 
very little opportunity for oil to reach the commutator, 
while the attendant applies the wax-cloth at the slightest 
sign of chatter, consequently the generator commutator 
receives only what lubrication is actually necessary. 

Contrast this with the motor at the other end of the 
system, invariably of the semi-enclosed type, the end 
bracket frequently festooned with oil thrown up by the edge 
of the commutator, which gets as much oil as the loose or 
absent oil flirt will allow. | 

While it is comforting to be assured by such an eminent 
authority as Mr. Turner that good micanite is a good 
material for commutator insulation, still, since oil will find 
its way to motor commutators, what appears to be required 
to settle the case is a chemical investigation and defnonstra- 
tion that lubricating oil has not the property of liberating 
the acid elements of the sticking compound used in the 
micanite, or that these elements are not in themselves 
capable of reducing, say, the silicon (of which mica is #0 
largely composed) to the troublesome and closely related 
carbon, even with the assistance of current and heat. 

Some oils will readily carbonise under heat, but the 
writer has found commutator insulation in some places 
to become carbonised to a depth of J in., while the rest of 
the insulation, although having absorbed much oil, remained 
unaffected. 

Perhaps, however, it is well to remember that micanite, 
unlike grammar, can be graded, and that there is sucha 
thing as bad micanite. 

A. E. Vickery. 

Plymouth, November 19th, 1906. 


__——— 


In reference to the use of micanite for commutator seg- 
ments, I must say that I think it is a most unsuitable 
material to use. We have a number of motors with micanite 
segments, and they have given great trouble. The oil has 
got in, and the process has been much as Mr. Turner states 
in his letter. First of all, a small pin hole burnt away, 
which has rapidly got deeper, until the armature coil has 
been almost completely short-circuited. Out of some 70 
motors, only those having micanite insulation have caused 
any serious trouble. These faults have not occurred on any 
particular motor, but on several running under widely 
varying conditions. Commutators with mica segments are 
running under identical conditions, and show absolutely no 
signs of the insulation burning away. As regards the use 


give some assistance on this point. 


of silicate of soda and powdered mica which Mr. Turner 
recommends, I have tried this, but could never get it to set 
really hard. After the motor had been running a short 
time most of it would fly out, and the only remedy has been 
to rebuild the commutators. Perhaps Mr. Turner could 
I think motor manu- 
facturers would do a great deal of good if they would only 
design their oiling arrangements with more thought of the 
above trouble arising. With the craze for solid brasses, and 
everything as cheap as possible, the motors of to-day are in. 
many respects much inferior to what they were, say, three or 
four years ago. I think an oil splash ring, or even two, of 
a fairly large diameter would stop most of the leakage which 
causes the commutator troubles. But even then mica is far 
better than micanite, as is proved by the fact that nearly all 
motor makers use mica. I hope this discussion will not 
drop, for it is a most important question. 
F. Wardrobe. 


Sheffield, November 26th, 1906. 


Exhibitions at Olympia. 


„Lest we forget" before the next show the annoyance 
which all have suffered from the dust this year at Olympia, 
would it not be a wise plan for the Society of Motor Manu- 
facturers and Traders to make some decision at once for the 
betterment of this disagreeable condition for next year ? 

If the aisles were covered with cocoanut matting aud 
lightly sprinkled with water as in the Paris Show, there 
would be very little flying dust. Not only.is the dust bad 
for exhibits, and unpleasant to exhibitors, especially ladies, 
but it creates a most unwholesome atmosphere for those 
engaged constantly at the show for ten days. 

The condition of nervous exhaustion known to all concerned 
in the show, due to the confinement and long hours, is 
greatly augmented by the bad ventilation and dust- 


laden air. 


The object of the show is to exhibit and sell cars, and 
motor cars are not bought in a moment like cigars, and no 
one will remain long in a fetid atmosphere who does not 
have to, and a lack of attention to the seemingly small 
detuils of ventilation and cleanliness will in many cases 


drive buyers away, and defeat the purpose for which the 


show is established. 
No effort should be spared to make next year’s show as 
comfortable as this one has been brilliant and successful. 


Adams Manvfacturing Co., Ltd. 
А. H. Apams, Managing Director. 


London, E. C., November 26th, 1906. 


Advertising in Electricity Works Pamphlets. 


I have read with interest and some surprise the letter of 
* Publicity Department Manager” on the subject of adver- 
tising in electricity works pamphlets. 

There is a good deal of truth in his remarks. There is 
also something to be said on the other side. But it is not, 
in my opinion, a matter to be discussed in the Press; and 
I would go further, and say that no matter affecting pub- 
licity work or the management of publicity departments 
should be the subject of public discussion. 

With the latter part of bis letter I am in cordial agree- 
ment, and should be very pleased to improve my acquaint- 
ance with fellow managers through the medium of some 
such society as is suggested. 

| Protectionist. 


With reference to the suggestion of your correspondent, 
* Publicity Department Manager," and your editorial note 
thereon, there is no doubt that such a society would not 
only be beneficial to its members from a point of view of 
interchange of ideas, but also as forming a protective 
association against undue piessure;being brought to bear 
when canvassing for an advertisement such as instanced by 
your correspondent. 
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I am strongly of the opinion that if you are willing to 
use your influence some such society would be an unqualified 
success, and I should like to suggest that if you could see 
your way to send out a circular letter to those of your 
advertisers who retain the services of a publicity manager, 


an indication of the general feeling would be arrived at. 


If the opinion were favourable, as I feel sure it would be, to 
the formation of a society, a preliminary meeting could no 
doubt be arranged ; but I think that only by a disinterested 
party carrying great weight, such as yourselves, acting as 
organisers can we hope for any measure of success in this 
direction. 
Simplex Conduits, Ltd. 
ALAN D. ROBINSON, 
Publicity Manager. 


Birmingham, November 26th, 1906. 


I noted with interest Publicity Department Manager's ” 
suggestion in your ** Correspondence " columns of last week to 
the effect that a “Society of Managers of Electrical Pub- 
licity Departments" should be formed, as I agree with the 
writer that such a society would be of great benefit in the 
further development in the use and popularisation of the 
products of the electrical industry. 

I would suggest that the editors of the ELECTRICAL 
REVIEW propose an evening for the preliminary meeting, 
and that it be held in London, at a place to be decided upon 
after the editors have heard from those to whom the forma- 
tion of this society more directly appeals. 

The editors have kindly offered their assistance, and now 
it is only “up to" the parties interested to communicate 


with them. 
R. B. M. 


[We regret that the fifth word from the end of the first 
paragraph of * Publicity Department, Manager's " letter in 
our last issue was misprinted ; it should have read“ useful.“ 
The wording of the next line implies this теапіпе.— Ер». 
ELEC. REv.] 


Prepayment Meters. 


I should be obliged if, in your answers to correspondents, 
you would be so good as to let me know in your next issue 


the names of the various electric lighting authorities in: 


London and the suburbs who have adopted automatic machines 
by the use of which 1d. placed in a slot provides for a 
limited supply of electric light. 

А. J. Р, 


[ Perhaps some of our readers will kindly furnish informa- 
tion on this point.— Eps. E. R.] 


Deposits with Tenders. 


I should be glad of an expression of opinion as to the 

propriety of the custom which obtains with some municipal 
treasurers, of paying in to the Bank cheques sent by con- 
dcos as deposits for specifications to which they propose to 
tender. 
' Iam not fully acquainted with what is considered the 
proper custom to adopt, but cannot conceive any justification 
for the practice above mentioned, which is open to obvious 
and very grave objections. 


Contractor. 
Rail Corrugations. 


Mr. Harvey's most interesting letter in your issue of 
16th inst. makes one feel that the explanation of the 
mystery is not far off ; but I cannot follow his reasoning in 


the current issue to the effect that a ratio of areas should be 
the same figure ав the pitch iu inches of the corrugations. 
Farther, it is difficult to see how horizontal buckling of the 
web could produce vertical buckling of the head. 

Another possible, and to my mind highly probable, 
explanation I have not seen touched upon by any cf your 
correspondents ; во I venture to submit it for criticism. 16 
is that, owing to the necessity for strong thick teeth in their 
gearing, the rolls are driven, not smoothly and regularly, 
but in a series of jerks, and во produce a surface of 
undulating hardness, if I may be allowed the phrase. An 
even-wearing action over such a surface would, of course, 
remove an undulating thickness of material, and leave а 
corrugated surface. This theory would account for the 
regular horizontal buckling of the web on contraction, as 
well as for the vertical wear; and the pitch of both seems 
to fit in with it. 

Perhaps some correspondent in practical touch with the 
work of rolling will be good enough to give his views. 

If this explanation is the true one, worm driving would 
geem to be the cure. 

W.: S. Boult. 

London, S. W., 


November 23rd, 1906. 


I have followed, as a continual reader for many years of 
the ELECTRICAL REVIEW, the question of rail corrugation, 
especially in your current issue, where Mr. H. Boot, of Tun- 
bridge Wells, complains of certain correspondence in reply 
to his much-questioned theories, and treate your readers 
to a dissertation on his past appointments and capabilities, 
indulging, I consider, in uncalled-for personalities, which 
have nothing to do with the general argument in question, 
being, in my opinion, very bad form. I think that your 
columns rightly are open to legitimate argument for the 
benefit of the electrical fraternity, and such is the purpose 
for which you publish our letters. 

There is no reason to be rude in dealing with any 
engineering query : personal abuse surely prevents sound 
reason, and in its place substitntes no more than nonsense. 

When a man loses his temper, for the sake of all parties 
concerned he would be well advised to take his gloves off, 
otherwise he runs a risk of getting somewhat punished. 


R. B. Leach, 
Chief Engineer and General Manager. 


Farnworth Electricity Works, 
November 24th, 1906. 


[As our, correspondent quite rightly observes, we open 
these columns for the advantage of our readers, and we 
strongly deprecate digressions from practical questions of 
general interest into matters of a purely private and personal 
character. We might intervene for the purpose of excising 
personalities ; but we are unwilling to do so if it can be 
avoided, and we trust that our correspondents as far as 
possible will refrain from such allusions, which are both un- 
profitable and in bad taste.—Eps. E. R.] | 


I enclose herewith two photos showing the corrugations 
in the web of a rail, but I am doubtful if they show up 
sufficiently plainly for reproduction, as it is a particularly 
difficult matter to get a distinct view. 

L. E. Marvey. 


Sunderland, 
November 24th, 1906. 


[The corrugations are very distinctly visible on the original 
photographs; but it is very difficult to ensure their eatis- 
factory reproduction by the half-tone process. However, we 
bave endeavoured to accomplish thie, and the result will be 
found in our Notes columns,—Eps. E. R.] 
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In my opinion the most valuable information set forth by 
the observation of Mr. Harvey is the fact that corrugations 
exist in the rail before it is installed. This very strongly 
points to the assumption or theory that the conditions for 
corrugations originate in the rolling mill. 

In reference to the area or comparative weights of metal, 
I find (steam railway rails) that the proportion of weight in 
head, web and flange of Mr. Sandberg’s “ Goliath " rail of 
1889 was 45°5, 22, and 32°5 per cent. respectively. The 
American Committee recommended 42, 21, and 37 per cent. 
respectively. 

I have not at hand the exact percentages appertaining 
to tramway rails. Personally, I do not consider that the 
area or relative weights of the web, flange or head have 
anything whatever to do with the “pitch” of the 
corrugations. 

The effect of unequal rates of cooling (consequently con- 
traction) in the different sections is to induce internal strain 
and to make the head of the rail spongy. 

Rails are not always straight after cooling, and warp or 
bend on curves of large radii, and it is impossible to con- 
ceive that any contraction (due to unequal cooling) would 
result in a form so as to produce a number of waves of small 
radii or short pitch. | 

The resistance to expansion or contraction would, to my 
mind, be least in a direction along the total lineal length of 
the rail, rather than the practically comparatively greater 
internal line of resistance suggested by a wave of short 
„pitch,“ viz, approximate 24 in., consequently the rail 
would assume an all over bent or bowed condition. 

I fail to see why rails rolled on a cold day would induce 
corrugations any more quickly than those on hot days. 
In a rolling mill, the rails do not leave the rolls in a highly 
heated condition and drop directly on to the metal 
plates of the floor, for after passing through the finishing 
rolls they are carried on live rollers and sawed into the 
proper lengths, after which the rails are laid cambered on 
hot benches so as to gradually cool at a slow rate, and to be 
afterwards straightened while cold. In his letter of this 
week I do not agree with his suggestion of bad mixing of 
the molten metal. Steel smelters and manufacturers are 
too expert in their business for there to be a weakness under 
this heading; in fact, from а metallurgical point of view, 
the very process to which the metal is subjected causes a 
thorough mixing. 

In my opinion, corrugations originate at the rolling mill, 
and are primarily due to defective rolling, t.e., the absence 
of prolonged rolling at low temperatures, on which I laid 
such great stress in my letter of July 27th, 1906. 

Some rails may no doubt leave the rolls at higher tem- 
peratures than others, and corrugations are thereby formed 
while hot, and my theory is that the corrugations are formed 
by the rolls (the rails leaving the rolls at too high a tempera- 
ture), the pitch being a function of the diameter of the rolls 
and the speed at which the rail travels through. | 

There is not the least doubt but that a neglect of pro- 
longed rolling induces a lack of the all-important and 
essential condition of homogeneity of the molecular struc- 
ture of the rail, as also will strains produced by unequal 
contraction due to different cooling rates. 

When the above conditions exist in the rail before installa- 
tion, it is only a matter of time before the practical every- 
day working conditions will magnify the defect; and the 
rapidity of development will obviously be determined by the 
method of installing and other engineering conditions. 

In my opinion, Mr. Boot is supporting a very weak theory 
as to rail corrugations being effected by sparking. To my 
mind, sparking does not, either directly or indirectly, assist 
corrugation effects in any way whatsoever. 

As aremedy, I suggest that prolonged rolling of the rails 
will prevent them leaving the mill in a corrugated condition. 


Wm. К, Bowker. 
Manchester, Vovember 24th, 1906. 


Nernst Lamp Renewals. 


In the recent correspondence about Nernst lamps in this 
paper, the statement was made that the annual total cost of 
Nernst lamps could not be calculated beforehand, and that 


our guarantee of three burners per lamp per annum was 
fictitious, and not supported by actual results. The 
Corporation of Chester adopted maintenance of consumers’ 
Nernst lamps under our guarantee about 18 months ago, 
and Mr. Britton has kindly allowed us to publish the 
following results :— 

Number of lamps installed 10° B-type (U-shaped filament) 


D type ” » 
29 }-ampere Luna 
24 1-ampere Luna 


ge » 9 
» LAJ » 
» » » 


Total number = 186 


The above 186 Nernst lamps were in use on a direct- 
current circuit of 220 volts (210-volt burners, and 20-volt 
resistances). Polarity was carefully observed, and “ three- 
pin " B. and D. lamps used throughout. 

Average lighting hours per annum = 1,092. 

Average life of burner = 682:5 hours. | 

Average number of burners actually used per lamp рег 
annum = 1:6. : . 

The charges made by Chester Corporation for maintenance 
are as follows :— 

l-ampere B type 4s. 6d. per lamp per annum. 

4-ampere Luna 6s. Od. m "E 

1 77 » 9s. 0d. n » 
which is three burners per lamp at gross prices. 

The above results show that where Nernst lamps receive 
proper attention they will do exactly what we claim, i. e., that 
including cost, of maintenance they are much more economical 
than any other electrical glow lamp on the market. 
Corporation and electric light companies will find maintenance 
of Nernst lamps the best means of competing with incan- 
descent gas, and it reduces the cost of lighting to consumers. 
There is no risk attached to it, as ouriguarantee effectively 
protects them against any loss. 


The A.E.G. English Manufacturing Co. 
London, W. C., November 26th, 1900. 


The Absorption of the Atmosphere for Light of Different 
Wave-Lengths. 


Mr. J. S. Dow, writing under this heading in your issue 
of November 2nd, starts his article with the statement ** that 
the general belief up to now has always been that rays of 
long wave-length penetrate the atmosphere best." Later, he 
proceeds to argue that because the atmosphere is known to 
conduct the long wave-lengths, such as Hertzian waves, 
better than the short ultra-violet waves, therefore the atmos- 
phere must also conduct red better than blue light. This 
deduction of Mr. Dow's is altogether unsupported by 
evidence, and I might just as legitimately argue that because 
the atmosphere—air, und water vapeur—is very opaque to 
radiant heat, it must also be somewhat opaque to red light, 
but, much as I should like to use the argument, I do not 
know of any scientific evidence to justify it. 

The fact that the atmosphere is practically opaque to 
radiant heat is, however, a conclusive argument against the 
general law that Mr. Dow claims to have discovered, namely, 
that the transparency of the atmosphere increases as the 
length of the wave increases. 

It must always be remembered that the action of per- 
fectly pure, dry air is entirely different to that of atmospheric 
air, which always contains a percentage of water-vapour, and 
it is probable that the laboratory experiments referred to in 
the article were conducted with carefully purified and dried 
air, and are consequently of greater scientific than practical 
value. 

Mr. Dow asks me how I can explain the fact that the sun 
looks red on a foggy day. First of all, I must remind him 
that I have never maintained that the atmosphere conducts 
blue light much better than red, I have merely said that it 
conducts the one somewhat better than the other. Remem- 
bering this, we will imagine an illuminant composed of 60 
per cent. red light, 30 per cent. yellow light, and 10 per 
cent. blue light, and for the sake of argument, we will repre- 
sent the conductivity of the atmosphere for blue light by the 
figure 100, for yellow light 90, and for red light 80, and 
is obvious that this illuminant,’seen through a su 
thickness of atmosphere, would appear red, owin 


ret 


AEE .. .... MET SS SI —— U ET b TE I I RM ———— TE TEE IIT TE A TIO IT ет = I QUEDA NTS TEN 


Vol. 59. No. 1,514, No RX. 30, 19061] THE ELECTRICAL REVIEW. 865 


fact that there is most red light in its composition, and 
notwithstanding the fact that blue light is conducted somewhat 
better than the other two colours. 

My solution of Mr. Dow’s conundrum is, therefore, 
based on the argument that there is more red than blue 
in sunlight, and certainly the phenomenon is not evidence 
that red light is conducted better than blue. 

There is one hint I would like to offer to Mr. Dow, in 
case he carries out his intention of experimenting in this 
matter, and that is, that he must remember that when he 
inserts resistance in circuit with a carbon-filament lamp, 
he not only reduces the illumination, but he also alters /Ae 
tharacteriste features of the illuminant, The spectrum of an 
under-run carbon filament is quite different to that of an 
over-run filament, and cognisance of this fact will, I believe, 
help to explain the results which he published in his paper 
before the Physical: Society, entitled ** Colour Phenomena in 
Photometry," whereas he ascribed them, as I think, wrongly, 
to the Purkinje effect alone. 

Referring to my contention that light from diffused 
sources penetrates a fog better than light from concentrated 
sources, Mr. Dow fairly gives away his case. He says, In 
a really bad fog, glow lamps can often be scen in the shop 
windows, while the powerful shaded arcs outside the shop are 
invisible." 

Now, he could not have cited a better example in support 
of my views, because the only difference in the character of 
these two illuminants is what he terms the concentration of 
the light (or the light density at the source, as I prefer to 
put it). In both cases the light is emitted by incandescent 
carbon, and yet the small glow lamp penetrates the fog 
better than the powerful carbon arc, and I ask why, in the 
name of all that, is reasonable, can this not be ascribed to the 


fact that the light density on the carbon filament is only 


about 200 с.р. per sq. in. of surface, and the light density in 
the carbon crater is about, 50,000 ? | 

The light density in the arc is not reduced by surrounding 
it with a ground-glass globe, as Mr. Dow suggests, and the 
great proportion of the luminous rays are absorbed in the 
immediate proximity of the arc before they reach the globe, 
as is evidenced by the local high temperature. ; 

I am afraid I have already trespassed too much on your 
valuable space, but I would like to remark that, in my 
opinion, Mr. Dow uses the expressions infra-red and ultra- 
violet in far too loose a way. For exemple, I doubt very 
much the correctness of his statement that alum solution is 
almost completely impervious to infra-red rays; he should 
have said calorific rays. 

C. Orme Bastian. 


London, N. W., November 26th, 1906. 


There are people who believe that certain particular colours 
preside over, or have something to do with, certain particular 
months. I don’t know whether they are astrologers, or 
magicians, or what they are. 

One of these persons divined that yellow would be my 
lucky colour, and I asked him what colour was best for 
penetrating fogs. He advanced the opinion that this was a 
matter which depended on the time of the year. I noticed, 
myself, that yesterday the sun was red through the mist 
when I was going to church. 

I decline to assume responsibility for the gentleman’s 
theory, but should like to know what Mr! Bastian, and your 
other correspondents, who have been writing about the 
penetrating qualities of the mercury arc light, think 
about it. 

Azit Tigleth Miphansi. 


Wireless Telegraphy. 


"То anyone conversant with the subject of wireless tele- 
graphy, either in its technical or commercial aspects, it is 
so obvious that the article ‘“ communicated ” to your issue 
of November 16th is incorrect; that it bears its own refuta- 

ion. As, however, the subject has not received as much 
^neral attention as its importance might appear to justify, 

2 as a number of statements are made affecting our com- 

lech . you will, perhaps, permit me to make a few corrections 
тумат, assertions of your contributor. 


In referring to the fact that “ different forms of appa- 
ratus wil be found best adapted to different cases," he 
speaks of the failure of the Marconi apparatus in Somaliland. 
No apparatus was ever supplied by our company for use in 
Somaliland. It is possible that Marconi apparatus taken off 
a man-of-war may have been tried there, but not, apparatus 
recommended by the company as suitable for working over- 
land, under conditions likely to obtain in such a country. 

Nor is it correct to conclude that for overland working, 
where the soil is of variable conductivity, no apparatus is 
satisfactory in which an earth connection is used. We have 
a number of installations in different parts of the world, 
working satisfactorily overland, where the soil is of variable 
conductivity, with which an earth connection is employed. 

Your contributor, after making the very obvious state- 
ment, “ it is certain that different forms of apparatus will be 
found best adapted to different cases," apparently fails to 
realise that apparatus taken, for example, from a ship, may not 
prove satisfactory for land working for reasons of design rather 
than of principle. Earth connections are used, and success- 
fully used, for overland and oversea working under all con- 
ditions, but Poldhu would not make a good portable station 
for military purposes, nor is a motor-car set specially suitable 
for a lightship. 

In speaking of secrecy, he says :—© Any and every system 
that has yet been devised, pours out ethereal waves into space 
around the transmitter. Whether the transmitter is tuned 
or untuned, any proper receiver within range will pick up 
some of the waves." That statement is incomplete and mis- 
leading. "There are means of transmitting the waves with 
maximum intensity in a particular direction, and with a 
given amount of energy the range along the line of maximum 
intensity is several times greater than the range along the 
line of minimum intensity. Messages transmitted, for 
example, from Cape Breton to ships in mid-Atlantic may 
not be received at all at a station only a few miles from Cape 
Breton, even when that station is tuned similarly to Cape 
Breton. Tuning, therefore, if only а partial remedy against 
interference, is not the only remedy. | 

It is incorrect to вау that the Admiralty “ is not compelled 
to purchase any more apparatus from the Marconi Co. except 
Jiggers and trays of Leyden jars." There is other wireless 
apparatus which is not at the disposal of the Admiralty unless 
purchased from the Marconi Co. 

It is misleading to say that the British Admiralty ** which 
began with the Marconi system, is gradually developing its 
own." The company has licensed the Admiralty to use its 
patents, and receives an annual payment for their use. It 
contracts to keep the Admiralty au fait with developments 
and improvements, and to instruct Admiralty officers. This 
instruction is an important feature of the company’s 
present agreement with the Admiralty. Its original con- 
tract provided only for the supply of apparatus; this 
arrangement was not found adequate for the Admiralty's 
needs, and a special feature of the Admiralty contract 
now in force is instruction and information by the 
Marconi Co. 

The Italian Navy uses the Marconi system because it 
thinks it the best—a fact which it has declared on more 
than one occasion officially and publicly—not for reasons 
laudably patriotic.” 

The Lloyd’s contract with our company recites :—‘ And 
whereas Lloyd's is of opinion that it is desirable that one 
system of wireless telegraphy should be in general use, and 
whereas the Marconi system is in such general use and has 
been proved to the satisfaction of Lloyd’s to be a good 
working system. 

This recital shows the reasons which actuated Lloyd's in 
making an exclusive arrangement with the Marconi Co. 
Similarly, it would hardly have been thought improvident 
20 years ago to make a long term contract with the National 
Telephone Co. to use its system because improvements in 
telephony might conceivably be made by persons outside the 
telephone company. 

The statement made with regard to the number of stations 
of the Telefunken, judging from other statements in the 
article, is incorrect. The statement made with regard to 
the number of Marconi stations throughout the world is 
very wide of the mark. It is not 400 ; nor does twice 400 
adequately represent the number. 
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The comparison instituted between the Telefunken and 
Marconi Companies on the basis of * number of wireless 
stations over the world," is, however, apart, from the incor- 
rectness of the figure, valueless, and shows that your con- 
tributor entirely fails to grasp the subject with which he 
purports to deal. Не is discussing the Wireless Telegraph 
Conference, and appears to conclude that this question is to 
some extent affected by the number of stations throughout the 
world installed by the different companies respectively. The 
number of stations per se has, however, no bearing whatever 
on the matter. Apart from the technical merits of the 
different systems, which I will not here discuss, the use to 
which the stations are put is of primary importance. The 
Marconi Companies, apart from their manufacturing busi- 
ness, are carrying on a public telegraph service by means of 
wireless telegraph apparatus—transmitting the messages of 
the public on payment of arate. All the principal steam- 
ship companies using wireless telegraph apparatus carry the 
Marconi — German, French, Belgian, Dutch, Italian, 


American, Canadian, English—the apparatus is installed 


by the company and worked by its own operators for a 
message rate, and it has a large organisation of coast stations 
for the same purpose. To compare the Marconi Companies 
with the Telefunken in this connection is as fallacious as to 
compare a public telegraph company with a manufacturer of 
telegraph instruments. 

Your correspondent continues: This being the state of 
the art, it is not surprising that in the interest of the 
~ merchant services of all nations, it has been found desirable 
to establish some general understanding.” Ав practically all 
the ships carrying wireless telegraph apparatus are fitted 
with the Marconi apparatus and worked by the Marconi Co., 
the necessity for some general understanding with regard to 
ship-to-shore communication is not very evident. 

'The commanding position which the writer of the leading 
articles in the Tunes assumes Great Britain to hold through 
the operations of the Marconi Co. is strictly correct. The 
Times was discussing the ship-to-shore communication. 
Allthe big steamship companies have Marconi apparatus, 
and the Marconi Co. controls the only organisation for com- 
munication with these steamship lines. In this service the 
Marconi Co. has not been outstripped by its rivals; it has 
no rivals; and it is absolutely incorrect to infer that the 
other companies have covered the globe with stations which 
are carrying on a public telegraph service for ship-to-shore 
communication—the service under discussion by the Con- 
ference. 

What is politely described as the dog-in-the-manger 
. policy of the Marconi Co. isa policy absolutely identical with 
the policy pursued by every other public telegraph company. 
If your contributor would take the trouble to inform himself 
on the subject, he would find that all public telegraph com- 
panies transmit the messages of the public by means of their 
own apparatus in accordance with rules and regulations 
which they think to be in the interests of the service. The 
Marconi Co. refuses to allow any ship fitted with apparatus 
not supplied by the company or worked in accordance with its 
rules and regulations, to establish communication with its 
system. Inland telegraph companies do not permit any 
member of the public to attach telegraph instruments to the 
inland telegraph systems and transmit messages over their 
lines. Your contributor will find that if he proposes to one 
of the trans-Atlantic cable companies that he should connect 
his own instrument to the company's system and transmit 
his own cablegrams over its cables whenever he wants to 
communicate with the United States, he will be laughed at. 
The “ dog-in-the-manger " policy of the Marconi Co., which, 
by the way, has resulted in a service for ship-to-shore com- 
munication which is not only unequalled, but which has no 
Tivals, is absolutely identical with the policy of a cable 
company or inland telegraph company in this respect. All 
public telegraph companies make the use of their system 
public ; they operate their lines themselves by means of 
their own apparatus. 

Your contributor, for some reason which is not made 
apparent, but which a revelation of his identity might 
disclose, appears to be rather sore at what he describes as 
“the inflammatory suggestions of the Marconi Co. through 
the daily Press to prejudice the situation at the Conference." 
The plain facts of the matter are that the daily Press, 


including, the Times, Morning Post, Standard, Daily 
Telegraph, and Daily Chronicle,’ contained grave :notes of 
warning of possible prejudice to British interests which 
might result from incompetent representation at the Confer- 
ence. That these warnings were not without justification i8 
shown by the fact that whereas Germany got all she wanted, 
several important proposals of the British delegates were 
politely, but firmly, declined. We were informed through the 
Press that the British delegates were practically ruling the Con- 
ference.  * Ruling the Conference" was talking a great 
deal and getting their proposals rejected. They appeared to 
plume themselves particularly on the fact that they had made 
special reserves. Obviously, any State could make reserves, 
even Monaco, whose vote, by the way, had exactly the same 
weight as the British vote. Among the powers which they 
reserved to themselves was the right to compensate out of the 


. British taxpayer’s pocket an organisation (the Marconi), 


which, they pointed out, would be in jeopardy from inter- 
communication with heterogeneously equipped ships. 

Many of the papers contained special articles, letters 
from well-known men, and special correspondents’ telegrams, 
commenting in no very favourable terms upon the British 
delegation. Some of the French and Italian papers took a 
similar line. If your correspondent finds it easier to assume . 
that these leaders, and special articles and letters signed by 
well-known men, were inspired by the Marconi Co., than 
that the British delegates were not proving quite as efficient 
as they themselves declared, I would suggest that the 
special declaration which the British delegates were 
instructed to make at the conclusion of the Conference, that 
the British Government was to be held to be in no sense 
bound by their conclusions, was an indication of a view 
more tenable, though less gratifying to their amour 
propre, than that which appears to be entertained by your 
contributor. 

The reference of your contributor to Government contracts 
with the Marconi Co. seems to indicate more than a nodding 
acquaintance with Government departments. Perhaps, 
therefore, a little further search, for which he may have 
facilities, will enable him to elucidate the fact that before 
the Berlin Conference, the Marconi Co. gave notice to the 
Government that its legal advisers do not put ће interpre- 
tation upon the Post Office contract which your contributor 
puts—an interpretation to which his strong resentment of 
the alleged action of the Marconi Co. is ostensibly attri- 
butable. | 

Your contributor makes improper accusations against the 
Marconi Co. of un-English actions. Such an accusation 
does not come well from an anonymous writer, whose courage, 
even by this reflection, will, I fear, hardly be roused into 
sacrificing the protection of his anonymity. 


. Marconi’s Wireless Telegraph Co., Ltd., 
| Н. Сотнвевт Harr, Managing Director. 


London, E.C., November 27th, 1906. 


Suction Gas Power. 


You robbed our last letter of a part of its value in not 
reprinting the Table we sent you giving the initial cost of the 
steam and gas plant at Guernsey. If you will refer to the 
Table we sent you will see that the actual costs for one set 
were a8 follows :—Steam power plant, £3,642; gas power 
plant, £3,200. 

We presume you do not wish us to take up your space by 
repeating further details, but the above are essential in order 
that you and your readers may understand, to some extent, 
the false premises on which the conclusions in the communi- 
cated article are based. You will see from the above that 
the gas power plant cost less than the steam power plant, 
whereas the article in question assumes it cost over 50 per 
cent. more. 

As regards the remarks in your footnote, the following 
further figures received by us give actual costs for the 
quarter ending March, 1906, when, as you will note, the 
steam station had a rather larger output than the gas 
station. 
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Steam plant. Gas plant. 
Lighting load. Power load. 
Per unit generated. Per unit generated. 

Coal 391 151 
Stores 027 046 
Wages 209 j 136 
Repairs 207 176 
Total works costs 834 509 
Units generated ... 164,323 162,438 


Coal cost ... 16/2 per ton. 15/6 per ton. 


The other figures in the table which you did publish in 
your last have not been sent us for the above term. 

The engines are four-cylinder vertical gas engines, the 
type your correspondent quoted in his article. 


The Campbell Gas Engine Co., Ltd. 


Hran CAMPBELL. 


Halifax, November 26th, 1906. 

[We were not aware that our correspondent intended us 
to reprint the matter in question, which gives no further 
details of capital cost than those quoted above. It forms 
part of the paper mentioned last week, and was printed in 
full in the issue to which we referred. ' 

The data given by Mr. Campbell are of great interest. 
Figures derived from actual practice are of course much 
more valuable than any estimated figures сап be.— 
Epa. E. R.] 


* EVERBRITE. —A correspondent wants to know the name 
and address of the makers of Everbrite“ silvered glass 
reflector shades. 


FARADAY MEMORIAL. 


IT was on Saturday afternoon last at Barnsbury. The 
place an oblong room—large for a room, small for a chapel. 
On one of the shorter walls a metal tablet, simple in design 
and direct-in the message it conveys, befitting the name it 
bears. The position which it occupied was obviously not 
chosen with any view to architectural effect or pictorial | 
balance, for it was rather out of the centre, to the spectator’s 
right hand. Around the room a telephone switchboard of the 
most modern type, with its relays and its lamps. The 
operators were busy with their plugs and spring jacks 
switching the lines for the transmission of ** wingcd words " 
from subscriber to subscriber; attending strictly to duty and 
impervious to the distractions of an unprecedented occasion. 
But even so it were unwise to prolong these distractions 
unduly, and our presence in this room must be brief. Lord 
Kelvin touched an electric button, and simultaneously the 
curtain was withdrawn, revealing a tablet, with the following 
inscription :— 
. Erected by the 
Staff of the 
National Telephone Company, Limited, 
To Commemorate the fact that 
MICHAEL FARADAY used to Worship here 
From 1862, till the Date of his Death in 1867. 
From 1862 to 1899 this building was 
The Meeting House of the Sandemanians, 
Of which Body Michael Faraday was an Elder. d 
This Plate marks the position 
Which he usually Occupied on the Platform. 
The position of his Pew is indicated by 
A Plate on the Floor. 
Unveiled by the 
Right Hon. Lord Kelvin, O. M., P.C., G. C. V. O., F. R. S., LL. D., &c. 
24th November, 1906. 


Wbat a fount of inspiration does such a conjunction pro- 
vide! Faraday's chapel a telephone exchange! The 
scientist who made the great discovery of magneto- electric 
currents worshipped and preached in this room which is. 
to-day occupied by exemplars in the highest form of the 
practical applications of his labours for science. How 
apposite Lord Kelvin’s quotation of the words beneath the 
name of Wren in St. Paul's Cathedral“ Si monumentum 


requiris, oiroumspice. And how simply did he—who, as 


Dr. Thompson told us, handed on the torch of science from 
Faraday’s day to ours—how simply did he give us the 
application. Look around. These walls tell a story not of 
a magnificent cathedral but of the humble meeting house of 
simple, earnest, Christian men."  Again—* Look around 
and see the telephone at work. And that is a monument to 
Faraday.” Lord Kelvin told us, too, how Faraday was the 
inspiring influence of his early love for electricity, and the 
willing helper, the kindly encourager, of later years. He 
spoke with feeling, simple, eloquence ; and as he related how 
Faraday’s inspiration dated from 66 years ago, and as he 
recalled the principal applications resulting from Faraday’s 
work, we could not fail to be grateful to this veteran of science 
for his inspiring words, and to recall in mental picture his 
own inspiring deeds. It was in a lower room ‘that the 
speeches were made, a room which had the power plant, the 
distribution boards, and the cells of ‘ central battery for 
its immediate neighbours. Sir Albert Rollit welcomed the 
guests on behalf of the directors of the company, and to!d us 
that the happy thought of this memorial originated with the 
staff, and not with the directors. Mr. Gill outlined the 
history of the memorial, and detailed the steps in 
verification which had been taken since the idea 
occurred that there might be some relation between the 
chapel the company had purchased and the Sandemanian 
meeting house mentioned by Dr. Thompson in his life of 
Faraday. Sir Joseph Swan expressed his gratification at 
taking part in so interesting a ceremony, and then Dr. 
Thompson, who has paid his tribute in print to **the man 
whose influence upon the century in which he lived was 80 
great," asked our thanks to that other great man who had 
come to unveil the memorial. Dr. Thompson imposed 
upon himself a self-denying ordinance. He did not draw 
on his stores of Faraday lore, but with graceful tact left to 
the grand old man of science of to-day the eulogy of that 
other great scientist of the past. He contented himself 
with showing how Lord Kelvin linked Faraday to 
our own times, and thus was the torch of science handed on 
from age to age. We thanked Lord Kelvin, and the 
National Telephone Co., and Mr. Gill and Mr. Clay, but we 
did not give expression to a tithe of the gratitude we felt 
for the privilege of participating in so interesting and 
informing a ceremony. We had been taken back in spirit 
to the very beginnings of our great industry, and contrasted 
the mighty forces of to-day with their progenitors in the 
discoveries and experiments of the past. And not the Things 
only, but the Man. He who was ever probing and proving 
the truths of science, adopted with simple faith the primitive 
principles of a small religious sect, in whose declarations of 
belief there is no room for *the higher criticism." And 
the Sect which regards the accumulation of wealth as incon- 
Bistent with religion must have its share of credit for the 
value to Science of Faraday's unselfish nature and simple 
life. 

In addition to those already mentioned, there were present 
Lady Kelvin, the Misses Barnard ( Faraday's nieces, of whom 
one acted as his secretary), Miss Swan, Mr. Harold Faraday 
and Mr. John Barnard (nephews); Dr. Glazebrook (Presi- 
dent), Mr. Mordey (Vice-President), and Messrs. Harrison, 
Judd, Kingsbury, and Mather, members of Council of the 
Institution of Electrical Engineers; Mr. Trotter, Dr. 
Walmsley, Mr. Raphael, and a large number of the staff of 
the National Telephone Co., amongst whom we noticed 
Messrs. Goddard, Cook, Coleman, Phillips, Fletcher, Gall, 
France, Stuart, Cohen, Poole, Elliott, Cole, Laidlaw, Aston, 
and Smith. 


LEGAL. 


ACTION AGAINST AN ELECTRICAL ENGINEER. 


Ox Wednesday last week, in the King's Bench Division, Mr. Justice 
Bray tried the short cause of Bearcroft v. Turner. m 
Mr. Minton SENHOUSE, plaintiff's counsel, stated that the plaintiff 
sought to recover from the defendant the sum of £116, principal 
and interest on a bill of exchange. Defendant was in business in 
1903 as an electrical engineer at New Broad Street, and in June, 
1903, a partnership deed was entered into between plaintiff and 
defendant. It was that each partner should bring £500 into 
the business, The business was carried on for a year at a loss, 
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The plaintiff brought his £500 into the business, and bis (counsel’s) 
instructions were that the defendant had brought nothing into the 
partnership. Plaintiff had lent the defendant various sums, and 
he now sued on the bill of exchange given him by the defendant. 

The defence set up wasthat it was understood between defendant 
and plaintiff that he (defendant) was under no further liability 
either to plaintiff or the firm after the dissolution of the partnership. 
Plaintiff was called and gave evidence in support of his counsel's 
opening statement. 

Cross-examined: At the time defendant was trading as Turner 
and Co. The dissolution of partnership was duly advertised in the 
Gazette. Plaintiff bad not pressed for his money before, as the 
defendant had said he would pay. 

Mr. STvRGESS (for the defendant) said his story was that the 
defendant gave up everything in the partnership in consideration 
of all the liabilities, and the bill being taken over by the plaintiff. 

DEFENDANT, an electrical engineer, now a chief intpector under 
the London and South-Western Railway Co., was called, and said 
he formerly traded as Turner & Co., at Ebury Street and New 
Broad Street. He made a profit of £200 a year, but making a bad 
debt of £600, he became handicapped for capital. He explained 
this to the plaintiff prior to his entering into the partnership. 
W hen he retired from the business, plaintiff agreed to take it over. 

His LonrsHiP said, upon tbe evidence, he could not say that 
there was any discharge of the defendant from the debt in question. 
He could find no agreement tbat the defendant was to be dis- 
charged from liability under the bill. 

Judgment for the plaintiff for £116, with costs, plaintiff 
abandoning the claim for interest. 


ELECTRIC ACCUMULATOR Co., LTD., v. F. W. BERK & Co. 


Turis case came before Mr. Justice Channell in the Commercial 
Court on Tuesday and Wednesday last week. 

Mr. A. J. Walter, K. C., and Mr. McGowan appeared for the 
plaintiffs; and Mr. Roche for tbe defendants. 

Mr. WALTER said this was an acticn for damages for alleged 
breach of warranty on the sale of acid by the defendants to the 
plaintiffs to be used by the latter in electrical accumulators. It 
appeared that in March last defendants submitted to the plaintiffs 
samples of acid which was said to be free from impurities, and 
in particular free from iron. Plaintiffs ordered 12 carboys 


of the acid from the defendants on the basis of the 
quality of the acid shown as sample, and of its freedom 
from iron and other materials. The acid supplied was 


said to be of a quality equaltothesample. The order given wasfor 
12 carboys of concentrated oil of vitriol of the same quality as the 
sample submitted to the plaintiffs. . The plaintiffs said that the 
defendants had knowledge that they were manufacturers of electric 
batteries, and that the acid was for that purpose. The oil of vitriol 
was delivered and taken into immediate use, as the plaintiffs were in 
urgent nced of it having to supply the Admiralty and other public 
bodies with accumulators. It was soon fonnd that the acid was 
not of the quality guaranteed, and considerable damage resulted. 
Defendants denied the alleged warranty, and said the vitriol was 
sold ру description as concentrated oil of vitriol and not otherwise. 
Defendants also said that the oil supplied was not impure and not 
unfit for the purpose for which the plaintiffs were going to use it. 
As against that, it was found that the acid supplied was not up to 
sample, and was quite unlit for the purpose for which the plaintiffs 
required it. І 

Mr. N. OrPERMAN, the managing director of the plaintiff company, 
examined, ssid tbat in March, 1906, he received a call from Mr. 
Kersbaw, representing the defendants, who took a sample of acid 
out of his pocket, and eaid it was a pure acid, and that there was 
no iron init. Mr. Kershaw tested it in his presence, and witness 
suggested that asample received earlier, should be tested. Both 
samples proved to be the same, and witness suggested that they 
should compare the sample with the acid they were then using, 
which was obtained from another manufacturer. The sample 
was slightly purer than the acid they were then using. He after- 
wards ordered a dozen carboys of the acid. These were delivered, 
and the acid was used in the manufacture of batteries in the 
ordinary way. They were out of acid at the time, and these car- 
boys were taken into use at once. When the plates were formed, 
they did not have a good appearance, and when they were tried for 
capacity, they only gave 25 amperes per plate. After he dis- 
covered the defecte, he communicated with the defendants, and 
Mr. Kershaw came down. Mr. Kershaw said he was sorry, and 
that the carman had probably made & mistake, and delivered the 
wrong acid. 

Cross-examined by Mr. Новкірок: Vicarey, in his specification, 
said that the maximum percentage of iron in the acid to be safe 
was 0025 gramme per 100 grammes of acid. The plaintiff company 
was organised about one year ago last September. Its business was 
the manufacture of accumulators. Theaccumulators forthe Admiralty 
were used for wireless telegraphy. They made their own plates, 
which were placed in sulphuric acid. They used nothing to cause 
rapid oxidising. If there were impurities in the plate itself 
it would cause trouble. If plates were overformed it would cause 
trouble. Mr. Kershaw told him that the acid was practically free 
from iron. The sample which was tested in March showed iron 
one part in one million parts. They began to use the acid on 
April 3rd, and it was not until May 2nd or 3rd that they found it 
was wrong. They did not find it out until they had tested 
the batteries. He was not at all surprised to hear that several 
firms had used this acid with satisfactory results, considering the 


kind of batteries some turned out. Their batteries were very 
superior batteries. gd 


Mr. WEST, a chemist in the [plaintiffe’ employ, gave evidence 
to testing the acid in question and finding more iron in it than the 
sample contained. He heard Mr. Kershaw say that the proper acid 
had not been sent. 

Mr. Cannon; analytical chemist, also gave evidence as to the 
amount of iron in the acid in support of the plaintiffs’ case. 

At the close of the plaintiffs’ case, Mr. Roce said that all the 
defendants guaranteed was that the acid sold should be safe in 
accumulators. The sample was taken to show the plaintiffs that 
the acid was free from an excessive amount of iron, and that it was 
fit for use in accumulators. 

Mr. KERSHAW, examined, said he was secretary of the defendant 
company, and he told Mr. Opperman that B. A. A.“ acid was the 
best, and that they tested it by Vicarey's specification. He never 
told him there was no iron in it, or that it was absolutely pure— 
pure acid would cost from £15 to £20 a ton, against about £5 10s. 
When he saw Mr. Opperman on May 8th, he tested the acid and 
found it was the same colour as the sample he had tested in March. 
He never said anything about having delivered the wrong stuff. 

Cross-examined : The persons who had stated tbat he had said 
that the wrong acid had been sent, had told a deliberate lie. 

Mr. Нлммохр, analytical chemist, said that B. A. A.“ acid was 
manufactured from the best Sicilian brimstone, and was worked 
from Vicarey's specification. He had tested the acid in question 
and found it satisfactory. 

Mr. G. W. PRITCHETT, of the firm of Pritchetts & Gold, Ltd., 
manufacturers of accumulators, said they used the defendants’ 
acid and bad always found it satisfactory. 

Mr. WILLIAM Pero, of Messrs. Peto & Co., and Mr. WILLIAM 
Prarson, of Messrs. Pearson & Co., corroborated the evidence of 
Mr. Pritchett. 

In the result, his Lon DSHIr, in giving judgment, said he was 
quite clear that the acid delivered was not as good as the sample, 
and that it was a sale by sample. He thought the bulk of the acid 
supplied to the plaintiffs did not in all material ‚р agree 
with the sample, and that it contained a substantially greater 
quantity of iron. He accordingly entered judgment for the plain- 
tiffs, the damages to be assessed by an official or special referee, or 
as the parties might determine. 


AN INTERESTING CANADIAN CASE. 


RECENTLY in the Supreme Court, Ottawa, the hearing of the 
appeal in the case of the Guardian Fire and Life Assurance Co. v. 
the Quebec Railway, Light and Power Co., was taken up. The 
respondents, plaintiffs, supply electric lighting in the City of 
Quebec, and on October 18th, 1903, & house on;their eircuit in Crown 
Street, insured for $2,700 by the appellants, was destroyed by fire, 
alleged to have been caused through a defective trensformer 
breaking down and sending a current at 2,000 volts over the 
secondary wires, in the buildings, which were designed to stand 
110 volts only. 'The insurance company, after paying the amount 
of the insurance, obtained a subrogation from the proprietor of 
the house, and took action against the electric company, claiming 
reimbursement on the ground of negligence in failing to maintain 
the transformer in a proper condition to enswe safety from the 
dangerous high-currents on the primary wires. The defendants 
pleaded that their appliances were of the best quality and skilfully 
set up; that the fire was not caused by electricity, or, if it were so 
caused, it resulted from improper wiring in the house by unskilled 
persons, and not according to regulations. At the trial, Mr. Justice 
Andrews found that the fire was caused by electricity, but that no 
fault or negligence had been proved against the electric company, 
and the action was dismissed. This judgment was reversed by the 
Court of Review, composed of Justices Routhier and Langelier and 
Pelletier, but the Court of King's Bench, on appeal, restored the 
Trial Court judgment, Mr. Justice Lavergne dissenting, thus 
leaving a division of five judges against, and four for plaintiffs’ 
contentions. By the present appeal the plaintiffs seek to bave the 
judgment of the Court of Review restored. 


REVIEWS. 


The Management of Electrical Machinery. By F. B. CROCKER 
and S. S. WHEELER. London: E. and F. N. Spon, Ltd. 
1906. Price 4s. 6d. net. 


The purpose of this little book as set forth in the intro- 
duction, is to bring forward the more important facts 
which present themselves in the actual handling of gene- 
rators and motors. The book is in reality a very practical 
treatise on the above, and bothers the mind of the reader 
with very little mathematics; if a stray symbol does creep 
іп, it issimply a formula taken out of the “ Engineer's 
Pocket Book." ` | 

The volume is divided into five parte, and the authors 
have taken care that the different subjects are treated 
separately and in the proper order, and that the headings 
are prinfed in heavy type to facilitate ready reference to any 
sub-division. Chapters I and II deal with definitions and 
such things as weight, handling, interchangeability, cost, 
&c. A point set forth is that the efficiency of a ir aae 
at maximum load is not so important as at average load. 
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Chapter III is, in our estimation, the most important in 
the whole book. Hitherto most treatises on electrical 
machines have left the mechanical engineering part severely 
alone, and as the mechanical part is bound up indissolubly 
with the electrical, there has always been a void very 
apparent to those who have to do with the practical manage- 
ment of machines. Chapter III starts off with a discussion 
on foundations and on the fixing of a machine in position. 
Good perspective drawings accompany the text, making the 

instructions plain to the non-technical man. Methods of 
driving are then taken in hand, and the advantages and 
disadvantages of direct, belt, rope and geared drives are set 
forth in full. The illustrations of water turbine drives 
are very good; in our experience this class of draw- 
ing is usually of a most highly complicated character, and it 
is pleasant to observe here that unimportant details are sub- 
servient to the main scheme. 

Among the advantages claimed for the rope drive is that 
of cheapness ; this, at any rate, is not our experience of 
grooved pulleys. 
rolled shafting has a smooth hard surface, and that it is 
difficult, to make it perfectly straight; it might also have 
been mentioned that it is difficult to make the cross-section 
circular. | 

Chapter IV deals with methods of wiring. It must be 
remembered, however, that the International Ohm is used in 
the calculations. In fact, it must never be forgotten that 
this book was written in America by Americans, and that 
allowance must be made for customs peculiar to that 
country. | 

Chapters V and VI deal with the operation of generators 
and motors, and there are many plain and useful diagrams 
connected therewith. 

Part II is headed Testing and Inspecting,’ and the 
first chapter is sub-headed Adjustment, Friction, Balance, 
Noise, Heating, Sparking.” Then follow chapters on 
resistance, voltage and current, speed and torque, power and 
efficiency, all treated in an easy way. 

Part III is on * Localisation and Remedy of Trouble.” 
The authors succinctly state that all the ills that generators 
and motors are heir to, fall into the following list :—(1) 
Sparking at commutator; (2) Heating of commutator and 
brushes; (3) Heating of armature; (4) Heating of field 
magnets; (5) Heating of bearings; (6) Noisy operation ; 


(7) Speed not right; (8) Motor stops or fails to start; (9) 


Dynamo fails to generate ; (10) Voltage not right. 

We may add that we have seen nearly the whole 
of these little troubles present at once on an American 
motor; but it was, perhaps, the exception we had to deal 
with. 

Remedies are given for the correction of each abnormal 
symptom. The ever-green question of sparking at the com- 
mutator appropriates a chapter to itself. | A 

Part IV is on “ Arc (constant current) Dynamos.” It is 
a little startling to learn that for a certain well-known 
machine of this class, there are no fewer than 36 symptoms 
of illness, with the attendant remedies. | 

Part V deals with the management of railway motors. 

Altogether there аге 218 pages and 131 illustrations. 
The size is handy for slipping into the pocket. 

Practical men, who have little time for the theoretical 

of the subject, but who still require to know a 
little more of the ins and outs of the science than is given 
in the ordinary pocket-books, will find the volume useful. 


A Manual of Hydraulics. By R. Всѕосет. Translated 
by A. H. Peake, M.A. London: Edward Arnold. 1906. 
Price 78. 6d. 

This book was prompted probably by the great develop- 
ment of water-power in the Alpine districts, not far removed 
from the author’s own city of Lyons, and it deals with prime 
. movers which employ the energy of moving water for their 
effects. It is, therefore, a treatise on hydraulics, with a 
particular application to water-power, and very properly 
includes the discussion of the fandamental laws of hydraulics, 
the flow of water through orifices and channels, and the 
effects of enlarpernentg and tontruttionz, the losses due to 
these dnd to frittivn, und the presstre exerted by fluids in 
motion. TE "o TE QE 


Under shafting we are told that cold 


' entrent. il on Wa OW. POSEES, 
engineer engaged on Water power КОШ Pest.. 1 


These preliminary matters occupy the first three chapters, 
or one-third of the book, the other two-thirds being occupied 
with hydraulic engines, water-wheels, turbines and construc- 
tional work. Here we find the various hydraulic motors 
classified and types described, beginning with some of the 
old wheels of the overshot, breast, undershot and half or 
low breast variety, as well as with mere float wheels, which 
cannot have a theoretical efliciency of over 50 per cent. of the 
energy of the water which runs against them, and actually 
must have much less. | 

We suppose that water-wheels are still made for low falls 
where cheapness is a consideration, for such wheels сар be put 
together of timber by a carpenter, and will do very good 
work and give a good efficiency. Indeed, the efficiency is 
only so far short of 100 per cent. as may be determined 
by the friction and by the necessary drop into the tail- 
race. We are, however, never likely to see a repetition of 
such structures as the great 70-ft. wheel at Laxey, in the 
Isle of Man, which has now been replaced by a little turbine, 
or even of the 56-ft. wheel, which few people have ever seen, 
boxed up as it wasoutof public view in thegreat wheel chamber 
at the end of a woollen mill on the moor side above Rochdale. 
There were only a few years ago many of these old wheels, 
some of great breadth, under the Lancashire mills, and one 
known to the reviewer was coupled up to a steam engine, as 
many others were, but this particular wheel had no slip 
coupling, so that the engine could not run away from the 
wheel. Great was the owner's talk of how much coal he 
saved by the help of the water-wheel, until one day repairs 
were needed, and the engine did all the work with less coal 
than before. It had been driving the wheel for years. No 
doubt these old-time wheels may still be found in parts of 
the country. : 

But where capital is available even for low falls, the tur- 
bine is more efficient to-day, and the pumps at the Windsor 
Water Works are worked by horizontal turbines witli only a 
few feet of fall. To such and similar turbines about a third 
of the book is devoted, and we find described the outward 
flow or Fourneyron turbine, which is practically the earliest 
of the modern turbines, with the modification suggested later 
by another Frenchman, Girard. "The use of the air-bell or 
hydro-pneumatisation is dealt with, and generally the methods 
of calculating dimensions and proportions. Then we find 
the inward flow wheel, but, curiously, we find no reference 
whatever to that special and excellent variety, the vortex wheel, 
now made by Gilbert Gilkes & Co., of Kendal. The inward 
flow wheel here illustrated is that with numerous fixed guide 
blades suitable for shutter regulation, whereas the guides of 
the vortex wheel are few in number and are movable on pivots 
placed near their delivering ends. 

The parallel flow turbine is next dealt with, a wheel which 
when of reasonable diameter appears well calculated to give 
good results, and to he suitable for usc with deep wheel pits 
and vertical shaft dynamo machines. 

. Reference is made to the small diameter American turbines 
of which such great efficiencies are recorded, but the author 
has nothing to say on this much disputed point, though 
we believe that very little reliance can be placed on the very 
high efficiency claims, for wheels are not tested under proper 
conditions in the testing flumes. But the American wheels 


are cheap and do very well in a country where the supply 


of water is often so much greater than the need that economy 
of water is a Secondary matter. 

One of the American wheels, the Leffel, is referred to as 
having pivoted guide blades ; these are really modifications 
of the vortex wheel guides of which the author appears 
unaware. 

In the Pelton wheel America really possesses an excel- 
lent and most efficient, agent for utilising high falls ; 
but the Pelton wheel is, we believe, but a follower some 
years behind time of the Cheetham turbine—an English 
impulse free-wheel with parabolic cup buckets. — Finally, 
the hydraulic ram is described, and a last chapter deals with 
dams and structural work, estimation of available fall and 
calculation of canal sections. | 

The whole forms а very useful book, which would have 
been none the worse for an index. There is, however, an 
excellent tuble of contents, and the book is one thtt any 
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BUSINESS NOTES. 


A Fire and After.—Mr. W. W. EATON has had his elec- 
trical works and stock at Paul Street, Cork, destroyed by fire, and 
he asks us to request firms with whom he has had dealings to 
forward him copies of their catalogues and lists. 


International Competition in Italy.—The question 
of adopting electric traction on the State Railways in Italy con- 
tinues to attract attention, and this is specially the case in regard to 
international rivalry in respect of the contracts for the execution 
of the work. In this connection it is announced from Milan that 
the general administration of the State Railways have decided to 
introduce electric locomotion in the larger tunnels, as it is expected 
that this will enable double the amount of traffic to be handled as 
compared with the working of the trains by steam locomotives. 
The contract for the conversion of the Giovi Tunnel section on the 
Milan-Genoa line is reported to have been given to the American 
Westinghouse Co., the length of the section being 5°58 miles, and 
the expenditure estimated at £240,000. The firm of Ganz & Co., 
of Buda-Pesth, has been given the order for the transformation to 
clectric traction of the railway in the tunnel through the 
Appennines between Savona and St. Guiseppe. It appears that 
other firms who competed for both these contracts were Brown, 
Boveri & Co., the Thomson-Houston Co., and the Lahmeyer Co. 
The technical departments of the State Railways are making pre- 
liminary studies for the introduction of electric locomotion on the 
lines Turin-Modane and Pistoia-Poretta on the Bologna-Florence 
route, and it is expected that the work will shortly be thrown open 
to competition. 


Exhibition.—A Trades Exhibition was held in the West 
Ham Town Hall, at Stratford, from November 19th to Novem- 
ber 23rd. It was promoted by a local advertising contractor 
and a number of local tradesmen, together with the Corporation 
Electricity Department and the local gas company, and 
made a very creditable show of itskind. A particular feature was 
the application of electricity to the various exhibits. The Electric 
Laundry Co. had their stand fitted up as an “electric ironing 
department," where electric flat-irons were used, and the machinery 
driven by a 4-H.P. two-phase motor. Another exhibit comprised an 
electric oven, hot plates, &c., shown by з local baker. The Corporation 
Electricity Department and the Vulcan Electric Co. both had 
good shows of electric fittings, motors, &c., and the Harper Electric 
Piano Co. exhibited one of their pianos. We noticed on the gas 
company's stand some gas switches; they were to all outside 
appearances exactly similar to an ordinary tumbler switch. They 
are described as pneumatic. А small copper tube is run from the 
switch in wood casing almost identical with that used for electric 
wiring, and near the by-pass burner, a valve is placed which opens 
or closes the main gas supply. This valve is operated by a 
dash-pot action in the switch. This simple invention, we 
are told, has been brought inte the market to facilitate the turning 
up and down of gas at a distance by means of air pressure only, 
thus giving the same convenience as afforded by the electric 
light." Another device that our competitors have endeavoured to 
copy is a gas flashing advertising sign, but the apparatus on show 
at Stratford was a very feeble affair and not worth considering as a 
competitor. The bellows operating it were by no means gas tight. 
We are glad to hear that in the electricity department rapid pro- 
gress i8 being made in connecting up consumers for power. 
The department had a good show of cooking and heating apparatus 
on its stand, and it goes without saying that everything in reason 
should be done to develop this class of business. 


Copper in Canada.—An extensive deposit of copper has 
been found in New Ontario, about four miles from Lorder Lake, 
which is at the north of Lake Temiskaming. An English syndicate 
is said to be interested in the property. 


An Aerial Prize.—The Adams MANUFACTURING Co., 
of London and Bedford, offer a prize of £2,000 to the person who 
shall succeed in flying from London to Manchester in one day, 
with two stoppages en route to pick up petrol— provided the flight 
be accomplished with a British-made flying machine propelled by a 
Pritish-built Antoinette motor. 


Teddington Electrical Exhibition.—This Exhibition, 


to which we recently made brief reference, was opened on October 
30th and closed on the 17th inst. ; the original intention was to have 
closed on the 10th inst, The Exhibition was opened by Mr. J. Doherty, 
chairman of the Teddington District Council, and during the run 
over 12,000 people visited the show. Very satisfactory business was 
transacted, and it is expected that the Exhibition will have a good 
effect on the electrical industry in the district. 'The main object 
was to make the exhibition as comprehensive as possible, and a large 
variety of apparatus interesting to householders and shopkeepers 
was shown. The following firms were among those represented :— 
Messrs. Veritys, Ltd., fittings, heating apparatus, motore, &c.; 
Electromotors, Ltd., knife-cleaners, motors, &c.; Messrs. Sax & Co., 
Ltd., fittings, radiators, &c.; Union Electric Co., Ltd., Excello 
arcs, &c.; Messrs. Venner & Co., time switches &c.; The Electrical 
Co., Ltd., fittings; Edison & Swan Co., Ltd., fittings, heating appa- 
ratus, &c.; Drake & Gorham, Ltd., arc lamps, &c.; The Harper 
Flectric Piano Oo., Ltd.; Armorduct Manufacturing Co., Ltd., 
fittings, drills, e.; and Memm. Siemens Bros., Ltd., drills. Other 
. exhibits incldded Nernst lamps, motor-driven Sewing machinén 
boot polishers, бе. A great feature was made by Marmi Langston. 
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Jones & Co., who ran the Exhibition, of Messrs. Siemens's tantalum 
lamps, and the new holophane shades, and Messrs. Calmont's flash- 
ing signs were well represented. Everything at the Exhibition in 
the shape of heating apparatus was so marked as to show at a 
glance what it cost to use, and a very large quantity of pamphlets 
describing and illustrating electricity in the simplest terms were 
distributed, dealing with the use of the current for all purposes. 
The success of the show was largely due to the various firms who 
lent apparatus for the Exhibition, and also to Mr. C. E. Hume, 
chief engineer to the Twickenham and Teddington Electric Supply 
Co., who lent considerable assistance. 


Catalogues and Lists.—Mr. HILLIARD STEPHENS, 
39, Victoria Street, 8.W.—Revised catalogue (No. 30) of the 
Falkirk Iron Co.'s electrical castings. This is a fine production of 
some 50 sheets (art paper) of such a size (11 in. х 17 in.) as to 
render it possible to well illustrate the various designs of electric 
lamp pillars, standards and brackets, also tramway bases, electric 
wiring troughs, pavement and roadway frames and covers, &c., 
which are supplied from the Falkirk works. We need say little 
&bout the designs themselves, except that they are well shown, 
with dimensions stated, and should be of considerable use to elec- 
trical engineers who are needing castings for practically any kind 
of work. Any of our readers who may be specially interested can 
obtain a copy of the catalogue by dropping a postcard to Mr. 
Stephens at the address given. Е 

The Авмоврост Manuraocrurtnc Co., Lro., has issued an 
interesting folding card, showing diagrammatically ''Séven years 
progress in the sale of Armorduct wires and cables." 

Messrs. THOMAS І. Scorr & Co., 3, London Wall Buildings, 
E.C.—Small 12-page list entitled Practical Talk about Grinding 
Machines,” describing their own grinding wheels, which are made 
of alundum, the principal raw material used in the production of 
which is bauxite. 

THE "ATLAS" CARBON AND BATTERY Co., Lro., Ewer Street, 
S.E.—A number of circulars, giving information concerning the 
following:—The “ Atlas” automatic accumulators, “ Atlas” flame 
carbons, the W. O. cell and Dania” dry cells. 

THe A.E.G. ExsorLisH MaNvrFaAcTURING Co., Lrp., London, 
W.C.—16-pp. pamphlet describing, showing and pricing their 
Holophane globes for Nernst lamps; also a list showing types of 
these lamps for outdoor use. 

A " handy ” folding card gives a few facts for the benefit of the 
consumer, relating to the Cryselco lamps made at Kempston WORKS, 
Bedford. 

Sm™PLEX Conpuits, Lrp., Garrison Lane, Birmingham.— 
Catalogue (the Blue Book) of some 50 pages—the Simplex Screwed 
Price List, 1907-8—wherein are given prices and particulars of all 
their conduits and fittings for a complete installation, using a 
screwed form of junction. 

The Brush Budget for November is worth perusing, if only for 
the attractive “feature” on its front cover. Attractions of other 
kinds are found within. Chatty comments and neat illustrations 
bring the reader closely into touch with the rolling stock, cotton- 
spinning installation, turbine, motor and other manufactures of the 
BrusH ELECTRICAL ENGINEERING Co., LTD. 

Episox & Swan UNiTED Execrric Ілант Co., Lrp., London, 
E.C.—The new edition of Section VIII, Part 3, of the company's 
standard catalogue is just to hand. It deals exclusively with 
electric heating. For the interest of electrical contractors and 
architects tables of cost are given, with a view to showing the 
advantages of electric heating. The list contains new types and 
designs, and the prices have received considerable revision and 
modification. The Ediswan type of radiator is the well-known 
luminous one. Radiators are illustrated suitable for drawivg- 
room, bedroom and the like service, being finished in every con- 
ceivable type and design. An exquisite example is shown in the 
"Adam" style. The Ediswan radiators are fitted with “Royal 
Ediswan lamps, and the extreme portability of the various types 
is claimed as a feature. The average radiator is quite sufficient 
for heating rooms of 12 ft. sq. and the ordinary height, and where 
rooms are larger two or more radiators may be installed, or the 
company can supply larger radiators for more powerful heaters. 
The portability of electric radiators admits of their being carried 
from room to room wherever a plug attachment exists for the pur- . 
poses of connecting to the mains. These catalogues are being very 
widely distributed, but a postcard to 36-37, Queen Street, will 
procure one for any ELECTRICAL Review reader not already 
supplied. 

Messrs. Ernest Е. Moy, LTD., London, N.W.—List No. 14, 
briefly describing, illustrating and tabulating prices of measuring 
instruments (vertical edgewise type) for continuous current. 

Messrs. VgRITYS, Lro., Manchester.—Publication No. 545, der- 
cribing the Pritchetts & Gold accumulators, for which they are 
agents. These cells are being adopted on the Verity-Dalziell train 
lighting system. | 

Messrs. D. H. BoNNELLA & Son, Lrp., 58 and 60, Mortimer 
Street, W.—Circular describing Cooper's patent illuminating table 
cloth and table decorations, and giving illustrations and prices of 
accessories for use in connection with same. 


Reduction of Capital.—In the Chancery Division on 
27th inst, Mr. Justice Warrington sanctioned a petition of the 
South American Light and Power Co. to reduce its share capital 
from £100,000 to £50,000. 


Stolen Wire.—At the Central Criminal Court last week 
Alfred Sait, 46, Henry John Tipton, 19, and Arthur Pennell, 26, 
were indicted for stealing and 1 123 Ib. of copper wire, the 
property of the Postmaster- General. Tipton was sentenced by tho 
Recorder to 12 months, Pennell to 20 months, dnd. Bait to 18 
months, all with hard labotr. 
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Dissolutions and Liquidations.— The partnership 
hitherto existing under the style of Kerry & HDR has been dis- 
solved. The business in future will be continued by Mr. A. Kelly. 


Mr. W. J. Hide will continue in practice as a consulting engineer 


at 42, Produce Exchange Buildings, Liverpool. ' 

Punzyaus Ёткотвїс Traction Co., Lrp.—This company i 
winding-up voluntarily with Mr. F. B. Fuller, 13, St. Helen's 
Place, E.C., as liquidator. 

Lonpon ELECTRICAL SyxpicatE, Lrp.—Creditors must send 
particulars of their debts, &c., to the liquidator (Mr. W. R. Gaff, 
53, New Broad Street, E.C.), by December 31st. 

PreRFEOTA SEAMLESS STEEL Туву Co., Lrp.—A meeting is be 
held at 131, Edmund Street, Birmingham, on December 28th, to 
hear an account of the winding-up from Mr. R. A. Fenton, the 
liquidator. (This must not be confused with the Perfecta Seamless 
Steel Tube and Conduit Co., Ltd.) 

FOREIGN HrLEcTRICAL BLEacHING Patents, LTD. — Creditors 
must send particulars of their debts, &c., to Mr. W. Nicholson, 12, 
Wood Street, E. C., the liquidator, by December 31st. 

Orp8MOBILE Co. or GREAT Barrain, Lrp.—A meeting is to be 
held at 19-21, Heddon Street, E.C., on January 2nd, to hear an 
account of the winding-up from Mr. J. Carroll, the liquidator. 


Book Notices. — History of Automatic Electric and 
Electrically-Controlled Fluid Pressure Signal Systems for Railroads. 
By William Robinson, New York. Published by the author.— 
This book is published by the author with a view to substan- 
tiating his claim to be the sole and original “inventor of the auto- 
matic systems now in general use on the leading railways in the 
United States and foreign countries,” and is levelled mainly against 
certain well-known companies, which are accused by him of having 
deliberately robbed him of his rights. 

Proceedings of the American Academy of Arts and Sciences." 
Vol. XLI, No. 24, and Vol. XLII, Nos. 4, 8 апа 9. Papers by 
B. О. Peirce. 

“Laboratory Work in Electrical Engineering” (Preliminary 
со Ву J. Roberts, junr. London: Harper & Bros. 1906. 

net. 

Journal of the Western Society of Engineers.” Vol. XI, No. 5, 
October, 1906. Chicago: The Society. 50 с. 

Proceedings of the American Society of Mechanical Engineers." 
Vol. 28, No. 8, November, 1906. Baltimore, Ind., The Society. 

" Journal of the Franklin Institute." Vol. CLXII, No. 5, No- 
vember, 1906. Philadelphia, Pa.: The Institute. 50 с. 


5 By A. Boje. Hanover: Dr. Max Jänecke. 
d Alternating Current Motors." By A. S. McAllister. New 
York: McGraw Publishing Co. $3.00. 
“Science Abstracts.” Sections A and B. Vol IX, No. 107, 
November 26th, 1906. London: Е. & Е. N.Spon, Ltd. 18. 6d. 


net, each section. 


New Push-Button Switch.— The Hart MANUFAC- 
TURING Co, of 25, Victoria Street, S.W., have recently placed a 
new push button switch on the market. It is claimed to have an 
exceptionally rapid action; in the single-pole switch there is a 
double break, and in the double-pole a quadruple break. The 
mechanism is of case hardened and tempered steel, with contacts 
of genuine phosphor bronze and insulation of India sheet mica. 


Nsw Pusu-BuTrTON SwiTCH. 


In addition, the base is made of vitrified porcelain, which is 
moisture proof, and much smaller in diameter than the base of the 
former type of push-button switch, which admits of it being sunk 
into the wall with less cutting away. This of course is an impor- 
tant feature. We understand that these switches have been recently 
installed in several fine hotels in Paris. | 


Card Filing System.—A neat little device has been 
sent us by Mr. Gorpon DUNKERLEY, of 5, Orchard Cottages, 
Kingston-on-Thames. It consists of a cheap collar stud, with snap 
head, anda set of card slips, each perforated in three places. Thus 
the slips can be quickly filed in three sets, and any one of them 
can be readily consulted by spreading out the cards. Farther 
particulars of this ingenious and useful system, and perforated cards, 
can be had from the inventor. ' 


Japan.—As we recently mentioned, there is at present a 


great demand for cables and copper wire in Japan, in consequence 


of. the great, developments which are taking place in electrical 


undertakings. It is announced that the Furukawa Copper Mining 


Oo. are about to erect new works for the manufacture of copper wire, 


as their present works, which have an output of 1,800 to 2,000 tons 
per month, are found to be quite insufficient. Manufacturers of 
cable and wire-making machines ought to find а good market here. 


Siemens’s Contracts. — Some photographs recently 
received from Sremens Bros.’ Dynamo Works, Ітр., show con- 
siderable activity at the Stafford Works. Among the more im- 
portant plants now in course of construction and erection are the 
following :— 

Biemens-Ilgner winding plant for Duffryn Rhondda— 


One 1,420-8.H.P. winding motor; one variable motor-generator with maximum 
output of 1,165 kW.; one 740. B. H. v. induction motor for driving the variable 
voltage generator. 


Continuous-Current Generators and Motors.—Plant having an 
aggregate output of about 20,000 Kw., including l 


Two 1,500-xw. generators for Royal Arsenal, Woolwich, and generators for 
the equipment of various works of 750 xw., 660 KW., &c., and large motors in 
proportion. 


Motor-generator plant having an aggregate output of about 
12,000 xw., including 
Four 600-xw. motor-generators for Westminster. 
Fourteen 500-kw. motor-generators for the L. C. C. 
Four 50-kw. motor-generators for the L.C.C. 


One 500-xw. motor-generator for the North-Eastern Railway. 
One 500-kw. generator for Newcastle. 


Alternators having an aggregate output of about 20,000 Kw., 
including— 
Four 8,510-kw. alternators for Japan. 
Two 750-kw. alternators for Cambrian Collieries. 


Two 600-kw. alternators for Coventry. 
And several large machines for Australia. 


A very large quantity of all sizes of induction motors is going 
through the shops, and amongst special motors there are several for 
the North-Eastern Railway, for various collieries and for Japan. 


Accumulator Contracts.—THe British ACCUMULA- 
тов Co., Lrp., of Westminster, have received the following order 


- for batteries :— 


110 cells, 500 ampere-hours capacity, for Messrs. Cooper & Co. 
55 cells, 420 ampere-hours, for Rugby. 

55 cells, 800 ampere-hours, for South Godstone. 

65 cells, 360 ampere-hours, for Witley. 

55 cells, 180 ampere-hours, for Shiplake. 

Also smaller complete lighting sets for Bristol and Stony Stratford. 


Trade Announcements.— Messrs. ARMSTRONG, POWER 
and Co., of 118-122, Holborn, E.C., have been appointed sole 
agents for London and export, for the “ Cantie” Switch Manufac- 
turing Co., of Nottingham, and they keep a stock of these switches 
at the above address. 

Messrs. Ілхр & Co., wholesale electrical suppliers, 60, Castle 
Street, Liverpool, have recently made alterations in their agency 
arrangements, dhd ure now sole representatives in that district for 
Simplex Conduite, Ltd., the Union Electric Co., Ltd., the Wands- 
worth Electrical Manufacturing Co., Ltd., &nd the Union Cable Co., 
Ltd. Agencies for the British Prometheus Co., Ltd., and the 
Electric and Ordnance Accessories Co., Ltd., have been discontinued, 
but the goods of these firms will be stocked by them as formerly at 
their warehouse, 37, Moorfields. | | 

Messes. T. Ноор & Co., Ltp., inform us that they have now been 
appointed sole agents for Messrs. Marples, Leach & Co., of London, in 
the Western Counties and South Wales, and they will be pleased to 
receive any inquiries for that firm's specialists, including motors, 
dynamos, and accessories, at their address, 26, Bath Street, Bristol. 
Messrs. Marples, Leach & Co.'s branch office at Post Office Chambers, 
Wind Street, Swansea, will be under the personal supervision of 
Mr. T. Hood. 

Mr. P. J. MITCHELL, of 31 and 32, Budge Row, has removed to 
more commodious offices at Caxton House, Westminster, S. W. 
His telephone number will be 2,107 Victoria. 

THE BríAsBERG ENGINEERING Co., of 78, Cross Street, Man- 
chester, have been appointed sole agents in the British Isles and 
Colonie; for the manufacture and sale of water coolers, &c., on the 
Blasberg patent system, which is already in operation in this 
country. Although this system has been in use on the Continent 
only a very short time, plants have been adopted for dealing with 
water for over 100,000 H.P. The business is under the general 
management of Mr. C. Bradshaw, who, we understand, has had 
many years’ experience in water-cooling plants for condensing and 
other purposes. An illustrated four-page circular relating to the 
Blasberg water-cooling apparatus has been issued. 

An amalgamation has taken place between the BIRMINGHAM 
GUILD or HANDICRAFT, LTD., and Grrrins, CRAFTSMEN, LTD., who 
will in future carry on the joint businesses under the name of the 
former company at 45, Great Charles Street, Birmingham, and at 
7, Newman Street, Oxford Street, London, W. The company 
retains the services of the directors, designers, and principal crafts- 
men of both the amalgamated firms. 

In order better to cope with increased business, Mr. CHARLES 
PuLLAN, electrical engineer and contractor, of Bradford, has 
re-organised his staff, and has combined the various departments, 
putting them under one head. The general management is now in 


` the hands of Mr. Harry Moss, with Mr. B. Robinson as foreman of 


works. Mr, Püllan will continue to give attention to the business. 
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New Destructor.—The Corporation of Dunoon, on the 
Clyde, recently placed a contract with the HORSFALL DESTRUCTOR 
Co., Lrp., for a four-cell destructor, with two boilers; this was 
completed in four months, under the supervision of the burgh 
engineer, Mr. James Andrew. The steam generated is used in the 
gasworks. 


Liverpool.—Tux NORTHERN ELECTRICAL AND VENTI- 
LATING Co., of Liverpool, has recently carried out the lighting of 
the new David Lewis Club, which was opened by the Lord Mayor 
on Saturday last. The building is lighted throughout with elec- 
tricity, there being about 1,000 lights installed. 


Milan Awards.—The International Jury of the Milan 
Exposition has just announced the award of a Diploma d'Onore to 
the Long Arm” system of electrically-operated bulkhead doors. 
The “ Long Arm” System Co., of Cleveland, Ohio, had an elaborate 
installation of its water-tight doors at the Exposition, and we are 
informed that so much attention was attracted by the exhibit as 
to give rise to a demand upon the Government to make the instal- 
lation of electrically-operated bulkhead doors on large passenger 
ships obligatory. 


Colliery Motors.—Messrs. Crompton & Co., LTD., 
have just received an order from the United National Colliery Co., 
Ltd., Cardiff, for 13 of their standard three-phase induction motors, 
600 volts, 25 cycles, aggregating 230 n.H.P. 


Indian Mica Production.—The Geological Survey for 
India states that there was a considerable rise in the quantity of 
mica exported during 1905, when the total weight was 133,159 cwts. 
as against 18,250 cwts. in 1904. The total value, £142,008 against 
£83,183, did not rise in the same ratio, owing to the very inferior 
quality of the mica. now being obtained from Bengal. The value 
per cwt. of Madras mica is over £7, as compared with £1 14s. for 
Bengal mica. | 


Prices Advance.—Oving to the continued rise in the 
price of copper and other raw matcrial, Messrs. E. P. ALLAM AND 
Co. notify an increase of 10 per cent. in their list prices, to take 
effect on December 1st next. "This will apply to the whole of their 
manufactures consisting of ''Premier" motor starting switches, 
speed regulators, DP. switches, service boxes, reversing con- 
trollers, &c. 


Belgium.—The report of La Societe Liegoise d'Elec- 
tricité, of Litge, for the last financial year shows a profit of £10,296. 


LIGHTING and POWER NOTES. 


Bermuda.—It is stated that Mr. Phiffp Manson, of 
New York, has visited the island with the object of forming a 
company for the supply of electric light and traction in Bermuda. 
Mr. Manson is prepared to spend $100,000 as soon as formalities can 
be completed, and represents Mr. Henry P. Neun, of Rochester, 
N.Y., who is a millionaire. | 


Bexley.—The U.D.C. has applied to the L. (. B. for a 


loan of £4,347 for mains, services, &c. 


Bray (Wicklow).—At the meeting of the U. D. C. last 


week, it was proposed that the L.G.B. be asked to sanction a loan 
of £3,445 to carry out E.L. extensions, as recommended by the 
electrical engineer, but after considerable discussion, the motion 
was lost. A motion to apply for a loan of £1,162, in order to carry 
out part of engineer's recommendations, was carried. 


Canada. NEW BRUNSWICK.—Some contracts have 
recently been awarded by the Maine and New Brussels Electrical 
Power Co. in connection with the water power scheme it is 
developing at the Aroostock Falls. The turbine plant will be 
built by the Jenckes Machine Co., of Sherbrooke (Que.), and will 
consist of two 900-H. P. units, each comprising a pair of special 
21-in. Crocker turbines, which will run at 600 в.р.м. with ар 80 per 
cent. ећсіепсу at full power. A steel penstock, 6 ft. 6 in. 
diameter by 75 ft. long, conveys the water from the forebay to each 
unit, which will be direct connected to a General Electric 
generator. The headquarters of the Power Co. are at Presque Isle, 
Maine. 

MonTREAL.—In consequence of the extraordinary increase in the 
sale of energy, the Montreal Light, Heat and Power Co. has found 
it necessary to largely augment its plaut, and it has recently con- 
tracted with the Canadian Westinghouse Co. for plant for the new 
power station on the Soulangeo Canal, about 40 miles west of 
Montreal, on the St. Lawrence. This new machinery consists of 
three water turbo-driven 750-xw. alternators, generating three- 
phase current at 4,000 volts. There are also two 150-Kw. 125-volt 
exciter units. An important part of the installation consists of 
13 2, 500-Kw. oil insulated, water-cooled transformers. Seven of 
these transformers will be used for raising the voltage at the 
genernting station from 4,000 to 44,000 volts, the remaining віх 
being used at the lowering end of the transmission line, stepping 


down from 44,000 to 12,000 volts. Generators and exciters will be 
controlled by motor-operated rheostats and the complete switch- 
board apparatus, which the Canadian Westinghouse Co. is also 


_ furnishing for both main and sub-stations. It is anticipated that 


this new plant will meet the continually increasing demand for 
electric power in Montreal for some time to come. | 


Chesham.—The U.D.C. has been advised to agree to the 
E.L. order being taken over by a local company, provided that the 
costs of obtaining the order is refunded to the Council, that a sub- 
stantial deposit is made as a guarantee of the continuation of an 
efficient supply, and that tbe Council should be given an option to 
purchase the undertaking at certain periods. 


Continental Notes.—Spaix.—La Sociedad Fuerzas 
Motrices del Sudeste de Francia has submitted a scheme to the 
municipal suthorities of Barcelona, to supply electrical energy from 
its plant at Puigcerda for power purposes at a very low price. 

Нсхслву.— Тһе Municipality of Mora-Szombat is about to invite 
tenders for the erection of an electricity works in the town. 

Grermany.—The plant of the Bielefeld electricity works is to be 
extended at a cost of £11,000. 

THE LIGHTING QUESTION IN Paris.—Tbe scheme proposed by 
the united electric lighting companies in Paris and the Schneider- 
Mild¢é Co. for the future supply of Paris has now been placed 
before the Municipal Council. According to this new combination, 
all the electric cables will pass into the possession of the Council 
at the end of 1907, and it is suggested that the cables, together 
with the municipal sector“ at the market halls, should be leased 
to the union of the companies (Union des Secteurs) until the end 
of 1913 and the concessions extended until that time. From that 
period the lease would pass over to a new concern to be established 
under the title of the Compagnie Parisienne de Distribution 
d'Electricitéó, with a share capital of £2,000,000, which would 
in the meantime erect two stations of 25,000 kw. or 50,000 kw. 
capacity in the neighbourhood ot Paris. The initial concessions 
would be prolonged to the end of 1933 in the case of the new com- 
pany. On the exp:ration of the concessions, the cables, works and 
equipment would become the property of the city, which, com- 
mencing with 1923, would have an annual right to give notice of 
intention to take over the whole undertaking two years later, on 
agreeing to carry out. redemption of outstanding capital, together 
with the payment of a yearly sum. The scheme provides for a 
reduction in the price of electricity, which at present amounts to 
1:50 fr. per Kw.-hour as a maximum, to 80 centimes from the year 
1908 to the end of 1913 for lighting and to 35 centimes for other 

‘purposes, whilst the rates will be 70 centimes and 35 centimes 
respectively onwards from 1913. In addition to paying rent for 
the lease of the municipal station at the market halls the com- 
bination of lighting companies, which now pay about 1,800,000 fr. 
annually to the city, offers 5,500,000 fr. per annum to the end of 
1913 and 7,500,000 fr. yearly for the subsequent period of the 
concession. | 


London.— CaMBERWELL.— The Works and’ General 
Purposes Committee has received letters from the B. of T. in 
regard to the repeated applications of the Council in connection 
with certain applications by the County of London Electric 
Supply Co. for the laying of mains. One of the letters is 
in regard to the desire of the Council to be represented before the 
auditor appointed by the Board to examine the accounts of the 
company. In regard to the laying of mains, the B. of T. informs 
the Council that it is considering the question of promoting legis- 
lation to provide, inter alia, for the bringing into an area a supply 
of electricity generated at a station outside the area. The legisla- 
tion proposed is general, but at the present time the Board is not 
able to indicate precisely what form it will take. In regard to the 
Council being represented before the auditor the B. of T. remarked 
that no other local authority had made a similar application, and 
further stated that it is considering the question of making 
arrangements for а representative of the Camberwell local authority 
to have facilities to discuss with the auditors of the accounts of 
companies having powers in Camberwell any questions which may 
arise on those accounts; and if satisfactory arrangements cannot be 
made," it is prepared to consider the question of making regulations 
in the matter." 

L.C.C.—At Tuesday's meeting of the Council the Finance Com- 
mittee presented a report dealing with the question of the periods 
of loans for electric lighting purposes. Sir M. Beachcroft asked 
whether the Borough Councils had approached the Council on the 
subject or whether it emanated from the County Council In 
reply, Lord Welby stated that the matter was brought forward by 
the Finance Committee. It was subsequently decided, on the 
recommendation of the General Purposes Committee, to amend the 
order of reference to tbe l'inance Committee by the withdrawal of 
the paragraph relating to the periods of repayment of loans by 
Borough Councils for electric lighting. This will enable the new 
arrangement proposed by the Finance Committee to be carried 
into effect. It appeared from the Committee's report that after 
the chief engineer had conferred with Sir Alexander Kennedy on 
the subject, the conclusion had been arrived at that the maximum 
period for repayment should be as follows:—60 years fur freehold 
land, 50 years for buildings, 30 years for mains, 20 years for plant, 
12 years for house connections and 10 years for meters. In the 
future the Finance Committee stated that it proposed, when sanc- 
tioning loans to Borough Councils, to provide for repayment within 
the maximum periods mentioned. 

HaxwrEnsMiTH.—Complaints have recently been received; as to 
alleged nuisance from smoke, fumes and grit emitted from the elec- 
tricity works. On the suggestion of the electrical -ngincer a 
separate iron chimney оп a concrete foundation аһ connected to 
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the present boilers by a cross flue about half way up, is to be 
erected at acost of £300. The base of the stack is to form a recep- 
tacle for the fine dust. which can be frequently cleaned out from a 
proper access door. 

BaATTERSEA.— The В.С. is to take up an L. C. C. loan of £10,763 
for electric lighting purposes. £9,563 of this is to be repaid in 20 
years, and the remainder in 10 years. 

SOUTHWARK.—Mr. Carson Roberts, when attending the Town 
Hall to audit the B.C. accounts a few days ago, remarked that it 
was quite true there was no fund called a depreciation fund in con- 
nection with the electricity undertaking, but by the annual pre- 
payments of principal such an undertaking bad something which 
was much bigger, for the sinking fund was a depreciation fund, 
plus something else. The attitude of Councillor Somerville, who 
has repeatedly brought forward the question of providing a 
depreciation fund, was characterised by Mr. Roberts as being 
perfectly absurd. Weshould say that Mr. Roberts’s idea of a sink- 
ing fund constituting a provision for depreciation is equally absurd. 


Lytham.—4A local company has been formed to take over 
the Lytham E.L. order. 


Manchester.—The Manchester Ratepayers’ Association 
has decided that it cannot undertake the responsibility of further 
opposing the borrowing powers which the Corporation is seeking 
from the B. of T., with a view to extensions at the Stuart Street 
Electricity Works. Some leading members of the Association, 
accompanied by an electrical adviser, recently waited upon the 
Electricity Committee, and in company with the Committee's chief 
engineer (Mr. S. L. Pearse) made an inspection of the various 
stations and made full inquiry ав to the extensions and the necessity 
for them. After careful consideration of what they saw and heard 


—and acting on the advice of the expert who accompanied them— 


they decided to withdraw their opposition. 


Mexico.—A central electricity works has just been put 
into operation in the town of Tepic. 


Mountain Ash.—A member of the U. D.C. has given 


notice to rescind the decision adopting an E. L. scheme submitted 
by Mr. Day, electrical engineer, the reason given being that it 
cannot be carried out for the sum estimated £4,630. 


New Jealand.—AuckLAN.— At a City Council meeting 
recently, Mr. W. G. T. Goodman, the Council's consulting electrical 
engineer, advised that tenders might be invited for the supply of 
electrical plant up to February 7th. The Mayor stated that the 
question of appointing an electrical engineer had been deferred 
until the acceptance of a tender for the plant. Mr. Goodman also 
recommended that the maximum demand system be adopted ; that 
the rate for lighting be 7d. per unit for first hour per day, and 2d 
after, and for motive power 3d. per unit for first two hours per day 
and 2d. per unit after. This was agreed to. 

It has been decided to.accept the tender of Messrs. Philcox and 
Son at £5,380 for the erection of the Council's proposed electric 
power station, provided the firm agrees to reduce it by £800 if 
certain alterations are made in the building. 

The taking over of the refuse destructor from the contractors has 
been in abeyance for some time owing to the contract test not 
being satisfied, but recently the Council decided to pay the out- 

standing balance of £11,533 due, and to take over the undertaking. 

WELLINGTON.—Negotiations have been proceeding between the 
City Council and the Electric Light and Power Syndicate, in 
regard to the sale of the company's undertaking to the Council or 
for an arrangement whereby the charges to consumers will be 

reduced. 


Ogmore and Garw.— The U. D. C. has decided to pro- 
mote a Bill in Parliament to acquire the undertaking of the Ogmore 
Valley E. L. and Power Co. 


Portsmouth. — A I.. G. B. inquiry was held on 
November 21st into the application of the T. C. for a loan of £1,490 
for the provision of a circulating pump, a spare rotor and under- 
ground tanks in connection with the E.L. undertaking. There was 
no opposition. 


South Africa.—JoHANNESBURG.—A Natal corres- 
pondent says that at a Town Council meeting held October 30th 
it was resolved to confirm a provisional agreement entered into 
between the Traction and Lighting Committee and the consulting 
engineers on the one side, and Messrs. Stewart & Co., the con- 
tractors for the plant, on the other. As the result of this agree- 
ment, which only now requires the approval of Messrs. Stewart 
and Co.’s sureties, the Council surrenders all claims against the 
contractors in respect of their failure to complete the work within 
the contract time ; on the other hand, the contractors abandon all 
claims for damages to which they might be found entitled under 
the contract. The chief feature of the agreement is that Messrs. 
Stewart & Co. take over the power station and staff for a period of 
12 months, or until 10,000,000 units have been generated, 
and supply the municipality with energy at a cost of l'd. 
per unit, plus £1,000 per month. Under existing conditions the 
сові per unit is 2°5d., so that the municipality effects a saving of 
over 14. per unit, witbout incurring any further risk. 

Messrs. Stewart & Co. mention in their report that the work 
done on unexpected extras on the plant, &c., has involved a loss 
of about £16,000. By the conditions of the contract Messrs, 
Stewart & Co.'s olaim wonld атои to at least £20,000, while the 
Cotneil’s cotter claim would be £37,555, and, seeing thut arbitra- 


tion costs would be a heavy item if the case was put to the test, it 
was felt the wisest plan would be to accept the terms. 

DuRBAN.—For the quarter ending October 31st, the borough 
electrical engineer's report states that 4,362 lamps were applied 
for, making the total number to date 152,196 ; 95 applications were 
received for current, and 91 new connections made. The number 
of units consumed for private lighting was 450,419; 10 new con- 
nections were made for power purposes, the number of units con- 
sumed being 279,159. Nine extra incandescent lamps for street 
lighting have been added, making the total number to date 1,399. 
The erection of the ash handling plant at the power station 
is about complete. The work of changing over the Berea distri- 
bution to the three-wire system with 400 volts across the outers 
is still being carried out. 


Southport.—Owing, it is stated, to the extra price paid 
for coal and heavy maintenance charges, the net loss on the half- 
year’s working of the Corporation’s electric undertaking, is 
£2,200, against a loss of £1,591 last year. It is some con- 
solation, however, to learn that the tramways undertaking has 
earned a net profit for the past seven months’ working of £1,173, 
ene 26 in 1905. Receipts per car-mile increased from 10°03d. 


Tynemouth.— The T.C. has decided to supply energy to 
the North and South Shields Electric Railway Co., at l'5d. per 
n er the first 400,000 units, 1:4d. for the next 200,000, and 1°3d. 

eyond. 


Warmley.—The D. of T. has written to the U.D.C., 
askirg what steps it intends to take for carrying out the E.L. 
order granted in 1903. The Council on November 20th decided to 
ask for another year's extension, as negotiations were proceeding 
with the Somerset Power Co. 


West Ham. — The electrical engineer reports that 
practically the whole of the power districts are now being supplied 
with two-phase energy. There is now 250 H.P. in motors on 
consumers’ premises, being connected up and fixed, and orders are 
in hand for a total of 1,500 н.р., and inquiries are continually 
being received apart from canvassing. There is a very con- 
siderable increase in lighting also, especially in the direction of flame 


arc lamps. 


Willesden.—Questions have arisen in connection with 
a claim to be made by the Council against the North Metropolitan 
Electric Power Supply Co. The agreement, of February, 1904, 
between the Council and the company, provides that any excess of 
expenditure over income for a period of three years from June, 
1903, shall be borne by the company, the amount, however, being 
limited to £4,894. The Finance Committee has decided for 
the period in question to include not the actual payments for instal- 
ments and interest, but the interest accrued day by day with a 
proportionate part of the repayments of capital to the date of 
closing each year's account, although faling due for payment 
thereafter. Upon this basis the amount due from the company is 
£1,848. In regard to the audit of the electricity accounts for the 
year ending March 31st last, objection was taken, at the audit, 
to an expenditure of £3,300 incurred in the purchase of sites for a 
new generating and sub-station. The objector contende | that this 
amount of £3,300 being part of the capital sum received on the 
sale of the undertaking to the North Metropolitan Co. could only 
be applied in accordance with the provisions of the Willesden E.L. 
Order, 1898. Upon examination the auditor found that this con- 
tention was correct, and has accordingly disallowed the expenditure 
on capital account, and transferred it to revenue upon which 
account the expenditure is perfectly legal. The auditor informed 
the Council that the treasurer's account at the close of the year was 
overdrawn £1,748 odd, and points out that it is desirable that this 
overdraft should be substantially reduced as speedily as possible. 
The result of the disallowance of £3,300 will be to increase the 
overdraft to £5,048 9s. 11d. The Council has resolved to apply to 
the L.G.B. to reverse the decision of the auditor so that the cost of 
the sites acquired may not be debited to the revenue account, but to 
the suspense account of £3,300, or in the alternative, that the Board 
sanctions a loan for the purchase money, which can first bc 
borrowed, and at once repaid as capital out of the suspense 
account. With regard to the overdraft, the account was in credit 
on the following day. 


Wood Green.—A year or two ago the Council sought the 
sanction of the L.G.B. in respect of a loan of £50,000 for E.L. 
purposes, but the application was refused. On Friday last, Mr. 
Walter Young, the L.G.B. auditor for the district, attended at the 
Town Hall to answer questions and objections raised at the opening 
of the audit a fortnight previously. Mr. Young stated that 
objection had been taken to the action of the District Council in 
appointing a man to canvass the district on the electric lighting 
question. He had carefully considered the matter, and he was not 
aware of any authority by which that payment could be sanctioned. 
The clerk to the Council intimated that he understood that a 
canvass was made because the Inspector was anxious to know what 
the feeling of the district was. It was stated that the Board's 
Inspector expressed no anxiety; and the auditor pointed out that 
the canvass took place after the Board had refused the application, 
and he did nob think that the payment for such canvass was legal. 


He wowd report to the L. N. B., and probably it would, be dis- 


allowed atid surcharged. 
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TRAMWAY and RAILWAY NOTES. 


Bath.—One of the Bath Electric Tramways Co.'s 
cars on Sunday last, ran backwards down a hill. It is stated that 
the motorman left the front platform to apply the brakes from the 
rear end of the car, but before he could do so the car left the rails 
and fell over. None of the five passengers in the car sustaincd 
serious injury, but the motorman was pinned beneath, and was 
removed to hospital suffering from internal and other serious 
njuries. 

Barton (Lancs.).— The R.D.C. has agreed to lease the 
powers under the Clifton Light Railway Order to the Lancashire 
Electric Tramways Co. 


Belfast.—It is understood that the British Electric 
Traction Co., which controls the Cavehill and Whitewell tramway 
north of the city, is seeking parliamentary powers to run over the 
corporation's system as far as Castle Junction, in the centre of the 
city. It would be of interest to learn if this has any connection 
with the proposed tramways from Newtonards to the Knock 
terminus of the corporation's ayete; and from Bangor and Holy- 
wood to the city suburbs. 


Canada,—Toronto.—The question of the damage done 
to the water mains by electrolysis is engaging the attention of the 
Toronto City engineer. The Toronto Electric Railway Co. has 
been threatened with legal proceedings, but the municipality would 
rather the company take preventative measures for the future than 
that the matter should go to the courte. The City engineer 
recommends that the company adopt а double trolley wire. In 
Montreal the Street Railway Co. is laying a wire between the 
tracks touching the rails at stated points for the purpose. 

HAMILTON.—The tramway men are out on strike, and at the end 
of last week rioting broke out and became so serious that troops 
were called up from Toronto and London to patrol the streets in 
which the tramways company has endeavoured to continue a 
Bervice. 

The Financial News says the Grand Trunk Railway is about to 
build a double electric line between Port Huron and Detroit during 
the coming year. 


Continental Notes.—HorrnAND.—(Great activity pre- 
vails at the present moment in Holland with regard to electric 
railway and tramway construction and the extension of light rail- 
ways in general. The fact that the import duties into Holland are 
practically nil and that the freight from England is considerably 
less than that of the railway carriage which has to be paid by firms 
in competing European countries, is hardly appreciated by British 
manufacturers when business in Holland might bs obtained by 
them. Another factor which is often overlooked is that the Dutch 
concerns are either owned by the Government or heavily sub- 
sidised, and that consequently the material is allowed to enter the 
country free of all Customs buty. Engineers with a limited know- 
ledge of French often find good berths on these lines. 

One of the largest schemes which has been arranged, and for 
which plans have been prepared and adopted, concerns the province 
of Utrecht. It is to be completed by July Ist, 1909. A network 
of electric railways will be constructed by the Holland Electric 
Railway €o., of Amsterdam (Compagnie Hollandaise des Chemins de 
Fer Electriques) The whole province will be covered with 
electric railways, all of which will lead direct to Amsterdam. The 
carriage of goods to and from the port will be made a special 
feature. It is proposed that the Government will give either 
as subsidy or as a long loan without interest, a sum of £215,000. 
The municipalities and some large industrial firms in the province 
will subscribe on similar terms £10,500, and a sum of £16,500 has 
already been voted for the same purpose by the Provincial 
Government. A number of other electric railway and tramway 
projects are springing up all over the country. 

A trial survey has been made for an electric railway between 
The Hague and Vorrburg. An electrical engineer, resident at 
Arnheim, is in communication with the Municipal Council with a 
view to obtaining the concession. 

Plans are being prepared in respect of a projected electric railway 
between Nymegen and Emmerich. 

IrALx.— Another strike of the employés of the tramways has 
taken place, causing much inconvenience to the public. 


Halifax.—The net profit on the Corporation tramways 
for the half-year ended September is stated to be £1,648, and the 
net loss on the electricity undertaking, £1,335. The profit on the 
tramways is decreased owing to the recent strike, the Tramways 
Committee computing the total loss at upwards of £3,000. 


Largs.—The proposal to construct an electric tramway 
line between Largs and Wemyss Вау bas been dropped. 


Leyton.—The U. D.C. electric tramways will be 
inaugurated to-morrow, the first car leaving the Lea Bridge Road 
depot at 2 p.m. All the cars have top covers, which it is antici- 
pated will materially add to their earning power. 


London.—G.W. Asp METROPOLITAN RAILWAYS.— 
Multiple-unit trains, made up of the new joint stock, have now 
been put into service between Aldgate and Addison Rond. 

L.C.C.—The C.C. at Tuesday's meeting postponed the considera- 
tion of a report by the Highways Committee, recommendin 300 
approval of an estimata of 4265, О for the provision 6f abet 


additional tramcars for working the tramways, to be completed at 
i early date, and also for ex'ra services on some of the southern 
ines. 


Middlesex.—It was reported at the "— meeting of 
the County Council on November 22nd, that up to date £224,243 
had been paid in respect of the purchase of properties required i in 
connection with the light railways authorised by the 1901 order, 
£304,578 for properties required in connection with the 1903 order, 
and £1,926 for properties required in connection with the 1906 
order. After а long debate the Council rejected a recommendation 
by the Light Railways and Tramways Committee for the promotion 
of a Bill in the next Session of Parliament to construct a tramway 
along Edgware Road from Cricklewood to Netherwood Street or 
Bridge Terrace. Messrs. Dick, Kerr & Co. have completed their 
contract for the section of railway No. 15 from Edgware Road to 
Willesden Green Station at atotal cost of £13,413. The estimated 
cost of the work was £17,000. 


New Zealand.—The Minister for Public Works 
made a statement recently in regard to the development of 
water-power and its application to railways, but he said the 
Colony would not launch out on an increased borrowing policy 
in the immediate future. The application of hydro-electric power 
for railway working was ever before him, and he had hoped to be 
in & position to place information before Parliament in the present 
session, but delays in survey had prevented this. 

WELLINGTON.-—The City tramways revenue for the first six 
months of the year amounted to £45,588, which, after providing for 
interest and sinking fund, leaves a profit of £3,000. It is estimated 
that the total net profit for the year will be £10,000, which with 
the amount carried forward from last year, will permit of £15,000 
being written off for depreciation and £4,000 being carried forward. 


South Africa.—DunnAN.—The extension of the tram- 
way to Umgeni Village is being proceeded with, there being about 
14 miles of track complete, and it is hoped to open this section 
early in the year. 


Tokio.—The Municipal Assembly met on the 27th inst. 
to vote on the proposed municipalisation of the Tokio electric 
tramways. The Municipal Council, which is opposed to munici- 
palisation at the present time, is to reconsider the matter. 


Single-Phase in the U.8.A.—According to an article 
by M. H. Urban in the monthly Bulletin of the Société Belge 
d'Electriciens, the following undertakings are at work in the United 
States on the single-phase system :— 

Westinghouse QCo.—Indianapolis and Cincinnati Traction Co.; 
the first single-phase interurban tramway line, started December, 
1904, 90 km. in length. Trolley fed at 3,000 volts, also at 550 volts 
D. C. in towns; four 75-H. P. motors per car. 

New York, 'New Haven and Hartford ; the first single-phase rail- 
way, 35 locomotives of 85 tons each, fitted with four 200-н.р. motors, 
trolley fed at 11,000 volts, also third-rail D.C. in part. 

Tunnel of Saint Clair; six locomotives as above, but fitted with 
three 200-H.P. motors each. 

Spokane and Inland ; 160 km., trolley line fed at 6,600 volts, and 
with D.c. in towns. Motor-cars fitted with four 100-н.р. motors 
each, motor-vans ditto, six locomotives fitted with four 150-Н.Р. 
motors each. 

Warren and Jameston ; gas power station ; 60 km., trolley fed at 
3,300 volts. Cars fitted with four 50-н.р. motors each, weighing 
35 tons and running at a maximum speed of 75 km. per hour. 

General Electric Co.— Ballston-Schenectady, August, 1904. 

Bloomington, Pontiac and Joliet; 135 km., trolley fed at 3,300 
volts, four motors of 75-H.P. each per car. Cost per car-kilometre 
5d., including 3°83d. for traction. Cars weigh 30 tons and run at 
30 km. per hour. Energy consumed, 1,300 watt-hours per car-km., 
41 watt-hours per ton-km. Maximum speed, 66 km. per hour. 

Toledo and Chicago Interurban Co.; trolley, 3,300 volts; cars, 
35 tons; normal speed, 50 km. per hour ; four motors of 75-H.P. 
each. 


West Ham.—The Council have approved plans sub- 
mitted by the borough engineer for the purposes of the application 
for a prov. order for proposed tramways in Plaistow Broadway and 
Greengate Street, Barking Road, and Prince Regent’s о" to be 

constructed at an approximate cost of £22,500. 


TELEGRAPH and TELEPHONE NOTES. 


Bloemfontein.—Experiments are being made in the 
sending of telephonic messages from Bloemfontein to Johannesburg, 
over the ordinary telegraph wires. These experiments have so far 
been successful, and it is anticipated that the public will shortly be 
able to avail themselves of thie means of communication. There is 
at present practically no inter-town telephonic communication with 
any part of South Africa. 


New Zealand Telephones.—The central battery system 
is being installed in сше. with the ерше a at 
Invercargill and Timatu. _ 
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Overhead Telegraph Wires.—At the resumed hearing 
of the case, mentioned last week, Mr. Hopkins decided that the 
proposals of the Post Office to erect overhead wires in Robsart 
Street, Brixton, were just and reasocable, and gave judgment in 
their favour, with costa. 


The Poulsen System of Wireless Telegraphy.— 
On Tuesday evening last, at the invitation of Lord Armstrong, a 
large number of scientific and learned gentlemen witnessed a 
demonstration of the system of wireless telegraphy developed by 
Mr. Valdemar Poulsen, of Copenhagen. Sir W. Н. Preece presided, 
and in introducing Mr. Poulscn, gave credit to Mr. Marconi for 
bringing out a new system of wireless signalling, and to Sir Oliver 
Lodge for the principle of tuning. The prime object of the Berlin 
Wireless Telegraph Conference, he said, was to establish a definite 
wave-length, to be used by all nations in wireless telegraphy. 
The demonstration that night would sound the death-knell of 
“ spark telegraphy.” 

Mr. Nevil Maskelyne read the lecture, which in the main 
followed the same lines as the abstract which we published in our 
issue of November 16th, р. 776; and Mr. Poulsen, with his assistant, 
carried out the experiments, many of which were exceedingly 
striking and beautiful, though their bearing on wireless telegraphy 
was not very direct. They were, in fact, largely of the Tesla type. 
An interesting statement was that communication had been effected 
between Copenhagen and North Shields, a distance of 530 miles, of 
which 150 are overland, with a mast only 100 ft. high, and a power 
of about 1 Kw. The inventor hopes to obtain trans-Atlantic com- 
munication with a power of 10 kw. 


The Duke of Argyle moved a vote of thanks to the lecturer, ` 


which was seconded by the Danish Ambassador, and carried by 
acclamation ; and Mr. Poulsen briefly thanked the meeting, in 
English. Sir W. H. Preece moved, and Mr. Gavey seconded, a vote 
of thanks to Lord Armstrong, who acknowledged it, and the meet- 
ing then closed. 


St. Lucia.—The Colonial Report for 1905, referring to 
. "Telephones," says that the system now comprises 1124 miles of 
trunk linesand 53 miles of branch lines—a total of 1654 miles. On 
December 31st, 1905, there were 111 subscribers. Receipts were 
£551, or £44 less than in 1904, and the expenditure £1,568, or 
£1,016 in excess of the revenue. The system will not pay for a 
long time to come, as rental revenues amount only to about £400 per 
annum. 


Telegraphic Interruptions and Repairs :— 


| CABLES. IxrzRRUPTED, REPAIRED, 
Trinidai-Demerara (No. I.). Awg. 26, 1901 .. 
Trinidad-Demerara (No. 2.) "m vs .. Nov. 18, 1906 .. 


Nov. 27 
Paramaribo Cayenne ux es Ki . Nov. 27, 1906 .. nn 
Cayenne-Pinheiro © Фә» ee ee eo oe Aug. 1b, 1902 .. eo 
Bb. Lucis-Martinique .. is E^ và „„ Мау J. 1902.. өө 
Dominica-Martinique „э os ee oe oo May 3. 1922 .. eec 


Guadeloupe-Martinique S .. Aug. 29, 1906 .. 

Mole St. Nicholas-Port au Prince .. Aug. 16, 1906 .. 
Curacao-Coro 

Curacao-La Guayra | ctosea. К .. Jan. 12, 1906 .. oe 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. . . Oct. 22, 1902.. - 
Tarita-Tangier š ae „„ Jan. 18, 1904.. ee 


Port Arthar-Chifa (Closed) oe eo oe eo Mar. 9, 1904 oe ee 
Garachico-Santa Crus .. es ae es .. July 12, 1906 .. e» 
Las Palmas-Arecife $e 87 € ee .. Aug. 18, 1906 .. 
Guantanamo-Mole 86. Nicholas 
Mole St. Nicholas-Cap Haytien 


LANDLINES, 


.. Nov. 22, 1906 .. 
. Nov, 22, 1906 .. 


ee Aug. 98, 1903 LE ee 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Accrington, — November 30th. Cables, troughing, 
bitumen; pole-work, overhead work, switch-pillars; electric 
tramcars complete, for the Corporation tramways. See “ Official 
Notices November 9th. 


Bray.—January 1st.  High-tension switchboard and 
instruments for the U.D.C. electricity works. See Official 
Notices" to-day. 


Bridlington.—January 19th. Pumping machinery for 
the Corporation waterworks. See “Official Notices" to-day. 


Dover.—December 6th. The Harbour Board invites 
tenders for supply of materials, including electrical requisites, for 
12 months. Specification, 2s. 6d., from Martyn Mowll, Register of 
Dover Harbour, Castle Street. 


Great North of Scotland Railway.—December 3rd. 
Tenders for electric lighting material. Forms from Stores 
Superintendent, Aberdeen. 


Handsworth.— December 15th. Water-tube boilers, 
engitié aiid dyfikinds fót Ње U.D.O. See “Oficial Notices” to-day. 


Heston-Isleworth.—Cable, troughing, tiles, pitch, &c. 
for the U.D.C. See Official Notices“ November 23rd. 


India.—December 12th. Electric cranes for the East 
Indian Railway. See '' Official Notices" to-day. 


Italy.—December 31st. H.M. Consul at Rome (Mr. 
C. C. Morgan) has forwarded a copy of the plans, specification, &c. 
relative to the proposed construction of electric tramways in Rome. 
The echeme involves the construction of about 55 kiloms. of 
tramway lines. Competitors may tender, at their option, for a 
portion or the whole of the work, and may suggest modifications 
in the existing plans. Tenders will be received at the Muai. ipal 
Offices, Rome, until December 31st. Specifications, &c., and plans 
may be seen at the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghail Street, London, E.C. 


New Zealand.—February 14th. The Auckland Muni- 
cipal authorities require tenders by February 14th, 1907, for engines 
dynamos, boilers, switchboards, cable and other electrical plant. 
Particulars may be obtained from the city engineer. 


North-Eastern Railway.— December Ist. Telegraph 
stores. Forms of application from Mr. C. H. Ellison, York. 
Sealed tenders, endorsed, to the Secretary, York, by 9 a.m. on 
date mentioned. 


Portsmouth.—December 7th. Steam and other piping 
for the Corporation. See Official Notices " to-day. 


Portsmouth.—December 17th. Electric power cables 
for the Corporation works for the prevention of storm-water 
flooding. See Official Notices“ to-day. 


Powell Duffryn Steam Coal Co., Ltd. December 3rd. 
Tenders for electric fittings. Forms from Stores Manager, Aberaman 
Offices, Aberdare. Tenders to company's London office. 


Rawmarsh and Swinton.— Free wiring installations for 
the Mexborough and Swinton Tramways Co. See “Official Notices" 
to-day. 


Rochdale.—Static transformer and switchgear pillare. 
See advertisement this week. 


Spain.—December 9th. The municipal authorities of 
Deva (province of Garpuzcoa) are inviting tenders until December 
9th for the concession for the electric lighting of the town during 
а period of five years, Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Deva 
(Garpuzcoa). 


Spain.—December 20th. Tenders to be sent to the 
„Casa Capitular,” Almeria, for the public lighting of the outer 
suburbs of that town by means of 400 electric lamps of 5c.p. The 
annual rental payable by the municipality is 11,600 pesetas (abor t 
£419), or such lower figure as the compctition may elicit. A prc- 
visional deposit of 580 pesctas (about £20) is required to qualify 
any tender. Local representation is necessary.— Board of. Trade 
Journal. 


Sunderland.—November 30th. Four 350-Kw. rotary 
converters, static transformers, and high-tension switchgear for the 
same, See “ Official Notices " November 16th. 


CLOSED. 


Gosport and Alverstoke.—The D.P. Battery Co., Ltd., 
Bakewell, have secured the contract for 260 600-ampere-hour cells 
for the Gosport and Alverstoke electric lighting. 


High Wycombe.—The T.C. has accepted the tender of 
Messrs. Meldrum Bros., Ltd., for the supply of a refuse destructor, 


. at £3,842. 


Leyton.—The U.D.C. has accepted the following tenders | 


in connection with the tramway undertaking :— 


Watlington & Co.—Tower wagon. 
J. Sayer.—Destination Boards. 


Middlesex.—The C.C. on November 22nd placed an 
order with Messrs. Dick, Kerr & Oo. for the construction of a 
section of railway No. 15 from the Case is Altered " public house 
to Craven Park, and the section of railway No. 8 from the Clock 
Tower, Harlesden, to Willesden Junction Station, at the same 
prices, and under the same sehedules, at which the firm are con- 
structing the section of line from Willesden Green to the Case 
is Altered“ public house. The estimated cost of the two sections 
in question is £30,000. 

In connection with the laying of 4 tramway under the County 
of Middlesex Light Railway (No. 1) Order, 1903, the tender of 
Messrs, Т. Doewra & Sots, at £998, for the fecvastruction df; King's 
Arms Bridge, Southgate, has been decepted, 
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'" Llandudno.—The Pier Co. has accepted the tender of 
Messrs. F. W. Smith & Co., Salford, for a 200-kw. dynamo, and 
that of Messrs. Kynoch, Ltd., for gas-producing apparatus and gas 
engines of 150 н.р. 


London,.—SocrHwaRK.—The В.С, has accepted the 
tender of the British Insulated & Helsby Cables, Ltd., for cable, at 
£2,131 13s. 4d. Eight tenders were received, at the following 
prices :— 

British Insulated & Helsby Cables, Ltd.-—(1) 1,150 yards 6 х 6 x 20 (a) 
£1,583 6s. 8d. (b) (corrected to the current market prices of lead and copper in 


accordance with the sliding scales submitted by the firms tendering, copper 
£100, lead £18 per ton, £1,658 5s. ЗА.) ; (2) 500 yards ^3 x 31 7125 (%) £364 118. 8d. 


(b) £395 10s. 114. ; (3) 440 yards ^l x *1 x 705 % £132 (00. £142 Ixs.; ( 440 yards 


"05 х 05 x :025 (% £79 158. (b). £86 8s. ; (5) feeder pillar, £22. 

Siemens Bros." Dynamo Works, Ltd.—tl) (a) £1,559 16s. (% £1,684 13s. 8d. ; 
(9) (a) £370 28. 6d. (b) 4401 68. 6d. ; (3) (a) £134 2s. 64. (^) £145 138. 9d.; (4) (a) 
481 6s. Rd. (4) £88 18. 11d. ; (5) £22 98. 

Johnson & Phillips, Ltd.-—(1) (a) £1,564 (b) £1,689 16s. 11d.; (2) (a) £370 (b) 
£400 9s 1d. ; (3) (a) £136 (m) £147 78. ба. ; (4) (% £81 (% £87 10s. 9d. ; (5) £23. 

Henley's Telegraph Works Co., Ltd.—(1) (o1£21,572 10s. ; (b) £1,607 15s. 7а. ; 
(2) (% £375 175. 64. (b) £406 18s. 9d. ;. (3) (а) £135 (% £146 4s. 610.; (4) (а) £81 15s. 
(b) £88 165. ; (5) £30. 

St. Helens Cable Co., Ltd.—(1) (a) £1,570 (^) £1,699 Os. 11d. ; (2) (a) £375 (b) 
£406 14s. 7d. : (3) (% £141 (b) £153 ls. 6d. ; (4) (% £85 (b) £91 185. 60. ; 15) £25. 

The Western Electric Co., Ltd. 41) % £1,581 5s. (^) 1.700 3s. 7d. ; (2) (et) 
470 16s. Sd. (b) £401 158. 11d. ; (3) (a) £137 108. (b) £148 8s. ; (4) (а) 482 105. (b) 
£89 35. : (5) £94. 

Callender's Cable Co., Ltd.- (1) %) £1,561 135. (b) £1,637 9s. 11d.: (2) (a) 
£372 3s. 3d. (b) £403 19s. Td. ; (3) (a) £187 10s. (^) £148 15s.; (4) (a) ЕКЗ 155. (b) 
£90 105. ба. ; (5) £25 10s. 

W. T. Glover & Co., litd.—(1) (a) £1.580 (^) £1,705 Ys. 10d.; (2) (a) £372 (% 
£402 195. 3d. ; (3) (ay) £135 (5) £145 105. ; (4) (a) £80 10s. (b) £87 3s. 6d. ; (6) £27 10s. 


METROPOLITAN ÁSYLUMS Boarp.—At the meeting of the Board 
on Saturday the engineer-in-chief reported the completion of 
Messrs. Bromley & Batstone’s contract for installing electric light, 
telephone, and fire alarms, at the South-Eastern Asylum. The 
contract was £4,894. The total cost was £5,297. 

L.C.C.—The Fire Brigade Committee of the L.C.C. has received 
the undernoted tenders for the wiring of fire brigade sub-stations at 
Hornsey Rise and Plumstead :— 

* 


F. J. Coleby & Co. 


l.—HomwNskY Risk STATION. 


(recom.) 4160 G. E. Taylor & Co. dis . £187 
J. О. Grant & Taylor. vs 161 Roger Dawson, Ltd. .. = 193 
Durell & Co. N EP ors 165 L. W. Sunderland & Co. we 194 
Oliver Clark & Co. D vs 171 Barlow & Young ae 25 208 
Frank Suter & Co. 227 s 175 Blackburn, Starling & Co. 233 


John Barker & Co, a s 177 J. Defries & Sons E - 234 
2.—PLI- STA BrATION, 
J. O. Grant & Taylor (recom.) £141 | G. E. Tavlor & Co. js , £174 


F. J. Coleby & Co. T : L. W. Sunderland & Co. zy 181 
Durell & Co. x 2s x 159 Roger Dawson, Ltd. s 188 


Oliver Clark & Co. x vs 159 Barlow & Young a ws 198 
John Barker & Co. zè oe 165 J. Defries & Sons AR Ls 216 
Frank Suter & Co. ae d 165 Blackburn, Starling & Co. .. 220 


The Stores Committee of the L.C.C. will report shortly on the 
tenders received for electric fittings, cables, &c., for the coming year. 

The following offers have been received by the Highways 
Committee for the supply of switchgear at the sub-station at the 
Elephant & Castle :— 
Ferranti. Ltd... (accepted) £1,954 
General Electric Co. E 2,489 

The British Westinghouse Co. is to supply 120 sets of electro- 
magnetic brakes for tramcars. Of these, 100 sets will be fitted to 
Maguire bogie truck cars equipped with Westinghouse motors, 
and will cost £56 10s. each, while 20 sets will be fitted to Brill 
bogie truck cars, which will be equipped with Dick, Kerr motors, 
and will cost £59 each. ewe ч AND 


Mirfield.—The U.D.C. has accepted the tender of the 
W. & Т. Garnet Cable Co. and Callender's Cable & Construction Co. 
for the supply of cables. 


British Westinghouse Co. £2,193 


Natal Government Railways.—Messrs. Bruce Peebles 
and Co. have received a further motor-converter order from Messrs. 
Hubert Davies & Spain. 


Portsmouth.—The Drainage Committee has accepted 
the tender of Messrs. Johnson & Phillips for the supply of electrical 
gear for the pumps at the Southsea drainage works, at £2,230. 


Redditch.— Messrs. Handley & Shanks, of Birmingham, 
are carrying out the complete electric light installation for the new 
works of the Enfield Cycle Co., Ltd., at Kedditch. 


West Ham.—The Corporation has accepted the following 
tenders :— 


British Westinghouse Co.—Sub-station transformers, from 2,000 to 100 volts, 
£96 each ; for four to six, power station feeder boosters, £80 cach; testing trans- 
former for 6,000-volt high-tension cable, £62, 

б Coulson, Stokes & Co.—Chequer plating for turbine at generating station, 
35. 

Phillips & Co.—1,000 tons of Ridding's coal, 10s. 6d. per ton, delivered along- 

side wharf, | : . 


India-rubher by any other Name, &с.—Тһе Tribune 


FORTHCOMING EVENTS. 


Te-day's Events (Friday, November 30th).—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester Students). r. L. Н. A. Carr on Trolley 
v. Conduit." 

At 8 p.m. Institution of Mechanical Engineers. Discussion on Mr. T. 
Clarkson's paper Steam as a Motive Power for Public Service 
Vehicles." - 

Northampton Institute Engineering Society. Mr. F. A. Thcmpeon on 
“ Switchboards and Switchgear.“ 

At8 p.m. Institution of Civil Engineers (Students). Mr. P. A. Spald- 
ing on * Applications of Electricity in Printing Works." Sir Alex. 
Kenedy will preside. 

Junior Institution of Engineers. Visit to the Great Northern, Picca- 
dilly and Brompton Railway. 


Baturday, December Ist.—Institution of Electrical Engineers (Manchester 
Students). Visit to the Lancashire Power Co.'s generating station. 
Monday, December 3rd, — At 7.30 p.m. British Empire Motor Trades Alliance. 
Second annual dinner at the Hotel Russell, W.C. 
At 8 p.m. Junior Institution of Engineers. Meeting with the dis- 
cussion section of the Architectural Association. Mr. A. Hunter on 
„The Structural Design of Engineering Factories." 
Institute of Marine Engineers. Meeting. 
Tuesday, December 4th.—At 4.80 p.m. Society of Arts. The Hon. Sir Lewis 
Mitchell on“ The Cape to Cairo Railway.“ 
At 7.30 p.m.— Institution of Electrical Engineers (Manchester). Mr. 
Miles-Walker on Rotary Converters г. Motor-Generators.”’ 
At R p.m. Institution of Civil Engineers. Mr. E. P. Hill on The 
Yield of Catchment Areas.“ 
Institution of Civil Engineers. Meeting. 
Wednesday, December 5th.—At 11 a.m. At Central Station. North of England 
Institute of Mining and Mechanical Engineers. Visit to inspect 
Electric Winding Plant, &c., at Axwell Park Colliery. : 
At 7.30 p.m. Institution of Electrical Engineers (Studente) ‘‘ The 
Equipment of Steam Turbine Generating Stations, by Mr. R. J. 
Kaula. 
At8p.m. Society of Arts. The Metric System," by Col. Bir Chas. M. 
Watson. | | 
Thursday, December 6th.—At 8 p.m. Institution of Electrical Engineers. Рів. 
cussion on Prof. J. Epstein's paper on “ Selection and Testing of 
Materials for Construction of Electric Machinery.” 
At 8 p.m. Civil and Mechanical Engineers’ Society. Mr. R. J. P. Briggs 
on Boilers and their Accessories.“ 
At B. 30 p.m. Chemical Society. Meeting. 
Friday, December 7th. Northampton Institute Engineering Society. Visit to 
Robertson’s Electric Lamp Works, Hammersmith. 
At 7 pan. N. E. Coast Institution of Engincers and Shipbuilders. 
Dinner at the Westgate Assembly Rooms, Newcastle. 
Saturday, December 8th.—At 10 a.m. Institution of Electrical Engineers 
(Students). Visit to the North London Railway Works, Bow. 
At 2 p.m. North of England Institute of Mining and Mechanical 
Engineers. Meeting. 
At 3 p.m. Junior Institution of Engineers. Visit. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, December 3rd.—'* A ” Company, recruits’ infantry drill, 6 p. m.: 
technical drill, 7 p.m. ; поп-“ A" Badge men, 7 h 8.30 p. m.; A Badge 
men, 8.80 to 9.80 p.in. Ў 


Tuesday, December ith.—“ В ” Company, technical drill, 6 p.m. 


Wednesday, December 5th.—“ A " Company, Hopkinson Cup Team, 6 p.m. 
Thursday, December 6th.—'* C" Company, drill for guard of honour, 7 p.m.; 


technical drill for these not attending the guard of honour, 7 p m. 
Friday, December 7th.—“ D' Company, technical drill for Hopkinson Team, 
э p. m.; technical drill for remainder, 7 p.m. 
Saturday, December 8th.—'* D" Company, Hopkinson Cup Team (at H.-Q.), 
2 p. in.; B Company, night run at Gravesend. 
WILFRID C. DvsisrE, Captain R E., Adjutant. 
For O. C. E. E. R. E. (V.). 


NOTES. 


Deferring the First Hour.“ -A good and true story 
is being told (says W. Н. F.“ in the Surrey Comet) anent the 
Kingston Corporation electric light undertaking. Under the 
" maximum demand” system consumers are charged for the first 
hour's consumption each day at the maximum rate of 7d. per unit 
on the largest number of lamps that have been in use during the 
quarter at any one time, the balance being charged at 3d. per unit. 
An astute Kingston tradesman on receivirg his account complained 
that he was charged for so many units at 7d., and claimed that he 
should only have been charged at 3d. When he was told that for 
the first hour the charge was 7d., he exclaimed triumphantly, ' Ah! 
but I burnt gas for the first hour! — Te Surveyor. 


Copper from Japan.—Owing to the high prices now 
ruling for copper, the exports of Japanese copper to European 
markets have largely increased, and the total shipments from that 
country to Europe from January 1st to October 31st are estimated 
at 10,000,000 Ib., as compared with only 60,000 Ib. in the corres- 
ponding period of 1905. The production of copper has sf*also 
increased considerably, and since the conclusion of the w° ir mine- 
owners have been doing their utmost to develop the it Idustry by 
installing modern machinery. The total produciionety ot the four 
largest Japanese mines inst year amounted to A ёл 718 000 1b.— 


“Birmingham Daily Post. 1 


. 
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The Suppression of Industrial Smoke.—The 
burning of bituminous coal in the United States is by no means 
carried out on the best lines all round, but there does seem to be 
an appreciation of the fact that smoke need not be made. Mr. 
Bement, in a recent paper before the Western Society of Engineers, 
says that there are three classes responsible for smoke—to wit, the 
manufacturers of furnace apparatus; consulting engineers and 
architects ; and purchasers who operate apparatus. He says that, with 
one possible exception, no smokeless apparatus, strictly speaking, is 
made. The requirements for smokeless combustion he lays down 
as, first, a uniform evolution of the volatile gases, which implies, 
of course, mechanical feeding of the fuel; secondly, a sufficiently 
capacious mixing chamber of refractory materia] wherein the gases 
and air shall mix and combine. These are the requirements which 
we have for years laid down as essential with, we fear, but little 
result in converts. Temperature is essential, and is secured by the 
nature of the chamber; but, as Mr. Bement points out, temperature 
is merely an indispensable adjunct to proper air mixture. The illus- 
tration given of this smokeless furnace is shown with a chain-grate 
stoker, an arch over the grate, a tile covering over the lower row 
of tubes of the boiler (which is of Babcock or similar type), and a 
couple of vertical baffle walls in the length of the tubes, so arranged that 
the gases travel to the back of the boiler, then rise across the tubes, 
pass down between the two baffles, and thence under the foremcst 
baffle and up through the nest of tubes to the chimney, which is 
here shown at the front end of the boiler above the steam drum. 

The general opinion of those who discussed the paper was that 
by means of proper furnaces, smoke could be easily prevented. Аз 
here so in America, boiler owners raise all manner of objections 
when the smoke Acts are enforced against them. They purchase 
boilers with furnaces wholly unfit for proper bituminous combustion, 
and apparently they are called on, as we are, to listen to the special 
pleading of a host of what have been called 100 per cent. efficiency 
patent mongers all shouting the beauties of their own special 
apparatus, as though apparatus could replace principles, neglecting 
meantime the simple principles by which alone, as Mr. Bementisays, 
a cure can be effected. Mr. Bement might have written his paper 
for London, but we fear he would have received less appreciation 
than he is doing in Chicago, where the engineers of large isteam 
plants actually consider that smoke is preventible, but they do not 
profess to attempt to burn bituminous соз! without proper furnace 
forms and materials, though they appear to have among them quite 
as many sellers of apparatus which, while perhaps good for one 
item in the process, is sold as possessing and embodying the whole 
secret and, of course, ends in disappointment. Constant gas 
evolution, proper air mixture, sustained temperature: each of 
these is essential or desirable, the latter two are absolutely 
essential and non-separable, and they demand a time element 
alto. 


* 

A Mine Explosion.—A Bristol paper says that the 
inquiry into the explosion at Cilfyndd, Pontypridd, whereby six 
men lost their lives a fortnight ago, took place on 26th inst., and 
in accordance with the theory propounded by the management and 
Inspector of Mines, the jury returned a verdict that the explosion 
was caused by the emission of sparks from an electric battery used 
for lighting the colliers’ lamps in the mine, but that no fault or 
neglect could be attached to any person concerned. 


A Westinghouse Club.—In the Stretford Town Hall 


recently, a smoking concert was held by the members of the newly- 


constituted Engineers’ Club of the British Westinghouse Co. The. 


object, explained the chairman (Mr. J. S. Peck), is to promote 
social and athletic pursuits, to inculcate a feeling of good- 
fellowship, and to disseminate electrical and engineering know- 
ledge among its members. The Manchestcr Courirr says that the 
membership of the club is limited to the company's employés, and 
there are three classes of members—(«) general, (b) technical, and 
(с) athletic. The general members are entitled to all the privileges 
of the club. Meetings will be held fortnightly, and will be con- 
ducted by the chiefs of the technical staff. 'The list of vice- 
presidente, all giving their active support, includes Mr. P. A. 
Lange (manager of the British Westinghouse Co.), Messrs. Schoepf, 
Miles Walker, McLean, London and Von Abernon, severally 
experts on colliery plant, turbines, generators, insulation, motor 
traction, transformer design and the subject of alternating currents. 
The membership already numbers close on two hundred. The 
president is Mr. N. Carlton, the treasurer is Mr. J. Harding and 
the secretary Mr. T. Hart. The next meeting of the technical 
members will be held on December 5th, when the chairman (Mr. 
J. S. Peck) will read a paper on High-Tension Transmission.” 


Electric Shock Fatality.—On the 23rd inst, at 
Messrs, Turnbull & Stockdale’s Rose Bank Bleach Works, Stubbins, 
Ramsbottom, Thomas Birch, aged 33, of Edenfield, engineer, met his 
death. He was found in the engine room of the works with a 
lighted lamp clasped in both hands close to his breast, and was in 
a paralysed state. When the electric current was switched off, he 
fell in a heap and died instantly. It is computed that he received 
a shock at 440 volts. He had been employed at the works about 
four years, 


P. & Ө. Batti-Wallahs’ Society.—The members of 
this Society had a very enjoyable smoking concert on Wednesday, 
the 21st inst., and the programme, which was made up by members 
and their friends, was carried through very successfully, Mr. L. M. 
Waterbouse being in the chair. Mr. F. B. Joseph gave a very 
-interestipg song to the tune of Tommy Atkins," entitled “The 
Batti-Wallah," and this was exceptionally well received. |. 


Darling's opinion. 


A Smoke Prosecution that Failed.—At Kensington 
Petty Sessions recently the Underground Electric Railways Co., 
Ltd., was summoned for smoke nuisance at Lot's Road power 
station. After а full hearing the Court taid they were satisfied 
that the company had exercised every care, and dismissed the 
summons, 


Parliamentary. — METROPOLITAN ELECTRIC SUPPLY 
Вил. This Bill was before the Chairman of Committees in the 
House of Lords on the 23rd inst. Formal evidence having been 
given, the Bill was allowed to proceed to the third reading stage. 


British Turbo-Generators.— By reason of the peculiar 
conditions under which turbo-generating machinery operates, 
it has been generally expected that its performance would be 
less satisfactory than that of lower speed machinery. The 
interesting series of Howard” Lectures by Dr. Silvanus 
Thompson, which has been reproduced in abstract in these columns, 
ably describes the methods by which the various designers are 
meeting the difficulties created by the increased speed of the 
rotors, and it is satisfactory to note that British manufacturers are 
more than holding their own, not only in design, but also in the 
much more important matter of performance. 

It may be argued that the high standard of British-made electrical 
machinery is, to some extent, due to the rigid conditions which are 
usually insisted upon by consulting engineers; on the other hand, 
the conditions which British machinery is called upon to fulfil 
might often be relaxed with considerable advantage to the home 
manufacturer. "Take, for instance, the permissible rise in tempera- 
ture of a machine under running conditions, which has a very 
material influence upon the cost of such a machine. While British 
conditions usually insist that the temperature rise shall not 
exceed 70° F., our Continental neighbours are permitted a 
rise of from 84 to 90° F., and such a temperature rise has 
been adopted by the manufacturers as a body. It will be seen, 
therefore, that there is a very wide difference between British and 
Continental standard practice, and though we think the Continental 
temperature rise is rather high, it must be admitted that there 
are a good many foreign-made machines operating in this country, 
with such & temperature rise, and yet giving perfectly satisfactory 
results. The remarkable thing is that Continental manufacturers 
usually state plainly that they will not abide by the British standard 
of temperature rise, and yet their machines are frequently accepted. 
When there is a disposition to accept a Continental machine with. 
high temperature rating, it should be clearly laid down that British 
manufacturers ate permitted some variation from their standard 
practice. We are not urging this with any desire to lower the 
Standard of electrical machinery, but we are desirous of seeing 
that home manufacturers are given equal chances with their 
foreign competitors. 

Reverting, however, to the question of turbo-driven machinery, 
it was generally supposed that this type of generator could not be 
designed to give large overloads, and at the same time conform to 
the usual British standard in regard to temperature rise. It is, 
therefore, interesting to note that some recent tests have been 
made by Messrs. Dick, Kerr & Co., to determine whether turbo- 
driven machinery could be operated with no greater rise in tempera- 
ture than ordinary low-speed machines. "The tests were carried 
out on a 3,000-Kw. turbo-alternator, which has been in operation 
on the Glasgow Corporation mains for some fourteen months. The 
machine was running for a little over seventeen hours. At 5.30 a.m. 
it was put on the town mains, and delivered an average output 
of 3,000 kw., on an induction motor load. It ran thus until 
7.50 p.m., when it was immediately switched on to an artificial 
load averaging 3,000 to 3,200 kw. It was run for three hours 
under such conditions, and as during the last hour the temperature 
was stationary, it was assumed that the machine had reached its 
maximum temperature. The temperatures were as follows:— 


On one side of machine, Air temperature 86^ F. 
Iron core 160? F. Rise 74° F. 

Opposite side of machine, Air temperature... 76° Е. 
Stator windings ... 139° F. Rise 63° F, 
Iron core ... ... 142° F. Rise 66° Е. 
Rotor windings ... 118° F. Rise 42° F. 
Collector rings 108° Е. Rise 32° Е. 


A Correction.—With reference to а leaderette which 
appeared in our issue of last week, under the heading Electric Tram- 
way By-laws,” commenting on arecent action brought by the Norwich 
Electric Tramways Co., the engineer (Mr. A. N. Banister) points out 
that certain of our statements were incorrect. The tramways do not 
belong to the Norwich Corporation, but to the Norwich Electric Tram- 
ways Co. He also says that the Lord Chief Justice did not express 
a view that the by-law was unreasonable. Had he been present 
in Court he would certainly have heard the Lord Chief Justice 
say this or something very like it in the course of the argument, 
but after the address of counsel for tbe company, he came to а 
different conclusion because of certain former cases. Our corres- 
pondent also points out that in sending the case back to the 
Justices, the Lord Chief Justice did not say it was a case in which 
there should not be а conviction. What he did say was the case 
must go back for further consideration, but not necessarily with an 
instruction that they ought to convict"—& very different thing. 
Mr. Justice Darling disagreed, say ing he was not so clear as to 
the desirability of not inflicting a penalty in this kind of case." 
We think we gave our correspondent the benefit of Mr. Justice 
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Steam v. Electricity for Pamping.—The Corpora- 

tion of Bridlington is considering the installation of new 
plant at the waterworks, and has obtained tenders for steam 
and suction gas pumping plant, but, strange to say, never thought 
of using electricity, although it has its own electricity works! If 
there is one kind of work more than another which can be profitably 
carried on with electrical motive power, it is pumping, and where 
both the pumping plant and the electricity works are in the same 
hands, as in this case, the combination is ideal. Not only. is the 
electrical pumping plant by far the cheapest in first cost, 
and highly efficient, but also it provides a steady day load for the 
electricity works, a load, too, which can be cut off during the 
'peak" houra. The borough electrical engineer. Mr. A. 4. Beckett, 
has naturally bestirred himself with a view to preventing the com- 
mission of an absurd engineering error; he offers electrical energy 
at 14. per unit, and has succeeded in inducing the Council to call for 
tenders for electrical pumps. The Council seems to doubt whether 
electricity is adaptable and sufficiently reliable for the purpose, 
being apparently ignorant of theimmense development of electrical 
power transmission during the last decade. 


Rail Corrugation.—In our ** Correspondence " columns 
we say that the result of our attempt to reproduce Mr. L. Harvey's 
photograph of a rail with corrugated web will be found here ; unfor- 
tunately, it has not proved satisfactory, and we are obliged to defer 
the matter. 


Institution and Lecture Notes.— TE Tramways 
AND LIdHT RAILWAYS ASSOCIATION.— The offices of this Association 
are now at 35, Parliament Street, Westminster, London, S.W. The 
Oficial Cireular of the Association for November contains the 
Council's report for the year ended December 316+, 1905, and a 
notice of important changes in the constitution which will be 
brought forward at the general meeting, to be held on Tuesday, 
December 4th. Mr. A. de Turckheim has been appointed secretary 
in the place of Mr. Ernest Benedict, who has resigned after five 
years’ service. 

INCORPORATED ASSOCIATION OF ELECTRIC PoWER COMPANIES.— 
On and after December 1st the registered cffices will be at 35, 
Parliament Strect, Westminster, S.W., and tke telephone No. 2110 
Victoria. Mr. A. de Turckheim is secretary. 


Appointments Vacant. — Chief assistant electrical 
engineer for Southend-on-Sea; junior engineer-in-charge for Dar- 
lington; a junior assistant electrical engineer for Leek at 25s. See 
Official Notices" to-day. 


Manufacturers and Town Clerks.— We have been 
asked by a borough electrical engincer to draw attention to the 
practice followed by some manufacturing firms, of addressing the 
town clerk on technical matters, soliciting orders from him, and so on. 
Seeing that town clerks are solicitors by profession, and have, or 
ought to have, no influence whatever over the management of the 
enginecring departments of a municipality, this practice can only 
be regarded as highly objectionable. It looks like“ trying to run 
behind the engineer’s back,” and is certainly calculated to “ put his 
back up.” In their own interests, therefore, firms would be well 
advised to deal only with the engineer. 


Brush Turbo-Alternator.— We are indebted to the 
Brush Electrical Engineering Co., Ltd., for a handsome framed 
photograph of one of their 1, 000-Kw. turbo-alternators. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers.—At Radcliffe on Novem- 
ber 17th the members of the staff of the Lancashire Electric Power 
Co. presented Mr. R. L. GAMLEN, who had been chief engineer and 
manager since the inception of the company, with a silver tea and 
coffee service of old English pattern. Mr. GAMLEN had arranged 
toleave England on Thursday last week to take up similar duties 
inconnection with a large new electrical engineering concern at 
Caleutta. About 60 members of the staff were present. Mr. 
Burkinshaw, station superintendent, made the presentation. Mr. 
GAMLEN, in accepting the gift, said if any strength had been 
vouchsafed to him in the uphill task which had fallen to his lot in 
Lancashire, it had come from the staff which had been loyal and 
helpful to him from the highest to the lowest. Ніз difficulties had 
been enormous, and almost on every hand, but he was proud to 
think that the position of the Lancashire Electric Power Co. was 
now as favourable as that of any of the great companies of England, 
Scotland, or Wales. In the evening the members of the Manchester 
staff adjourned to the Midland Hotel, Manchester, to partake 
together of a repast. 

Mr. S. L. FAITHFULL has been appointed assistant electrical 
engineer to the Pretoria municipality, at a salary of £50 per month. 
There were 76 applicants for the appointment. 

Mr. ARTHUR L. JOHNSON is leaving the Brighton electricity 
works to to take up а post as sub-station assistant under the L. O. O. 
tran ways. 


Mr. C. D. Taire has resigned his appointment as borough elec- 
trical engineer of Salford, in order to join the staff of the Lan- 
cashire Electric Power Co., as engineer and manager, vice Mr. R. L. 
Gamlen, who, as above stated, has taken up an appointment in 
Calcutta. Mr. Taite will commence his new duties about the new 
year. - 


Tramway Officials.—The Tramway Committee of the 
Exeter T.C. has recommended the payment of £300 to the surveyor, 
and £100 to the electrical engineer, for special services in connec- 
tion with the tramway contracts. 

The Lancaster Committee has appointed Mr. W. Т. CHARLTON 
traffic superintendent, promoting him from the inspectorship. 


General.—At the opening meeting of the newly-con- 
stituted Liverpool Tramways and Electric Lighting Committee, 
Sir CHARLES PETRIE was unanimously and cordially re-elected chair- 
man, and Alderman Е. Smita deputy-chairman, for the ensuing 
year. Councillor W. W. WALKEB was re-elected chairman of the 
Electric Power and Lighting Sub-Committee, and Councillor E. L. 
Luoyp of the Finance and Traffic Sub-Committee. 

Councillor James HEALD (head of the firm of Messrs. Calvert 
and Heald, electrical engineers, &c.) has been re-elected chairman 
of the Electricity Committee of the Lancaster Corporation. 

Mr. W. FOSTER, collector to the Fleetwood E. L. and P. Syndicate, 
has secured an appointment in the E.L. Consumers’ Department of 
the Birmingham T.C. 

Er-Bailie James Willock, after being convener of the Elec- 
tricity Committee of the Glasgow Corporation for four years, has 
just been succeeded in that office by Counci lor J. W. STEWART. 
This change is rendered necessary by a new regulation which 
stipulates that no convenership can be held by any member of the 
Council for a longer period than three years. During his tenure of 
office as convener, Bailie Willock has taken a keen interett not only 
in the electricity department but in everything appertaining to the 
electrical profession. He represented the department on several 
occasiors at the annual conventions of the Incorporated Municipal 
Electrical Association, and was always a prominent contributor to 
the discussions at these gatherings. Councillor J. W. Stewart, the 
new converer, was sub-convener under Bailie Willock and chairman 
of the Sub-committee on Finance. 

Mr. SypxEY Н. Вил, of Dudley, has been appointed electrical 
engineer to the Mersey Docks and Harbour Board. 

Messrs. W. T. Glover & Co., Ltd., have appointed Mr. J. Н. C. 
BRookiNG as their sole representative for the North-Eastern 
District of England, and the South-Western district of Scotland. 
Mr. Brooking bas been engaged with the firm during the last 
10 years, both upon outside contracts, and at their works at 
Trafford Park. 


Obituary.—Friends of Mr. W. P. J. Fawcts will regret 
to learn of the loss by that gentleman of his only daughter, Alice. 
The news was telegraphed from Aden. The young lady, with her 
second brother, was on the way to Mombasa, rear which place Mr. 
Fawcus has purchased an estate. 


- 


NEW COMPANIES REGISTERED. 


Thomas iR. Martin & Co., Ltd. (90,825).— This company 
was registered on November 15th, with a capital of £3,000 in £1 shares, to 
acquire the business of an electrical manufacturers’ agent and merchant carried 
on at Middlesbrough, by Thomas R. Martin, and to carry on the said business 
and that of electricians, mechanical engineers, manufacturers of electrical 
apparatus and appliances, producers and suppliers of electricity, light and 
motive power, &c. The first subscribers (each with one share) &re:— T. R. 
Martin, 31, Albert Road, Middlesbrough, electrical engineer; Н. Storry, Ivy 
House, Woodlands Road, Middlesbrough, house furnisher; W. H. Hinton, The 
Homestead, Middlesbrough, grocer; Е. EM Ivy House, Woodlands Road, 
Middlesbrough, house furnisher; Maude "Taylor, 13, Cleveland Terrace, 
Middlesbrough, cashier; W. Beach, 82, Lennox Street, Middlesbrough, clerk ; 
and A. H. France, 28, Coral Street, Saltburn-by-Sea, secretary. No initial 
public issue. The number of directors is not to be less than two or more than 
seven; the first are T. R. Martin and А. H. France; qualification, 200 shares; 
remuveration as fixed by the company. Registered office, 31, Albert Road, 
Middlesbrough. 


Municipal and General Properties Syndicate, Ltd. (90,776). 
—This company was registered on November 12th, with a capital of £10,000 in 
£1 shares. to carry on the business of financiers, concessionaires, commission 
agents, underwriters, bankers, contractors, capitalists, promoters, owners and 
workers of light railways, tramways and electric light, power and traction, gas, 
water, and other undertakings. he subscribers (each with one share) are :— 
W.J. Balfour-Murphy, 52, Stanger Road, South Norwood, electrical engineer ; 
A. H. Gordon, 20, Earl's Court Gardens, S. W., secretary's assistant; R. F. 
Juniper, 17, Beresford Gardens, Beven Kings, cashier; J. Fordham, 
6, Medley Road, West Hampstead, book-keeper; C. C. Willson, Finsbury Pave- 
ment House, E.C., incorporated accountant; H. E. Gibbins, 4, Georgette 
Place, West Greenwich, S.E., clerk; P. Wild, 87, Trafalgar Road, Greenwich, 
clerk. No initial public issue. Table “А” mainly applies. Registered b 
Pemberton, Cope, Gray & Co., 5, New Court, Lincoln’s Inn, W.C. Regist 
office, Finsbury Pavement House, E.C. 


Oliver Аге Lamp, Ltd. (90,880). —Тһів company was registered 
on November 20th, with a capital of £2,000 in £1 shares, to acquire and carry on 
the business of electrical engineers and arc lamp manufacturers carried on at 
Cambridge Place, Burrage Road, Woolwich, as ‘ Oliver & Co.,“ and to adopt 
an agreement with G. S. Hunt, C. Oliver, and W. M. D. Pell. The first su 
scribers (each with one share) are :—G. 8. Hunt, Sandfield, Chislehurst, Kent, 
gentleman; Mrs. A. M. E. Hunt, Sandfield, Chislehurst; C. Oliver, 16, Mont- 
pelier Row, Blackheath, engineer; W. M. D. Pell, 29, Quinton Road, Black- 
heath, electrical engineer; B. H. Churton, Hellyer, Surbiton, Burrey, engineer; 
F. B. Pell, 17, Lissenden Mansions, N. W., electrical engineer: G. Oliver, M.D., 
Riversleigh, Farnham, Surrey. No initial public issue. The number of 
directors is not to be less than two or more than five; the first are G. 8. Hunt, 
C. Oliver and W. M. D. Pell (all permanent, subject to holding £400 shares or 
stock, other than debenture stock, each). Remuneration of two last named 
directors £150 each per annum; of others not stated. Registered office, Cam: 
bridge Place, Burrage Road, Woolwich, 
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Gauntlett (Italian) Co., Ltd. (90,908).—This company was 
registered on November 22nd, with a capital of £20,000 in £1 shares, to acquire 
(а) а licence to use and vend the Shernrdizing process of depositing zinc on 
metals in the preparation of plates as substitutes for lithographic stones, under 
an Italian patent dated March 28th, 1902, and (b) an Italian patent dated 
February 15th, 1904, granted to G. Bower and F. W. Gauntlett, for improve- 
ments in substitutes for lithographic stones, to adopt an agreement with 
J. D. Adams, and to carry on in Italy or elsewhere the business of lithographic 
plate manufacturers, galvanisers, electro-platers, lithographers, manufacturers 
of electrical apparatus, &c. The first subscribers (each with one share) are :— 
J.D. Adams, Tugle Lodge, Addlestone, engineer; F. W. Gauntlett, 2, Tower 
Royal, E.C., lithographer; J. Johnstone. 17 and 18, Basinghall Street, E.C., 
solicitor; L. P. Stephen. Oxford Mansions, Oxford Street, W., solicitor; 
C. J. Baker, 13, Lydhurst Avenue, Streatham Hill, S. W., clerk; F. W. 
Godwin, 481, Hanover Buildings, Tooley Street, S. E., clerk; and E. Mills, 
48, Arodene Road, Brixton Hill, S. W., rate collector. Minimum cash sub- 
scription 25 per cent. of the shares offered to the public. The number of 
directors is not to be less than two nor more than seven. The first are J. D. 
Adams, F. W. Gauntlett, J. Johnstone, L. P. Steven, C. J. Baker, F. W. 
Godwin and E. F. Mills; qualification, £50; remuneration, £100 each per 
annum. 


Tyneside Electrical Development Co., Ltd. (90,884).—This 
company was registered on November 20th, with & capital of £100,000 in £1,000 
shares, to generate, store, transmit, purchase, sell, supply and distribute elec- 
trical or other energy for motive power, light, heat or other purposes, to con- 
struct, equip, improve, develop and contro! public and private works and 
conveniences, including electrical power and light supply works, telephone and 
telegraph works and the like, to apply for or procure the transfer of Acts of 
Parliament, Provisional or other Orders, contracts and concessions, and to carry 
on the business of electrical engineers and contractors, &e. The first subscribers 
(each with one share) are:—F. S. Newhall, Castle Hill, Wylam, gentleman ; 
N. V. Noble, 102, Grey Street, Newcastlc-on-Tyne, banker; G. B. Richardson, 
Wallsend Shipyard, Wallsend, shipbuilder; J. H. Armstrong, St. Nicholas 
Chambers, Newcastle-on-Tyne, chartered accountant: J. Tennant, Fairlieburne, 
Fairlie, N.B., lead manufacturer; G. E. Henderson, 16, Framlington Place, 
Newcastle-on-Tyne, gentleman ; and A. N. L. Wood, The Hermitage, Chester- 
le-Street, coal owner. No initial public issue; the number of directors is not 
to be less than three or more than seven; the first are J. H. Armstrong, J. T. 
Merz and F. 8. Newhall: qualification, £1,000; remuneration, £150 per annum, 
divisible. Registered отсе, St. Nicholas Chambers, Amen Corner, Newcastle- 
on- Tyne. 


Gould Storage Battery Co., Ltd. (90,877).—This company 
wasregistered on November 20th, with & capital of £25,000 in £1 shares, to carry 
on the business of manufacturers of storage batteries, electricians, clectrical 
and mechanical engineers, suppliers of e!ectricity for light, heat, motive 
power or otherwise, manufacturers of electrical apparatus and accessories, motor- 
car and launch builders, «c. The first subscribers (each with one share) are :— 
W. G. H. Cooper King, Birkbeck Bank Chambers, W.C., solicitor; R. R. 
Weston, Albert Villa, Townsend Road, South Tottenham, managing clerk; 
Miss Н. Ablin, 22, Queen's Head Street, Islington, N.; Miss б. M. Robertson, 
87, Shalimar Gardens, Acton, W.: C. Piper, 1l, Railway Side, Barnes, B.W., 
clerk; Miss S. Ablin, 22, Queen's Head Street, Islington. N.; and E. Starie, 10, 
Collingbourne Road, Shepherd’s Bush, W., clerk. No initial public issue. 
The number of directors is not to be more than seven; the subscribers are 
to appoint the first; qualitication, £100; remuneration as fixed by the 


company. 
Hopkinsons, Ltd. ‘90,924).—This company was registered on 


November 28rd, with a capital of £100 in £1 shares, to carry on the business of 
mechanical and electrical engineers, manufacturers of ras and oil engines, 
dynainos, electric, hydraulic, pneumatic and other apparatus, implements and 
instruments, gas and water plant, and the like, valvanisers, electro-platers, «с. 
The first subscribers (cach with one share) are:—J. Hopkinson, Cleveland 
House, Hudderstield, mechanical engineer; F. A. Hopkinson, Lawrence Dene, 
Huddersfield, mechanical engineer; А. Н. Hopkinson, Belvidere, Huddersfield, 
mechanical engineer: L. H. Hopkinson, Cleveland House, Edgerton, Hudders- 
fleld, mechanical engineer; J. N. Bygott, В, Norman Avenue, Birkley, 
Huddersfield, managing clerk; A. Walker, Glen Field, Deystan, Hudderstield, 
dyerand finisher; A. A. Lee, Moor View, Honley, near Hudderstield, vocalist. 
о initial public issue, Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lowdon Electric Lamp Co., Ltd. (London) (83,470).—A 
memorandum of satisfaction in full of adebenture dated September 22nd, 1905, 
securing £100, has been filed. 


Durham Collieries Flectric Power Co., Ltd. (83,421).—A 
charge dated October 25th, 1906, to secure £14,000, has been registered. Pro- 
perty charged: Certain leasehold preinises at Newbottle, Houghton-le-Spring, 
ands at Newbottle and South Biddick, and the company's general assets, 
resent and future, including uncalled capital. Holders: The Trustees, 
Sxecutors and Securities Insurance Corporation, Ltd., Winchester House, 
E. C.; and the Industrial and General Trust, Ltd., Princes Street, Е.С. 


Cleminson Electric Lamp Attachment, Ltd. (80, 145).— This 
company's annual return, made upto December 3156, 1905, was filed on October 
8th, 1906. 2,351 shares have been taken up out of a nominal capital of £2,500 
in £1 shares. £1 per share has been called up on 901, and £901 has been 
received. 1,450 shares are considered as fully paid. Mortgages and charges : 


Andrews & Mumford, Ltd. electricians, Camberwell (88,836). 
A debenture dated September 23rd, 1906, to secure £100, charged on the com- 
Bas be undertaking and property, present and future, including uncalled capital, 
ра песа d Perso Holder: R. R. Mumford, Kirby Lodge, Hardy Road, 

eath. 


C. & A. Musker (1901), Ltd., electric and general engine rs, 
Liverpool (70, 578).— A trust deed dated November 1st, 1906, to secure £50,000 
mortgage debenture stock, has been registered. Property charged: Frechold 
h taments at Tuebrook, Liverpool, and the company's general assets and 
undertaking for the time being. Trustees: Law Guarantee and Trust Bociety, 
Ltd., 49, Chancery Lane, У.С. 


Flather & Co., Ltd. (74,602.)—This company's annual return 
was filed on October 11th, when 1,527 shares had beentaken up out of a nominal 
capital of 28,00) in £1 shares. £1 per share has been called up on 21, 
resulting in the receipt of £27. £1,500 is considered as paid on the remainder. 
Mortgages and charges: £1,000. 


Electric Supply Co. of Victoria, Ltd. (66,059.)— This com- 
Erg lata eg return was filed on September 28th, when 125,000 preference and 
125,000 ordinary shares had been taken up out of a nominal capital of £300,000 
іп 150,000 preference and 150,000 ordinary shares of £1 each. 41 per share has 
been called up on 7, resulting in the receipt of £7. 249,998 shares are 
considered as fully paid. Mortgages and charges : £160,000. 


Camberley Electric Supply Co., Ltd. (81,400).—This com- 
pany's annual return, made up to January lith, was filed on September 94th. 

ven shares have been taken up out of a nominal capital of £1,000 in 41 
shares, and nothing has been called up. Mortgages and ores: Nil, 


Chloride Electrical Storage Co., Ltd. (35,389).— This com- 
pany's annual return, made up to August 29th, was filed on September 28th. 
62,000 preference and 83,250 ordinary shares have been taken upout of a nominal 
capital of £135,250 in 62,000 preference, 33,250 ordinary, and 40,000 undenoted 
shares of £1 each. £1 per share has been called up on 48,750 preference, and 
16,250 ordinary, and 465.000 has been received. £30,250 is considered as paid on 
13,250 preference, and 17,000 ordinary. Mortgages and charges : Nil. 


CITY NOTES. 


Aron Electricity Meter, Ltd. 


TRE directors in submitting the eighth annual accounts for the 
year to September 30th, 1906, say that the profit and loss account 
for the year, after providing for general charges, depreciation and 
share of expenses and discount on the issue of debentures, shows a 
net profit of £17,213, making, with the balance of £4,016 carried 
forward from last year, a total available profit of £21,229. Of this 
amount there will be set aside for the debenture sinking fund, in 
accordance with the terms of the trust deed, £2,500. Out of the 
balance of £18,729, the directors recommend the payment of 6 per 
cent. on a^count of preference dividends in arrear, absorbing 
£7,494, leaving £11,235 to be disposed of. Of this amount the 
directora propose putting aside for the purpose of writing off the 
expenses connected with the issue of debentures, and the advance 
to the American company, the sum of £4,818, and to carry forward 
£6,417. Trade in Germany and Austria has continued to be very 
satisfactory. Business in France has considerably improved and 
bas commmenced to contribute to the profits of the company. 
From all appearances the directors are justified in hoping that the 
same may be said of the English business in the ensuing year. 
The company is continuing to reap adequate results from the 
increased capital expenditure at the works in Schweidnitz and 
Charlottenburg. The directors have carefully considered the 
question of arrears of dividends due to preference shareholders, 
and it is their intention, should business continue as at present, to 
make a further distribution on April 1st next. 


Cleveland and Durham Electric Power, Ltd. 


THE statutory meeting was held on the 21st inst., at the Station 
Hotel, Newcastle-on-Tyne. 

Mr. CHABLES EMMOTT, who presided, said that they had not been 
idle since the prospectus was circulated. "The negotiations for 
floating the company had been carried through with success, 
although it had been said that at the date of the issue the 
prospects were not very promising. The staff of the company had 
been organised with a view to efficiency, and alterations were being 
carried out on the plant at the Grangetown Power Station, which 
would increase the capacity from 4,800 to 8,000 kw. The work 
had been pushed on day and night, and it was hoped that 
within, perhaps, a month, subject to unforeseen causes, a supply 
would be available. Bishop Auckland Station was now 
being supplied in bulk, and the prospects there were 
most satisfactory. At Consett arrangements were in  pre- 
paration also for a bulk supply. As regarded new custom, 
and this was the most important part of the enterprise, the supply 
of a large amount of power, representing over 10,000,000 units, 
had already been arranged for in South Durham, and along the 
Tees, and negotiations had been opened up for a further large 
supply. As regarded supplying the Cleveland Iron Mines, work had 
already been commenced. The laying of the cables and the neces- 
sary overhead lines would, it was hoped, be completed within seven 
months; there was a very large field there, which would lead to 
important business. The estimated horse power which would come 
under negotiation in the Tees, Bishop Auckland, Consett and 
Northern areas, would be from 220,000 to 230,000, and it was quite 
possible, with the arrangement in contemplation, to supply power 
with profit to both the manufacturer and the company. 

Sir JohN D. Мивовх, Bart., seconded the report, and drew 
attention to the fact that in the Northern Counties Electricity 
Supply Co., Ltd., the company had a going concern, the revenue of 
which at present amounted to something between £25,000 and 
£30,000, and with the assistance of this company, the shareholders 
might hope to derive a good deal of profit out of that company in 
the future. 

The motion was carried unanimously. 


Official Announcements re Companies.—The follow- 
ing are to be struck off the register within three months unless 
cause is shown to the contrary :— 

Acetylene Gas and Electric Smelting Co., Ltd. 
Automatic Telegram and Letter Delivery Co., Ltd. 
British Arc Carbons Manufacturing Co., Ltd. 

English Power Co., Ltd. 

L'Auto-régulateur Moteur Füraulique t Cassell ” Ltd. 
Liverpool Electric Supplies, Ltd. 

M. I. P. Electrical Syndicate, Ltd. 

New Century (Foreign) Arc Light Co., Ltd. 

Ozone Generators, Ltd. 


The Western Telegraph Со., Ltd. — The directors 
have declared an interim dividend, payable on December 21st, of 
38. per share, or at the rate of 6 per cent. per annum, free of income- 
tax, for the quarter ended September 30th, 1906. The transfer 
зои, will be closed from December 14th to 20th, both days 

clusive. 
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MARKET QUOTATIONS. 


Wednesday. November 28th. 


Ll 
CHEMICALS, &o, ке шешп 
e Acid, . ә „ рег сті. 6/- о 
[1] Nitrio ee ee ee per cwt. 22/- ee 
> » Oxalic. ar Ve per cwt, 8a / 
a „„ Sulphuric js M .. percwt. 5/6 
а Ammoniac, Sal os percwt. - 
8 Ammonia, Muriate (orystal) per ton Ec 
ae ee per ton 
a a Bleaching powder .. m per ton £5 10 
a Bisulphide of Carbon ws . per юп £18 
a Borax .. per ton £15 
: Benzole (90 ) sa ss .. per gal. 104d. 
- is .. per gal. - 
Copper Sulphate is .. per ton £31 10 
Nitrate " oe .. per ton 231 "T 
E » White Sugar.. ee . per ton £35 s 
a „ Peroxide os еж .. рег ton £32 > 
a Methylated Spirit . per gal. 2/6 
a Naphtha, Solvent (90 % at 160° C) per gal, 6/6 
а Potassium Bichromate, in casks per lb. à. 
a Potash, Caustio (75/80 W . per ton 20 
a Potassium Cyanide . per lb. Bid. 
a Bhellac T per ct. 220J- 
a Bulphate of Magnesia va .. рег ton £4 10 
а Sulphur, Sublimed Flowere „. per ton £6 10 
a í 5 Ps per ton #5 10 
a Lum .. per ton £5 
в Boda, Саовис white 70 % .. рег ton £10 15 
» we ire .. per ton £8 6 85 
к Sodium En casks . per lb. 8d. id. ine, 
@ LI] Cyanide ee [E ee per Ib, Tad. ee 
METALS. &c. 
b Aluminium Ingote, in ton lots .. perton £200 
ч is Wire, in ton lots .. perton £220 
Sheet, in ton lots. per ton £210 90 
p „ Babblit'a metal ingots .. .. рег ton £62 to £207 inc. 
c Brass (rolled metal 2*to 19") basis per lb. 11id. d. ine 
с [1] Tube (brased) ee per Ib. 1 sd. inc 
е #9. y solid drawn). es per Ib. 1/- jd. inc 
с 757 Ire, is ee ee per lb. 11d. id. inc. 
c Copper Tubes (brazed) as per lb. 1/23 d. inc. 
с " » (solid drawn) .. per lb. 1/2 14 ine, 
g Copper Bars (best selected). per ton £11 £2 inc. 
g Copper ye dh 95 T per ton £117 | £9 inc 
e per ton £111 £2 inc 
e » Gaerne, Bars per ton £106 10 40/- ine 
e es E Sheets .. perton £119 50/- inc. 
€ es 90 Rod .. per ton 4110 £8 inc. 
e ER $i H.C, Wire per lb. 1/1 jd. inc. 
f Ebonite Rod "v T .. per lb. 8/8 ae 
1 ” Sheet se ee ee per lb. 8/- 
n German Silver Wire we per lb. 1/8 
h Gutta-percha, fine ec .. per lb. | 6/- to 7/. EN 
^ India-rubber, Рага fine .. per lb. | 5/03 to 5/24 inc. 
i Iron, Charcoal Sheets... per ton 418 is 
i » Pig (Cleveland warrants) per ton 60/14 2/44 inc. 
i » Forgings, according to size per ton From £11 oe 
„ Scrap, heavy .. per ton 47/6 to 50/ 
i „ Wire, Бе 2А No. B .. per ton 49 15 * 
С 
g Lead, English Ingot ee per ton i 19 1975 | 2/6 dec. 
g " [T] Bheet ee ee per ton | ag oer } 2/6 dec, 
т Manganin Wire No. 28 .. . per lb. 8 / 
g Mercury .. per bot. £7 
d Mica (in original cases) small . . per lb, 6d. to 1. ae 
Б? E „ medium per lb. 2/6 to 4/- * 
d » large .. per lb. 4/6 to 8/6 T 
p Phosphor Bronze, plaincastings per lb. 1/4 to 1/6 ine. 
p 90 rolled bars & rods per lb. 1/5 to 1/6 ` 4d. ine. 
p " HH & abet per lb, 1/63 to 1/9 inc 
o Platinum T per oz, nominal | MP 
Silicium Bronze Wire per b. 1/24 | inc 
Steel, Magnet, acc'd'g to deso’ р’ n per ton £58 | - 
, a in bars ee ee | £15 to £40 | ee 
g Tin, Block (English) T „ per ton { sci | £2 inc. 
п „ Wire, Nos. 1 to 16 per lb. 274 
p White Anti- friction Metals— 
„White Ant” brand. per ton 461 to 488 ine. 
k Zinc, Bh't (Vieille Montagne bnd. ) per ton £32 15 6% 


Quotations supplied by :— 


а G. Boor & Co. h Edward Till & Co, 

b The British Aluminium "e Ltd, i Bolling & Lowe. 

e 'T'hos liton & Bons, k Morris Ashby, Ltd. 

Е. W & Bons. m W. T. Glover & Co., Ltd. 


'iggins 
e Frederick Bmith & Co. a P. Ormiston & Bons. 
f India-Rubber, G. P. and Teleg. A Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronse Oo., ги, 
g James & Bhakspeare, 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 


Bombay Electric Supply and Tramways Co. Ltd.—60,000 6 per cent. cumula- 
tive preference shares of £10 each, £6 paid, Nos. 15 to 60,000 and 119,987 to 
120,000 ; and £600,000 44 per cent. debenture stock. 

Mexican Electric Light Co., Ltd.—86,000,00C 5 per cent. first mortgage gold 
bonds, Nos. Cl to C1,000 for 8100 each, Di to D8,000 for $500 each, and Mi to 
M4,400 of 31,000 each. 

Mexican Light and Power Co., Ltd — 818, 650, 000 capital stock in shares of 
£100 each; and $12,000,000 5 per cent. first mortgage gold bonds, Nos. 1 to 4,000 
for 8500 and 4,001 to 14,000 of $1,000 each. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks ended 
October 26th, 1906, were 511,539 compared with 358,193 units in the 
corresponding four weeks of the preceding year. 


STOOKS AND SHARES. 


Tuesday Afternoon. 

INVESTMENT markets continue to be dominated by the stiff money 
which results from the 6 per cent. Bank ‘Rate. New undertakings 
are cold-shouldered by a public which declines to look at securities 
paying less than 5 per cent. on the money, combined with safety. 
The older issues are not supported, and the consequence is that 
when sellers come to market, the offer of comparatively few shares 
brings about a drop in the price out of pro portion to the number of 
shares, or the amount of stock, that it is sought to realise. 

Publication of the London County Council criticisms upon the 
methods of book-keeping adopted by some of the electricity 
supply companies has not made any difference to prices in this 
department. Of course, the weak spots have been known to all 
students of the market for a long time past. The ratio of profit 
that should be applied annually to depreciation is & subject that 
has frequently been mentioned here; it is not long ago since we 
showed in a significant table how the various companies treated this 
important item in their accounts. The electricity supply market 
remains in a state of suspended animation, with changes few and 
far between. 

County of London Preference declined 10s. to 11, and Metro- 
politan Ordinary à to 8. The latter company's Preference, however, 
are jy higher at 576. Notting Hill Debentures and Urban Deben- 
ture both rose a point. There was а small inquiry for Smithfield 
Ordinary, which advanced the price { to 1{. At 30s. Brush Prefer- 
ence are rather harder. 

Notwithstanding the unofficial assurances that none of the late 
Mr. Herring's holdings would be allowed to trouble markets in 
any way, the appearance of a seller of securities, such as Mr. 
Herrirg was known to be interested in, is regarded suspiciously. 

British Electric Traction Preference are better at 838, and the 
traction department is fairly steady altogether. Anglo-Argentine 
Trams are ү, firmer; the Belgrano Ordinary fell]. А very poor 
report sent Cape Electric Trams to 10s, and the market—except 
for buyers—has become more or less nominal. British Columbia 
Deferred has recovered all its dividend. 

None of the electrical railway stocks show much change. 
Central London Preferred is a point harder at 99, but City and 
South London shed its small increase of last week, slipping back 
to 42. Districts are down to 20. The official recommendations, 
with respect to motor-omnibus regulations, had the effect of 
advancing !Metropolitan Railway Consolidated te 64, after the 
price had fallen slightly. Vanguard” shares, by the way, are 
lj, for the Ordinary, and 32 for the £5 fully paid Preference 
shares, the latter carrying a 6 per cent. cumulative dividend. 
There is very little public confidence in motor-omnibus shares of 
any sort. 

While upon the subject of 6 per cent. Preference shares, it is 
worth noticing that Bruce Peebles Preference are ү; lower at 414 


for a reason similar to that set forth in the opening paragraph 


above. And, to continue the same subject, several bargains have 
been marked within the last few days in Willans & Robinson 
6 per cent. Cumulative Preference shares, which have gone dividend- 
less since October, 1903. The price of 46s. 104d., at which bargains 
are being marked, therefore carries 3s. 7}d. interest, and although 
the purchasers can scarcely hope to see cash payment of all the arrears, 
something will have to be done to satisfy them directly the com- 
pany turns the corner of its long lane of adversity. Evidently 
there are some who consider that the turning-point is not far 
away. 

Other manufacturing shares are somewhat dull. Henley's are 1 
lower, and so are Callender's. Castner-Kellner at 14 have regained 
the small loss registered a week ago. 

Five out of the seven issues of the National Telephone Co. are 
lower on balance, the falls being no more than 4 on the stocks. 
Anyone who bought upon the Daily Mails immature announcement 
as to alteration in the company’s methods of subscription must be 
wishing he had followed the caution held.out here with regard to 
the value of such news.“ Oriental Telephone Preference at 1,5, 
are easier. 

West India and Panama Telegraph shares pursue their upward 
path with vigorous persistency. All theshare issues are again higher. 
In saying tbis, one comes to practically the end of the story, 
because other telegraph descriptions have varied so little. Anglo- 
Americans are slightly irregular. Direct United States rose to 16. 
Globe Preference and Ordinary gave way à at 148 and 10% 
respectively. There is a point. fall in Commercial Cables 

certificates. 

Simultaneous publication by several leading papers of a re-bash 
of the Victoria Falls electric power scheme has excited the mildest 
of interest in the Stock Exchange. The house is very sceptical of 
this plan for supplying tbe Rand with electric power. Every now 
and again the imposing details are trotted out with an air ab 
though they were something quite new, which of course the main 
ideas of the scheme are certainly not. 'The investor will do well 
to confine his attention purely to the technical side of the entet- 
prise, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


An Paj Боск 
| от 
* NAMB, ке. 
AE a — == 
95,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 

155,6001 do. 5% Dos Nos, 1 to 1,250 Red. | 100 
. 102,600 Anglo-American Telegrap pi АА Stock 
— do. 6 "Pret. өө > Btock 
| Do. do. Deferred Btock 
P Anglo Portuguese Tel., 5% Mort. Deb, Btock Red. 100 
105% | Commerofal Cab! yc oT PAA 
) | er e g. year ed. 
16,000 | Cuba 8 S» ai x 90 10 
6,000 Do. 10% Pret, .. se ee ee 10 
| Direct Spanish Telegraph, ога. à EC 
РУ" Do, = 0. Cum. Pref, ee 5 
.. 80,000 Do. ü Debs, $6 ве 50 
90,10% | Direct United tates able 20 
65,500 | Direct W. India Cable, 44 % Reg. Deb. 10 l. wo R. 100 
= Eastern Telegraph, Ord. Stock . | Stock 
d Do. 84 96 Pref. Stock 100 
1,848,772 Do. 4 9% Mort. Deb. Stock Red. Stock 
_ 800,000 | Eastern Extension, Australasia, and China Tele. 10 
162,400 Do. 4 96 Deb. Btock . Btock 
_ 500,000 | East&B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 
909000 | Do. 4 S Ret. M. Debs. (Mauritius Bub.) 1 to 8,000 25 
T. Globe opis ^ ione ee ee ee 10 
2 do. 6 Pref. se ee 10 
Great — Telegraph, of enhagen ба 10 
81,900 Halifax and Bermudas Cable, 44% lst Red.) 100 
, Debs., within Non. 1 to 1,300, Red. f | 
17,000 do-E Telegraph и „ 
— 951,27 | Marconi's Wireless Telegraph .. "e v 1 
7 —.— Monte Video Telephone Co., Ltd. Ord. — ..  .. 1 
К? Do, do. do. 6 % * 1 
8 | National тиш, Pref. Stock 95 „ AM 
р 1 Do. L] Def, Btock ee ee 100 
f 3 ро. до. 6% Cum. 1st Pref. .. А 10 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 
950000 | Do. до. 6 % Non-cum. 8rd P., 1 to 250,000 5 
A Do, do. * Deb. Stock Red. Stock 
179.818 оне tal T — a стои Ж | d ru 
E. en elep. an ec. 1 to 1 4, full ai 
E . do, do. 6 % Cum. Pret! * 1 
— do. do. 4% Red. Deb. Stock 100 
Pacific & European Tel., 4% Guar, Debs., 1 to 1,000 | 100 
a сз Reuter's ee .* 8 
e Telephone Co. ot Egypt, үп % Deb. Red. 100 
22 Submarine Cables Trust ўе: .. | Cert, 
e ie "na 7 River „ 45 hone ‚Ж - 
= | — um. Pre ов, 1 to 40,000 
| “yor 64 Debs. .. | Stock 
" West A ian! : ЗР 7 Shares 8 10 
- MES rx of America, 1 to 80,000 & 58,001 to 58,008 24 
|. 150, “% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 
. 901,980 Western elegraph, Ltd., Nos. 1 to 207,980 же, Е. 
_ 68,880 4% Deb. Stock Red. 100 
— " b aan anama e egra * .. ec | 
— West 1 India and Pa T h | 10 
= Do. do, 6% Cum. Ist Pref. ae - 10 
e Do. do, 6% Cum. 2nd Pref, х | 10 
E. " Do. do. 6% Debs., Nos. 1 to 1,600 . | 100 


195,CCCI 


25,CC( 
00,CCO 
21.500 
817,700 
190,000 
105,000 


8588355 


à 


| 


Т 


100,0001 


* A pericd of nine months, 


Do. 
| City and Bouth wi 
Crompton & Co 


1 Trams, Nos. 260,008 to 510, 007, 
and 560,008 to 580,007 . s 
Do. % Cum. Prefs., 1 to 260,007 .. 
manent, 6 % Deb. Stock, 1888 
Auckland E. Trams., 6 % Ist Mort. Deb, Stock .. 
Babcock & Wilcox, 1 to 580,000 5 
% Cum. Pret., i to 100,000 .. 
British Маши, Ord. 9,001 to 40,000 — .. 


Do. do. 4 Cum. Pref... өө oe 
Do. do, "A"64« Cum. Pref. .. m 
Do. йо, 4% Funding Certs. .. es 
Do, do. 5 9 Ist Mort. Deb. Stock Red. 
Do. 95 Loch Leven Debs. 
British Columbia E Def. Ord. Btock .. on 
A . b * Ord. Btock oe . ee 
Do, 6 Cum. Perp. Pref. se ee 
Do. lst Mort. Debs., 1 to 
Do. Vancouver Power Debs., 1 10 9,200 
British Ele tion = "s - "T 
Do. do. 6 84 Cum. Pref. .. 
Do, do, ^ad Deb. Sto 
do. Deb. Stock DS 


Pref. 5% 


Do. 14 3 2n 
British Insulated snd кт X Серо es 
Do. do. 


Do. - do. ist Mort. Deb. Red. 
British Thomson- Houston 1% 1st Mort. Debs. .. 
gen Westinghouse 6 % Pref., 1 to 200,C00 and } 

$15, C01 to 475,000 

do. е % Mort. Deb. Stock ee 

e Lindley & 2 os ELE 
т Do. 96 Cum. Pre. 
Brush Electrical abs Ord., 1 to 105,781 .. 
Do. Non-· cum. 6 % Pref... $4 

Do. Perp. Deb. Stock #9 
Do. Perp. 2nd Deb. Steck 

Buenos Ayres & Bel ano, 1 to 000 

. Do. " 6 96 Cum. Pref., 1 to 40,C00 

“ “р do. 1 to 27, ae А 

Do. Deb. Stock .. oe. А 

Do. H 2nd Deb. Stock i» és 
Calcutta Trams., 1 to 105,000 - T А 
Do. 3 001 to 187,610 2s 4% A 

р Do, % Cum. Pref., Nos. 1 to 29,830 
Do. Ach lst Deb. Stock 4 кь 


Callender’s VD nstruction eed 
do. 5 % Cum. Pref L] 


Do. до, 44% let Mort. Deb. Stock Red. 
Cape E. Trame., 1 to 491,229 ва - oe 
Castner-Keliner ali, 1 to 450 


1000 . 
44 96 1st Mort, Deb. Btcck 
Centtal tendon ym Ord. Stock ee 
Do. 4 4 1 Pref. Stock 


do. 
Rail T 
ов. 1 to 85,000 
{ Do. бо. Ist Mort. Res 
£00 cf 2100. and 901 to 11,00 


"Deoa an u 


Dividends for the last 
four years. 
1902, | 1908, | 1904. | 1906. 
Nil Nil Nil i 
Nil Nil Nil | 6% 
oe 3 | ae | 
15 9s. il ix 
E rà ж gi 
- 10 4 - 
10 Б K 10 
4 4 9 4 
10 10 4 10 
HE 5 3 
B % | 4 
4 44% 
7 16 Т, 
5 4% | 4 
1 79% 7 
4 4% 4 
| 4 4 $ 4 
ЫАР: 
£3 oy 
6 6 % | 6% 
124 15 € | 2496 
44% 4396 43% 
10 10 % 13 
у Nil i Nil 
8% | 8 4 5% 
5 | 5 5 5 % 
44 b 5 | 64 
6 6 6 6 
6 6 6 6 
me, | ag | в 
% „ „ 
6 6 6 | 6 
nt 46 46 | 4 
57 57 T. | 55 
E E E 4 
3 3 3 e. 
5 5 b 5 % 
13 17 4 | 52 
N Ni 45 | Nil 
4 4 4 4 96 
1 1 1 | 7% 
4 4 4 14% 
Nil | Ni N cere 
1%*| 7 6% 5 9, 
Ni Ni Ni | Nil 
b 96 | 5 96 


ce 
© 
| e 
© 


5 


5 
100 


Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


t Quotations on Liverpool Stock Exchange, 
{ And bonus of 10s, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Closing 
Quotations 
Nov. 20th. 

f- 33 
88 — 93 
654 — 674 
109 —110 
262— 27 
100 — 4 
97 — 99 
17 — 18 

88 

— 9 

—1 
1 16 
1004 —1024 
138 —141 
90 — 92 
105 par "m 
1: — 1: 
1 1074 
99 —101 
99 —101 
1 10i 
14g— 142 
Рб — 88 
1004—1024 

} Wd lfa 
lj— lri 

— 
108 —110 
108 —110 
ll — 13 
104 — n 

bi— 5 
98 —100 
101 —103 
M — lg 
1 — 1% 
99 —102 

74— 7 
101 —104 
127 —180 

61 — "à 

bt— 

110 —113 

10 — 104 
8— 3 

1004— 1 

14 — 143 xd 

102 —1С5 
à— 3 

8 — RÀ 

5 64 
101 —104 


1— J 
Jc 
£2 — 85 
u- d 
(— 6 
105 —107 
10 —1% 
"j— В 
e 
108 —106 
10 — 11 
"^ 
P AERE 
—102 
88 — 85 
97 — 99 
12 — 75 
42 — 44 
и— HM 
94 — V7 


Olosing 


Quotations 


Nov. 27th. 


vit- ч 


күре 2 


Unless othe: wise stated all snares are zully paid. 
From Manchester Share List. 


business done 
week ended 
Nov. 27th, 
1906. 


| 


| 


т 
oi 


Rise + 


$ Interim dividends, 
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SHARE LIST OF ELEOTRICAL COMPANIES.—/ Continued) | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued). 


Olosing Business done | Rise 4 
or 
шше Share. last four years. Nov. 20th. Nov. 27th. Nov. 27th, 1906. | Fall 


=o | КАМЕ. or Dividends for the Quotations Quotations week ended 
1904. 1906. Highe Lowest. 
260,000 Dick, Kerr & Oo., 1 to 960,000 "P2 ee ee eo 10 10 95 . ee 
806,000 Do. do. 6 % Cum. f., 1 to 806,000 ae 6 6 те 
‚150 Do. do. 49 Deb. Stock.. m m e » 
000 | Dublin United Trams. (1896), 1 to 60, O00 6 6 oe oo 
60,967 Do. Prei. between 1 and 60,000 6 6 os ee 
1 | Edison & Bwan Utd., A“ shrs. ed UN bid al 44% * 
17,189 Do. "А”'” shares, 01—017,189 | .. 449% : e 
028; Do. 4 Deb. Btock Red. өө oe 4 5 2 e ee 
100,000; Do. 6 96 8nd Deb. Stock Prov. Certs. all pd. b 5 б) . Es } 
112,100 Bleotrio Con otion 1 to 113,100 oe ee ee Nil >. i 
* Do. do. 1 Cum. Pref., 1 to 81,800 7 A (d ee ve sis 
Do. : do. 4 ° let Mort. Deb. Gk. 4 о 4 oe ее oe 
96,000 | General Electric Оо. (1900), 5 €, Cum. Pret. zi 6 % 5 T ee Tm 
900,000 Do. do. 4 Mort. Deb. es 4 y 4 d = е 
78,000 | Gt. N. & City Rail Pref. Ота. “А " 4% 1 to 18,000 4% 4 ee oe 
96,000 | Greenwood & Batley 7 % Cum. Pref. 25 we 1% 7 T oe oe 
80,000 Do. do. 6 Mort. Debs. oe ee 6 9 D b 12 * 27 
900,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 10 $ 16 oe 
200,000 Do. do. Ф -— 2x d ee А > 
150,000 Do. do. ort. Deb. Btook * 173 е * 
60,000 India- Rubber, Gutta-Peroha & egraph Works.. 6 «X 1 is К “a 
87,500 {Liverpool Overhead Railway, Ord. es ee ee 14 * Nil е9 oe +1 
10,000 |+ Do. Я Pref. £10 paid s 6 $ b m ee Rie 
London United Trams (1901), 1 to 60,00 ea 6 ч 8 . . 
899,980 Do. do. 60,008 to 100,000 (£6 paid ee 6 5 Р) 8 8 ә oe ee 
195,000 Do. do. 5 Ф Сот. Pref., 1 to 196,000 ee 6 y. 6 18 ae 
1 4000 Do. do. 4 ist Mort. Deb. Btook ee 4 , " 4 27 178 
814,016 | Metropolitan Electric Trams, Deſ dd. N 8 3 168 | 7 
,000 Do. 6 % Cum. Pref. Vs ee "P 6 6 16/6 1 ae 
850,000 Do. 44 % Deb. Stock Red. ео ее tà 44 * ee e 
150,000 | Peebles (B.) & Co. 6 % Cum. Pret., 90,001 to 50,000 6 6 a 
24,600 | Potteries E. Tro., 90,001 to 40,000 & 50,001 to 64, 500 6 4 T ee ай 
24,600 | Do. 5% Cum. Pref.,1 to 90,000 & 40,001 to 44,500 5 6 e a 
945,000 Do 4 % Deb. Stock ee ee ee ee Г 4$ 4 ee oe oe 
87,860 | Telegraph Construction and Maintenance 15 16 - 
160,000! 4 % Deb. Вав., 1 to 1,500 Red. 1909 4 4 Г A ss 
8,699,200 | Unde E. R., Lon., 5% Profit Shar, 8. Nts, b b ee 
640,000 | Waterloo & City Railway, Ord. Stook - E к}. 555 oe .. 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 il il с i Ls 
68,666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 Nil Nil is 7103 + i 
246,806 Do. 4% 1st Mort. Deb. Stock vo ve M 4% 4% ae fs A 


| 
ELECTRICITY SUPPLY COMPANIES. 


14,000 Bromle (Kent) E. L. 4 P., 1 to 14,000 ee ee 4 7 4| 5 = 54 j 6 = 54 oe ee 

50,000 Bo. o. 4% 9 let. deb. stook .. 43% 99 —101 99 —101 Я Кк 
Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000 10 X 7— 83 — 8 i os А 

10,628 Do. do. 7 9% Cum. Pref. 7% 7 8 7 8 . ee - 

800,000 | Centra! Electric Supply 4 % Guar. Deb. Stock .. 4% | 101 —104 101 —104 
80,000 | Charing Cross and d Biectricity Supply Ps 5 X% — 4 8à — 44 d 
80,000 Do. do. do. 4 % Й Pref. d. D sf 5 / ee oe 
82,000 Do. " City Undertaking’ 44 % Cum. Pri. * 8 i 3— 44 . . 

«20,000 Do. do. 4 96 Deb. Stock Red. ix 4% 101 —104 101 —104 ee Р és 
44,496 Chelsea Bleotricity Supply Ord. ee ee ee 6 y ‘ bà— 55 oe ee ee 
175,000; | Do. do. % Deb. Btook Red. ee «^ 5 106 —109 106 — 100 9 . ee 

City of London Elec. Lighting, Ord. 40,001—110,506 e« 94— 1 94— 1 3 - - 
40,000 Do. 6 Cum. Pref., 1 to 40,000 ee ee 6 "b 11 — 19 11 — 12 125 eo 

400,000! Do. 5% Db. Stk., Sorip. (iss. at 115) all pd. 64 198 —196 198 —196 x . 

800,000 Do. 44% nd Db. Btk., Prov. Crts., all pd. 4% | 100 —108 100 —109 1 Са 
40,000 par. A of Durkan fele trien Power, $3 Pret és Ы X an 51 а oe ee 

е о. 0. © ee 5 — = ae eo oe 
40,000 | County of London Eleotrio Lighting, Ord. 1—40,000 5 X% 81— 8} А А 
80,000 Do. do. 6% pref 40,001 —60,000 6 & uf 1, 101— TS 105 — à 
400,000) Do. do. Deb. Stock oe 4. 5 107 —110 101 —1 2 е 
Do. do. $nd Deb. Btock ee , " 100—162 99 —16 — 3 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. 4% 22— 51 — ei 60/ 58/9 E 
80,000 Do. do. 6% Cum. Pref...  .. 6 X 41— Lr am 
10,000 | Folkestone, 1 to 10,000 .. v v. үе as 54° * A ч we : 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ee "P ee ee 5 р 4 Tem 4 m E ee ce 
76,000 Do. 4 % 1st. Deb. Stock ев ee [E : у 49 99 —102 99 —102 в ^ е 
18,000 Hove, 1 to 18, ee ee ee ee ee oe 830 9 Ж 8 = 84 72— 5 8, 8 —À : 
10,000 | Do. New (£6 10s. puo . RUM мш. Sous nif BAS 9% 63 62— 7 + 
87,800 Do. 4% Deb. Btoc eo ee ee ee * ee 4 4 4 р 4 96 — 99 96 — 99 xd ee eo 
7,800 Do. 4496 Deb. Stock ae $3 is a . 4% 96 — 99 £6 — 99 xd Се 
21,000 | Kensington and Knightsbridge Eleotrio Ота. .. 1 134 | 10 % 92— 102 92— 101 .. e 
90,000 Do. do. do. 4% Deben. Stk. 4 4 ч 4% 99 —102 99 —103 - Vs 
111,000 | London Electric Supply Corporation, Limited, Ord. N В & 4% a i 1i- st e., ‘ 
,000 Do. do. do. 0 Pret.. . 6 6 y 6 „ 4 mes t 41— 914 5,5 os 

674,806 Do. do. 4% 1st Mort. Deb. Stk. Red. 4 4% 4% 96 — 99 96 — 99 Р . 

; Metropolitan Electric Supply, 1 to 100,000 .. .. 10% | 10% 73— 61 2 8 18 BS 
76,191 Cum. Pret. 171,106, 48 pd. 8 X Б — Е 5115. | + 

220,000: Do. 186 Mort. Deben. Btook .. * X, 109 —118 109 —118 а є 

950,000: Do. 9% Mort. Deben. Btock Redem. * y^ 95 — 97 96 — 97 oe ee 

960,000 | Midland Electric Corporation, 43 % 1st Mort. Deb. X, 96 98 —101 98 —101 99) .. . 
76,000 | Newcastle-on-Tyne, 1 to 75,000 5% os ee 8 8 * 8 7 8 7 8 a ee ә 
36,000 Do. 5 96 Pref., 1 to 15,000 ee ee 5 7 6 4 6 ee ee 
10,869 | Notting Hil) Electric Lighting va КК s 6 1 ч h 184— 14 1 14$ "M си 
64,000 Do. do. 1% Ist Mort. рер... ee 4 4 9 4 90 — 98 97 — 100 . А +1} 
18,600 | Oxford, 1 to 96 and 407 to 18,810 " - s 64 1% q 68— 68 6à— 68 à Y z 
60,000 Do. 4% Deb. Btock ee ee ee ее ee 4 4 р 4 4 98 —100 өн — 100 oe e 

000 | St. James’ and Pall Mall Electric Light, Ord. .. 16 144% 123 92— 10i 94 — 103 
90,000 Do. do. 7 % Pref. 20,081 to 40,080 1 1% 7 7 — 8 7— 8 А é 

150,000: Do. do. 10 80 Deb. Stock Red. ee 83 849 84 95 — 97 — 97 ee . 
12,000 | Smithfield Markets Electric Supply, Ord. .. E 4 4% 4 1— 2 14— 93 А T + 4 
60,000 Do. do. do. І 1% Deb, Stock 4 4 Ж, 4 93 — 77 135 == 77 oo ee . 
65,000 | South London Electricity Supply, Ord. ah "3 8 4 « 4 23— 22— .. 

121.000 South Met. Elec. Lt. & Power, Ord.. .. N та — ¢ 12/6 oe dA 

117 988 Do. Do. 9 9% Pref... .. 7 1 1 1р 1; ly&— „Ire .. 

200 000 Do. Do. 44 96 1st Deb. Stk. éd 4$ 102 —106 1(2 —1C5 Sa T 
50,000 ine e ps m s Rr 5 6 Б 8 — 44 B — a s са 
80,000 Do. е 5 % Cum. Pref. oe eo 8 5 6 44— 4 44— 4 ee ae 

es s r 0 9 ee ee ee Il TN е 
28.151 Do do. 442 Cum. i BA | б с Каны: oe a І 
(Originally 595- Red. to 4$ % from 81st Deo., 1906. 


Shares not officially quoted:—Mackay Companies, ord., 73—15. Pret. 72—14. 
t Unless otherwise stated all shares are fully paid. | Interim dividends. 
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(Bank rate of discount 6 per cent. October 19th. 1906. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1906. 


* 


THE October returns of electrical business show a marked upward 
tendency in comparison with preceding months, the values of the 
exports and imports being some £40,000 and £30,000 to the good, 
as compared with the September returns. 

Actually, the exports reached £146,361, a figure which has only 
once been exceeded during 1906, and which compares with 
£109,102 in the co cope month of last year. The imports 
at £167, 337 also reached a very high level, and exceeded by some 
£37, 000 the value for the corresponding month of 1905. The 
re-exports at £16,001 compare with £18,677 in the month of 
September, and with £9,871 in October, 1905. 


Registered Exports of British and Irish El 


# 


Taking the past two years returns as a whole, we have every 
reason to congratulate ourtelves on the improving business which 
they indicate. 

Of the individual items, the exports of cable show an increase of 
some £27,000 over the September value, while the exports of 
electrical and electrically-driven machinery mainfaim their usual 
high level; the imports of telephonic and telegraphic material are 
somewhat higher than in the preceding month, Belgium and Sweden; 
as usual, contributing between them the lion's share. 

Our Indian, South African and Australian Colonies, with the 
South American States were, as usual, the most prominent pur- 
chasers of home products. 


ectrical Goods from the United Kingdom. 


| 
| 


7 


Norz.— The amounts appearing under the several headings are classified according to the Customs returns. 


B . 5 B. x "d ч oi i ч 
i 9 я. 25 E 3$ $| op 25 thal el ae! , | 8 7322 SP] psd 
308 2 22 5 2 fw | 9 T "EE Sco | ega 
Country receiving exports and importing. 154 58 E 8 22 5 25 E E PDE o 5 55 TE 
Ф 4 2 2 
1: 8 [HI у 1i 7; Bo PH OPE RE 
8 5 a | a g #% 5 
| ! i ; i ' í 
£ | £ £ | £ £ | £ £ £ £ £ 
Russia, Sweden, Norway and PENEN 686 176 130 mr 87 693 87 - in 73 is 
Germany бз 229 61 38 8 26 344 10 - )30 uw d. ae 
Netherlands and Dutch Guiana ... & 78 ' 1,947 343 - iss 97 ss т | Те 89 
Belgium ae. ies 189 43 70 15 27 215 1,094 423 
France and French Indo- China 82) .. 106 129 138! 65 10! .. 450 
Portugal, Madeira and Portuguese Africa 1.415 505 41 23 | 193 1,736 86 s | 32 36 i 
Spain, Canary Isles and Spanish-African Porte... on Жы 26 7 38 257 120 | @ д 14 
Italy and Austria-Hungary sa 36 30 | 25 da 10 | 376 | 90 | e кози "ade а 
Greece, Bulgaria and Roumania . Й a зс а as 925 32 52 44 He. X ode -— i 
Egypt, Tunis and Cyprus .. P 794 | 227 304 16, 4! 197 | | aw] ^ 90 ВВА. а 
China and Siam rid А : 998 | 1,847 902 96 РЕ 385 | 52 | „ фу : 
Ja | | 188 | 3, 184 4; .. | 1495 899 40 « | 4€0 6,169. .. 
USA, Cuba and Philippines ii T el^ o 998 20 314 2 17 Bes e e 
Ni icaraqua, Ecuador and conn is T Шо 30 47 5 Te 39 3 T T TE d 
Peru and Uruguay ... "v 74 aa | 87 » | 40 D NE at og 
Chili ... m Pos is Un 437 | ыз 621 24 АА 596 34 © T" 40 ... 
Brazil З ; a 5d 68 1, 208 360 114 | . , 1,00 : 48 4 27 T A 
Argentine vies .. | 1,664 | 12,554 361 69 .. | 1,046 641 T 488 | 2,086 © 
Channel Isles, Gibraltar and Malta T . 1,284 4,871 543 72 | 64 416 Кн aes e. 02,105 | P 
British West Africa and St. Helena ез 22 |. мә CEN NES 87 i "m | 11 Pss 
Cape of Good Hope | i 2,277 | 1,431 | 270 | 311 44 245 121 | 32 99 44... 
Natal.. 729 | 2,980 416 251 20 890 26 39 8... 
Zanzibar, Brit. East Africa, Mauritius and Aden 81 300 34 | 98 a ы 33 169 m 
indiane v s p 2,719 Ins 1,677 | 1,469. 685 4.513 304, 79 178 1,732. 191 
Burmah 340 1,268 | 103 | 154 16 779 8. | 18 111 — 
Ceylon 26 34 26 93 49 200 1. Bí; А 
Straits Settlemente, and Barawak 371 144 | 438, 193 | 126 5 6 | 36 2920. 234 
Hong Kong. "n 226 35 159; 74. .. 39! 5 . 117 590 
West Australia ^ 154 те: 4l| ,88 | 143 | 894 163. 7 . 45 
South Australia E 1210 | 150 142 "NE ш e | 100; «= | .. Е 
Victoria x 2,637 2,813 149 211 114) 745 7 .. | 88 | 185 
New South Wales ... - 2,178 3,398 687 741 404 | 2,202 249, 114 162 96 
Queensland 13⁵ .. 81 bl 0 iss 252 | e 1 51! . 
Tasmania bes 55 18 E TE 5 15 E 
New Zealand... " 529 1,754 6861 31 86 3.675 297 2398 | 96 
Canada and Bermudas 368 : 55 111! 145 E 870 721 о р зе 
British West Indies, British Guiana and Falk- 108 " 103 80 326 73 48 
land Islands | | 
Total £ | 29,359 51,851 | 9,449 | 5,515 | 3,547 20715 ! 8,464 | 340 | 3,638 © 221 191 
| | 
Additional Exports: Persia, Electrical Apparatus, £3 ; Mexico, Electrical Machinery, £68. 
Registered Imports into the United . of Electrical Goods from all Countries. 
| | 
| bf £ | £ . £ £ £ £ £ £ £ 
Russia, Norway, Sweden and Denmark a | 54 298 60 e 2,462 162 . | 12,867 in з 
Holland ivi .. 1,229 | 4,132 | 1,404 |10,669 412 | 1,650 190 | 3,582 |. 844 
Germany 2,884 18,034 1,305 2,259 44 | 8,664 708 721 | 1,446 . 9 
Belgium 823 | 4,901 193 | 6,090 388 | 6,267 258 | 1,562 |15, 732 10,352 
France 790 6,679 | 1,282 | 2,989 | 1,254 | 1,298 645 | 3,784 34 
United. States 43,655 490 978 | 9 18,363 39 89 10 | 2,627 
Total, £ | 9,435 34,072 | 5,162 | 22,076 | 2,098 |38,704 | 2,002 | 9,738 | 30,899 [on 
Additional Imports: Italy, cable, £15; Victoria, goods, £100 ;. Canada, motors, £14. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
£ £ £ £ £ £ £ £ £ £ 
Various countries, mainly as above ene 7,230 | 105 | 219 | 85 | 116 533 247 222 | 7,138 40 
TorAL EXPORTS: Tota, RE-EXxPORTS: ToraL IMPORTS: 
£146, 361 £16,001 £167,337 


The first and 


third columns contain many amounts relating to “ goods otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 
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DESIGN COEFFICIENTS FOR DYNAMO- 
ELECTRIC MACHINES. 


By H. M. HOBART anp A. G. ELLIS. 


(Concluded from page 847.) 


III.—OvTPvT COEFFICIENT OF ALTERNATORS. 


The curve in fig. 47 shows the relation between the 
average output coefficient and the rated output of polyphase 


alternators. The data from which this curve is drawn are 


chiefly for low-speed machines, and the curve should be 


similar curves plotted against the air-gap diameter for 25 
and 50-cycle machines. 

Regarding the influence of the speed, although the weight 
of the machine is considerably reduced by the employment 
of high speeds (the weight being an inverse function to the 
g for a given rated output), it is not, however, the case 
that high speeds permit of higher output coefficients. On 
the contrary, the output coefficients obtained with steam tur- 
bine alternators are considerably lower than with slow speed, 
which point is further borne out by inspection of a number 
of recent turbo-alternator designs. This is due to the fact 


of the design of alternators for high speeds being a difficult 
problem in itself, and larger amounts of material, and, con- 
sequently, larger dimensions, are called for by the mechanical 
problems and the question of heating. 


SOCO 4000 SO 60 
wl pul AVA 


OUTPUT COEFFICIENT CURVES FOR ALTERNATORS. 


taken as representative for low and moderately low-speed 
alternators. The question of the influence of high speeds is 
considered further on. | 

Fig. 48 shows the relation between the average output 
coefficient and the air-gap diameter for low-speed and 
moderately low-speed alternators. Figs. 474 and 484 are 
similar to figs. 47 and 48, but the curves shown in these 
figures indicate the highest values of the output coefficient 
which have been obtained on a few recent alternators. It is 
not difficult to obtain good designs with output coefficients 
as high as those indicated by these two curves, but as the 
curves of figs. 47 and 48 represent the bulk of the designs 
from which this analysis has been made, they will be con- 
sidered as representative values, and the further studies in 
this article will have reference to figs. 47 and 48. 

The curves of figs. 47 and 48 should be taken as mean 
curves for machines over the average range of frequency, 
and the influence of the latter on the possible output 
coefficient has been studied in figs. 49 and 50. Fig. 49 
gives two curves for 25 and 50-cycle alternators respectively, 
showing the output coefficient plotted against the rated 
output. It will be noted that somewhat higher output 
coefficients are obtainable with lower frequencies, as was 
the case with induction motors (see fig. 32). Fig. 50 shows 


In fig. 51 the upper curve is reproduced from fig. 47, and 


is marked for low-speed machines, say, below 300 R. P. N. 
The lower curve indicates the average output coeflicients for 


Output Coefficient ¢ 


Speed in R. p. . 
FIG. 52. 


high-speed machines above 300 R. P. u. and up to a maximum 
of 1,500 R. P. u. . 

The low output coefficients for the high-speed machines 
are apparent from these curves. In smaller ratings the curves 
more nearly approach one another, as the high speeds are 
more favourable to small machines than to machines of large 
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rating. It is probable that there is a certain speed for each 
rating to which the design is most. favourable, and at which 
speed the output coefficient will be greatest and the weight 
a minimum. This speed would be greater the lower the 
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Fia. 54. Fic. 55. 
ArB-GaAP DIAMETER AND RATED OUTPUT FoR VARIOUS SPEEDS. 


rated output, and for a different number of rated outputs 
the relation between the output coefficient and the speed 
may be taken somewhat as indicated in the curves of fig. 52. 
These curves do not profess to be quantitatively correct, 
but only indicate the tendencies. | 

In fig. 53 the output coefficient is shown as a function of 
the air-gap diameter for high and low speeds. "The high- 
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speed curve, it will be seen, is above the low-speed, and it 
may be thought at first sight that this is contradictory to 
the curves in fig. 51. This is not the case, but the fact is 
that for a given diameter the high-speed machine has a 


Fic. 57. 


higher output coefficient than the low-speed ; this is because 
for any given diameter, the high-speed machine would have 
a rated output of several times that of the low-speed. Thus, 
for example, consider a 8,000-K.v.a. machine designed first 
for a speed of 100 R. P. u., and secondly, for 1,000 R. P. M. 


At 100 R. P.. the output coefficient, according to the upper 
curve of fig. 51, would be about 000195; and at 
1,000 R.P.M., from the lower curve of fig. 51, the output 
coefficient would be 0:00155. 

In such a pair of machines as designed, the air-gap 
diameter would be about— 

600 cm. for the 100 R. P. u., 

and 150 , „ 1,000 „ 

Now, from the curves of fig. 58 the output coefficients 
corresponding to these diameters are respectively 

0:0020 for the low speed 600 cm. diameter, 


and 00016 „ high „ 150cm.  , 


These figures are in good agreement with those obtained 


from the high and low speed curves of fig. 51. 
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In figs. 54 and 55 is given a set of curves showing the 
gap diameter as a function of the rated output for various 
stated speeds. Fig. 54 relates to 25-cycle machines and 


fig. 55 to 50-cycle machines. The number of poles at * 


once follows from the speed and frequency, and this has 


- been noted on each curve with the speed. 


These curves may be taken as a basis for determining 
preliminarily the most suitable diameter to employ for a 
machine of given rated output, speed and frequency. 
Having thus determined the diameter, the output coefficient 
is taken from the curves in figs. 47 to 54, from which 
the armature core length can now be determined, and thus 
the main dimensions for the machines are settled. 
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Weight Coefficients of Alternators.—Figs. 56 to 60 show 
the resulta of investigation of the total weight of polyphase 
alternators. ` 

The weight in all cases is the total weight of statcr 
and rotor, not including bed-plate, shaft and bearing 
pedestals. The weights are all expressed in metric tons 
(1 metric ton = 1,000 kg. = 2,200 lb. approximately). 
Fig. 56 shows the relation between the weights in tors 
and the value of р? Ag, which latter is proportional to tle 
volume of the armature. This curve will hold for both 
low and high speeds, as the weight of the pole spider or 
fly-wheel in the former is counterbalanced by the extra 
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weight of the armature laminations in the latter, due to 
their necessarily large radial depth. Thus for a given value 
of D* A y the total weight of the machine will be roughly 
the same for high and low-speed machines. 

Fig. 57 shows the relation between the “ specific weight,” 
i.e., the weight per unit of р? À g, and the value of р? А g, 
derived from fig. 56. 

Fig. 58 shows the relation between the weight and the 
rated output in K. v. A. per 100 R. p. u. 

Fig. 59 shows the relation between the “ specific weight "' 
and the air-gap diameter р. 

Fig. 60 gives the relation of the weight per k. v. A. output 
to the rated output for three different. speeds of 100, 200 
and 1,000 R.P.M. 

Other speeds can be radi; interpolated. The influence 
of speed on the weight will be observed from these curves. 
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It will also be noted that the weight per K.v.4. increases 
considerably in the smaller ratings. That this should be so 
eis borne out by the curves of output coefficient above, where 
it will be seen that the machines of smaller rating have 
considerably lower output coefficients, and consequently a 
greater amount of material per K. v. A. 

In fig. 61 we have brought together the curves of figs. 
27 and 56, which give the weight of large continuous-cur- 
rent dynamos and alternators as a function of D? A g, t.e., of 
the air-gap dimensions. From this figure it will be seen that 
the weight of n continuoug-current generator of given air-gap 
dimensions is some 30 per cent. greater than an alternator of 
the same air-gap dimensions. 

This is due in great part to the presence of the commutator 
in the continuous-corrent machine, as, apart from the com- 
mutator, the amounts of active iron and copper are very much 
of the same order in both classes of machine. 


"nto 


Werght of Machine га lone. 


Fig. 62 shows a similar comparison between smaller 
continuous-current motors (or dynamos) and alternating- 
current induction motors, the curves of figs. 26 and 45 
having been brought together here. The percentage 
difference between the weights of these two classes of machine 
is much greater than is the case in fig. 61, the weight of а 
continuous-current motor appearing some 100 per cent. 
greater than that of an induction motor having the same 
value for р? А y, i. e., the same volume of armature. 

This larger difference is due to the material being much 
more concentrated at the air gap periphery in the case of 
indaction motors than in continuous: current machines. 


In an induction motor the external diameter is only of the 
order 1:25 to 1°75 times the air-gap diameter, whereas in 
continuous-current machines it is more of the order 1:5 to 
2 times the air-gap diameter. 

In the latter case, there is thus a large amount of the 
material located at a mean diameter much larger than in 
the former, which, in addition to the extra weight due to the 
commutator, contributes considerably to the excess of weight 
of continuous-current machines over induction motors. 

The weights of а continuous-current and alternating-cur- 
rent motor for a given rating and speed are not, however, 
nearly so widely divergent, the continuous-current motor 
being from 30 to 50 per cent. heavier, and this is due to the 
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fact that much higher output coefficients may be obtained 
with continuous-current motors than with induction motors, 
which will be seen from the curves for output coefficient 
already given. Hence, for a given rating and speed, a con- 
tinuous-current machine will bave a considerably smaller 
value than an induction motor, but, as the specific weight of 
continuous motors is about twice that of induction motors, 
the total weights for any particular rating and speed are not 
so widely different. 

It would be an interesting study to compare the relative 
weights and costs of the various component parts and 
materials in each of the above classes of machinery. 

In concluding the present considerations, it may be pointed 
out that although the output coefficient is in itself empirical, 
it may be represented by a rational e which is as 
follows :— 


m 0:182 x 10 u for Aerni coerent machines, 
= 0:16 x 10? a [В for eontinuous-current machines, 
тени = the ampere conductors per cm. of armature 
periphery, | | 
В = the flux per sq. cm. of total air-gap surface. 
These expressions may be deduced from the fundamental 
voltage equation v = ET N M x 10 


where / is 4:00 for continuous-current machines, and is 
taken as 4:44 for alternators. In the latter case k depends 
on the ratio of pole arc to pitch and the spread of the wind- 
ing, and the value of the constant in the above expression 
for the output coefficient, will vary slightly in proportion to 
the value of k. 

Dr. Thompson, in his Society of Arts Lectures on “ High 
Speed Electrical Machinery," gives the expression for the 
output coefficient in practically the above form, a being 
designated the specific electric loading, and Ó the specific 
magnetic loading of the armature periphery. 

The output coefficient being a Constant x a 6, the results 
given in this article amount to a study of the product a B, 
the two rational factors, although the influence of the rated 
output, speed, &c., on each of the factors individually, has 
not been ascertained. The curves given showing the varia- 
tion in the output coefficient may be interpreted as showing 
а O шаш. variation in either or both of the factors 
a and 6 

The specific loadings, a and fj, may be used as a basis for 
design, and this is the method of procedure adopted in Dr. 
Thompson's works on dynamo machinery. If euch a basis is 
employed, it is desirable for the designer to know in what 
cases he rhay expect to obtain high values for a, and in what 
cases for В, and the influence of the rated output, speed, 
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frequency, voltage, &c., оп: each factor. If the designer 
has not such knowledge, the curves given above are useful 
at the outset as showing the general tendencies of the various 
influences, and the relative values for £ under different 
conditions, since £ may be regarded as the product а B. 

The use of the output coeflicient E is found very con- 
venient to the designer as a starting point, as it is known 
what value: should be attained for any párticular case, and 
by taking a value for č from the curves at the first step in 
the design, he is really fixing a value for the product a 6, 
without assigning them values individually and then work- 
ing through to р? А g. Having obtained D? A g, a value for 
D may be taken from the curves in figs. 54 and 55, which 
are based on well proportioned designs showing good results ; 
this fixes D and А , and an outline sketch may be prepared. 
This should preferably be done for two or three alternatives 
with slightly different values of р. From these an experienced 
designer can readily tell which design will be the best pro- 
portioned. In working out the further stages of the design 
he will come to settle values for a and fj, but it is often 
possible to vary considerably the values of а and ĝ relative 
to one another without changing the value of & originally 
chosen. For instance, an alternator which requires close 
voltage regulation will generally have a lower value for a, 
but it may in certain cases have the same E as a more normal 
machine. 

It would, howevér, be of very great interest if the variations 
of the factors a and В were studied with reference to the 
rated output, speed, frequency and other conditions. 


A 60,000-VOLT TRANSMISSION LINE IN 
AMERICA. 


By T. L. KOLKIN. 


Tue Street Railway Journal publishes in its issue of 
July 14th, 1906, particulars of three transmission lines 
recently completed in America:—(1) The 60,000-volt 
transmission line of the Syracuse Rapid Transit Co.; (2) 
the New York Central and Hudson River Railroad trans- 
mission line ; and (3) the Oneida Railway transmission line. 


Fra. 1.—DETAILY OF INSULATOR PIN. 


Syracuse Transmission Line.—Briefly outlined the new 
installation at Syracuse embodies the following features :— 
Electrical energy is generated at the Niagara Falls (Canada) 
hydro-electric plant of the Ontario Power Co., and is 
delivered to the transmission lines of the Niagara Falls, 
Lockport and Ontario Power Co., which is the transmitting 
company, a8 60,000-volt three-phase, 25-period current. 

The current is delivered at the city line of the Syracuse 


Rapid Transit Co. at approximately 55,000 volts pressure, . 


based upon an estimated transmission loss of 8 per cent. The 
total distance is about 160 miles. From the city limits, the 


| designed. 


Syracuse Rapid Transit Co. carries the current at this volt- 


age over its own high tension lines to its own rotary con- 
verter sub-stations. The power delivered at Syracuse will 
be utilised by the Syracuse Rapid Transit Co. for operating 
its traction system. The total power requirement for this 
purpose is approximately 36,000 Kw.-hours per day. The 
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Ес. 2. Еа. 3. 
DETAILS OF 45-Fr. ANGLE TOWER. 


transmission line within the city limits of Syracuse crosses 


. & canal twice; it further crosses over three railways and 


several factories and buildings. "The distance from the city 
boundary to the sub-station is about 9,500 ft. B 

The line is carried entirely on steel towers, specially 
There are 40 of these towers on the route, 
ranging from 45 ft. to 63 ft. in height measured from the 
ground to the top of the lowest insulator. The total length 
of the towers is from 55 ft. to 74 ft. 

An unusual feature of the work is the use of steel cables 
for the conductors. Each conductor of the three phases 
consists of a seven-strand у in. plough steel cable. Each 
cable is strung in one length from the terminal at the sub- 
station to the terminal at the city line. In a case like this 
mechanical strength is of greatest importance, and on 
this account steel conductors were adopted. The average 
span is approximately 240 ft., the longest single span being 
407 ft. 

The insulators are designed for 60,000 volts, of the triple- 
petticoat porcelain type. They are carried on the cross-arms 
by means of special malleable iron pins, as shown in fig. 1. 
The pin has a flat base and is bolted to the cross-arm by means 
of four $-in. bolts. The parte of the insulators are cemented 
together, and the insulators are connected by the pins. At 
the double cross-arm and dead-end towers the cables are 
clamped to equalising saddles cemented to the top of the 
insulators. | 

In designing the line the assumed wind load was taken as 
1} Ib. per lineal foot of cable, based on a wind pressure of 
30 Ib. per ft. on a flat surface, or 15 lb. on a round surface. 
This is slightly less than we used to reckon in Europe. 

The minimum sag allowed was 1 ft. in 40 ft. From 
a European point of view, this is a rather strange way 
of specifying the sag. Enough insulators were provided at 
the angle towers, to prevent the cable from making any 
angle of over 83? on any one insulator. The towers at 
angles and terminals are designed to provide for the greatest 
assumed strain. | 
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The design of the towers in general is shown in 
figs. 2 and 3; the cross-arms were designed to resist tor- 
sional strain due to the pull of the cable on the tops of the 
insulators. The maximum pull allowable was 1,000 lb. for 
each cable. The cross-arms at the terminals carry three 
insulators for each cable. 

The towers are built up of angle steel with horizontal 
angles riveted to them. The diagonal rods are adjustable 
in length by right and left threads at the ends. 

Towers of 57 ft. or more are supported on concrete blocks. 
The footing under each pier is 5 ft. x 3 ft. x 12 in. thick 
of reinforced concrete. Each leg of the tower is anchored 


by two bolts running to the footings. For the lighter towers 


the concrete piers are omitted, and the legs of the tower 
Bpliced to angles which extend down into the footings. These 
are 8 ft. x 3 ft. x 12 in., and reinforced. The angles are 
each enclosed below the ground line, in a piece of stove-pipe 
filled with cement to prevent corrosion. The towers were 
raised and set completely assembled by the use of a tower 
wagon with a boom 40 ft. long. 

The New York Central and Hudson Railroad trans- 
mission line.—This company has adopted steel towers for 
carrying its transmission wires, signal wires, telephone 
and telegraph lines, &c., within its electrical zone in and 
near New York City as shown in fig. 4. These towers 
are built as follows :— 

Four angles 8 in. x 3 in. x 1 in.; lacing one angle 
2 in. x 13 in. x Ji in.; connecting angles 23 in. x 23 in. 
x 4 in.; cap plate of malleable iron; rivets 4 in. 
diameter. "The estimated quantities for one pole are :— Steel, 
1,340 lb.; concrete, 6'5 cb. yd. ; timber, 71 cb. ft. 


Malleable iron 
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Fic. 4.—STANDARD STEEL TOWER or тнЕ New Yong | 
CENTRAL RAILROAD. 


The distance from centre to centre of the poles is 150 ft., 
rag 30 in.; on 1° curve the distance ів 141 ft.; on 9? curve 
133 ft. ; on 3? curve 195 ft. ; on 4* curve, 118 ft. ; on 5? 
curve 112 ft. ; and on 6? curve 107 ft. 

The sag is computed at 70? F. with no wind. 

The poles are designed to carry the following wires :—— 

Six-wire circuit, No. 1, each 0:798 in. diameter, weight 
3°66 Ib. per linear yard. 

Four-wire circuit, No. 9, each 1:5 in. diameter, weight 
10°65 lb. per linear yard. 

Three-wire ci:cuit, No. 8, each 0:165 in. diameter, weight 


0:074 lb. i \ | : | 
об all ала linear yard, together with 4-in. coating of ice 


The wind pressure is assumed to be 80 Ib. per sq. ft. on 
the surface of the pole, and on all wires with j-in. coating 
of ice. Б 
The poles аге to be given one coat of New York Central 
standard red-lead paint on each surface in contact before 
assembling, and one coat on the entire pole before leaving the 
shop. Before erection two heavy coats of New York Central 
asphaltum varnish are to be added. | | 

Oneida Railway Transmission Line.—This company, for 
its West Shore electrification, has adopted steel towers of the 
same type as those used by the Syracuse Rapid Transit Co., 
described in this article. The standard towers are to be 
39 ft. in height from the ground to the top of the bottom 
insulator. Special towers will be required up to 69 ft. in 
height from the ground to the top of the bottom ‘insulator. 
The towers will be set in general at about 480 ft. centres. 
They will be designed to carry three cables, each of single 
No. 6 stranded copper. These cables will be strung to a sag 
of 12 ft. at 32° F. | ONE" 


SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


THE CENTRAL STATION MAGAZINE.” — 


REFERENCE has already been made to the Central Station 
Magazine and its great educational value, which makes it 
such an important and valuable factor in the equipment of 
the Commercial Sales Department. Experience has conclu- . 
sively proved that it can no longer be considered a specula- 
tion, so that its adoption (has to be seriously considered by 
every central station. A 

The ideal magazine should be a high-class production, 
printed on good quality paper, illustrated with artistic 
pictures, both coloured and plain, for it is an axiom of 
advertising that money spent on cheap, ill-displayed printed 
matter is practically thrown away, as far as the returns 
obtained through the impressions made by it are concerned. 
Hence the central station manager who considers the adoption 
of a magazine is immediately confronted with the apparently 
high cost of the magazine, which promises to play havoc 
with his advertising appropriation, and probably not realising 
the full value of the scheme, is inclined to adopt some other 
less effective means ; but the writer would urge him to take 
courage and boldly go into the undertaking with the certain 
result of a surprising and gratifying success, such as is the 
unanimous experience of all who have boldly adopted and 
carried out thoroughly this scheme. 

Having decided that he will, adopt the scheme, the first 
question that arises is whether to-]argely defray the cost of 
publication by the insertion of advertisements. This prin- 
ciple of introducing advertisements has adteady been referred 
to in the course of these notes as a moot . 

Undoubtedly the best results, for the quanti 
can be obtained by a magazine from which 


Y 
are entirely excluded, and which is limited to, DI 


including the covers. Such a magazine should only Re sent 
to a carefully selected list of customers and prospective 
customers, as otherwise the expenditure would be too greats 
compared with the returns. To decide against advertise 
ments in a small edition is no great sacrifice, as the limite 
circulation would hardly appeal to advertisers. Such a]; 
should comprise about 3 per cent. of the population. /Of . 
course, should the list be increased to, say, 10 per cent., the 
number of new customers obtained in proportion to the 
number of magazines distributed would be not nearly so 
great, but, on the other hand, the actual gross number of 
new customers would be larger. 

In support of making the list about 10 per cerit. of the 
population, it should be remarked that this circulation would 
JJ KPT э те 
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cover nearly half the rea ling publie. Obvioas'y the ulti- 
mate effect is that a larger number of people would be 
gradually educated to consider central station power es 
опе of the осзезвібіез and convenienc23 of life, which will 
remove much opposition to the better lizhting of th2 streets, 
and also in proportion as things electrical bꝛehm! of more 
general interest, it will bring the matte: more effectively 
home to those more enterprising and well-to-d» people who 
are hesitating on the verze of decision аз regards an 
electric installation in either their homes or their business 
premises. 

While the conclusions drawn here point to the exclusion 
of advertisements from a small select list a3 being both 
unobtainable and undesirable, the question of the larger 
circulation such as has been suggested is very different. 
The burden of expense incurred by more than trebling the 
issue of the magazine must be lightened by the welcome aid 
of the advertiser, who thoroughly appreciates the valae of a 
publication with the circulation suggested. 

The question of the insertion of advertisements cannot be 
fully considered until the general scheme of the p:eparation 
of the contents has been decided upon. With the possible 
exception of very large cities, the only practical method 
within the bounds of economy, is to employ a localised 
magazine of the type prepared for that purpose by various 
publishers, since an entirely local production would be pro- 
hibitive if the illustrations and reading matter were to be of 
the highest class. Even in towns of medium size the services 
of a specialist in the art of electrical journalism, would prove 
too costly, and it does not pay to have this work done by a 
responsible official of the central station, as he could pro- 
bably use his energies to much greater effect in connection 
with his ordinary duties. Taking the question generally, it 
would seem that the best solution is a magazine edited by 
experts, with one or two pages of local notes and a localised 
title. If this plan were very largely adopted the support of 
those who irre in the popular magazines could be 
obtained ; the local advertiser would soon follow, also the 
electrical manufacturer. 

The central station manager, in some instances, when he 
finds his advertisements coming in slowly, is only too apt, 
like all other advertising agents, to fall back on those sources 
where he finds he can bring a little pressure to bear, 
viz., the electrical manufacturers: which is, of course, 
regrettable if done in that spirit alone. Doubtless in many 
instances he considers he is doing a service to the advertiser, 
especially as the latter generally takes the matter up so 
promptly, without the need of much persuasion. Evidently, 
however, from the appearance of advertisements in existing 
magazines certain of the electrical manufacturers who 
advertise therein have only done so as a matter of courtesy 
and for the purpose of retaining the goodwill of the local 
management, The letters published recently in the ** Corres- 
pondence" columns of the EnrcrricaL REVIEW from 
publicity managers, confirm this. Now while there is a 
great deal to be said from their point of view, it must be 
agreed that if in some way they can assist the manager of a 
central station in the development of his undertaking, they 
should do so, as they will benefit thereby indirectly, and 
more or less immediately according to the type of apparatus 
they supply ; for example, makers of lamps, insulated wire, 
lighting fittings and heating apparatus feel the benefit first, 
owing {а the increased demand. 

It must be remembered that every support and assistance 
that can be rendered to a central station manager in the 
increasing of his sales, means an increase in the demand for 
electric light and power and a corresponding demand for 
the goods of electrical manufacturers. The feeling on this 
point has grown so strongly in the United States that the 
Co-operative Electrical Development Association has been 
formed there, to encourage and develop in every possible 
way the more extensive use of electricity. The principal 
source of income of the association is from the electrical 
manufacturers, who are setting aside the sum of one-tenth 
of 1 per cent. of their sales income for that purpose—to 
such an extent do they feel that they are being reimbursed. 

Having taken the space, the Manufacturers! Publicity 
Departments often waste a space which they could turn to 
some account if they only arranged their advertisements 
better to suit their readers. The whole subject of adver- 


' progress. 


tising in these local magazines is one which, as has been 
suggested by a correspondent, it would be well thoroughly 
to discuss before a meeting of managers of Electrical Pub- 
licity Departm2nts. Toere are certain direct advantages 
to be obtained by advertising in these publications ; for 
example, a man who has regalarly received the local elec- 
trical magazine, and whose eye has, perhaps unconsciously, 
noticed from month to month the name of a certain 
firm, is likely, when he has decided to adopt electric 
light or power, to prefer the lamp or motor supplied 
by that firm in preference to some other he has never 
heard of. 

It will be noticed that electric lamp manufacturers are 
already beginning to advertise in the daily newspapers 
(appreciating the fact that a larger and larger section of the 
general public is becoming interested in their line of goods), 
and why should they not advertise in electric supply 
magazines ? The gas industry has advertised assiduously 
for years, while the electrical industry is seriously under- 
advertised and underexploited in comparison. It would be 
unprofitable to fix the responsibility on any particular branch 
of the industry. In the spirit of co-operation, however, let 
it be assumed, as is donbtless the case, that we are all in 


. greater or less degree responsible for any conditions, pros- 


perous or otherwise, which exist, and mutually interested in 
any proposition promising improvement. | 


GEAR WHEEL WITH REMOVABLE 
TOOTH RIM. 


A GEAR wheel of the type shown below has been designed by 
Mr. J. H. Fogarty, for the purpose of simplifying the replacement 
of worn-out wheels on electric tramcara As usually arranged, the 
whole wheel (generally made in two halves) has to be discarded 
as soon as the teeth are worn out. With the new arrangement the 
wheel consists of a permaneat hub a, in one piece, mounted once 


for all on the axle, and to this hub two semi-circular crowns of 
teeth B are attached. The attachment is securely effected by turn- 
ing the rim of the hub conically, as shown, and drawing the rims 
(which are conically recessed) into position by means of the conical 
bolts c. Each semi-circle of teeth is provided with two lugs bored 
to take such bolts. 

All the parts are machined exactly to gauge, so that when а set 
of teeth is to be replaced, it is only necessary to remove the four 
bolts and to substitute a new pair of toothed rims—an operation 
which only takes a few minutes.—Le Génie Civil. 


Electric Rays and Eyesight.—The attention of the 
Berlin Medical Society was recently drawn by Dr. Ersellitzer to his 
observations in regard to injuries caused by electric rays in a large 
works in that city, where welding experiments are at present in 
It appears that a process of welding steel by the use of 
the electric arc is being tested. The experiments have been carried 
out in a detached part of the works, and by accident about 30 works 
men had to pass the spot one afternoon at a distance of about 
164 ft. from the welding apparatus, the men looking at the arc 
without approaching nearer. At the time no complaints were made, 
but during the night all the 30 men awakened with violent pains in' 
the eyes and were unable to open the lids. Next morning the eyes 
were swollen and very painful and sensitive to light. An examina- 
tion showed that the men were suffering from inflammation of the 
eyes, and the doctor concludes that the injuries were produced not 
by the red heat rays but by the so-called cheniical ultra-violet rays. 
Although all the men have recovered from their temporary injuries, 
it is considered that the danger to the eyes through ultra-violet 
rays should not be under-estimated. Tne engineers and other men 
who are directly concerned with the experiments use protective 
helmets during the process, but even under those circumstances, they 
have to suspend work after a short time, as otherwise pains arise in 
the eyes and head. 
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A NEW GUTTA BALATA. 


Іх the jourral Ze Cacutckouc et la Gutla-yercha, for October 
15tb, there na teckpical descripticn of a new gutta balata, 
which is prepswd by an inventor. thrcvgh purificaticn 
of the сстстсегсів! talata gr m, by means of а fecret ргссеєв. 

As the inventor ccnsiders it may be tubstitutcd for pure 
gutta-percha in cables, besides having other uses in the 
rubber industry, a description may preve of interest to 
readers of the ELECTRICAL REVIEW. 

The substance has been submitted to two chemists for 
analysis, with the following results :— 


Gutta-percha iis € e. 76°20 
Resir s Ре ИФ 9°20 
Water 2 s 2°10 
Insoluble residue - 12°50 

100:00 


The опу difference in the second chcmist’s analysis is 
that the resins ccme out 8°83. The ratio of gutta to resin 
is about 8:5, which seems to ccmpare favourably with the 
various substarces given in Obach's Die Gutta-[ercha," 
р. 60. If cre koks at Obrch’s table te will nctice tkat 
this ratio varies frcm 1 to 43. It appears, therefore, that 
in the prcceeg of manufacture much of the gum, about a 
third, is eliminatcd, ғо that tke rew substance is cx myarable 
with the very beet guttas. 


The simples submitted Lave a greyish red appearance, а 


soapy feeling when tcuched, and а different cdour to that of 
gutta-percha. It begins to soften at a temperature of about 
50° C., dissolving at shout 75? C., ard at this temperature 
can be pulled into tke firest threads. It is not very sticky, 
and diseolves in rolvents more slcwly tl an gutta-percha. 

Good gutta-percha skould also tet or solidify rapidly, ғо 
that when keirg solled cn to a dri m after coatirg a wire 
it may nct be destroyed mechanically for insulation pur- 
CSS. IIe Te material has been carefully ext n шка fre m 
this point of view in tke following way :— 

Small rp heres of the gutta-percha ard gutta-balata to be 
tet ted are made of approximately the t: me dimensione ; they 
are then softened by water almost at tke boilir g point. 
Into the e, bue is row inserted tke bulb of a fine thermo- 
meter, the gutta-percha entirely surrcunding it. It is then 
placed inside a glass vestel to shield it frcm draughts of 
air, and the rate of lowering of the temperature noted. A 
time registering apparatus enab'es the cuive of cooling to ke 
obtained with accuracy. 

It appears that pure gutta-percha without resir, when 
cooling, reaches at about 30° C. a point where there is very 
little temperature change for some time. This is the com- 
mencement of the hardening process, and it is somewhat 
analogous to the prccers of solidification of a salt solution, but, 
of course, gutta-percha bas between its melting and hardening 
an intermediate more or less plastic state. In this it 
resembles fcme irons, and other metals which soften before 
melting. It sprears that this“ point d'arrêt " is во ccnnectcd 
with the purity of the substance that impure guttas can Те 
detected at once by means of a cooling experiment of the abcxe 
nature. Impure gutta-perchas remain plastic for a long time, 
and show but a slight indication at 80° C. It appears also 
from this test that the new -gutta-balata is claseed with the 
best guttas. | 

The material has also been tested in the Laboratoire. 
Central D'Electricité, Paris, for specific resistance and 
specific inductive capacity. 

The method of testing the specific resistance was that of 
direct deflection, tinfoil electrodes being pressed on a slab of 
the substance and 200 volts applied. The values found 
were 200 million megohms at 22°C. and 20 megohms at 
70° C. after one minute's electrification. 

Hospitalier indicates that the specific resistance of gutta- 
percha varics between 25 ard 500 million mege bms, tbe latter 
figure being obtained fer the very purest semples. It varies 
with the temperature, pressure, ard duration of the electri- 
fication. Есг marufactured material, as uscd in cables, оге 
expects about 260 million megchms. 

A condenser was also made having the sukstance as 
dielectric, ard the specific irductive capacity fourd was 
akcut 3.  TLhe-velres given in Obach's tables vary frem 


2:7 to 4°49 for gutta-[ercha, so that the figure obtained 
ay pears satisfactory. Cle Cie 
~ Nothing, however, appears to be stated regarding the 
duration of charging the cordenser, or whether ару of the 
substance was tested for absorption effects, a matter of some 
importance. 

It would also be interesting to sce wkether the material 
resists rupture under a high alternating P.D., ard te krow 
whether or not it absorbs moisture to sny extent. The 
latter might easily be tested by immersing a smyle in 
water, ard weighing it carefully at definite intervals of time. 

Tke material bas alto keen tested for tenacity ard ex- 
tensibility by means of a special dynamometer, and the 
deformations under increasing loads measured пр to the 
point of rupture. The extensiors were mear red between 
two marks on the sample, and not between tke jaws of the 
ap paratus ав in Obach's experimente, since owing to slipping 
of the sample in the jaws, these are open to objection. 

The resulte of the traction experiments stow that tbe 
gutta balata compares with the purest samples of guttas, 
and is very superior to the impure varieties. These samples 
aleo bad been tested and flattened without intenge com- 
pression, so that in all probability if they had been ко 
treated the results would have been much bigher. 

Tle bydrates of scdium and potassium, and hydrochloric 
ard acttic acids, have no action on the material. Sulphuric 
acid makes it brown, but cnly discolves it slowly. А thin 
sample left for two months on a wirdow sil] exposed to the 
weather has lost its rose colour and ecapy feelirg, but still 
retains its suppleness. 

Compounds have been fcrmed with india-rubber. These 
contain frcm 8 to 40 parts of tke new gutta balata mixed 
with 82 to 50 parts of Para rul ber, 10 per cent. of sulphur 
being added in all cases. A table of tests is given, showing 
the resulting mixture to have епо тогв tenacity compared 
with ir dia-rubber, this increase excecding 400 per cent. By 
heating the different mixtures in toiling water, ard noticing 
whether they soften or retain their properties, it is shown that 
apparently a true compound is formed with the rubber. 

It sems that india-rubber vulcanised with the new gutta- 
balata, even with 40 per cent. of the latter, increases in 
tenacity ard extensibility, without any increase in weight. 
One can manufacture with mixtures of this sort extremely 
pliable substances, ard they can be sold at from 15 to 20 fr. 
the kilogramme, according to the quality of the rubber ufed 
in the mixture. | ' 

Gutta balata can also be mixed alone with sulphur. These 
mixtures have an increased elasticity up to 30 percent. of 
sulphur, and the hardness increases up to 40 per cent. 

Apparently a substance possessing so many valuable pro- 
perties will be largely used in cable manufacturing and in the 
rubber industry. 

Those interested are invited to write to M. Domede, 3, 
Rue Manuel, Paris, who is tke inventor of the process. 


A Tramway Recreation Club.—A recreation club has 
recently been formed Ly the Walthamstow tramway employés. A 
spacicus hall in the деј öt has teen placed at the service of tle 
club by the Tramways Committee, and tbis is being used as a 
combined reading room and gymnasium. Arrangements have becn 
made for a regular supply of rewspapers and magazines, and 
concerts, debates and lectures will form prominent features for the 
coming winter. The first emcking concert in connection with the 
club was held on Wednesday evening, the 14th inst, ь the Depot 
Coffee and Dining Roome, Chingford Road, at which there was a 
large attendance. The chair was taken by Mr. C. J. Wilkes (Cbair- 
man of the Tramways Committee), supported by Mr. J. H. Sansom 
and Mr. W. Murray (tramways manager). 


An Aberdeen Lawsuit.—In our iesue of November 9th, 
p. 758, а lawsuit was reported between the British Westinghouse 
Electrical and Manufacturing Co, Ltd., snd the Aberdeen Cor- 
poration. We are asked to point out in connection with this rot ice 
that the action in question was taken by the British Westinghouse 
Co., as main contractors to the Corporation, at the instigation of 
Messre. Willans & Robinson, Ltd., of Rugby, their sub-contractors 
for а reciprocating engine of 750 KW. The difference between 
Mesers. Willans & Robinson, Ltd., and the Aberdeen Corporation 
arose in cornection with certain defects which the Corporation 
argued bad devel ped in a cast-iron fly-wkeel, and Messrs. Willans 
and Robinson, Ltd., whilst disagreeing with the view taken by the 
Corporation, claim ed ¢rbitration under an arbitration clause in the 
contract. We are asked to make clear the fact that the laweuit was 
brought at the instigation of Messrs. Willans & Robir scn, Ltd., and 
not at tbat of the British Westinghouse Co. 
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A NEW METHOD OF MEASURING SPEED 
IRREGULARITIES. 


IN the case of alternators running in parallel, serious trouble is 
sometimes intrcduced by the fact tbat the speed of спе or of both 
machines is not perfectly. uniform from inetent to instant. It is 
especially important in this respect ¢o know the maximum 
difference between the positions of the two armatures relatively to 
corresponding poles, ic., the maximum difference in the phases of 
the voltages of the two machines. Many more or less satisfactory 
methods of measuring and recording this comparatively small 
fluctuation have been devised from time to time, but the fellowing 
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arrangement, dus to Heer G. Н ilischiner, would appear to have 
some distinct advantaz»s over the older methods. "Th: connections 
employed are shown diagrammatically in plan and elevation in 
fig. 1. In order to avoid all psn friction, tae record is male by 
mans of an eleciri: зра k passing through a sheet of paper. Oa 
the spindle of one of the two alteraators a brass contact disk s, is 
mounted, with a small ріезе of fibre ғ let in at one point of its 
periphery. Oa this disk two brushes ò b rub and, normally, close 
the primary circuit of a вш Vl industioa coild,d, For a1 instant 
in each revolutioa, when the brush co nes to the piece of fibre, this 
circuit is interruptel, and at this instant, consequently, a spark is 
prodacef betwe:n tae secondary terminals of the induction coil. 
Thess secondary ter ninals are formed of two thin brass strips e, с, 
separated by th: recording paper p, and by an insulatio1 (paraffined 
cardboard) disk в, attachel to the shaft of the second alternator. 
This disk is pierced by a specially shaped slot ¿ inclined to the 
radius of the disk, and it is through this slot (at a height depending 
оз the relative poiitions of the slot, and the strips с at the instant 
when the circuit is broken at b) that the recording spark passes. 
If the pap ar is drawn past ths "р by hand a continuous record 
will be produ:ed by the aetion of the successive sparks. Supposing 


the two alternators are running exactly synchronously, the disks 
will always o:cupy tha same reiative positío1s at th» insta ats when 
th» brushes ö, b cane the sparks to pass, and the resord will ba a 
straight horizontal line. If, however, huating is taking pla ze th; 
instants at which tha circuit is broksn by disk s, will correspoad 
with various positions of disk 82, aad so various poiats of the 
iaclinad slot will b» opposite the strips e, es, and the successive 
sparks will pass at diffsreat heights, and form а wavy curve аз 
shown in fiz. 2. Ia sash acarva it is only ће height or amolitule 
of th» waves which is of importance; the horizoatal scale dspands 
oily ол the sp»31 ab waich the paper is draw. past, and this 
cannot, of coarse, be quite uniform if done by hinid. 

Tas ship? and slop: of the slot in disk s, is of importan:a. Tae 
leas its deviation from the direction of a radius the more sensitive 
will the arrangament ba (the greater the amplitu le of curve pro- 
daced by ‘a given irregularity). In order that amplitule of wave 
shall Jacaurately represent angular deviation batwaen the two 
alternatora, it із ess3ntial that ths increase of length of ralius 
measarel from tha ceatra of th» disk to the point of intersaction 
with the ‘slot shall be proportioaal to th» increase in angalar 
distance betwen th: radii, 4.e., іа fiz. 3 p nast equal r + a p where 
r = ralius at angle 0°, р = radius at angle p, and a is a constant 
dstermiainz th» slop3 of tha slos. [Ia fir 1 the slot is show. radial 
n3521l of sloping, ard in fig. 3 a p should be a 9.] 


In practice the disk s, is provided with several slots of various 
slopes, and representing various ranges of mas ire nent. By 
moving the brushes ö, round disk s, any desired oae of these 
slots сап ba3-broaght into aztioa.— Der Elektrotechaiker, Saptsm er 
186 and 15th, 1906. 


Electric Smelting of Iron Ore. — A furnace 
d:iseib21 ia Elsctro-ch: meu and Metallurgical Industry, Vol. 
IV, No. 7, was desigied by De. Р. 2 T. Héroult; it 
co assisted esssutially of ап iroa casing containing a coppor 
strip to praveat industaace, ani bolted to an iron base. Tue 
botto n WIS covered with carboa past» ani the sides were lined 
with fire-brick coataining a carboa paste fas. The electrodes 
were minufacturel by the H4roualt pro:eis in S reden, and had the 
dimensioas 16 ia. x 16 in. x 6 ft. Tue contact with the cable con- 
sists 1 of a stssl в эз rivetel to four eoppor platessa, which ended in 
a support for a pulley. Tue electrode was supported by a chain 
workiag over a win 1. Taeelsstrical energy was supplied by ons 
pù of а threz-p3is3 49)-Kw., 3)-cycle, 2,4))-volt alteraator, 
and wis deliverel at 2,20) volts to a 225-к v. oil-200led trans- 
former which lowered the voltaga to 50 volte. Attem»ts were male 
to пзе th3 calori&: energy of the carbon monoxide, bub without 
com lets suc:ess. Tae pig - iron produ:e 1 has a very low phos- 
р'зогаз consent. Таз Е.Ч.Р.-угагз coazum ad рег toa of pi ware 
0:276 for m1gn»tit3 containing 55:35 per сеп“. iron. 


Passivity of Iron.—In a paper recently read b2fore the 
American Cremiral Society, О, Med. Gordoa азі Е. E. Clark 
disc 138 the question of the passivity of iron. If the view be retained 
that iron becomes passive under cartain circ imstance3-b3cause the 
metal is covered with a film of oxide, the iron should behave lik: 
an electrical созде ser, an insulating layer of oxide lying between 
the metal and the solution, which are both conductors, The authors 
have accordingly examidedthe behaviour-of passive iron electrodes 
in various solutioas, measuring their capacities against that of a 
matallic cond2nser of knowa cipicity by means of a Wheatstone 
bridge. Таеу fi id that tha passive electrodes possess an easily 
measurable capacity, whersas active electrodes, e.g., iron in dilute 
nitric acid, and freshly deposited electrolytic iron, show no sigu of 
such capacity; that th» саръсібу is of approximately the same 
mignitude as the capacity of aluminium, waich-is kaowa to ba 
covered with a film of oxide; and that ал elestrode oxidised in а 
Bunsen flame exhibits a capacity of similar value. Tue oxide film 
proiuced by heating in а flam» is five or віх times as thick as that 
formed on iron whea rendered passive by treatment with coacen- 
trated nitric acid. It is also characterisel by possessing a low 
resistance, i.e., the metal behaves like a leaky condenser. Hence 
passive iroa does bahave as though coated with a layer of oxide. Tae 
authors also find that iron which has be2n exposed to air and then 


Fig. 3. 


introduced into a neutral solution belaves qualitatively in the sams 
fa zhio a as iron oxidised in a fla ne. It3capacity is som3what greater 
than that of passive iron, and its resistance- is rather smaller; this, 
in the a1thors' opiaion, baia; dus to miauts cracks or op mings in 
the oxide coating. 


Telephotorcaphy.— Acsordiag to th» Berlia corres- 
poadent of the Trebune, Peot. Korn, of th» M 1nich University, has 
ва ззееіей in sending photographs anl sketch33 6 or 7 in. square 
from Manich to Nirem erg ia from 10 to 15 minutes. Tae photo- 
graph is place 1 ол a transparent glass cylinder, which revolves 
slowly and at the sane tim? moves from right to left. А ray of 
light is thrown on the cylinder by means of an electric lamp ani 
lens, ard when the ray reaches the interior of tha cylinder it is 
brighter or darker a2corliag to th» colouring of that particular 
part of the photograph through which it passes. Inside the cylinder 
is som: aeleaiu n, which varies an electrical current passing through 
it ia proportioa to the intensity of the light brought to bear on it. 
Tne re:eiving apparatus coasists of а Nerast lamp placed inside a 
glass cylinder covered with sensitised pap3r, oa whic’ is reproduced 
the photozrap’ in its exact shades, provided that the cyliadera at 
each end of the wire revolve at exactly the same speed. It is 
hopei to mike such improvements in the apparatus as will enable 
pictures to be photographed in two minutes. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Thompron & Co., Electrical Patent 
gents, 829, High Hclborn, London, W. C., ard at Livepgccl, to wkcm all 
inquiries shculd be addressed. 


24,0614,05. “Improvements in electric arc lamps.“ H. Bevis ard A. E. 


Ахсоір. (Date applied for under Rule 5 of the Patents Rules, 65, Novemter 


$204, 1905.) November 17th. 

25,429. Combined terminal and twitch for attaching to sparking plugs of 
internal combustion engines." W. F. KELLY. Novemler 12th. 

25,456. ‘Improvements relating to electrical switches." D. К, Moxris and 
G. A. Lister. November 12th. 

25,489. “Improvements in a jrocess of electrolytically extracting metals 
rom orcs.” М. Peprectr-Lioyp ard A. M. GAD ERH. November 12th. 
Comp'ete.) 

25,501. “Improvements in and relating to elcctro-maynetically-operated 
valves." E. L. WuiTE and E. C. Hor dLHSTaEDT. November 12th. 

95,08. “Improvements in e'ectrie fire alarms." W. Marz kA and W. 
ТеимквмАХх. November 1201. Complete.) 

25,509. “Improvements in and connected with fuse plugs." W. MATZKA 
and W. TIMMERMANN. November 12th. Complete.) 

95,557. “Improvements in track brakes for electric tram.cars and the like.“ 
Mountain & GihsON, Lin., and A. F. H. HEAD. November 18th. 


25, 8 8. Improvements relating to electric light and gas shades for 
advertising and other purposes." A. B. GRT GSN and A. J. MILIICHIP. 
Novem ber 18th. 


25,5600. Roller catcher for trolley wires." E. А. AxDbT RON. November ІЗІ. 

25,569. “Improvements in electric block sigrals." G. P. Finnigan, 
November 18th. (Cciplete.) 

25.598. Improved method cf operation of pumps and magretce ccnnected 
with explosion motors." J. &ryarg. November 13th. 


25,599. “ Improvements in electric furnaces.” A. REW NOL DB. November 13th. 


25,609. Device for locating submarine mines and for cutting the cables 
thereof." А. А. Stronk. November 13th. 


25,622. “ Improvements in electrcdcs for electric arc lamps.“ THE BRiTIEB 
Tuomsosn-Hotston Co., Lir. (Allgemeine Elektr. citate-Getellschaft, Germany.) 
November 13th. 


25,627. “Improvements in switch releasing mechanitm for coin freed elec- 
ricity meters.“ J. M. Тоскткі. November 18th. 


25,632. “Improvements in or relating to msgneto-electric generators.“ 
J. A. WiiLiaMs, Novemler 18th. (Complete.) 


25,678. ‘Improvements connected with are lamps." Т. McCLELLAND, Jun., 
and C. KnATT. November l4th. 


25,665. “Improvements in fuse heads for electric blasting.“ 
November 14th. Complete.) 


25,758. “ Improvements in and relating to electric motor control systems.“ 
еюн Тномѕох-Носвтох Co., Ltp. (General E’ectric Co., U.S.) Novem- 
r 14th. 


25,761. “Improvements in cr connected with accumulator cells." Н. 
LEITNER. November l4th. 


26,770. ‘Improvements in tremblers of induction coils." ELECTRIC IGNITION 
Co., LT., and F. H. HALL. November lóth. 


25,788. “Improvements in and relating to electric, light Sittings.” 
Всоркх. November 15th. 


25,795. “Improvements in or relating to electric ignition devices as used in 
connection with internal combustion engines." M. В. FIEI D. November 15th. 


25,818. Photo telegraphone." G. C. GELER., November löth. 


25, 884. Elastic high tension cable for conducting electricity." А. Н. PiRIE. 
November 15th. 


25,863. ‘Improvements in and relating to current collecting devices for 
electrically-propelled vchic!es." THe British THomson-Houston Co., LTD. 
General Electric Co., United States.) November 15th. 


25,617. "Improvements in magneto-electric machines more especially in- 
ended for effecting sparking for the ignition of the explosive mixture in in- 
ernal combustion engines." А. DE SaIN I- ROMAN. (Date applied for under 
Patents Act, 1901, May 25th, 1906, being date of application in France.) 
November 15th. (Complete.) 

25, 801. Improvements in electric switches." W. J. Арр1вох. November 16th. 


25,931. ‘Improvements in ог in connection with electric igniticn devices for 
use in connection with internal combusticn motors." L. E. WirsoN and F. М. 
BigTILL. November 16th. 


25,988. ~“ Improvements relating to electro-mechanical transmissicn devices.“ 
M. JOHANNET. (Date applied for under Patents Act, 1901, December ith, 1905, 
being date of application in France.) November lth. (Complete.) 


25,991. “Improve ments in electric furnaces.” MASCHINENFABRIK OERLIKON, 
GOTTLIEB WUTHRICH and E. &T1RNIMANN, November 16th. 


25,992. “Improvements in electric furnaces." MASCHINENFABRIK OERLIKON, 
GotTIiEB WUTHRICK and E. F11ENIMANN. November 16. 


25,594. ''Prccers for the soldering of incandescence filaments of electric 
incandescence lamps to the cendueting wires.“ Н. Ківі. (Pate ay plied for 
tnder Patents Act, 1901, January 20th, 1906, being date of application in 
Germany.) November 16th. Complete.) 

26,010. Improvement in ignition and portable aecumulators (eleetr/e).' A. 
SHEPHERD. November 17th. 


26,055. Improvements in electric arc lamps." Н. 8. HarrikLD and F. M. 
Lewis. November 17th. 

26,066. Improvements in ond relating to trucks for electrically-propelle d 
vehicles.“ TRE BRITISH THomson-Hovston Co., Lrp. (The General Electric 
Co., United States.) November 17th. 

28,086. Improvements in electrical winding mechanism for clochs." J. 
STTIOER and J. Besancon. November 174. 


* 


F. RENDER. 


C. C. 


PUBLISHED SPECIFICATIONS. 


be ebtained of Messrs. W. P. 
C., and at Liverpool, price, post 


Copies of any of these Specifications ma 
THompson & Co., 822, High Holborn, 
free, 9d. (in stamps). 


1905. 


MANUFACTURE OF INCANDESCENT ELECTRIC Lamp” FILAMENTS FROM THORIUM. 
British Thomson-Houston Co. (General Electric Co.) 14,9724. July 20th. 
(Date applied for under Rule 5, Patents Rules 1906, July 20th, 1906.) 

ELECTRO-CaPILLARY APPARATUS. E. Oldenbourg. 19,425. September 26th. 

MacNrTo-ELECTRIC OR ELECTRO-MAGNETIC MACHINES FOR USE IN AUTOMOBILES 
AND FOR OTHER Purrosks. J. A. E. РеПогсе. 21, 248. October 19th. 

METHOD AND MEANS or HERMETICALLY SEALING A WIRE OR METALLIC ELECTRIC 
CONDUCTOR, OR OTHER BUBSTANCE THROUGH OR INTO VITREOUS SUBSTANCE, 
SUCH АВ LEAD, Jena, on Quartz Glas. C. O. Bastian and G. Calvert. 
21,883, October 90th. 


ELECTRICAL Switches. Electric & Ordnance Асссьвогієв Co. and R. F. Hall. 
<; 21,485. October 23rd. 


SELECTIVE SIGNALLING ; APPARATUS, APILICABIE FOR 'TELFPHONIO AND CIRERR 
Porroses.@ J. D. F. Andrews. 21,565. October 281d. " 8 

Vacr uu TUBE OR APPARATUS FOR THE PRODUCTION OF Vior ET OR UIIBA- VIOLET 
Rays, X-Rays, OR OTHER Rays OR COMBINATION , CF HAYE, LY Јл тох CN 
Low-TENsION CURRENTS. J. C. Bewie and J. Н. EEe!ps. 21.04. (ctober 
26th. e 

MANUFACTURE OF HYPOCHLORITE 'BSoLv110N8 BY ELECiROLYTIC Мктнорв. W. P. 
Digby. 21,949. Octcber 28th. 

SUPPORTING AND MOUNTING OF ТИЕ SBAF1ING OF €£HIT8' AND ANALCCOURLTELE- 
GRAPHIC APPARATUS. А. V. Grant. 21,976. October 28th. 

BRAKING POLYPHASE INDUCTION Motors. Н. Braun. 22,165. October;Blst. 

IRoN-FRKE VARIABLE INDUCTANCES. G. F. Mansbridge. 22,06. Ссісі єг 3166. 

APPARATUS FOR CONTROLLING, THE SUPPLY OF E1¥CTRIC FNEEGY )2E CM ALTE RT MIN 
CUERENT ELECTRIC GENERATOBS TO ALTERNATING CURRENT Er1 r«ani Motors. 
R. S. McLeod. 22,281. October 3lst. 

INCANDESCENT ELECTRIC LaMPs. British Thcmson.Housten Со. 2 (Genera! 
Electric Co.) 23,487. Ncvember 17th. 

Evectric RESISTANCES. British Thomson-Houston Co. (General Electric Co. 
24,855. November 80th. 
SwircHBoARDS. C, K. Mills. 

December ith. 
ELECTRIC TELEGRAPHY. E. Raymond-Barker. 25,866. December 12th. 


Evrectric Arc Lamps. B. M. Drake, A. D. Jones and Jandus Arc Lamp and 
Electric Co. 26,854. December 28rd. 


(M. Vitous and W. P. Hammond.) 25, 181. 


1908. f 


ELECTRIC IGNITION GEAR FOR Explosion ENGINES. L. A. Gianoli. 9,208. April 
I8th. (Date applied for under International Convention, April 20th, 1905.) 

TELAUTOGRAPHS. F. Ritchie, 11,956 and 11,957. May 22nd. 

FITTINGS FOR SUPPORTING OR CARRYING ELECTRIC Lamps. J. Dugdil. 19,01. 
May 23rd. 


ык. 1 5 ADMINISTERING HybRo-ELECTE)C Bartus. G. A. Knotbe. 16,176. 

uly ith. | 

SECONDARY BATTERIES OR ACCUMULATORS. E.H. Schneider. 18,665. August 18th. 

SusrENDED ELECTRIC RaiLways. F. E. D. Acland and B. Greiff. (A. Bleichert 
and Co.) 2,787. February 5th. 

CONDENSERS FOR WIRELESS TELEGRAPHY AND OTHER Uses. W. W. Massie. 
4,220. February 20th. 

ELECTRO-MAGNETIC PLAYING DEVICE FOR KEYBOARD AKD OTHER MUSICAL INSTRU- 
MENTS. F. Schubbe. 12,135. May 24th. (Date applied for under Inter- 
national Convention, May 25th, 1905.) 

Pusu BUTTON CONTROL SYSTEMS FoR ELECTRIC ELEVATORS. W. Sprowson, A. B. 
Hall and W.G. Burn. 12,233. May 25th. 


SUCTION CR PRESSURE Ав NOZZLE ron CLEANING OUT PLvUG-HoLes or TELER- 
PHONE INSTALLATIONS AND THE LIKE. A.Serenyi. 12,937. June 2nd. (Date 
applied for under International Convention, June 2nd, 1905.) 


ELECTRIC S8wiTCHES. E. Neudorffer, 18,887. June 9th. 
JUNCTION Box FOR ELECTRIC CaBrks. Т. B. Reader. 14,910. June 80th. 
ELECTRIC FvsES ror BLASTING. F. Render. 17,026. July 28th. 


APPARATUS FOR PROTECTING ELECTRIC CIRCUITA AGAINST EXCESSIVE CURRENT 
STRENGTHS. Siemens Bros. Dynamo Werks. (Siemens Schuckert-werke 
Ges.) 17,166. July 3th. 


Price Advance in Austria. — The Association of 
Aurtro-Hungarian firms who are engaged in the production of 
articles comprised under the heading of light electrical engineer- 
ing apparatus and appliances announce a fresh advance in prices. 
In July an increase from 10 to 15 per cent. took place, and as a 
result of the further rise in the cost of raw ma'erials it has now 
been decided to advance the 15 per cent. to 20 per cent. 'The 
associated cable factories, which acted in a similar manner in July, 
have also ma?e an addition of 5 per cent., making a total increase 
of 20 per cent. for the present year. 


A Colliery Plant Breakdown.—At the Silverwood 
Pit of the Darton Main Corrteny Co. there was recently a break- 
down of the engine portion of the electric generating plant, which 
rendered necessary the ordering at once of a 300-xw. alternating- 
current generator and exciter. А quick delivery was the chief 
condition, and the British Westinghouse Co. gave a delivery within 
14 days, the time under coatract. 


Temperature of Formation of Carborundum, &c.— 
S. A. Tucker and A. Lampen have recently made some measurementa 
of the temperatures of formationand decomposition of carborundum, 
the crystalline silicon carbide, and also of the formation of siloxicon 
the amorphous silicon carbide, using a specially designed experi- 
mental electric furnace, and an optical pyrometer. In two tests 
the temperature of formation of carborundum was found to be 
1,920* C. and 1,980* C., and the temperature of its decomposition 
into graphite 2,218° C. and 2,223? C. The temperature at which 
the amorphous carbide changed into the crystalline variety was, on 
an average, between 1,950“ and 2,220° C. When carborundum is 
manufactured in an electric furnace of the usual type, the product 
is sharply separated into layers of graphite, carborundum, and 
siloxicon; but the boundary between the carburundum and the 
siloxicon is less distinct than that between the carborundum and 
the graphite. 

In some further experiments with a resistance furnace (carried 
out by Lampen only?, a mixture of three atoms of carbon and one 
molecule of silicon reacted to form silicon carbide at about 1,600? C., 
the substance became crystalline between 1,900° and 2,000* C., and 
decomposed between 2,200" and 2,240? C. A mixture of three 
atoms of carbon and one molecule of calcium oxide (lime) yielded 
no calcium carbide at 1,700°, a little at 1,725°, and a considerable 
quantity at 1,740° C. Fireclay was unchanged at 1,350°, but melted 
at 1,400° C.; firebrick melted partially at 1,550° and completely at 
1,600" C. Dresden crucible porcelain softened at tke corners at 
1,600", and melted at 1,650* C. Pure quartz softened similarly at 
1,6:0*, and melted at 1,700* C. A magnesia brick, containing mu th 
iron, softened at 1,900“ and melted at 2,000" C. 
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THE VICTORIA FALLS POWER 
SCHEME. 


Тнк Engineering Supplement of the Times for November 
28th contains a double - column article which bears a 
suspicious resemblance to those fascinating and well-written 
columns which appear almost daily in the Times itself under 
the note that they are from the pen of a member of the 
Times advertising staff after close personal investigation of 
the brandy, or of the cure for brandy, or oi whatever 
other article the advertisers are desirous to bring before the 
public. 

This“ Supplement“ article bears no such label, and the. 
effect on the wary reader is to make him read the whole. 
thing by paragraphs, beginning from the end, in order that. 
he may prevent Mother Seigel or some equally wily oid lady. 
scoring off him once again, for in such cases ke feels that. 
there is no hit if the stroke has been anticipated. 

The only way actually to prove that this Times article is. 
an advertisement is by referring to che Contents. It is. 
omitted from the index of Editorial contents, bu: is included 
under the Advertisers’ list. Would one reader out of a. 
hundred notice this, and noting it appreciate what it. really 
meant? But even this disclosure has apparently caused 
displeasure, for in the Supplement for December Sth there 
is another write-up of the scheme, booming its claimed. 
advantages, but this article is indexed nei: nher under 
Editorial nor under Advertisement Contents! Surely the 
Times has fallen from its high estate when it ‘ends itself 
to this sort of thing! 

It was only necessary to read the puff preliminary, to ear- 
mark at once all available assets in readiness for the opening 
of the subscription lists. 

A 50, 000-H. P. initial hydraulic turbine generazing station 
at the Falls, a 600 or 700 miles transmission line, an 
immense hydraulic accumulator and a reserve steam station 
on the Rand itself. That is the simple scheme, and it wil! 
work as follows :—The Falls station will generate con- 
tinuously at a load factor of 100 per cent., for tLe fluctua- 
tions in the load at the Rand will be smoothed ont “ by 
raising water to a position where it is conserved. and where 
it is instantly available for the reproduction of electric 
power at such times as it is required.” But the Rand con- 
sumers would not enter into contracts with continuity of 
supply depending on the integrity of 600 or 760 miles of 
transmission wires, plus the few hours’ reserve of the 
hydraulic accumulator, so the reserve steam station is to be 
available for such emergencies. As the mine-owners have 
insisted ол continuity of supply under all conditions, it is 
obvious that the reserve steam station must be oj the same 
capacity, less something for transmission losses, as the Fall: 
station, and it is noticeable that the article omite to make 
any point at all of the magnificence of the cc dined load 
factor. E 
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We shall not te knocked out of time by astonishment 


when we hear that the reserve steam station is to be erected 


firsti—^» „ long way! 

We enter into a fuller discussion of the scheme on another 
page of this issue. "The promoters think they can throw 
cold water on all criticism which is advanced by boastfully 
pretending that the views of no experts other than their 
own are worth considering. “Insist upon the production 
of their credentials," impertinently says Mr. Wilson Fox, “in 
regard to their right to speak with authcrity as practical 
engineers upon questions involving the transmission of power 
over long distances.“ Statements of this kind and sugges- 
tions that all expert criticism is influenced by a rival under- 
taking may play a part in the persuasion of the public, but 
they are not likely to be regarded seriously by engineers. 

Two very impcrtant dispatches have been sent by 
Reuter's agents at Berlin and Johannesburg, which ought 
to be given the widest publicity possible when the British 
South Africa Co. seems to be * working" the Press of the 
country in its favour. Here is the one from Johannes- 
burg :— 

| Johannesburg, Dec? nber 3rd. 

The Goverument has refused the application of the African 
Concessions Syndicate for power to construct an electric power 
line through the Witwatersrand, on the ground that the syndicate 


docs not comply with the laws of the colony as it is not working a 
mine or carrying on any works. 


And here follows that dispatched from Berlin :— 


The prospectus of the South African electric power scheme, in 
which a number of German tanks are financially interested, and the 
great Berlin electrical company, the Allgemeine Elektrizitiits- 
Gesellschaft, is concerned, will appear shortly. The Berliner 
Tagrblatt understands that the sckeme is on a much smaller scale 
than at first planned, and (аё for the present there is no question 
of harnessing the Victoria Falls. The Allgemeine Elektrisitiits- 
Gesellschaft will erect a power station of £0,000 н.р. in the 
neighbourhood of Johannesburg on behalf of the English company. 
The promoters of the scheme are the Chartered Co. The 
possibility of eventually harnessing Victoria Falls will, according 
to the Tay bintt, be reserved. In the new company's statutes the 
services of the German company will be repaid by the apportion- 
ment of Preference shares in the new company to the German 
financial group.— Reuter. 


It is satisfactory to see that all criticism has not been 
etifled. The Pall Mall Gozelte has rendered splendid service 
on previous occasions when independent straight-talking has 
been needed, and we cannot refrain from quoting a plainly- 
spoken criticism which appeared in its issue of Tuesday :— 


The more we Lear abcut this matter the more amazing and 
incredible tLe whole thing teccmee. For several days past many 
papers have been spreading themselves on preliminary puffs, and 
to-day tkere is an exhibition at the Chartered Co. Museum 
of the models, plans, &c., connected with tke sckeme. Exactly 
what useful purpote this is expected to serve is difficult to under- 
stand, but the Eanket advertisement of the same character was £0 
successful that it is probably hoped to achieve equally brilliant 
results on this cccasicn. But before the scheme got to this ttsge 
we should have at least expected to learn on cfficial authority what 
support the scheme Lad obtained from the Transvaal mines, and 
whether contracts for the supp'y of power had been entered into 
with the leading groups. The silerce on this most essential factor 
was significant, but to-day's news may help to explain it. A 
Reuter telegram from Joharnesburg states tLat the Government 
have refused the application of the Africa Concessions Syndicate 
for rights to construct an electric power line through the Witwaters- 
rand! Itscens absolutely ircredible that all these preliminary 
arrangements should Lave keen made and contracts entered into 
with the German Electric Co. before this indispensable authority 
was obtained, rut Reuter does not often make mistakes in matters 
of that kind. Arvhow, tbe next etage in this extraordinary venture 
will be awaited with increasing interest as the result of this latest 
develop ment, Lut meantime the laughter is hard to suppress. 


. needed. 


THE proceedings at Tuesday's meeting 


5 of the L. C. C. were enlivened by come 
ramway ; | 
Accomnts, Strong observations on the motion for the 
reception of the report of the Finance 
Committee. Sir J. W. Denn asked whether, in view of the 


statements published in the newspapers alleging that the 
tramways accounts were cooked, which assertions he stated 
were lying statements, the chairman could see his way to 
bringing up at an early date a full and authoritative state- 
ment in regard to the tramway accounts. Sir M. Beech- 
croft and Colonel Rotton protested against the use of such 
language, and the chairman of the Council was asked 
whether such remarks were in order. After being pressed 
on the question, Mr. Evan Spicer stated that he did not 
think it wise to employ such expressions in the Council 
chamber, and he ruled them out of order. Sir J. W. Benn, 
in withdrawing the observation on the chairman’s ruling, 


substituted for lying statements the words *''sentimenta 
which are opposed to accuracy.“ 


Lord Welby, chairman of 
the Finance Committee, then stated that bearing in mind 
the misunderstardings and misrepresentations on the sub- 
ject of the tramways, it appeared that the production of 
the suggested statement was eminently desirable. He had, 
therefore. taken the opportunity of speaking to the Comp- 
troller with a view to the preparation of such a return 
showing the financial results up to the present time of the 
Council’s tramways north and south of the Thames. We 
thoroughly agree that a plain unvarnished statement is 
We could wish for no better proof that Sir 
J. W. Benn ard his tramway colleagues on the L.C.C. 
are in the wrong in this matter of tramway finance 
than angry and abusive utterances. We shall await 
this new return with considerable interest, but how long 
before the March elections will it be available? Will it be 
in time fer more of these searching“ lying“ analyses to be 
made? 


Tun annual dinner-conversazione of the 
I. E. E. last Tuesday passed off with its 
usual success ; the latter part of the pro- 
gramme is highly appreciated by all, and it is a pity that 
the excellent example of the Institution in this respect is not 
followed by other societies. Members see but little of one 
another in the too-brief opportunities afforded after the 
meetings, which only too often are still further reduced by 
the protraction of the discussions beyond 9.30. Why 
should not at least one meeting be set apart for a short 
discussion on some matter of general interest, closing early 
enough to allow of at least an hour's chat? At the dinner 
we heard of an admirable custom, practised in America, of 
dining together informally in a room reserved for the 
purpose (without special charge) in a restaurant, before the 
commencement of a meeting, ard this idea seems worthy of 
adoption. 

If the speech-making after the annual dinner were cut 
still shorter than at present, thus affording more time-for 
conversation, we are quite sure that the great majority 
would cordially approve, for, as was abundantly proved to 
us on the lust occasion, the speeches are inaudible to very 
many of the guests, and, we fear, somewhat tedious to those 
who hear them. 

Regarding the amusing skirmish between Colonel Crompton 
and Captain Hemphill, it appeared that the latter, while 
emphasising the anxiety of the L.C.C. to hasten the con- 
struction of tramways‘and the supply of electricity in bulk 
to London, overlooked two facts: one, that it was the 
County Council, and no other, that delayed electric traction 
in London for at least five years; the other, that the Council 
last year bitterly opposed the scheme brought forward by 
Mr. Merz, upon which it has since based its own. 


The I. E. E. 
Dinner. 
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ELECTRICAL SCHEMES IN PARLIAMENT. 


THE following summary of schemes, more or less electrical, 
to be submitted for consideration in the 1907 Session of 
Parliament, will be perused with interest by our readers, 
who, however, will find them neither so interesting nor so 
numerous as at this time last year. 

The English applications will, as a rule, be found in full 
in the London Gazette. 

The proposals for supplying the Metropolitan area, by the 
London County Council and four rival syndicates, stand 
forward as the most prominent; the first named is, of 
course, the most ambitious scheme, and it will be noted that 
it contains special clauses relative to the use of gas for 
generating purposes. Fourteen of the London companies 
are associated in another scheme, and our old friend the 
* Administrative" hinges a further proposal on the recom- 
mendations of the Select Committee to whom the L.C.C. 
1906 Bill was referred. No railway or tramway schemes of 
special interest are set down for consideration in the coming 
session. 

I.—Eleetric Lighting and Power Proposals. 


Arbroath.—Provisional order for area by Mr. G. Balfour. 

Aston Manor.— Extension of Corporation's area of supply. 

Bermondsey.—Extension of area of supply. 

Bideford.—Prov. order for area by Mutual Electricity Supply Co. 

Boston Spa.—Power to apply for prov. order by Gas Co. 

Brighouse.—Further provisions relating to Corporation's electri- 
city supply. 

(Somerset) and District.—Provisional order for the 
area by a new company. 

Carnarvon.— Agreement between Corporation and National Elec- 
trical Construction Co., Ltd., and further powers for supply. 

Castleford.—Prov. order for area by Electrical Distribution of 
Yorkshire, Ltd. | 

Chesham.— Extension of time for carrying out prov. order. 

Chesham.—Prov. order by Empire Electric Light and Power Co. 

Devonport.— Farther provisions ; exemption of apparatus on hire 

Dundee.—Extension of area of supply. [from distress. 

Egham.—Prov. order by syndicate. 

Electric Supply Corporation, Ltd.— Transfer to this company 
of undertakings and orders relating to Exmouth, Hitchin, 
Sidmouth, Stevenage, Dawlish, Hendon, Teignmouth, Chelms- 
ford and Totnes, in England, also to Dumbarton, Dalkeith, 
Dollar, Jedburgh and Melrose, in Scotland. 

Felixstowe and Walton.—Confirmation of agreement between 
U.D.C. and Suffolk Electricity Supply Co. 

Formby.—Prov. order for U.D.C. 

Grays and Tilbury Gas Co.—Supply of electrical energy. 

Greetland.—Prov. order for area by Electrical Distribution of 
Yorkshire, Ltd. 

Grimsby.—Extension of Corporation's electricity supply in ad- 
joining areas. 

Halesowen.—Prov. order by Shropshire, Worcestershire and Staf- 
fordshire Electric Power Co. for area. 

Haslingden, Rawtenstall, Bacup and Ramsbottom.— Appli- 
cation by Lencashire Electric Power Co. for a prov. order for 
supply in these areas. 

Henley-on-Thames.—Prov. order for Henley and District by 
Mutual Electricity Supply Co. 

Hipperholme.—Amendment of U.D.C.'s prov. order; extension of 
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e, &c. 

Leicestershire and Warwickshire Electric Power Co. —Exten- 
sion of time; provision for overhead transmission. 

Liversedge.— Prov. order for area by Electrical Distribution of 
YorksLire, Ltd. 

Lytham.—Prov. order by U.D.C. 

aldens and Coombe.—Provisional order by County of London 

Electric Supply Co. 

Mansfield.— Extension of Corporation area of supply. 

Middlesbrough.—Power for Corporation to work transporter 
bridge by electric power. 

Minehead and Dunster.—Provisional order for electric lighting 
in Minehead and district. 

Ne oe and amendment of Corporation's prov. 
order. 

Ogmore and Garw.—Powers for U.D.C. to purchase undertaking, 
&c., of Ogmore Valley Electric Light and Power Co. 

Oxford and District.—Power for tramways company to take 
transfers of prov. orders. 

Paignton.— Prov. order for area by Western Electricity Corpora- 
tion. 

Penrith.—Amendment of U.D.C.'s prov. order. 

Pontefract.—Prov. order for area by Electrical Distribution of 
Yorkshire, Ltd. 

Pontefract.— Application for prov. order by Corporation; supply 
in bulk from or to other authorities ; hire of apparatus, &c. 

Pontypridd.—Appropriation of land for electrical purposes. 

Rawtenstall.— Further provisions in regard to Corporation’s 
undertaking. 

Rhymney Valley.—Provisional order by Rhymney Valley and 
General Electric Supply Co. 

ene (Surrey).—Confirmation of company’s powers to 
supply. 


St. Albans and District.— Prov. order to enable St. Albans Co. 
to transfer undertaking to North Metropolitan Electrical 
Power Distribution Co. 

Scottish Central Electric Power Co.—Provisional order for 
arts of Falkirk, Larbert, Grangemouth, Denny, Dumpace, 
ilsyth and Glamannan, and for parish of Cambernauld. 

Shanklin.—Application by Gas Co. for prov. order. 

Sheffield.—Sapply in bulk by Corporation to neighbouring areas. 

Somerset and District Electric Power Co.—Acquirement of 
prov. orders and other matters. 

Smethwick.—Provisional order for electric supply in area by 
Birmingham and Midland Tramways, Ltd.; further powers for 
tramway supply. 

Stockport.—Special clauses as to Corporation supply in certain 
cases. | 

Stoke-upon-Trent.— Extension of supply area. 

Sunderland.—Provision as to charges in special cases. 

Tunbridge Wells.—Special charges by Corporation in certain 
cases. 

Westhoughton, Hindley, Abram and Aspull.— Application by 
Lancashire Electric Power Co. for prov. order to supply these 
districts. 

Worsley, Whitefield, Kearsley and Tyldesley-with-Shakerley. 
—Application by Lancashire Electric Power Co. for prov. 
order to supply these districts. 


London Power Proposals. 


London County Conncil.—To generate and supply electrical 
energy in the County of London and portions of the counties of 
Essex, Kent, Surrey and Middlesex; purchase or transfer to 
Council of undertakings and powers of authorised distributors ; 
transter of powera of purchase of local authorities; powers to 
Council and authorised distributors to supply machinery and 
fittinge, &c. 

The Council asks for power to manufacture gas for the pur- 
pose of generating electrical energy; to acquire sites at Birking 
and Erith on the River Tbames; to lay cables on railway 
property, &c. Some 70 municipal and company undertakings 
are cited for transference to, vesting in, or acquirement by the 


L.C.C. 

Administrative County of- London and’ District Electric 
Power Co.—To incorporate a company to eater into agree- 
ments with the L.C.C., with a view either to undertaking a 
partial supply in the London area, or to leasing from the L.C.C. 
the whole undertaking during the initial stages. 

North Metropolitan Eiectrie Power Supply Co.— Extension of 
powers of company in counties of Middlesex, Hertford and 
Essex, and metropolitan borough of Stoke Newington; trans- 
ferring and leasing undertakings of local authorities and com- 
panies; supply to railways, &c. 

London and District Power.—A company to generate and 
supply electricity in parts of the administrative county of 
London, and counties of Essex, Kent and Surrey. Lands are 
scheduled in Barking and Greenwich, and some sixty authori- 
ties are cited as forming part of the proposed area. 

London Electric Supply.— Constitution of Joint Committee of 
London Electric Supply Companies; amalgamation of under- 
takings; provisions for joint supply in area, which includes 
administrative county ot London and parts of counties of 
Essex, Kent, Surrey and Middlesex. 


II.—Tramway and Railway Powers. 


Audenshaw.—Revival and extension of U.D.C.’s (1899) Tram- 
ways Order. 

Barnsley, Wombwell and Wath Tramways.—The construction 
of tramways, generating stations, &c. and acquisition of 
electric lighting orders, by company. 

Birmingham.—Construction of tramways by Corporation. 

Central Essex Light Railway.—Extension of time for com- 
pletion of works. 

Central London Railway.—Construction of short exteasion 
railway at Uxbridge Road; subway from company’s Bond 
Street station ; and other provisions. 

Channel Tunnel Railway.— Powers for electrification. 
Clacton-on-Sea and St. Osyth Light Railway.—Abandonment 
of certain works by company; extensions and deviations. 
Dartford District Light ilways.—The revival and extension 

of period for carrying out works, by company. 

Dewsbary.— Notice, of intention to lease authorised tramways to 
British Electric Traction Co., Ltd. 

Dundee.—Construction of tramways by Corporation; power to 
lease same. 

Folkestone, Sandgate and Hythe Tramways. — Strect 
widenings by company ; power to run motor-omnibuses. 

Great Northern and City Raflway.— Extension of time for com- 
pletion of works authorised in 1902. 

King’s Norton and Northfield. — Reconstruction of tramways 
and electrification of same by U.D.C. 

Huddersfleld.—Extension of Corporation tramways. 

Kingston-npon-Hul!l.— Extension of Corporation tramways. 

Leeds.— Extension of Corporation tramway system. 

Llandudno and Colwyn Bay Light Railway.—Construction of 
light railways by company. 

London and North-Western Rallway.—Powers for electrical 
working of lines. | 

London County Council.—Constructibn of electric tramways in 
St. Pancras, Bloomsbury, Shoreditch, Bethnal Green, Islington, 
Hackney, Lambeth, Battersea, Wandsworth, &c.; recon- 
struction of Vauxhall and Loughborough, Loughborough and 
Norwood, Loughborough and Camberwell, Wandsworth and 
Vauxhall, and Queen’s (Battersea) lines. 
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London United Tramways.—Oonstruction of subway and works 


at Hammersmith Broadway, &c. 

Lower Thames Tunnel Railways.—New railways and provision 
for electrification of same. 

Maidstone.—Construction of light railway by borough. 

Manchester.— Extension of Corporation tramway system; 
extension of time, amendments of Acts; agreement with local 
authorities, &c. 

Middlesbrough, Stockton-on-Tees and Thornaby Tram- 
ways.— Extension of routes; abandonment of authorised 
tramways, extension of time and powers, &c. 

Newcastle-npon-Tyne.—Extension of Corporation tramway 
system ; agreements for interchange of traffic with and to 
work other tramways. 

North-East London Railway.— Extension of time. 

Oxford and District Tramways —Transfer of existing tramways 
to company ; construction of new lines ; electrification of lines ; 
transfer of prov. orders to company, &c. 

Portsdown and Horndean Light Railway.—Construction by 
Hampshire Light Railways Co. of additional lines; powers for 
inter-running, &c. 

Rawtenstall.—Electrification of existing and construction of new 
tramways ; electrification of tramways in Bacup, by Corporation. 

Sheffield.— Extension of Corporation tramways and powers to run 
motor-omnibuses in connection with tramway system. 

Taunton.—Construction of tramway extensions by Taunton 
Electric Traction Co. 

Watford and Edgware Railway.—Extension of time for com- 
pletion and agreements with other electric railway companies. 

West Ham.—Additional electric tramways in the borough by 
Corporation. 

West Riding Tramways.—Extension of time for completion of 
tramways by Wakefield and District Light Railway Co. 

West Yorkshire Tramways.—Street widenings by West York- 
shire Tramways Co. 

York and District Tramways.—Reconstruction and extension of 
tramways ; electrification of lines, &c. 


VICTORIA FALLS POWER SCHEME. 


THREE of the leading newspapers of the day have drawn 
attention—through their literary and advertising columns— 
to the great electrical possibilities of the Victoria Falls. 
We have more than once pointed out the unsoundness of 
writers in the daily Press on engineering matters, but, in 
their methods of casting a romantic glamour round what are 
really ordinary commercial enterprises, the modern journalists 
more than compensate for their inaccuracy. 

The Daily Telegraph, which discloses this scheme in the 
form of a special interview, though it does not differ in 
detail from what another newspaper frankly indexes in its 
advertisement columns, gives out that the colossal scheme of 
transmitting electrical energy from Victoria Falls, entailing 
an expenditure of six millions, is designed to save the Rand 
mines'at least а million sterling annually. 

Apparently the British South Africa Co., having its own 
special reasons for developing the Victoria Falls, has effected 
an alliance with a group of German capitalists, and the 
Allgemeine Elektricitäts Gesellschaft; and this combination, 
with the aid of many eminent engineers, has elaborated this 
magnificent project by which electrical energy will be 
carried over 700 miles of desert, and economically distributed 
for power purposes on the Rand. 

We presume the promoters may be céngratulated upo 
being able to surround themselves with a galaxy of engineer- 
ing talent. Certainly in their advertising announcements 
they have been able to marshal a number of well-known 
names, among them Sir Douglas Fox and Partners, Prof. 
Blondel, Dr. Edouard Tissot, M. Thury, of Geneva, Mr. 
Arthur Wright, and Mr. A. W. K. Pierce, consulting 
engineer to the Consolidated Goldfields. These various 
eminent experts, on the information put before them, have 
stated that there are no insuperable objections to carrying 
out the scheme as outlined in the daily Press. If the 
engineering details have been as cleverly devised as the 
advertising, it will be difficult to withhold high praise. 

It may be pointed out that the greatest distance to which 
electrical power is being transmitted at the present moment 
is under 400 miles. As an engineering achievement it is 
not impossible to transmit electrical power over a distance 


of 700 miles, but, having admitted such a possibility, the 
whole question resolves itself into one of commerce ; in other 
words, is it possible to utilise the Victoria Falls, to 
transmit electrical energy to the Rand and sell it there at a 
profit ? l 

The promoters of the scheme suggest that 50,000 н.р. will 
be the output of the first portion of the plant, and this in 
all probability will be sufficient to meet the immediate 
requirements of the Rand. There is no distinct evidence 
to show whether this amount of power will be utilised, 
for it must not be forgotten that there are already numerous 
mines which are supplied with their own plant. Accepting, 
however, the possibility that 50,000 н.р. could be disposed 
of among the power users in the Rand district, if the price 
is low enough, it would be interesting to know what the profit 
is likely to be after electrical energy has been transmitted 
over 700 miles. The capacity of tbe plant is by no means 
excessive, and is probably but slightly larger than one or 
two private and municipal undertakings already existing in 
this country. We are specially making this comparison, 
because in spite of the enthusiasm with which the promoters 
speak of the engineering details of their wonderful scheme, 
they are singularly reticent as to the probable profit. Nay, they 
even admit a difficulty, for in the course of the interview, 
Mr. Wilson Fox says: “ Тһе crucial question of finance 
involves a difficulty at the outset, because there are no 
definite statistics upon which to base calculations. Profits 
are not too frankly revealed in the case of every electric 
supply concern ; but ample proof that satisfactory profits 
are being earned is provided by the contemplated enormous 
extensions of existing installations.” | 

But surely Mr. Fox knows, or, at any rate, some of the 
engineers of the scheme could have told him, that if there 
is any lack of frankness in any English supply concern, it 
is due to thelack of profits, and to no other reason. Moreover, 
it is because there is so much information available in regard 
to the operation of electricity supply undertakings that we 
are able to apply some fairly accurate tests to the. earning 
capacity of the Victoria Falls. In the South African instance 
it is true we cannot criticise actual figures, because, on the 
confession of Mr. Fox, they have none to offer. Therefore, 
this six-million scheme has been decided upon, and details 
developed, without any knowledge as to what the profits are 
likely to be. Such a conclusion does not inspire overmuch 
confidence, but, before dealing conclusively with the financial 
side of the undertaking, we will consider such engineering 
details as are given in the daily Press. | 

The promoters are advised that there will be no difficulty 
in adopting 150,000 volts forthe transmission of the electrical 
energy. In passing, we would observe that so high a voltage 
has never been employed before in actual practice, but we are 
prepared to admit that, under some conditions, such a voltage 
would be possible. | 

From the meagre details of the scheme available to the 
public, we gather that the cables are to be suspended from- 
steel towers placed 1,000 ft. apart, until the overhead line 
reaches the outskirts of Johannesburg. There is no infor- 
mation given as to what the cost of such a transmission line 
will be, but it is clear that the promoters consider it will 
be very heavy, and no doubt due provision has been made 
for this in the six million pounds sterling which the promoters 
propose to spend. 

The experts make much of what they term “ Continuity 
of service,” and all engineers are agreed. that the success of 
any scheme would absolutely depend on giving a continuous 
supply, but to guard against the possibility of breakdown of 
the line, the engineers suggest what appear to us to be most 
extraordinary precautions, involving nothing less than the 
employment of а steam reserve station on the Rand iteelf, 
coupled with a system of hydraulic accumulation of power. 
If we read the scheme aright, the idea is that at times of low 
load, surplus energy is employed in raising water to a position 
where it is conserved, and where it is instantly available 
for the reproduction of electric power at such times as may 
be required. It is apparent, however, that this accumulation 
of energy is designed not only to provide for sudden demands 
on the works, and to equalise the load, but is intended also 
for use in case of the interruption of the current on the 
main transmission line. In brief, the scheme contemplates 
the carrying out of very expensive hydraulic works at Victoria 
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Falls, a transmission line over 600 or 700 miles of desert, 
a special hydraulic accumulator system near Johannesburg, 
and a steam reserve station on the Rand. 

But surely there is unnecessary redundancy somewhere. If 
the accumulator is capable of meeting sudden demands and of 
providing against breakdown, what is to be the real function 
of the steam station on the Rand? Moreover, this reserve 
station, which we are told is to be erected as an additional 
safeguard, is to be of 20,000 H. P. capacity, that is. nearly 
half the total capacity of the large power house at Victoria 
Falls. We may take it that the promoters of the scheme 
would not put down plant of 20,000 H. P. if they did not 
consider that they would need to call upon it on many 
occasions ; otherwise, we do not see how they are to 
provide for the interest on the plant.  ('onsidering that 
the scheme has been most carefully elaborated, we are 
surprised to find such a distinct flaw in it as this. Besides, 
the whole object of going to Victoria Falls, as Mr. Fox tells 
us in the Daily Telegraph, is that water costs nothing, and, 
therefore, in the matter of coal, the saving must be very 
great. 

It is not difficult, however, to show the cost of 
building a steam station on the Rand. Taking the 
present price of plant it can be assumed that a station of 
50,000 H. P., which, for the sake of argument, we are keeping 
distinct from the 20, 000-H. P. station, could be built, inclu- 
sive of the whole plant, for the sum of £700,000. The 
average figures put forward before the House of Commons 
Committee on the London power schemes were from £10 to 
£14 per kilowatt, and, judged by this standard, the figure 
we have given is very much over-estimating what would be 
the actual cost. But if a 50, 000-H. P. plant could be erected 
on the Rand for the sam of £700,000, why go 700 miles and 
spend six millions ? The promoters of this colossal enterprise 
state that they would be able to secure a certain amount of 
custom along the line of route, but it is obvious that their chief 
desire is to carry the whole of their power to the Rand, and 
it is on this basis only that the merits of the scheme can 
be considered. 

The possibilities of power supply on the Rand are made 
much of by the designers of this great scheme, and it is 
claimed that a load factor of 66 per cent. would be obtained. 
This is probably twice as good as the best load factor 
obtained in this country; but surely such a splendid load 
factor must also show a steam-operated station at its best ; 
for, after all, it is not claimed that fuel is expensive 
on the Rand, and we doubt whether the cost in any part 
exceeds 10s. per ton. | 

It is only necessary to refer to some of the electricity 
works costs, which we have published from time to time, to 
see that given a good load factor the cost of fuel per unit 
comes out remarkably low. But supposing there were a great 
saving to be effected between a free water supply at Victoria 
Falls and steam-driven power at the Rand, we have shown 
that the difference in capital expenditure would be roughly 
five million pounds, and the interest on this sum at 
4 per cent. would be £200,000 per annum. Do the 
engineers and promoters seriously consider that for this 


enormous interest they are going materially to reduce the 


cost of electricity? We think not. It appears to us that 
there must be some other object in this special booming of 
the Victoria Falls. We have already said that the engineer- 
ing details provided in the special articles in the Press are 
very meagre, but, such as they are, we have shown that, 
from & commercial point of view, there is not the smallest 
argument to be adduced in favour of the Victoria Falls 


scheme. We will, however, admit that the Victoria Falls 
scheme, as put forward in Ше Press, may appeal 
to the imagination of the British shareholder, and 


the manager of the British South Africa Co., in his 
interview in the Daily Telegraph, apparently is of the same 
opinion, because he states that no one with a spark of 
imagination could fail to be enthralled if he allows his mind 
to dwell upon the fascinating possibilities of this great 
enterprise. It would certainly need more than a spark of 
imagination to be enthralled with the prospects of profita 
from this undertaking, and it is just because we think the 
possibilities of a dividend from such a scheme are so abso- 
lutely remote, that we sincerely trust that if an attempt is made 
to exploit a company with such objects in view, the public 


will take warning against finding the necessary capital. 
There are some shrewd men concerned in this scheme, and 
they know, without our telling them. that the proposition to 
transmit electricity from Victoria Falls is absurd. Моге- 
over, as they propose to erect their large station on the 
Rand, we believe they would drop tbe transmission system 
without the least hesitation ; but in the meantime, they are 
quite ready to take any advantages that may accrue from 
advertisinz the Victoria Falls. 

It is necessary to say a word in regard to another 
point raised by the Daily Telegraph. We are told 
that tbe initial work is to be carried out by the 
Allgemeine Elektricitäts Gesellschaft, of Berlin. The 
explanation advanced on this point is that no British 
firm bas the requisite resources to undertake the 
work unaided; but has the British South Africa Co. ever 
approached a British firm, or combination of firms, to see 
whether the work could not be undertaken ? It has, as we 
know, become the fashion in certain quarters to depreciate 
the productions of British electrical manufacturers, but it 
is a well-known fact among electrical engineers that even 
with the magnificent resources reputed to be possessed by 
the German firms, their work is in no way superior to 
British. 

We are further told that the banking firms of Germany 
are more ready to give assistance to their industrial 
enterprises than are those of Great Britain. If this be 
the case as regards the Victoria Falls scheme, then probably 
there will be no necessity to appeal to the British investor, 
and, as it is stated that the money necessary to pay for the 
contract made with the Allgemeine Elektricitäts Gesellschaft 
will be found in Germany,it seems rather a pity that the 
rest of it cannot be found there. 

It may be, however, we are assuming that attempts will 
be made to raise money for this scheme in London, and 
in this, respect we may be wrong. It should be noted 
that in its anxiety to support home manufactures as 
far as possible, the British South Africa Co. has bound 
the contractors to purchase in Great Britain whatever articles 
they are unable to manufacture themselves. We attach no 
importance whatever to such a -statement, and it is not 
likely that there will be much work which, under such 
an arrangement, will come to this country. 

Sufficient has been said to demonstrate the unsoundness of 
the scheme, and we cannot help thinking that, stripped of 
its journalistic trimmings, it is nothing more than an 
attempt by a group of German financiers and a British 
Land Exploiting Co. to sufficiently interest the British public 
in their scheme that in due season they may be induced to 
give it that financial support, without which even German 
enterprise is powerless. 
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LICENCES TO WORK PATENTS. 


[BY A LEGAL CONTRIBUTOR. | 


A QUESTION of considerable interest sometimes arises in relation to 
the law of letters patent, namely, what rights are conferred upon 
those who make a patented article under licence from the patentee 
and those who purchase patented articles? Мау а licensee not only 
make and sell, but improve upon the article in question? May 
the purchaser of a patented article alter it, put his own name upon 
it, or export it to other countries without the leave or licence of 
the patentee ? 

A case which was heard some time ago in the Chancery 
Division, before Mr. Justice Buckley, throws some light upon these 
important questions. In that case the Baelische Anilin und Soda 
Fabrik in July, 1888, granted a licence to the Society for Chemical 
Industry in respect of a patent for the sale and manufacture of 
certain dyes. Dyes made by the plaintiffa were packed and sold 
in tins bearing the following label:—“ Important notice: Pur- 
chasers of this dye are not licensed to resell it except in the 
unopened original package in an unchanged condition and with the 
labels thereon intact; nor are any persons other than purchasers of 
such unopened original package licensed to use the dye contained 
therein. All other sales or use are infringements. Agente and dealers 
are not empowered to vary this licence in any way...... The 
resale and importation of our patented articles in the United 
States of America is prohibited.” 

Mr. Justice Buckley declared the law to be as follows:—If the 
patentee sells the patented article and the purchaser uses it he does 
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not infringe, because the law implies a licence by the patentee to 
the purchaser to sell or deal with the article as he pleases, unless at 
the time of the purchase the patentee imposed a condition. Ifa 
purchaser buys from a licensee to whose licence the patentee has 
attached conditions, nothing turns (so far as licence as distin- 
guished from estoppel is concerned) on the question whether the 
purchaser knew of the conditions or not. If a person innocently 
uses a patented invention, not knowing that there is a patent, he 
is none the less an infringer, and if he buys from a licensee, not 
knowing that there are limits to the licence, he is equally an 
iufringer. In this case, however, the patentee may be estopped 
from suing in certain circumstances, as, for instance, if he has 
acted in such a way as to lead the purchaser to suppose that 
the licence is not limited. As a matter of fact, the learned 
judge held that, in the present case, a purchaser from the society 
was not bound by any conditions other than those printed on the 
label. 

There is no limit to the number of persons to wkom a patentee 
may grant the authority of his licence. Where, however, he grants 
an exclusive licence, no further licence can, it would seem, be 
granted by him for the same invention in respect of the same 
district without the breach of an implied contract with the exclusive 
licensee not to make such grant (Heap v. Hartley, 42 Ch. D. 470). 

A patent licence may be a bare licence, in which case, whether 
exclusive or not, it is revocable at will, or it may be a licence 
coupled with an interest in the invention to which it relates. If 
coupled with an interest, the Court will construe it as irrevocable 
and binding on both parties for the full period for which it pur- 
ports to be granted ; though the failure to observe the conditions 
incorporated in it may entitle the licensor to treat the licence as 
forfeited and sue the licensee as an infringer (Ward v. Livesey, 
5 R P C. 102). 

It is clear that if a patentee sells the patented article, the pur- 
chaser from him has an implied right to use the article as he pleases, 
unless at the time of the sale he is informed that there arc 
restrictions on the user. If the law were otherwise, the whole 
object of the licence would be defeated (Thomas v. Hunt, 17 
C. B. N. S., 183). Although every sale of a patented article by the 
patentee licenses, by implication, the use or re-sale of that article 
in the hands of any subsequent purchaser, it has been held that 
this implied licence may be rebutted by express notice to 
the buyer, or & less extensive licence. "Thus in the Incandescent 
Gas Light Co. v. Broyden (16 R.P.C. 179) the Court held that the 
patentees could limit the licence by notice that on eelling they only 
authorised the use or re-sale of their invention in conjunction with 
another article also supplied by them; and re-sale or user without 
that adjunct was held to be an infringement. A licensee may not 
sue in respect of infringements of the patent; any proceedings 
must be taken by or in the name of the patentee. But an exclusive 
licensee is apparently entitled for this purpose to use the name of 
the patentee. | | 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


Ir was recently reported in Austrian circles that endeavours were 
being made to bring about a friendly arrangement between the 
rival owners of Wolfram lamp patents. Whether an understanding 
has been reached is not apparent, but it would seem that some such 
movement is in progress from the formation of the International 
Wolfram Lamp Co. under the auspices of the Commercial Bank of 
Buda-Pesth. In Germany the syndicate of cable -makers will 
nominally expire next June, and speculation is rife as to whether 
the combination will be prolonged. Negotiations on the subject 
are proceeding, but they are proving to be somewhat difficult. 


GERMAN UNDERTAKINGS. 


The directors of the Siemens & Halske Co. have approved the 
accounts for 1905-6 which allow of the payment of a dividend of 
10 per cent. as compared with 9 per cent. in the preceding year. 
The board of the Siemens-Schuckert Works Co., of which the 
former company holds £2,002,500 out of the total capital of 
£4,900,000, announce that after making abundant provision for 
depreciation and reserve funds, it will be possible to distribute 
profits which represent a considerable advance over those which 
were divided for 1904-5. j 

The report of the Allgemeine Elektrizitat: Gesellschaft for 1905-6 
states that the increase in the share capital to £5,000,000 was 
carried into effect during the year, and the premium realised 
allowedof a considerable addition being made to the ordinary 
reserve fund. Business was extremely brisk and the turnover was 
larger than in any previous period, notwithstanding the interrup- 
tion in working caused by the strike in October of last year. The 
sale prices suffered, however, owing to intense competition, both 
inland апа abroad, and the increase in wages and the cost of raw 
materials. The financial position is briefly as undernoted :— 


1905-6, 1904-5. 
Ordinary share capital £5,000,000 £4,300,000 
Net profits i 644,447 616,576 
Dividend, per cent. ... 11 10 


The dividend is at the rate of 11 per cent. on £4,300,000 and at 
55 per cent. on the remaining £700,000 share capital. During the 
year the company delivered 37,424 machines, motors and trans- 
formers, of a total of 602,241 KW., a8 compared with 27,791 and 


476,761 кү. in the preceding year respectively. The sale of 
turbines again made favourable progress, and the value of the 
orders at the end of the year was twice tbat obtsining at the 
beginning. The number supplied was 141 steam turbines, which 
are given in the report as of 72,475 KW., us against 90 of 29,550 kw. 
in 1904-5. The Oberspree cable factory was very well employed, 
and the successful laying of an underground cable in England for 
& working pressure of 20,000 volts should open & new field for the 
use of high pressure cables. In the case of carbon filament lamps 
the output was 2,000,000 in excess of the previous year. The 
attempts made to reduce the consumption of energy were success- 
ful, апа lamps were now made in large quantities for 21 watts per 
normal candle, and haviog the same life as the less economical 
lamps. 'lhe Arors vapour lamp made satisfactory progress, and 
as reliable ignition and life had been obtained the lamps were 
now being placed on the market. The Nernst lamp had been sold 
to the extent of 7,500,000, and & new and very cheap burner was 
in prospect in the near future. In connection with this branch 
attention was paid to the utilisation of rare earths for obtaining a 
metal filament lamp. The total number of employés in the various 
works was 33,906 as compared with 30,336 in 1904-5. The report 
proceeds to state that 61 central stations (or extensions) of 
80,640 н.р. were completed during the year, exclusive of the large 
plant for the Berlin electricity works, and 68 stations of 98,450 н.р. 
were in course of construction. Asto electric traction on main lines, 
the directors were devoting increasing attention to this question as 
it was expected to be a remunerative branch. In conjunction with 
an allied firm the company had secured the contract for the per- 
manent way for the Hamburg State high level and underground 
railway s amounting to over £2,000,000, although the contracts for 
the rolling stock and electrical equipment bad jet to be placed. 
The railway undertakings in which the company is interested 
developed satisfactorily during the year. In conclusion, the report 
observes that the orders taken over in the new year afforded full 
employment for tte workshops, that the resuits in the first few 
months were also satisfactory, and that the future is looked forward 
to with confidence so long as development is not arrested by 
economic, financial and political events. 

The shareholders in the Rheydt Cable Works (Kabelwerk 
Rheydt) Co., of Rheydt, recently approved the report and accounts 
for 1905-6. It was stated in the report that all departments were 
well employed during the year, although no information was 
given in regard to the movements of prices and sales. The 
accounte presented showed net profits amounting to £19,950 as 
compared with £20,077 in 1904-5, and & dividend has been declared 
at the rate of 15 per cent., being the same rate as in the preceding 
year, when the capital participating reached £75,000. However, 
for the last year the capital totals £112 500, but the increase of 
£37,500 is only entitled to the dividend for six months out of the 
year. A fresh augmentat:on of the share capital to the extent of 
£75,000 is now being made, and this will bring the total up to 
£187,500. The additional capital is needed partly for working 


capital and partly for the ; urpose of defraying the cost of copper | 


and bronze rolling mills which will be started next April. 

The undertaking of the German electricity works of Garbe, 
Lahmeyer & Co., of Aix-la-Chapelle, experienced a material 
improvement in 1905-6, seeing that the net profits reached £11,911 
as compared with £3,988 in the preceding year and £179 in 1903-4. 
After placing £3,750 to the reserve fund the balance has allowed of 
the payment of a dividend at the rate of 4 per cent. for the year as 
contrasted with no distribution whatever in the two previous years. 
It was stated at the recent general meeting that the prospects for 
the current year were favourable, that the orders were satisfactory, 
and that it had been possible to make an increase in prices. 

The Gesellschaft für Elektrizitats Anlagen (Electrical Invest- 
ment Co.), of Berlin, owns several electric supply works, and is 
also financially interested in others. According to the directors’ 
report for 1905-6, the company’s own undertakings made satis- 
factory progress, whilst the results from the other undertakings 
were of a varied nature. The final outcome for the year was a net 
yield of £17,373, as compared with £15,192 in 1904-5. It is pro- 
posed to pay a dividend at the rate of 6 per cent. on the preference 
capital of £250,000, being the same rate as in the preceding year, 
but the holders of the ordinary share capital of £100,000 will again 
nct receive any distribution. | 

The report of the Helios Electricity Co., of Cologne, which is in 
process of liquidation, states that the winding-up of the manufac- 
turing and sales business was almost completed in 1905-6, and the 
reserves provided for this purpose had so far proved to be sufficient 
without causing any alteration in the debit balance during the 
year. The final payment for the Ehrenfeld Works, which were sold 
to the Cologne Industry Works Co., was received, and the option 
in regard to the holding of shares in the Union de Tramways, of 
Brussels, was exercised. By these means it was possible to pay 84 
per cent. to the mortgage creditors at the end of the year. The 
balance of loss for the year reached £4,250, but as this was covered 
out of the reserves, the deficit of £389,200 brought forward from 
the preceding year remained unchanged. 
ticulars of the electricity works and tramwaye in which the com- 
pany is interested. The loan debt amounts to £760,000 on a share 
capital of £419,500. 


BELGIAN AND OTHER WORKS. 


The Compagnie Internationale d'Electricité, of Liége, which has 
an issued ordinary share capital of £251,080, and obligations 
amounting to £68,000, realised gross profits of £37,630 in the 
year 1905-6, and net profits of £21,126. The latter sum has 


permitted of the extinction of the loss of £10,000 brought 


forward from previous years, whilst the balance has been 
devoted to the purpose of depreciation. In the course of 


—— —— — 


The report gives par- 
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the directors’ report, it is stated that the order book was well filled 
during the year, the concluding months showing an increase, which 
became accentuated at the beginning of the present financial year. 
The company's model installations for coal mines resulted in the 
receipt of important orders, and several large metallurgical works, 
after the adoption of initial plant, called upon the company to com- 
plete the equipment of their rolling mills. The Paris branch 
materially increased its volume of business, and the London branch 
continued to cause the company’s manufactures to be appreciated 
In various regions, especially in the Transvaal, Japan and New 
Zealand. At the time of the issue of the report, the company was 
engaged upon the erection of an important installation ina Welsh 
coal mine. The dircctors proceeded to refer to the increased pro- 
tection enforced by Russia, Germany, Spain and France in 
contradistinction to the open frontiers of Belgium, and they urged 
that fhe Government should investigate the situation and take steps 
for the adequate protection of the company's interests. In con- 
clusion, the report mentioned the train lighting system of Hoest- 
Pieper, which had resulted in negotiations with several railway 
administrations, and the Automixte method of traction, of 
which the Belgian railways were to make a trial with the locomotive 
shown at the Milan Exhibition. 

The report of the Maschinenfabrik Oerlikon (Oerlikon Machine 
Works) for 1905-6 states that the workshops were fully employed, 
and the demand continued brisk. Asa result of the experience gained 
in recent years, the majority of the firms engaged in the construc- 
tional branch of electrical engineering were induced to endeavour 
to obviate the unsound competition which has led to underselling, 
and less cutting was found than in previous years. The arrange- 
ments made between the German and Swiss firme for increasing 
prices were, however, not able to exercise any material influence 
upon the company’s trading for the year, as the orders affected were 
only completed about the end of the 12 months. The financial 
position is as follows :— 


1905-6. 1904-5. 
Ordinary share capital ... £320,000 £320,000 
Obligations EN e 160,000 160,000 
Gross profits. ee sh .. 72, 846 = 
Net profits А 618 156 


The directors state that the experiments with electric traction on 
the Seebach-Wettingen section of the Swiss Federal Railways con- 
firmed the belief that high working pressures could be employed 
with safety, and that the single-phase alternating current motor 
justified the expectations placed upon it. At present the company 
was carrying out an order for the electrical equipment of the railway 
in the Maggia Valley on that system, and this would, therefore, be 
the first railway of its kind in Switzerland. During the year the 
company received a number of orders for steam turbines and 
delivered 69 crane and other lifting plants, and 716 transformers 
and 3,395 dynamos, these representing a large increase over the 
preceding 12 months. Itis added that the year’s trading would 
have allowed of the payment of adividend, but it was decided to 
abstain from any distribution in the interest of strengthening the 
financial position of the undertaking. 

The United Electricity Co. (Vereinigte Elektrizitats Gesell- 
schaft), of Vienna, after passing the dividend for a period of four 
years, has succeeded in making a distribution for 1905-6. It is 
pointed out in the report that a regrettable disproportion between 
the prices of raw materials and manufactures arose in consequence 
of the rise in the prices of the former, and that this became 
aggravated by severe competition. After deducting working 
expenses and 122,730 kronen for depreciation, as compared with 
209,970 kronen in 1904-5, the accounts show an available surplus of 
470,089 kronen, as contrasted with 98,200 kronen in the preceding 
year. The surplus has allowed of the payment of a dividend at the 
rate of 5 per cent. The company some time ago secured the 
contract for the establishment of electricity works at Tirga-Jiu, in 
Roumanis, and for the electric railway between Mandelpass and 
Dermulo. 


A SIMPLE DEVICE FOR MEASURING 
DEFLECTIONS.* 


By B. OSGOOD PEIRCE. 


For a good many years we have used in the Jefferson Laboratory, 
to determine the deflections of mirror galvanometers and other 
similar instruments, a simple form of tubcless telescope, which, 
at first intended for students only, has proved in its way very 
convenient, and has been adopted for some standard fixed instru- 
mente, because it is not easily put out of adjustment after it 
has once been properly set up, and because the scale image is so 
large and clear that & prolonged use of the device does not 
involve the eye strain which most reading telescopes would cause. 
In front of the plane mirror м of the galvanometer, instead of 
the usual cover glass, is placed (fig. 1) a convex lens, a, of focal 
length equal to the desired scale distance. This lens need not be 
achromatic; a spectacle lens is quite good enough. At a distance 
in front of a equal to its focal length is placed a horizontal scale, s, 
mounted on a thin strip of wood at least twice as wide as the scale 


* Proceedings of the American Academy of Arta and Sciences, 
July, 1906, M 


itself. Through the middle of this strip, above the scale, is bored 
а round hole, н, rather more than 20 millimetres in diameter; just 
behind the scale is stretched a fine vertical wire or silk fibre, to 
serve as a cross-hair. Behind H, and at a distance suited to its focal 
leugth, and to the eye of the observer, is placed another spectacle 
lens, B, to serve as an eye-piece. The centre of н should lie approxi- 
mately in the common axis of 4 and B. A peep-hole P on this same 
line is placed at such а distance behind B—which may conveniently 
have a focal length of 12 or 15 centimetres—that B's aperture shall 
appear wholly filled with a large, clear, uncolourcd image of the 


Fic. 1.— PLAN. 


scale, with the wire running vertically across it. The proper distance 
between А andes is determined by making the parallax of the wire 
across the lines of the scale, when the eye is moved sideways 
across the peep-hole, to disappear; when this distance has once 
been found, the scale is firmly clamped in position. The distances 
between 8 and в and between B and P may be adjusted by every 
person to please himself, though it is usually possible to fasten P 
securely in a suitable position, and to move в only to fit the eyes of 
different observers. It is important to notice that if thc distance 
between the eye lens B and the peep-hole P is not properly chosen, 
only a small round portion of the image of the scale will be seen, 
not nearly large enough to fill the aperture of B,and this will 
appear to move about in & distressing manner when the eye at the 
peep-hole is moved slightly. When the simple adjustments have 
been properly made, however, the eye need not be pretsed close to 
the peep-hole, for the deflections of the galvanometer can be 
accurately and easily read whether the eye is 1 in. or 4 or 5 in. 
behind P. It is not necessary to close the unused eye, for the field 
should be extremely bright and clear. The observer is, of course, 
looking at a life-size image of the scale at a distance P H from the 
peep-hole, and it is easy to get any desirable magnification of tbis 
image by a proper choice of theeye lens. Ordinary astigmatism on 
the part of the observer's eye can be partially corrected by a suitable 
spectacle lens at B. One slight drawback to the use of this reading 
device, where space ів limited, is the fact that the eye will generally 
need to be 25 or 30 centimetres behind the scale. When it is desir- 
able to do во, the eye-lens, B, may be mounted in a tube which slips 
over the tube which carries the peep-hole. 


LEGAL. 


Тнк LLANRWST ELECTRICITY Co.—MARRIOTT v. JANES. 


Тнш action was before Mr. Justice Neville in the Chancery 
Division of the High Court of Justice on Tuesday (December 4th) 
as a Short cause. Counsel for the plaintiff said this was a motion 
for judgment ina debenture-holder's action. Negotiations had been 
pending for the purchase outright of plaintiff's interest in the mort- 
gages, but these negotiations had come to nothing, and it was 
necessary to proceed tn judgment. There were 44 first mortgage 
debentures of £100 each, and a receiver had been appointed. 

Mr. Justice NEVILLE made a declaration of charge, and directed 
the usual accounts and inquiries to be taken. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The Prescot Electric Welder. 


Messrs. British INSULATED AND HEIL. SEW CABLES, Lrp., in a 
pamphlet just issued give a detailed description of new electric 
welders which they are making. They are specially designed for 
dealing with metal of comparatively small sections, and will weld 
wires and rods of the smallest sizes up to rods of the following 
maxima: — Iron or steel, 2 in. diameter; brass, 4, in. diameter; 
copper, 8 in. diameter. Bars and strips of any shape or section can 
also be welded provided the sectional area does not materially 
exceed that of the equivalent areas for rods just mentioned. In 
their works at Prescot the makers regularly roll considerably more 
than 200 tons of copper per week, the bulk of this being drawn into 
wire of various sizes from 8 in. diameter downwards, or rolled and 
drawn into strips of various sections for electrical purposes, and a 
yery large number of welds have to be made in the different stages 
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of manufacture. Many welds have also to be made in the iron and 
steel armouring for their cables, and in their other manufacturing 
processes. The company is therefore fully experienced in the use 
and behaviour of electric welders. A machine is placed at every 
point in the works where required, instead of the work being 
brought to the machine, yet 22 welders amply serve for all require- 
ments, owing to the rate of operation. These machines are supplied 
with current by one 15-Kw. transformer (100 volts, 50 cycles). 

The Prescot welder appears to be on the Thomson system, 
consisting of a transformer, the secondary coil of which consiste 
of & massive single convolution terminating externally in 
two clamps which grip the two rods required to be welded. 
The (say) 100-volt current supplied to the primary coil is trans- 
formed to a very low-pressure current of great strength in the 
secondary coil, the current 80 produced flowing across the junction 
of the two pieces to be welded, whose ends are kept in contact 
under moderate pressure, and the desired heat is developed at the 
point of contact. 


THE Рвеѕсот No. 6 ELECTRIC WELDER 


For regulating the pressure between the ends of the rods to suit 
varying sizes and plasticity, a device is provided which gives the 
correct welding temperature. The heat is applied at the exact 
spot required, and the joint is trimmed down by filing or by an 
emery wheel. 

In the publication to which we have already referred, th 
makers give a description in detail of the full equipment as supplie 
by them. We illustrate the No. 6 welder, which weighs 320 lb. 
and is suitable for welding copper and brass, from 064 in. diameter 
to 400 in. diameter, or iron and steel from 064 in. to 750 in. 
diameter. In 400 in. copper wire, 60 welds can be made in one 
hour. The power required during'the welding operation is stated 
as about 8 H. P., lasting seven seconds for one weld, and the cost of 
energy at 1d. per unit is given at less than 1s. 6d. for 1,000 welds. 
Smaller equipments, No. 1 and No. 3, weighing 40 lb. and 56 lb. 
respectively, for small wires, are also illustrated in the catalogue. 


“Н. H.” Dry Battery Ignition. 


In his newly-issued catalogue of automobile accessories, Mr. 
A. Н. Номт, of 115-117, Cannon Street, E.C., shows suitable appa- 
ratus for working in conjunction with the “Hellesen” dry cell 
ignition battery. This apparatus, while essential to obtain the 
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BATTERY AND COIL ков “Н. H.,” IGNITION. 


beat results from dry batteries, can also be used with accumulators, 
and is claimed to enable a greater mileage per charge to be 
obtained. We are informed that since the issue of his dry battery 
ignition publication in July last, the use of the Hellesen dry 
ignition battery has considerably increased, and this fact has led 
to the placing upon the market of a complete system of dry battery 
ignition, by means of which the mileage is increased, and troubles 
of burnt contacte, &c., are claimed to be eliminated. Knowing the 


capabilities of the ''Hellesen" dry battery, both as regards 
capacity and rate of discharge, Mr. Hunt has produced a coil and 
contact breaker specially suitable for it. It is stated that the 
“ H. H.“ (Hellesen-Hunt) combination when fitted to a motor cycle 
consumes about 3 ampere, and gives a spark $ in. long. Ву the 
aid of low current consumption a single-cylinder cycle fitted with 
the “Н. Н.” system with a Hellesen “Flash” battery would 
be able to run for a mileage of from 1,500 to 3,000, depending 
upon the care taken in the use of the battery. To obtain still 
greater mileage, two batteries can be carried and coupled to the 
usual two-way switch so that they can be changed over periodically, 
say, every 20 or 30 miles, thus allowing one battery to reat or 
recuperate while the other is in use. 

The “ H. H.” system is equally applicable to cars, and suitable 
5 coils and contact-breakers have been designed and are 
stocke 

In the figures we show a Flash combined 44-volt battery, 
and a plain wood case coil for a single-cylinder motor cycle. 


66 Cruet” Radiators. ‘ 


In our last issue, we mentioned under “Trade Announcements 
that the BrgwINGHAM GUILD os Hanpicrart, LTD. who have 
already established for themselves a very creditable reputation for 
the production of electric light fittings in artistic metal-work, had 
amalgamated with the business of Messrs. Gittins Craftamen, Ltd. 
This amalgamation has naturally led to a considerable increase in 
the staff employed, and in the general operations of the company. 
Last week we had the opportunity of an interesting run through 
the various departments of the company at their works in Great 
Charles Street, Birmingham, and noted in doing eo that the finishing 
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A BIRMINGHAM © CRUET”’ RADIRTOR. 


touches were being put to a new polishing department that bas 
just been erected. The Birmingham Guild are making a special 
feature of electric radiator design, and a perusal of their new list 
shows that they have not been backward in the production of some 
very acceptable designs in this direction. For use in better class 
residences they turn out some good things, and they also pay 
attention to the needs of public buildings in this matter of electric 
heating. In addition to a number of “ Dowsing” patterns, the 
company are making a good line of “Cruet” pattern radiators in 
brass, and in brass and copper. One of these we show in the 
accompanying illustration. Not long ago the company executed 
a large order for electric radiators for the Metropolitan Railway. 


———M 


Nmoking Concert.—A smoking concert was held by some 
GO members of the staff of the Apams MANUFACTURING Co, LrD., at 
the Swan Hotel, Bedford, on Thursday last week. The programme 
was made up principally of contributions by members of the staff. 
The toast, The Adams Manufacturing Co., Ltd," was proposed by 
Mr. Reg. Smith and seconded by Mr. Curtis. Mr. Adams, in response, 
thanked the staff for the accord and energy with which they had 
worked together during the past year. A vote of thanks to Mr. 
Adams, the chairman, was passed with great cordiality. 


Reduction of Capital.—NonTHALLERTON ELECTRIC 
Licut AND PowIR Co., Lrp.—A petition for reducing the capital of 
this company from £10,000 to £6,500 by cancelling capital which 
has been lost or is unrepresented by available assets, is to be heard 
in London on Tuesday next, December 11th. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Oorrespondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we howe the writer's name and address in our possession. 


Tramear Brakes. 


With reference to the recent discussions, reporte, corres- 
pondence, &c., in your valuable paper anent tramcar brakes, 
permit me to say a few words for the benefit of that much 
befooled class, viz., inventors. 

In your leading article, November 2nd, 1906, you were 
good enough to make several useful and entirely admirable 
suggestions as to the type of brake which ought to exist. 

To such an extent, in fact, did your remarks impress the 
writer, that he forthwith designed a brake which is meant to 
be driver proof and independent of all other brakes. Having 
nearly completed this labour of love, it now occurs to me 
that if my idea were made public to-morrow, nobody would 
really want it (except for nothing). Now supposing— 

1. That the cost of production of above-mentioned brake 
was no greater than that of the ordinary handbrake. 

2. That said brake operated as designed. 

I am still absolutely certain that none of our manufac- 
turers would have anything to do with the latter. 

Now, I do not wish to malign British manufacturers ; far 
from that. They are a class of unemotional and cautious 
persons who have trouble enough to make ends meet in these 
days of competition. 

In the present instance, however, their position, if I do 
not mistake them, is simply this: That tramcars, &c., 
except in a few special cases, have quite sufficient braking 
power already, and the addition or substitution of further 
braking arrangements for those already in existence would 
. merely cause unnecessary complications, and add considerably 
to the cost of maintenance. Doubtless, an accident 
occasionally occurs, such as the recent deplorable disaster, 
and an outcry is raised by the public, and the Board of 
Trade duly. make a searching examination and criticise this 
or that severely ; but, after all, we must leave something to 
* human intelligence in the driver.“ 

Now, therefore, let inventors beware before wasting time 
and substance in the vain hope of supplying a /e// want. 
Let them consider how fading and transient are the feelings 


on which their hopes depend. 
Convalescent. 


In reference to letters appearing in ELECTRICAL REVIEW 
* Correspondence " column re tramcar brakes, it seems to 
me that all the present brakes in use appear to be defective 
in some way. 

My opinion is that the best brake is undoubtedly the 
Westinghouse compressed air type. Of course, against the 
adoption of this brake will be urged the point of expense 
and extra gear on each car; but as the receipts depend upon 
the cenfidence of the public to a very large extent, I think 
the extra expense warranted, as the large number of serious 
accidenta constantly occurring are bound to have a demoral- 
ising effect on the passenger, as well as on the unoffending 

estrian. 

I think that two brakes on a car are ample, and with 
reliable gear the use'of one only—namely, the compressed 
air type, to be used on all occasions. A multiplicity of 
brakes only adds to the confusion and hesitation of the 
driver, which is bound to be fatal; in the case of failure of 
compressed air, the reversal of motors or “ гоп back” 


con- 
troller may be resorted to. 
Brakite. 


Advertising in Electricity Works Pamphlets. 


It has for some time appeared to me that there is room 
for an association of the kind suggested by “ Publicity 
Department Manager" and Mr. Robinson. I believe that 
iod s society—of which we have precedent in America— 
would be in every way a benefit to its members and to the 
work they are engaged upon. As it appears that some active 
steps may be taken in the matter through your kind agency, 


I think it is desirable to put forward at once a claim for 
those engaged in electricity supply development. As you are 
aware, the numbers of such are increasing daily, and as 
their interests in practically all respects are identical with 
those of the manufacturers, I believe the more intimate rela- 
tionship into which the two sides would be brought would 
result in mutual benefit. If a committee be formed to con- 
sider the question, I would suggest that two or three of those 
responsible for electricity supply development work on a large 
scale be asked to attend ; and in the event of the movement 
taking definite shape, I would further suggest that supply 
men should be allotted their proportionate share of control. 
The success—financial or otherwise—of any society depends 
upon the length of its membership roll, and this might be 
considerably increased by the admission (perhaps in some 
Bpecial degree akin to the associateship of the institution) of 
canvassers and other qualified assistants. Many are 
enthusiasts in their work, and I believe would join a body 
which brought them into personal contact with others and 
afforded them opportunities of extending their knowledge 
and bettering their position. 

The whole question calls for careful consideration, and 
many difficulties would, no doubt, be met with. I think, 
however, it might be approached, for of the value of a society 
of this description there can surely be little doubt. 


Electricity Supply. 


[Our correspondent's suggestion will be borne in mind.— 
Eps. E.R.] 


Commutator Insulation Defects. 

Mr. Longridge, in my opinion, is quite correct in his 
remarks that micanite is unsuitable for commutator 
gegments. j 

Í have constantly had trouble with commutators insu- 
lated with these segments, and with a long experience of its 
use and defects. I have always condemned it, preferring to 
use pure mica, which, though more costly, is absolutely 
reliable. 

As for the use of silicate of soda and powdered mica which 
Mr. Turner recommends, this is fairly satisfactory, but I 
find that ** Lithage mixed with glycerine to a thick paste 
ig a very successful remedy for these defects, providing it 
is baked into the commutator at the correct drying heat," 
but, as Mr. Vickery says, there is both good and bad micanite. 


Harry Н. Sheppard. 
Sheffield, December 3rd, 1906. 


Commutator Lubrication. 


I should like to know if any of your readers have had any 
trouble with the lubrication of commutators, carbon brushes 
being used. My experience is, that it is better not to use 
lubricants of any description. І find, that, to clean the 
commutator occasionally with mineral oil, taking care to 
rub every trace off and not allowing it to get to the faces of 
the brushes, is the best way. Some engineers find paraffin 
wax а good lubricant, probably it is on very large generators, 
but on machines of, say, 200 to 300 Kw. capacity, I very 
much doubt it. I have no doubt that it would interest a 
great many other engineers to know a few of your readers’ 
experiences. 


December 3rd, 1906. 


Electra. 


Prepayment Meters. 


Having seen the letter published in the ELECTRICAL 
Review of November 30th, over the initials ** A. J. P.,“ 
we shall be very glad to furnish your correspondent with 
the information which he requires, ав to where he may find 
electric light installations on the prepayment system. 

As we are manufacturers of slot meters, and have during 
the last eight or nine years sent out somewhere about 10,000 
instruments, we shall no doubt be able to supply the 
information desired. | 

The Rochdale Electric Co., Ltd., 


WILLIAM D. Watson. 


Rochdale, December 3rd, 1906. 
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Rail Corrugation. 


Iam pleased to see that my pet theory has now been 
advanced by Mr. Boult, and also by Mr. Bowker, for I have 
long held the opinion that the rolling mill is the source of 
rail trouble. The irregularities of the web noted by Mr. 
Harvey are well known to rolling. mill engineers who, by the 
way, will not be induced to express an opinion either verbally, 
or through the * Correspondence " columns in the technical 
Press. I have myself seen quite regular corrugations which are 
clearly visible, especially after the metal has passed through 
the roughing rolls, and before it has been through the 
finishing rolls. These corrugations are in the trade known 
as teeth marks for they clearly indicate that there is too 
much play in the pinions driving the rolls, and I have often 
seen steel bars on the scrap heap owing to these corrugations, 
which entirely disappear after the bearings and pinions have 
been adjusted. 

I can, therefore, endorse the opinion of Mr. Bowker that 
prolonged rolling at low temperatures will improve the rails ; 
and if it were possible to finally anneal them, I believe rail 
troubles would be considerably minimised. 

Much has been said in the tramway journals on the 
question of foundations and rail joints affecting corrugation, 
but having had experience of corrugations on rails laid on 
concrete foundations, on longitudinal sleepers, with and with- 
out anchor joints, and also on rails with splayed or mitred 
joints and welded joints—up and down track—and also on 
curves, but having never found a trace of corrugation on 
cast-stee] rails on the straight or curves after six years’ 
severe service, I can only come to the conclusion that the 
rolls are the original source of rail trouble. 


H. E. Yerbury, 
Chief Electrical Engineer. 
Sheffield, December 8rd, 1906. 


r 


The accompanying illustration is reproduced from the 
photograph kindly sent us by Mr. L. Harvey, in support of 
his interesting theory. It will be seen that the web of the 
rail shows a series of corrugations, apparently due to unequal 
contraction of the web and of the head and foot of the rail. 
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The photograph has not been “faked” in any way; the 
half-tone reproduction shows the corrugations rather more 
plainly than the original in the case of the upper rail, and 
rather less plainly on the lower rail. Eps. E.R. 


Suction Gas Power. 


While it is always necessary to be on our guard against 
competitors with such plausible arguments, estimates and 
figures as those put forward by the exponents of suction gas, 
I really think electricity supply managers are making too 
much of a bogy of this particular form of competition. 
When these figures are put forward (and we have an example 
in Mr. Campbell's letter in your issue of the 30th ult.) 
some misrepresentation or unequal comparison always shows 
itself upon examination. 

For instance, imagine the utter absurdity of comparing 
the costs of a lighting supply steam plant and a power 
supply gas plant, and who would use ooal at 168. 2d. per ton 
nowadays for steam plants; The wages and repairs items 
for eteam are ridiculous, that is, if the plant is any criterion 


of steam plants generally. If not, the figures should not 
have been used. 

If you can generate electricity by gas at 4d. per unit, why 
would manufacturers рау us, as they do in my district, 3d. 
and 1d. per unit for electricity? In one case a com- 
paratively new gas plant was scrapped in favour of elec- 
tricity, and in several others, after very careful comparisons, 
by the directors of the concerns. Of steam, gas and elec- 
tricity the latter has been decided upon on price, and, 
although mine is essentially a manufacturing district, I 
believe I can say that not а single gas plant bas been put in 
any factory during the past twelve months, the period of my 
connection with the electricity supply undertaking. 

I do not indicate my particular sphere of operations, 
because I am not anxious to have my time and that of my 
staff wasted in contradicting the flood of suction gas litera- 
ture and armies of experts which would cverwhelm my 
power consumers. 

Supply Manager. 


Wiring : Estimates. 


In your issue November 2nd, 1906, appears a letter from 
* Contractor" asking for a cost book with a view to facili- 
tating the estimating of wiring. If such & book is on the 
market we should be obliged for publisher's name. 


Another Contractor. 


(Mr. Perren Maycock issued a book of this kind some 
years ago; Messrs. Whittaker & Co. are the publishers.— 
Eps. E.R.] 


Wireless Telegraphy. 


The letter of Mr. Cuthbert Hall, which appears in your 
columns on page 865, raises the question whether there are 
not three distinct personalities who possess the same name. 

]. There is the Mr. Cuthbert Hall who, in 1908 and 
1904, signed agreements as director of the Marconi Co., with 
the Admiralty and with the Post Office. By the former of 
these agreements the Marconi Co. waived any future claim 
to royalty or damage against the Admiralty in respect of 
any apparatus not supplied by the company, save such as 
was included in a schedule relating exclusively to jiggers and 
trays of Leyden jars. By the latter agreement the company 
undertook to receive at its stations any messages from ships 
not equipped with the company’s apparatus, in the event of 
the Government adhering to the proposed International 
agreement. 

2. There was present at the Berlin Conference a delegate 
from the Kingdom of Montenegro, doubtless a distinguished 
officer of the ‘Montenegrin navy, whose name was—by a 
singular coincidence—Cuthbert Hall. This delegate, I under- 
stand, complained at the Conference that the British dele- 
gates would not support the policy of Montenegro, but voted 
solidly for the policy agreed upon by the British Government 
before the opening of the Conference, and carried every 
point that they deemed vital. He also grumbled mightily 
at Berlin, because, as representative of Montenegro, he had 
no vote in the Conference. 

8. There is the Mr. Cuthbert Hall who writes to you 
declaring that it is incorrect to say that the Admiralty 
is not compelled to purchase any more apparatus from the 
Marconi Co., except Jiggers and trays of Leyden jars; ” 


and who, in his last paragraph but one, appears to repudiate 


on behalf of the Marconi Co. the plain undertaking given 
in the official agreement of 1904, to open its stations to 
messages from ships equipped with other systems, if the 
Government should in pursuance of the proposed Inter- 
national agreement require this to be done. Не also asserts 
that the vote of any State, “even Monaco,” had exactly the 
same weight as the British vote. 

It therefore appears that Mr. Cuthbert Hall No. 8 dis- 
putes the doings of Mr. Cuthbert Hall No. 1. Mr. Cuth- 
bert Hall No. 8 is also at variance with Mr. Cuthbert Hall 
No. 2 as regards the voting power of small States such as 
Montenegro and Monaco. 

Under the circumstances, the simplest answer to Mr. 
Cuthbert Hall No. 8 is to leave him to fight it out with the 
other two claimants to the name. 


Your Correspondent, 
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The Penetrating Properties of the Arc Light. 


In answer to Mr. Bastian's letter of the 13th ult., I would 
ask him to direct à beam of white light through gold leaf 
and see if he will still “refuse to distinguish between 
reflected and transmitted light." 

He says in his last paragraph that I admit that “air” 
reflects blue light best, whereas I only admit that the 
atmosphere does—a very different thing. Accordirg to the 
theory I support, it is not the air in the atmosphere, but 
the suspended solid or liquid particles of a size comparable 
to the wave length of light that reflect the blue raya best. 

The points in favour of this theory may be stated as 
follows :— 

1. It can be shown experimentally that minute solid 
particles suspended in a gas or liquid will reflect the blue 
rays and allow the less refrangible to pass. 

2. It is certain that such minute particles must be 
present in the atmosphere, and therefore the latter ought to 
exhibit this effect. 

3. The atmosphere does exhibit this effect as seen in the 
violet-blue reflected light during day and the red transmitted 
light at sunset. 

Mr. Bastian’s effusion in answer to Mr. Dow is a complete 
reductio ad absurdum of his own position. His illuminant, 
whose light appears white in clear air and then appears red 
after passing through a red-absorbing fog, is startling, but 
not so much so as Mr. Bustian’s explanation that it is due to 
an excess of red rays inthe illuminant. This correspondence 
has been drawn out to such a length that I hope I will not 
have to trouble you again, especially as Mr. Bastian persists 
in ignoring a repeated request of mine for enlightenment 
upon the photographic effect of distant objects. Again I 
appeal to him to explain. If the blue colour of distant 
objects is due to absorption of red rays—as he alleges, why 
do these distant objects appear too light in a photograph ? 


Sol. 
York, December 8rd, 1906. 


I now realise that nothing I can say will shake Mr. 
Bastian’s convictions, and therefore see no object in discussing 
in detail his letter in your issue of the 30th. 

There are, however, two points in that letter which seem 
to me misleading, and I feel I must refer to them. 

Mr. Bastian says that I “claim to have discovered a 
general law," &c. I have made no ub-urd claim of this kind. 
There is surely nothing novel in the suggestion that ravs of 
greater wave-length penetrate the atmosphere best. This is 
the accepted view, and the novel suggestions are those put 
forward by Mr. Bastian. I freely admit that the subject 
requires closer study before any law can be laid down, and 
only feel that, while there is some strong evidence in favour 
of the general view, Mr. Bastian has not succeeded in 
bringing forward any satisfactory evidence in favour of bis. 

Mr. Bastian bas also criticised my demonstration of the 
Purkinje effect before the Physical Society. I was, I need 
hardly say, aware that the light from a glow lamp becomes 
somewhat redder, as the lamp is dimmed by placing resistance 
in the lamp circuit. 

But, so far from increasing the Purkinje effect, this would 
tend to diminish it slightly by accentuating red colours at 
weak illuminations. 

For a rough demonstation, however, not much difference 
seems to be produced in this way, and I have often obtained 
the same results by dimming the lamp by other methods. 
The magnitude of the Purkinje effect at low illumination has 
really been shown over and over again, and cannot possibly 
be doubted. MN 

I must also point out— what Mr. Bastian does not seem to 
understand—that the results bearing on the Purkinje effect 
quoted in my article, were not, based on this purely qualitative 
experiment at all. 


` 


J. S. Dow. 
London, N., December 8rd, 1906. . 


IxQUIRIES.—À correspondent asks for the address of 
manufacturers of an electrical counting machine. Another 
wants a thermopile to fix on a gas bracket. 


by his Honour Judge Emden. 


2.50 fr. 


BUSINESS NOTES. 


Book Notices.— Lichstrahlung und Beleuchtung. Ву 
Paul Hogner, Brunswick. Fried. Vieweg & Sohn. Price3 M.— 
This eighth volume of the series Elektrotechnik in 
Einzeldarstellungen " maintains the high standard of most of the 
previous volumes, and is well fitted to give a general insight into 
the problem of illumination from a practical point of view. The 
first twelve pages deal with the theoretical rules for light emission 


from various simple surfaces, and here the absence of any clear 
definition of the different unite involved is a serious omission. In 
the following eight pages a discussion of the characteristic shapes 
of the polar curves for arc lamps is given and a useful table of 
cosine diíferences is included, by means of which the mean 
hemispherical candle-power can be estimated from the polar curve 
directly, without the trouble of first drawing the Rousseau curve. 
The question of illumination indcors and out of doors is next dealt 


with, and a set of tables (some of which, ., No. XVI., are hardly 


sufliciently explained) is given, enablin the illumination of various 
points to be estimated for various lamp heights and spacings, 
and for ordinary and flame arc lamps of different current 
capacities. The photometric methods employed are not discussed 
or even described, so that the numerical values tabulated must 
be considered as rough averages only. In dealing with the 
question of outside l ghtirg, a distinction is made between the 
lighting of open spaces and the lighting of narrow road ways, and 
for use in estimating the latter the term *'hemicyclic candle- 
power" is introduced, meaning the average candle-power taken 
over a single meridian of the lower hemisphere instead of over the 
whole bemisphere as in the case of the ordinary м.н с.р. The 
book concludes with some u:eful fully-wurked examples. 


Electric Cables for Collieries. Paper read by Mr. G. G. L. Preece 
before the National Asscciation of Colliery Managers on January 
6th, 1906 (reprint from the Iron and Coal Trades Review). In 


‘additiou to this interesting and informing paper, the new Special 


Rules of the Home Office for the use of electricity in mines, and а 
number of useful rules for finding cable sections, are bound 
together, forming a hsndy pamphlet for reference The whole can 
be had from Mesere. W. T. Glover & Co., Ltd., on application. 


The Motor Manual. Ninth Edition, 1907 London: Temple 
Press, Ltd. Price 1s. 6d. net.—The fact that the book before us 
bears the words “ninth edition” is sufficient evidence that the 
Metor Manual is meeting a want. "The general public is steadily 
showing a keener interest in motoring and motor-cars, and a desire 
to know something of these mysterious ‘‘ innards” of the machine 
which makes the wheels go round, and it is with the object of 
slaking this thirst for knowledge that the Manual bas been issued. 
In simple language the component paris and method of 
operation of the petrol motor are first dealt witb, useful diagrams 
accompanving the text. A long chapter is devoted to the question 
of ignition, and the many side issues this important matter ‹ arries 
with it, the chapter being one which the novice motorist will do 
well to study closely. Sueceecing chap ers dial with such topics 
as Hou to Select a Car," Hints ou Purch-se,’ ** Second-hand 
Cars,” ‘‘ What to Avoid,” these being followed by a series of articles 
on the maintenance of the sehicle in good running order, once the 
would-be motorist has made the plunge. The law relating to 
motor-cars, and the taxes and licences connected with the same, 
find a place in the concluding portiin of the book, which is 
one that can be recommended to all prospective motorists, 
especially to thote unacquainted witk the technical side of the 
modern means of locomotiun. 


“Fire Tests with Fire Extinguishers.” Red book, No 115, of 
the Bntish Fire Prevention Committee. Т; is contains the results 
of tets with tte “Kyl-Fyre” dry powder extinguisher, which 
proved capable of smothering fires in their incipient stages. 


" Buildirg Contracts, Building Leases and Building Statutes, 
&c., together with an Appendix of Unreported Building Cases,” 
Fourth edition. By J. Bridges 
Matthews and W. Valentine Ball. London: Butterworth & Co. 


1907. Price 27s. 6d. 


“ Statistics of Public Education in England and Wales for 
1904-5" (Board of Education) London: Wyman & Sons, Ltd. 
1906. Price 2:. 54d. 


" Enginecring Press Monthly Index Review." Vol. IX, No. 3. 
December, 1906. Brussels: Association de la Presse TechniquE- 
> 


“ A Treatise on the Theory of Alternating Currents.” "у Alex- 
ander Russell, M.A. Vol. IL. Cambridge: Univey:ty Press; 
London: Mr. С. Е. Clay, О. P. Warehouse. 128. net 


`- “Transactions of the South Yorkshire Asso4tion of Mining 
Students.” Vol. I No. 6, November, 1^9. London: The 
Chichester Press. 


Consular Notes.—Siprnr, — Тһе United States Consul 


at Vladivostock, in a recent тер? ‘tates that the municipality 
propose to raise a loan for an el, trie 1 ae Ls ү 5 

tem. Th idea is {© Construct a line from the eastern 
) in street to the railway station and 


the t h 
the market. One branch lime aorthward into the country on the 


Aleutekaya or Kitaiskaya streets t? first river, about 3 miles, would 
also probably be popular, as it woult enable people to live in the 
suburbs. There might be a good ch:2Ce for a line round the bay 
as well First and second-class cars would probably be necessary 
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here. Altogether about 8 miles of line should be constructed. 
The streets are for the most part wide enough to accommodate a 
double track. As regards lighting, there are already a number of 
private plants, most of which supply other houses in their vicinity. 
This would be an important matter to be considered if & concession 
were applied for. The city at present states that it will want for 
street lighting, to begin with, about 200 lights of 1,000 and 500-с.р., 
and it is estimated that the private consumption will be from 
5,000 to 7,000 lights of average candle-power. An increase would, 
of course, depend on the price and on the arrangements that could 
be made for limiting the private plants. The city has no funds 
available for beginning bv itself even part of its ambitious pro- 
gramme, which also includes waterworks, sewerage, port and 
harbour works, paving, &c., but it is felt that these undertakings, if 
properly managed, should most of them be profitable investments. 
The municipality is desirous of securing a loan for the purpose of 
undertaking the construction and management itself, but it is 
generally agreed that there may be difficulty in getting the money in 
this way, and, therefore, it is open to consider propositions for (1) a 
loan gecured on the work undertaken, the construction to be by the 
lenders or otherwise under their control; (2) a regular concession 
for construction and operation, the franchise to last, preferably, not 
longer than 20 years. No definite outline of the conditions pre- 
scribed has as yet been formed, and a proposition that required 
harder conditions in certain ways would have a chance of accept- 
ance on account of other favourable points—such, for example, as 
exceptional solidity and standing of the applicants and guarantees 
for prompt and satisfactory execution of contracts. Lenders could 
not count on securing any interest or sinking fund payments from 
the present revenues of the city, but would have to base their 
calculations on securing the return from the works constructed. It 
is most essential that parties applying for the concession should 
have large capital and experience to command the confidence of 

he municipality and of the central Government. Of course, such 
an investment would require confidence in the future of the city, 
but upon this subject interested parties must investigate for them- 
selves and form their own opinions. The Consul's feeling is that 
Viadivostock is likely to continue to be at least as important as now, 
and that these works could be made to pay on the present basis. This 
leaves out of consideration the tremendous growth possible with 
the rich country behind the port. Persons interested in the 
matter should communicate with the Mayor of Vladivostock. 
There will be many difficulties; but although the disadvantages 
may appear to be very great, the Consul is of opinion that the 
projects are well worth investigation. 


P. D. M. Contracts.—4A mong recent contracts given to 
the Рнамх Dynamo MawvrFACTURING Co, Lrp., are the 
following: 

For the Kent Electric Power Co., Chatham. — One 220.-K w. induction motor- 


generator, the motor being three-phase 60 cycles 11,000 volts, and the generator 
220 volts v.c. 


pud the Cleckheaton U.D.C.—82-kw. traction motor-generator and switch- 
ard. 


For the Johannesburg Municipality (to the specification of Messrs. Mordey 
and Dawbarn, and to the order of Messrs. Thwaites Bros.), а further four 
Pheenix-Pohl patent auxiliary pole motors. 

For the Marylebone B.C. Electricity Department.—Further motors for 
auxiliary machinery in connection with the extensions now in progress. 


Paterson Purifiers.— Among other orders lately received 
by the Paterson ENGINEERING Co., Lro., for their purifiers for 
power plant, are the following :— 


Grease eliminator and make-up softener of 2,500 gallons hourly capacity for 
Coatbridge Electricity Works. 


Messrs. J. G. White & Co., water purifler for Para Electric Railway and 
Lighting Co. 


Erith Electricity Works, grease eliminator and make-up softener with quartz 
sand titer of 5,000 gallons hourly capacity. 


Catalogues and Lists.—Mussns. Mavor & COULSON, 
Lrp., Glasgow.—On their December date-card the firm set out 
further data relating to a year's working record of one of their 
Pick-Quick electric coal-cutters. 

British INSULATED AND HELSBY CaBLES, LTD. Prescot.— 
Со sue (12 pages) fully describing their new Prescot electric 
welder. 

British THomson-Hovuston Co., Lrp.—Folding circular showing 
applications of their enclosed arc lamps for inside and outside shop 
illumination, public hall lighting, and street lighting. 

LrEWwELLIN'S МАСНІХЕ Co., King's Square, Bristol.— Illustrated 
and priced descriptive circular relating to their “ Realm” time- 
checkers and recorders, oil-bathed reducing gear, concave worms 
and other specialities. 

New BRITISH ELECTRIC SuPPLY Co., Lro., Stoke Newington 
Road, N.—Postal card illustrating their Arcazon arc lamps, 

standard, photo-printing and midget types. Reduced prices are 
ai,2nounced for the 1906-7 season. 

TRE. ALL-BRITISH” Carp Systems Co., Thanet House, 231-2, 
Strand, V. C.— Illustrated catalogue of card index and vertical 
filing cabinet»s, | 

THE GENERA. т, ELECTRIC Co., Lro, London, E.C.—A new 
publication relating- to their “Union” enamelled steel interior 
conduit, and announc. ing alterations in prices consequent upon 
rises in cost of materials. wo monthly blotters for November and 
December keep “Robertson - lamps in the mind of the recipient, 
and и him that five million of these lamps are made and sold 
annually. 

Messrs. MILLINGTON & ЕЕК. Jordan's Yard, Cambridge.— 
Illustrated circular briefly describ ing their Universal motor valve 

rinder. 

: BRITISH DoLoMENT WORES/ Royal London House, E.C.— 

Attractively-produced circular ringing forward their “ Doloment " 

jointless fireproof flooring, Which is stated to have been largely 
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used in Continental factories. It is claimed that although the 
foundation on which it is laid may settle or crack, the materia] 
retains an unbroken surface. It is non-porous, and can be made in 
almost any colour. Experience of the material at the Charlotten- 
burg factory of Messrs. Siemens & Halske is said to have been per- 
fectly satisfactory. The company have just completed a contract 
for H.M. Office of Works at the new Post Office, King's Road, 
Chelsea. 

Messrs. MoNTE-CALLOW & Co., Ipswich.— Eight-page pamphlet 
describing the electric dynamometers manufactured by Hillairet 
Huguet, of Paris, for testing the horse-power of high-speed motors. 

THE British SCHOOL оғ TELEGRAPHY, of 179, Clapham Road, 
S. W., sends usa well-illustrated pamphlet describing the School, 
giving particulars of the courses offered, terms, &c. Mr. William 
Lynd is the principal. 

Messrs. Crompton & Co., LTD., London, E.C.—Two large postal 
cards containing illustrations and particulars of prices of their 
electric motors and arc lamps. Prices are very clearly indicated 
in red. 


Bankruptcy Proceédings.—H. Diamant.—Under the 
failure of Hermann Diamant, described as a commission agent of 
40, Broad Street House, E.C., the first meeting of creditors was held 
on Monday at the London Bankruptcy Court before Mr E. Leadam 
Hough, Senior Official Receiver. It appeared that, during the 
past 12 months the debtor had been occupied with the development 
of an electric lamp, of which he was a co-patentee. The Diamond 
Electric Arc Lamp, Ltd., was formed to acquire the patent, but has 
not yet gone to allotment. The debtor will be entitled to £3,000 
in cash and shares, but he places no present value upon his interest 
therein. He was formerly interested in the development of an 
ozone apparatus, over which he lost £400. А receiving order was 
made against him upon the petition of Messrs. Bewick, Moreing and 
Co., and he attributes his failure to law costs in anappeal case. He 
succeeded in the first instance, and was awarded a verdict of £725 
and costs, but on appeal the judgment was reversed, and through 
lack of funds he was unable to carry the case further. The liabilities 
are estimated at £784. Inthe absence of any offer, the case was 
left in the hands of the Official Receiver to be wound up in the 
ordinary course of bankruptcy, the debtor's public examination 
being fixed for December 20th. The following are the principal 


creditors :— 
UNSECURED, 


Bewick, Moreing & Co., Copthall Avenue, B.C. .. .. £390 
Electrical Co., Ltd., Charing Cross Road, W.C. .. . . 15 
Hands, J. J., 119, London Wall, E.C. A - . 4 
Isenthal, A., 41. Lime Street, Е.С. sd s i .. 150 
Christopher & Roney, 31, Cornhill, E.C. us va .. 150 
Veritys, Ltd., King Street, Covent Garden, W.C. .. . . 11 


J. M. Ricnarpson.— The application of Jasper Myers Richardson, 
described as of Harvey's Buildings, Strand, for an order of dis- 
charge, came before Mr. Registrar Brougham on November 30th at 
the London Bankruptcy Court. According to the Official Recei ver's 
report the applicant, in 1895, became joint manager of the Lith- 
anode Co., Ltd., which was established for the manufacture of 
electric accumulators. That company went into liquidation in 
1899, and during the following ycar the bankrupt promoted Long- 
streths, Ltd, to take over the Lithanode patents. He was 
appointed as managing director at a salary of £500 per annum, and 
resigned the position when he was made bankrupt in June, 1905. 
The liabilities amounted to £5,492, and the assets had realised £51, 
but some further sum might be received in respect of a book debt 
of £10,900 owing since 1882. Оп the ground of insufficiency of 
assets to pay 10s. in the £ to the creditors, the learned Registrar 
imposed a suspension of two years. Order entered accordingly. 

Ке G. W. CLARKE, electrical engincer, of Harold Wood, and 117, 
Queen Victoria Street, E.C.— Notice of release of trustee (Mr. 
E. L. Hough, Official Receiver) on November 23rd, appears in the 
London Gaz tte for November 30th. 

J. E. AusTIN.—The public examination was held on Wednesday 
last week at the London Bankruptcy Court, before Mr. Registrar 
Giffard, of John Edward Austin, late of 27, George Street, 
Portman Square, W., electrical engineer. The accounts show 
liabilities £1,471 88. 6d. (unsecured £1,421 11s. 10d.), and net assets 
£31 38. 4d., after deducting £19 168. 8d., for the preferential 
claims. Questioned by Mr. E. L. Hough, senior Official Receiver, 
the debtor stated that he commenced business for himself in 1897 
with £300 capital, at 23, York Place, Baker Street, subsequently 
removing to 40, Upper Baker Street. Then in March, 1905, he 
went from thence to 27, George Street, where tne business was 
carried on until last June or July, when an execution was levied at 
the suit of a creditor. For some time past, witness had, through 
ill-health, left the business to the sole management of his son. 
Prior to starting on his own account, he (debtor) acted as manager 
of an electrical engineer's business. The trading resulted in a loss 
of £500 since October, 1903, and his household expenses during the 
same period amounted to £468. Pressure by creditors in the shape 
of writs had been constant since last March. Theexamination was 
concluded. 


Trade Announcementfs,—Mr. P. J. MITCHELL, of 
Westminster, has opened a Glasgow office to deal with Rateau 

atent exhaust steam utilisation plant, and his brother (Mr. Е. L. 

itchell) is in charge. The address of the office із 144, St. 
Vincent Street, Glasgow. i] 

The Financial News reports that arrangements have been com- 
pleted for the amalgamation of the firms of Jessop & Appleby 
Bros. (Leicester and London), Ltd., and the Glasgow Electric 
Crane and Hoist Co., Ltd., under the style of APPLEBY'-, LTD., ав 
makers of giant cranes, &c. with head offices at 56, Victoria 
Street, S. W. 


J) — -a 
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Dissolutions and Liquidations.— Ca RNARVONSHIRE 
ELECTRICO Traction SYNDICATE, LTD. — This company is winding up 
voluntarily with Mr. F. B. Fuller, 13, St. Helen's Place, E. C., as 
liquidator. 

THaMES VALLEY ELECTRIC SvPPrY Co., Lrp.—This company 
is winding up voluntarily with Mr. H. A. Stagg, Donington House, 
W.C., as liquidator. 

Messrs. T. REYNOLDS & Co., gas and electrical engineers, 19, 
High Street, Coveutry.— Messrs. Tom Reynolds and H. W. Archer 
have dissolved partnership, Mr. Archer retiring. 

LONDON AND GENERAL PowER SuPPLY Co, Lrp.—This com- 
pany is winding up voluntarily, with Mr. Gecrge Collis as 
liquidator. Creditors are to send particulars of their debts, &c., 
to Mr. Collis, Winchester House, E.C., by January 4th. 

City oF BURN OS Ayres Tramways Co., LTD.—Creditora must 
send particulars of debts, &c., to Messrs. Н. A. Plumb and Е.С. 
Crawley, 1, Great Winchester Street, E.C., the liquidators, by 
March 1st, 1907. 

Cooper Patent “ ANCHOR RAIL JOINT Co., Ltp.—A meeting 
is to be held at Leeds on January 2nd to hear an account of the 
winding up from the liquidator (Mr. Wm. Crosland). 

British ELECTRIC CAR Co., Ltp.—A meeting is to be held at 
Broad Street Avenue, E.C., on December 31st, to hear an account 
of the winding up from the liquidator (Mr. T. F. Wild). 


Correction.—We regret that in our reference to the 
Oliver Arc Lamp, Ltd., under “ New Companies Registered ” last 
week, two errors occurred. In line 8 for“ Quinton” read Quentin; 
and in line 9 for Hellyer” read Hollym. 


Sumatra Rubber Trade.— The Daily Telegraph 


correspondent at thc Hague reports that a plan is on foot to take 


energetic measures for developing the rubber trade in the Dutch 


Indies. 


Electrical Industry in Japan.—The Anylo-Japanese 
Gazette says that the directors of the Mitsu Bishi Shipbuilding Co. 
have under consideration a scheme for the establishment of a 
factory to manufacture electrical plant. This would seem to 
imply that the company intend enlarging the present factory at 
Nagasaki, where work of this description is now carried on." 


Ш 


LIGHTING and POWER NOTES. 


Australia.— The Broken Hill City Council has decided 
to borrow £6,000 to extend the E. L. system. The whole route of 
the Government tramways will be lighted. Additional electric 
lighting plant will be ordered from England. — Australian Mining 
Standard, 


è 


Belfast.—On the recommendation of the electrical 


engineer, the Corporation bas decided to apply to the L.G.B. for . 


a loan to cover the cost of the following extensions: - Steam 
dynamos, boilers, switchgear, boosters and talancers, and founda- 
tions, £34,000; sub-station plant, £2,200; feeder cables and distri- 
butors for the central district of the city, £23,900; services and 
meters, £6,600 ; distributors for the Malone district, £3,750 ; con- 
tingencies, £3,650; total, £75,000. It is estimated that these 
extensions will suffice for about two years. 


Blackpool.—The Т.О. has decided to apply to the 
L.G.B. for a loan of £8,000 for the provision of a new turbine and 
condensing plant at the electricity works. 


Bridlington.—The Electricity Committee has recom- 
mended the Council to reduce the price of energy for power and 
heating, which is at present on a sliding scale of 3d. to 2d., to 2d. 
up to 250 units per quarter, 13d. after 250, and 14d. for specially 
large consumers. ; 


Bradford.—The Corporation electrical engineer, Mr. 
Alfred S. Blackman, has submitted to the Electricity Committee a 
long report on the question of charges for the supply of energy. 
He suggests that a restricted hours' supply for power and heating 
purposes should be offered to consumers at a flat rate of #d. per 
unit, providing that no current is taken from the mains between 
half an hour before sunset and 7.30 p.m. Mr. Blackman also sug- 
gests the adoption of an alternative maximum demand rate for 
lighting of 7d. (one hour) and 1d. The rate at present isa flat 
one of 4d. per unit. Amongst the other suggestions made the free 
lamp supply (one of the best things yet done in the consumers’ 
interests) should be extended by giving sufficient lamps to enable 
replacements to be made after 500 hours’ instead of 1,000 hours’ 
use. The cost of the free lamp supply last year was £1,402. 


Canada.—Toronto.—In connection with the inaugura- 
tion of the supply of energy generated at Niagara to Toronto by 
the Toronto and Niagara Power Co., our correspondent says 
that there was no formal ceremony, and the intention to switch in 


the transmission line on load was not generally known. The 
results were in every way satisfactory. For a long time past the 
Toronto Electric Light Co. has been seriously bampered for want 
of power, and quite recently the company sent a circular letter to 
its customers promising an improvement as soon as Niagara power 
was available. The Toronto Street Railway Co. has also been 
anxiously awaiting the arrival of Niagara power, in order to enable 
it to operate its cars to better advantage. The Toronto and Niagara 
Power Co.'s transforming station in Toronto forms part of the trans- 
mission system of the Electrical Development., Co., Ltd., whose 
power plant installation at Niagara Falls is intended for the 
generation of 125,000 H. 7. Power supply for Toronto will 
pass through the new transforming station, which thus becomes 
& kind of terminal for the 80-mile transmission lines of the 
company. The lines were specially manufactured of hard drawn 
copper wire twisted round a hemplcore, and they weigh six-tenths 
of a pound per 1 ft. They have been constructed to withstand 
heavy strains and a wind pressure of 100 miles per hour with- 
out injury. The porcelain insulators are composed of three parts 
cemented together and tested to 120,000 volts. There are six of these 
lines, representing two three-phase circuits. Each circuit is capable of 
delivering 20,000 н.р. with a loss of 10 per cent. In the future, 
should more than 40,000 н.р. be required, a second similar line will 
be erected; only half the capacity of the new transforming station 
is now to be utilised. 

The transforming station which bae been almost completely 
equipped by the Canadian General, Electric Co.,.of Peterborough 
(Ont.), is a two-storey building of vitrified brick 202 ft. long, 55 ft. 
wide and 45 ft. in height. On the ground floor are erected the L.T. 
oil transformers, and on the second floor the н.т. apparatus. 
Energy enters at a pressure of 60,000 volts, and is stepped down to 
12,000 volts for delivery to the railway or light companies. Contracts 
have been arranged with the Toronto Electric Lighting Co. and the 
Toronto Street Railway Co., who will almost immediately utilise 
the new power supply. 

The Niagara Falls Power Co.'s generator, which is one of four 
to be put into operation, is capable of generating 15,000 н.р. 
It is the most powerful machine of the kind in the world to-day, 
and it may be of interest to state that it was made in Canada by 
the Canadian General Eleotric Co., of Peterboro, Ont. Three 
other similar machines will be installed in the near future. 

The Hydro-Electric Power Commission has received a consider- 
able number of additional requests to be supplied with power from 
various municipalities, including the following: — Dundas, 
3,000 H..; Milton, 500; Ingersoll, 1,350; Acton, 800; Norwich, 
2,000; Windsor, 5,000; Simcoe, 500; Elmira, 600; Pillsonburg, 
1,000. This brings the aggregate demand to over 100,000 н.р. The 
Chairman has announced that the Commission is now able to 
supply Toronto with a maximum of 50,000 н.р., and a minimum 
of 25,000 н.р. at from $17 to $17.50 per horse-power, 24 hours’ 
service, and possibly as low as $14 per horse-power, per annum. 

Mayor Ellis, of Ottawa, has made arrangements with tbe Hydro- 
Electric Power Commission, whereby the city may ob ain power to 
the amount of 3,000 H.P., down to 1,500 H. P., on a ten years’ lease, 
for the sum of $15 per horse-power. 


PETERBOROUGH (ONT.).—The municipality has received an offer 
from the Peterborough Light and Power Co. ior the sale of its 
business to the city at cost price, f. e., approximately $250,000. 


Carnarvon.— The T.C. has at last elicited from the 
B. of T. that it will not be necessary to promote a private Bill in 
Parliament to legalise the agreement with the National Electric 
Construction Co., as the agreement is not, as was at first thought to 
be, on all fours with that which led to the Sudbury litigation. 


Continental Notes.—SPaIN.—4Àn electricity works is 
to be erected at Valladolid by the Soc. Electra Vallisoletana. 

Iraty.—The provincial authorities of Naples have approved the 
erection of electro-hydraulic works on the Volturno. The energy 
generated will be used for industrial purposes round about Naples. 
The entire cost of the work is estimated at 9,750,000 lire. This 
figure includes, however, the cost of spare plant with steam 
generators at the receiving station near Naples. 

Important work is now being carried out on a large flume from 
the River Cismon in connection with the 20,000-н.р. long-distance 
transmission scheme for supplying energy to the Padua, Schio and 
Polesine districts. 

It is reported from Milan that the scheme proposed by the muni- 
cipal council of Milan for the establishment of a large electricity 
works has been advanced a stage nearer realisation. The question 
at issue is the projected utilisation of 40,000 n.r. obtained from the 
upper course of the River Adda and its tributaries between Tirano 
and Bormio in the Veltlin. It is proposed to install plant for 
generating this power and transmitting it to Milan for the 
working of the tramways and for lighting purposes, together with 
the private supply, all of which are now in the hands of the 
Edison Co. After lengthy negotiations, the Milan Municipal 
Council and the interested local authorities in the Veltlin have just 
concluded an agreement which is said to satisfy both parties. The 
arrangement provides for Milan making a single payment of 
£2,000 to the province of Sondrio and the local authorities con- 
cerned, for the rightsappertaining to the concession, and an annual 

ayment of 18. рег horsé-power obtained, whilst at the same time 

lilan agrees to reserve 2,500 н.р. for the operation of an electric 
railway from Tirano to Bormio, and to provide the water necessary 
for the irrigation of the fields. The conclusion of the agreement 
removes the obstacles which have hitherto stood in the way of the 
concession being granted to the town of Milan. 
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Coventry.—The report of the E.L. Committee in regard 
to the recent breakdown at the electricity works, was issued on 
Friday last. The Committee stated that on September 1st, 1905, the 
boilers consisted of a bank of six of different capacities. These six 
boilers had proved themselves capable of working the three 
600-kw. sets. One new boiler would probably be at work by the 
time this report reached the Council, and the second boiler was in 
place, and would be at work within 10 days. These two boilers, 
according to contract, should have been completed by October 12th, 
and it was owing to the non-delivery of these that the boilers had to 
be working without being cleaned at the proper time, and in con- 
sequence were unable to stand the extraordinary pressure caused 
by the abnormal output on November 9th. The report deals with 
the remedies proposed to be adopted in the future. The Com- 
mittee thinks that on no account ought any new consumers to be 
connected up when once the maximum output has reached 2,400 x w., 
во that there shall always be 900 Kw. in reserve. Owing to the 
abnormal increase in the demand for power, there are at present in 


hand applications more than sufficient to absorb the balance of 


power which will be in hand when the present extensions are 
completed, and the Committee is, therefore, faced by the fact that 
it cannot accept further applications for energy, or it must imme- 
diately proceed to consider a further scheme of extensions, which 
will be costly. It proposes, subject to the sanction of the Council 


after a draft scheme of extensions has been prepared by the : 


engineer, to submit the echeme for the advice of an electrical 
expert of high standing. ` 


Edinburgh.—The E.L. Committee, accompanied by Sir 
Alexander Kennedy, on the 29th ult. inspected the Corporation 
power stations, and visited several places with the view of obtaining 
information as to how water can best be obtained for condensing 
purposes at M'Donald Road Station. 


Failsworth.—4A canvass is to be made by the U. D. C. 
with the object of ascertaining the number of likely customers. If 
the results are satisfactory the Manchester T.C. will forthwith 
take steps to provide a supply. 


Foot's Cray.—The U.D.C. has sealed an agreement 
transferring the E.L. order to the Foot's Cray E.L. Co., which will 
pay the Council the costs incurred in obtaining the order. 


Kent.—It has trinspired that the total cost to the 
Kentish Borough and Urban Councils, on account of their opposi- 
tion to the Kent Electr.c Power Bill in Parliament, amounted to 
£496. Application has been made to the various authorities con- 
cerned for payment based upon an average of 3s. 6d. per £1,000 
rateable value. 


London.—HackNEY.—Application is to be made by 
the B C. to the L.C.C. for a loan of £9,501 for public lighting by 
flame arc lamps. 

MARYLEBONE.—TThe B.C. denies that the electric lighting standards 
and refuges down the middle of Oxford Street are an obstruction 
as stated by the L.C.C., and asserts on the contrary that they are 
useful for regulating traffic. Any attempt by the L.C.C. to obtain 
greater power of.interferiog with the duties and powers of the 
B.C.'s, in connection with the streets, is to be opposed by 
Marylebone. 

ST. Pancras.—A correspondent informs us that it is the intention 
of the Electricity Committee to consider the question of yellow 
flame arcs as soon as a satisfactory lamp, of that description is on 
the market. 

IsriNcTON.—'lhe Lighting Committee of the B.C. is going fully 
into the details of the scheme adopted by the late Council in March 
last for the extension of arc lighting in the borough, at an esti- 
mated cost of £21,000, and pending the result of the inquiry the 
electrical engineer is to proceed no further with the works except 
where cables have been already laid down. 

L. C. C. Loans то BonovGH Councits.—At Tuesday's meeting 
of the L.C.C., the Finance Committee recommended the Council 
to advance to the Hammersmith B.C. the sum of £1,366 
for buildings, £6,052 for mains, sub-stations, switchgear and 
transformers, £9,621 for machinery and tools, and £1,946 for 
meters and house services, the first three items to be repaid in 15 
years, and the meters and house connections in 10 years. An 
animated debate took place, and eventually on the motion of Dr. 
Beaton, seconded by Mr. Hardy, an amendment was adopted by 30 
votes to 27, referring the recommendation back to the Committee 
for further consideration. A discussion also ensued on a recom- 
mendation by the Committee in favour of the granting of a loan of 
£12,663 to the Islington B.C. for electric lighting works, out of a 
total of £16,658, for which application had been made. An amend- 
ment was proposed to refer this recommendation back also, but this 
was eventually withdrawn, and the Committee's suggestion adopted. 
Out of the total sum applied for, the amount of £2,954 was for the 
acquisition of freehold property, and for building works. With 
regard to the remainder, the Finance Committee made the follow- 
ing remarkable observations :— 

"The amount applied for (£12,704) for machinery, mains, 
meters, &c., is required as to £4,818 for work recevtly executed, as 
to £4,861 for work executed between 1896 and March, 1905, and as 
to £3,025 to cover expenditure which has been incurred also 
between those dates upon wages (£2,699), travelling expenses of 
electrical engineer whilst inspecting plant (£107), the purchase of 
coal, oil, &c., used in testing (£219) and which the Borough Council 
considers is properly chargeable to capital account. The Borough 
Council is unable to supply us with full particulars of this expendi- 


ture, but has offered to place its books at the disposal of the Council. 
It appears to us that if the Borough Council itself is unable to supply 
details of the expenditure, an examination of its books would not 
lead to any profitable result, and, moreover, we do not think 16 right 
that the Council should undertake such an examination, which would 
involve considerable labour; and, in the absence of further infor- 
mation, it is not possible to say whether this expenditure should be 
charged to capital or maintenance account. In view of all the cir- 
cumstances, and in particular of the fact that some of the expendi- 
ture was incurred some years ago, we are not prepared to recommend 
the Council to sanction the amount of £3,025. 

“The £4,861, above referred to, has been expended, as to £4,066 
on machinery and instruments, and as to £795 on meters. The 
£4,066 was expended between 1896 and 1904, and we understand 
that, together with other loans which have been raised by the 
Borough Council, it covers all expenditure up to March 31st, 1904, 
on machinery and instruments properly chergeable to capital 
account. The expenditure (£795) on meters has been incurred 
between August, 1903, and March 31st, 1905, in respect of which no 
money has yet been borrowed. We think that the Council might 
sanction the borrowing of these amounts, but, in consideration of the 
work having been executed at varions times during the last 10 
years, we suggest that the Borough Council should be required to 
repay the £4,066 in 15 years instead of 20 yeara, which would other- 
wise have been allowed. 

“The balance, £4,818, above referred to is in respect of feeder 
pillars (£1,024), low-tension mains, &c. (£1,696), excess cost of an 


` artesian well (£138), and connections with consumers’ premises 


(41,960). The works bave been recently executed. We are advised 
that the cost is reasonable, and think, therefore, that the amount 
may be allowed. 

“The amounts to be sanctioned and the periods of repayment 
should therefore be as follows: Freehold property (£1,248), 60 
years; buildings (£1,706), mains (£2,720), artesian well (excess cost, 
£133), together, £4,564, 30 years; machinery and instruments 
(£4,006), 15 years; house connections (£1,960), 12 years; and meters 
(£795), 10 years. І 

“ With regard to the delay which has taken place in applying for 
sanction to a portion of the loan, we consider that it is undesirable 
that a borough council should incur expenditure during a number 
of years, and then apply for a loan to cover such expenditure. 
Delay in applying for a loan necessarily renders at difficult for 
proper consideration to be given to all the questions involved, and, 
in the case of the £3,025 above mentioned, the delay has made it 
impossible to determine on the information supplied by the Borough 
Council whether the expenditure is a proper capital charge. 
Moreover, if a loan is not raised within a reasonable time of the 
work being executed, the undertaking is unequally burdened in 
respect of loan charges during different years. Until the loan is 
raised no sinking fund charge is made against the undertaking in 
respect of the particular work for which the loan is needed, and 
during the currency of the loan the undertaking is unduly 
burdened owing to the necessity for curtailing the period of repay- 
ment so that it may not exceed the estimated life of the work. 
We have communicated with the Borough Council upon tbis matter 
and have expressed our hope that the Council will not again be 
asked to sanction loans to defray the cost of work long since 
executed.” 

L. C. C. Power бснеме. — The Poplar Municipal Alliance, 
which has of late been very active with respect to the Guardians’ 
scandals, is endeavouring to obtain united opposition on the part 
of all similar local associations in and around London against the 
L.C.C. bulk supply scheme. We understand that 34 associations 
have agreed to the proposal for combined opposition. 

THE L. C. C. AND THE AccatnTs OF CowPaNiES.— l| he High- 
ways Committee at the mee'ing last week submitted the follow- 
ing report :—Some time ago we drew the attention of the Council 
to the fact that the auditor appointed by the Board of Trade had, 
in his certificates with reference to the accounts of certain of the 
undertakers under Electric Lighting Acts and Orders, pointed out 
that certain expenditure, е.7., for directors’ and atditora’ fees, 
salaries and expenses of management, promotion money, and 
interest on loans and advances, which had bcen charged to capital 
account, should be transferred to revenue account or to preliminary 
expenses account; but that the companies concerned, acting on the 
advice of their own auditors, had declined to comply with the 
requirements of the Board of Trade auditor. This question has 
again arisen in connection with the audit of the accounts of the 
electric lighting companies for the year ended December 31st, 1905. 
In the report of the official auditor upon the accounts of one 
company, he draws attention to the fact that the overcharge to 
capital account in respect of directors’ fees has not yet been 
corrected, also that certain unrealisable assets have been included in 
the balance-sheet, and that the provision for depreciation is 
inadequate. The Council has on several occasions brought to the 
notice of the Board of Trade the fact that the action of the 
companies in charging to capital account amounte that should not 
be so charged was of importance from the point of view of local 
authorities and consumers in relation to two matters, namely (1) 
in connection with the periodical revision of the maximum charges 
for current, as in considering in each case the question whether 
these charges should be reduced, regard must be had, among other 
things, to the rate of dividend paid by the company, and, if the 
capital be larger than it should be, the profit distributed would 
show a lower rate of dividend ; and (2) in regard to the price to be 
paid for the purchase of the undertaking by the local authority. It 
appeared that there was no machinery in the Electric Lighting 
Acts for enforcing objections raised by the public auditor; and the 
Council suggested to the Board that those Acts should be amended, 
somewhat in the direction of Sections 40 and 42 of the Metropolis 
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Water Act, 1871, which empowered the auditor of metropolitan 
water companies’ accounts to require any company to correct them 
in such a manner as he might think fit, and provided that no future 
dividend should be declared by the company until its accounts 
were certified by the auditor, an appeal, however, being allowed 
from his decision to an arbitrator, to be appointed by the Lord 
Chief Justice. The Board stated at the time that it was not dis- 
posed to regard the suggested amendment as necessary, as it was of 
opinion that the practice of forwarding to the Council and to the 
local anthorities affected a copy of the report made by the auditor 
in any particular iustance, and of the correspondence relative 
thereto, fully met the points raised, but tbat, in the event of an 
opportunity presenting itself of amending the Electric Lighting 
Acts, careful consideration would be given to the suggestion. No 
action has yet been taken in this direction, however, ‘and as cases 
are still arising in which the Board’s auditor finds it necessary to 


take exception to the form in which electric lighting companies’ 


accounts are issued, we suggest that the Board should be again 
approached on the matter. It has also been represented to us that 
facilities should be afforded to the representatives of the local 
authority having powers of purchase to dis uss with the official 
auditor any questions which may arise on the accounts, and we 
understand that the Board of Trade are now considering this 
question. We think that this request is reasonable, and that it 
should be supported by the Council. 


Monntain Ash.—The U.D.C. has decided to obtain 
the opinion of another expert with reference to the proposed E.L. 
scheme. 

The Council has also decided not to allow the South Wales 
Electrical Power Co. to withdraw from its obligations as to lighting 
certain portions of the district, but at the same time not to press 
the company to carry out the obligations. 


Mynyddislwyn.—Before consenting to support the 
application of the Rhymney Valley General Electric Supply Co. 
for а prov. order for E.L., the U.D.C. has asked for fuller par- 
ticulars of the scheme. 


Sidmouth, — The U.D.C. is negotiating with the 


ee Supply Corporation for the transfer of its E.L. prov. 
order. 


South Africa—Care Town.— The city electrical 
engineer has supplied the Electricity and Waterworks Committee 
with particulars of quotations received from Messrs. Babcock and 
Wilcox for the supply of the necessary stoking machinery, to 

enable the Council to be in a position to utilise Natal coal at the 
electricity works. 

PIHTERMARITZBURG.—At a meeting of the Pietermaritzburg 
Town Council on November 6th, a recommendation from the 
Electric Light Committee was brought forward to charge electric 
current consumers оп a "sliding scale" from 9d. to 64d. per unit, 
less 5 per cent. for cash if paid within seven days, the minimum 
charge to be 58. per month. It was, however, referred back with 
a recommendation of a flat rate of 8d. per unit. 


South America.—The Pergamino E.L. Co. has been 
acquired by Messrs. Geiger, Zublin & Co., of Buenos Ayres. The 
new owners contemplate the construction of an electric tramway in 
the town, and also tne laying down of a line to Salto, which would 
place the town in communication with the Federal capital. 

The Electric Light Co., cf Suarez, bas accepted the tender of the 
Cia. Industrial de Electricidad for the supply of the entire plant at 
& cost of $37,000 gold. It is anticipated that the works will be 
opened about May next. 

Ihe directors of the Cia. de Electricidad de la Provincia de 

Buenos Ayres, in their report on the first year's working, state that 
the company now owns stations at Adrogué, Quilmes, Tres Arroyos, 
Azul and San Nicolas. The profits on the year's working 
amounted to $97,402, which allows of a dividend of 11 per cent. 
being declared. 

The Buenos Ayres municipality has granted a concession for 15 
years to Messrs. Gullard & Co., for the installation of 500 electric 
clocks throughout the city. One clock will be erected in each equare 
and all cables for the service must be placed underground. Review 
of the River Plate. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Joint Electricity and Tramway Board, on November 30+, 
decided to apply to the L.G.B. for power to borrow a further sum 
of £20,000 for extensions of plant at the generating station at 
Stalybridge. It is proposed to erect a new turbine generator to 
increase the capacity of the plant from 1,500 Hp. to 6,000 H. P. 
The new turbine will cost £8,000, and equipment £2,000 ; and it is 
eventually to be duplicated, thus accounting for the £20,000. 


Stockport.—The T.C. is applying to the В. of T. for 
additional powers under the E.L. Acts. The powers sought include 
the right to refuse to supply energy to persons in arrear of pay- 

ment; to exempt from distress or seizure fittings, &o., hired from 

the Council ; to enable the Council to allow discounts; and to make 
special provision with respect to the rights and obligations of the 
с! to afford a supply of energy to premises having a separate 
supply. 


Sunderland. —A L. G. B. inquiry was held last week 
into the application of the T. C. for a loan of £21,642 for E. L. 
purpcses. Additional plant is required to supply large works 
which will require 2, 500, 000 units per annum. There was no 


opposition. Mr. Snell, the borough electrical engineer, said that 
during the year ended March last 6,159,000 units were sold; and it 
was expected that during the year ending March next the sale 
would reach nearly 8,000,000 units. A fifteen years’ agreement 
bad been entered into with Messrs. Doxford & Sons, shipbuilders, 
for a further supply of 24 million units annually, which would 
raise the output to over 10,000,000 units per year. 


Walthamstow.—At the meeting of the U. D. C. on 
Friday last the Lighting Committee reported having considered a 
communication from the electrical engineer with reference to the 
provision of steam engines and additional plant - at the generating 
station. It recommended that tenders be invited for supplying 
machinery, &c., as follows: — (a) Boiler-house plant, consisting of 
three boilers and the necessary auxiliaries; (b) engine-house plant, 
consisting of three engines, condensing plant, &c. ; (c) buildings. 
This recommendation was adopted. The resolution passed in June 
last with reference to making application to the L.G.B. for sanction 
to borrow £16,755 for additional plant at the generating sta ion 
wasrescinded. Upon the acceptance of the tender for the plant, 
&c., before-mentioned, application is to be made to the L.G.B. for 
sanction to borrow the amount of such tender. Mr. Holmes and 
Mr. Spurr were directed to prepare the necessaay plans, specifica- 
tions and estimates. The electrical engineer submitted a scheme 
and estimate for the lighting of Highams Park district, with pro- 
vision for possible future extensions. Two boosters would be placed 
near the Forest Road for regulating the pressure. Instructions 
were given for arrangements to be made to carry out a canvass of 
the district as soon as possible. 


Wednesbury.—A difference having arisen with the 
British Accumulator Co. respecting the battery of accumulators 
supplied to the Corporation at the sub-station, the Lighting Com- 
mittee has decided to take steps for the settlement of the difference 
by arbitration, in accordance with the agreement entered into 
with the company. Application is to be made to the Local 
Government Board for sanction to a loan of £1,000 required for 
mains extensions in various parts of the borough. 


Worthing.—The Electricity Committee of the T.C. 
has recommended that the charge for energy for heating purposes 
between oertain hours be reduced from 2d. per unit to lid. per 
unit during the whole day, from April Ist to March 31st, and 
that the charge for power also be reduced from 3d. per unit. 
to 14d. 


Wrexham.—The Electricity Committee has recom- 
mended that inquiry be made of the borough electrical engineer 
at Salford if he would be prepared to report on the working of the 
electricity undertaking. The Council has arrived at no definite 
decision on the subject. 


TRAMWAY and RAILWAY NOTES. 


Birmingham.— On the 27th ult. the Corporation 
approved of tbe Bill submitted by its Tramways Committee, 
seeking powers to construct tramways through Edgbaston to 
Harborne. 


Continental Notes.—Betcium.—La Cie. Générale des 


‘Tramways d'Anvers is preparing plans for the electrification of 


the tramways between Antwerp and Brasschaet, and Antwerp and 
Schooten. 

A company has just been formed in Brussels, with a capital of 
£80,000, to construct and work an electric tramway between 
Salerne and Valle de Pompei. 

IrALY.— The Eridano Electrical Co. is increasing its capital in 
connection with its electrical undertaking at Cremona, and is 
applying for permission to construct an electric tramway. 

The Brivio Council is endeavouring to promote an electric tram- 
way scheme for the construction of lines between Bergamo and 
Como, along the main provincial road, thus facilitating access 
to the St. Gothard main line. 

Details for the construction of an electric tramway between 
Varese and Angera have been worked out. The total length is put 
at 29 km., and it is intended to deal with both passengers and 

ods. : 

Lo Gzawany.—The Prussian State Railway authorities bave now 
started the series of trials which are to be carried out on the 
experimental railway which has been constructed in the wood of 
Oranienburg, near Berlin, and to which reference was made in this 
journal some time ago. The railway, which has been laid in the 
shape of an oval, bas a length of 1,756 metres, and in addition to 
the curves, it has two straight lengths of 250 metres each. As the 
special object of this short railway may be mentioned the testing 
of all classes of material used in the construction of permanent way, 
and for this purpose tke railway has been laid with different kinds 
of ballast, with wood and iron and steel sleepers, and with various 
kinds of rails and rail joints. The railway is traversed day and 
night by a motor-car or train which is supplied with single-phase 
alternating current at 6,000 volts by means of an overhead con- 
ductor energised from the electricity works of the town of Oranien- 
burg. In addition to obtaining records of the use of the various 
materidls employed in the construction of the permanent way, it is 
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intended to make experiments with automatic signalling apparatus, 
and with electric motor-cars for the purpose of gaining 
information bearing on the problem of the proposed adoption of 
electric traction on the Berlin city railway. 

An increase in the share capital is proposed by the directors of 
the Berlin Elevated and Underground Electric Railway Co., not- 
withstanding the intimation given at the extraordinary meeting 
held last April that the next emission of shares would only be 
proceeded with in 1908. The company was formed in 1897 with a 
. share capital of £625,000; in 1901 the capital was advanced to 
£1,000,000, and a further increase to £1,500,000 took place in 1902. 
It is now intended to make a fresh issue of ordinary shares 
amounting to £500,000, thus bringing the total ordinary capital up 
to £2,000,000. In addition, the company had a 4 per cent. 
obligation issue of £625,000 down to the end of last year, and in 
the current year & fresh emission has been made in the form of 
34 per cent. obligations, which have raised the total to £985,000. 
The new shares are being taken over by a group associated with 
the company, and they will not be entitled to dividend until 1905. 
It i8 assumed that compensation for the loss of interest on the new 
capital will be a!lorded by the shares being subscribed at par 
value instead of being taken over at & premium, as in the case 
of the two previous issues. The shareholders in the company 
received down to 1902 4 per cent. interest, which was guaranteed 
by the contractors (the Siemens & Halske Co.), and since then 
dividends have been paid out of the profits at the rate of 34 per 
cent. for 1903, 4 per cent. for 1904, and 4! per cent. for 1905. 


Dewsbury.—^ubject to the consent of the B. of T., the 
T.C. has decided to lease the tramways to the B.E.T. Co., which 
will pay a yearly rent of £674. 


Edmonton.—The U.D.C. has resolved to oppose an 
application to the B. of T. by the Metropolitan Electric Tramways 
for permission to increase the speed of running in the district from 
10 to 12 M. P. H. 

A commencement has been made with the laying of the new 
Middlesex C.C. light railway from Waltham Cross to Edmonton, 
where it will be connected with the Metropolitan Electric Tram- 
ways system. 


Isle of Wight.—The daily Press has reported that a 
scheme for the electrification of the Central Railway has been 
suggested to the County Council. The Parliamentary and Railway 
Committee is to submit a farther report on the subject. 


Jarrow.—On the 28th ult. the new system of the Jarrow 
and District Electric Traction Co., from Jarrow to Tyne Dock. was 
formally inspected by Colonel Von Donop, of the B. of T. During 
the course of the trial run the Jarrow Corporation oflicials drew 
the Iospector's attention to levels in Ormonde Street to which 
they took objection, and Colonel Von Donop suggested that the 
tramway company might confer with the Corporation, but mean- 
while that section of the line would not be sanctioned. At the 
east side of the Don Bridge Mr. Burgess, on behalf of the South 
Shields Corporation, said certain improvements were necessary in 
regard to which an arrangement had been come to. The cost 
would be £450, of which the company would contribute £300. 
Mr. Rollins, of the Hedworth Barium Werks, objected to the 
construction of the track at the level crossing near the works, and 
eaid he was afraid of a stoppage at his works in the event of a 
breakdown. Colonel Von Donop said the crossing would be sanc- 
tioned provisionally, and if there were any sigus of its giving way, 
and the Barium Co. communicated with the B. of T., the matter 
would be gone into fully. On the return journey the speed limits 
were fixed. 


Lancashire and Yorkshire Railway.—On December 
3rd a new service of electric trains between Liverpool and Aintree, 
riá Walton Junction and rid Linacre Road, was inaugurated. In 
consequence of these new electric trains serving the intermediate 
stations between Liverpool and Aintree, the main line trains will 
be accelerated. On week days there will be 48 trains in each 
direction. i 


London.—G reat NORTHERN, PICCADILLY AND BROMPTON 
Raitway.—It is announced that this tube line will be officially 
opened for traffic on the 15th inst. The totsl length of route is 
about 9 miles, and the fares will range from 1d. to 4d. 

L.C.C.—The Highways Committee at Tuesday's meet ing submitted 
а report in regard to the рг. posed reconstruction of the tramways 
in Holloway Road, Hackney Rad, City Road and Bow Road. It 
was important that the work should be commenced as soon as 
possible, and the Committee proposed to invite tenders for the 
execution of the road work and plate laying, so that the tenders 
might be received and reported on immediately after the recess. 


Manchester.— The general secretary of the Tramway 
Men's Union, before the Tramways Committee last week, stated that 
the conductors objected to the new parcel-carrying arracgements, 
They objected to the extra work and the responsibility for the 
parcela in case of loss. The cars were not made for parcel 
carrying, а fact with which we agree. If the Corporation desired 
to run а parcel department, it was urged that it should provide 
special cars. 


New South Wales,—The New South Wales tramway 
eystem is undergoing very rapid development, аз illustratad by 
sone figures quoted топлу by Mr. G. Coxdery, engineer of the 
Tramway Diputm mt: —-Iu 183) tha milage of city and suburban 


tramways was 50, and at the end of June 30th, 1906, the total was 
157 miles; the expenditure on the permanent way in 1889 was 
£24,000; in 1906, 466,853. The number of passenger fares col- 
Jected in 1889 was 52,810,026, and in 1906 the number was 
125,756,680; the total earnings in 1889 were £225,833, and in 1906 
for the city and suburban lines £730,508, or, taking in the New- 
castle and Broken Hill systems, 851,438; the capital laid out in 
1859 totalled £771,255, while in 1906 this had increased to 
£2,966,704; the total mileage covered in 1889 was 1,338,380, 
and this had increased to 14,246,845 miles in 1906.— Auster, ian 
Mining Standard. 


South America, — The owners of the La Plata 
Nacional Tramway have applied for permission to electrify the 
lines. Plans for an electric tramway between Buenos Ayres and 
Tigre have been approved by the Buenos Ayres municipality. 


Tasmania, — LavNcEsTON. — The ratepayers having 
decided to allow the construction of trams within the municipality 
to be carried out by private enterprise, the following conditions to be 
complied with by the company obtaining the righf, have hcen 
adopted by the City Council:—(1) (auge, 3 ft. 6 in. (2) Rails, 
831b. per yard. (3) The permanent way to be constructed on the cross- 
sleeper method, macadam road way to be constructed between fails and 
18 in. outside outer rail, and maintained by the company ; all poles 
and overhead equipment to be of the most up to-date pattern. (4) 
Cars to be single deck. (5) Company to construct, at its own 
expense, all necessary works on the roads, and make all arrangements 
with the Electric Telegraph Department and all local bodies 
interested; tbe company to take energy from the Council (6) 
Services and fares on the sections to be approved by the Council. 
(7) 3 per cent. to be paid to the Council on the gross earnings in 
lieu of municipal rates, and no rates to be made for the first three 
years from the opening of line. (8) £5,000 to be deposited with the 
Council at the signing of the agreement for due fulfilment of obli- 
gations within two years; the work to be completed within six 
months from date of agreement, and to be continuous until comple- 
tion. If worksare not commenced or completed within the specified 
periods, the depcsit to be forfeited, and the Council may cancel the 
agreement. (13) The Council avd the Саз Co. to have power to lay 
or repair pipes, &c., under the tracks without compensation to 
the company. (14) The Council to have the right of purchase 
at the end of twenty-one years. The purchase money to be 
ascertained by arbitration, but nothing shall be allowed for 
the goodwill or prospective value. (15) If the right of purchase 
is not exercised in twenty-one years, the Council shall have 
t! eright to do so at the end of each succeeding seven years on the 
same terms. (16) Applications to be invited for tLe construction 
of electric tramways for Launceston and suburbs, and particulars to 
be obtained from the town clerk. (17) Plans and specifications to 
be prepared and submitted with application for approval of the 
Council. The construction, working and maintenance of the per- 
manent. ways, trams and lines ќо be done to the satisfaction of the 
city engineer.— Australian Mining Standard. 7 К 


Torquay.—The Т.С. has applied to the Dolter Electric 
Traction Co. for information as to when the cars are likely to be 
running and the various routes completed. 


Wood Green.—On the 29th ult. Sir Francis Cory- 
Wright, chairman of the Light Railways Committee of the Mid- 
dlesex C.C. opened the new electric tramway from Wood Green to 
New Southgate. 


TELEGRAPH and TELEPHONE NOTES. 


Buenos Ayres.—The City Council lias resolved that all 
wires for messenger call services must be placed urderground 
within six months, under penalty of a fine of $100 for every day's 
delay thereafter. This will mean that the messenger service will 
be abolished, as no company can undertake the heavy expenditure 
involved. 


Canada.—MaxiroBa.—At a convention of municipal 
representatives held at the beginning of November, it was resolved 
that the telephone law passed by the Government of the Province 
required amendment; at the same time the convention reaffirmed 
its belief in the munic#palisation of the telephone business. 

A heavy snowstorm, which lasted 48 hours over a large area 
of Western Canada and the North-Western States last month, did 
a great deal of damage to telegraph and telephone wires, hindering 
railway traffic and cutting off communication. 


China.—The Russian telegraph line from Tien-tsin to 
Tienchwang-tai and from there to the Liao-ho, part of which has 
been in Japanese hands since the Japanese occupation of Niu- 
chwang, has been transferred to the Chinese Government.— Daily 
Mail, 


Chinese Place-Names.— According to l'Industrie 
Elictrique, telegraphic correspondence with China must be a some- 
what trying business, as the names of towns are во frequently 
practically duplicates, for example :—Chank-Lo and Chang-Lgh: 
Ho-Ohow and How-Chow; Ngan Tin and Ngan Ting; Lirg.tin- 
Ling and Ting-yin-Ting ! The Chinese must be аео у: 
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that (as we suppose) these towns are not connected by telephone 
trunks. Fortunately, the Director-General of Telegraphs of the 
Chinese Empire has appointed a Committee to regulate the ortho- 
graphy of the names of towns. At present errors occur incessantly, 
though, thanks to the Chinese aptitude for taking pains and dis- 
regard of time, a message invariably arrives at its destination at 
long last, be it a year in transit! | 


Teeland.—Iceland has signified her adherence to the 
Telegraph Convention as from October 1st last. 


New Cable,—The International Bureau at Berne notifies 
that during August and September last the German Government 
laid, at the joint cost of themselves and Norway, a submarine 
cable connecting Cuxhafen and Arendal. The cable lands at 
Duhnen, near Cuxhafen, is 621732 kilometres in length, and 
19 97 8 only one wire. It was opened for traffic on Septem- 

th. 


New Zealand.—In order to compel the payment of 
overdue subscriptions, the Christchurch telephone authorities, 
after giving ample warning of their intention, disconnected no 
fewer than 600 stations in one day. The effect was immediate ; for 
a time the central office was blocked with subscribers anxious to 
pay up, and it is expected that no difficulty will be experienced in 
securing payment next time. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-NDemerara (No. 1.) ee ee eo eo Aug. 28, 1901 ee ae 
Trinidad-Demerara (No. 2.) А sis 8 : ve 


Paramaribo Cayenne s es T Er е i 
Cayenne-Pinheiro $5 T ee oe „. Aug. 18, 1902.. eo 
83. Lucis-Martinique ee oe ee ee oe May 1, 1902 ee ee 
Domionica-Martiniqne .. ew s Ба „„ May T. Io. 
Guadeloupe-Martinique vs " * : is 


Mole 8t. Nicholas-Port au Prince Aug. 16, 1906 
Curacao-Coro 

Curacao-La Guayra | Closed.. Jan. 12, 1906 ee 
Curacao- Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen).. es - vs 
Tari:a-Tangier oe oe ee ee ee eo Jan. 18, 1904 ee ee 
Port Arthur-Chifn (Olosed) ., se ee .. Mar. 9, 194 .. ee 
Garachico-Santa Cruz .. S ss oe s 006 .. - 


Las Palmas-Arecife : 725 as a .. Aug. 18, 1906 .. 
Guantanamo-Mole St. Nicholas s is .. Nov. 22, 1906 .. 
Mole St. Nicholas-Cap Haytien € T .. Nov. 22, 1906 .. 
Gibraltar-Tanyier 60 e iu ee .. Dec. 8, 1906 .. 
Fao-Bushire oa x4 T .. Dec. 4, 1906.. 


LANDLINE! , 
Puerto-Barrios ee ee ee ee ee ee Aug. 28, 1909 ое ee 


Trans-Saharan Telegraph.—The Times of December 
lst gives particulars of the overland telegraph line joining the 
French Mediterranean with the Sudanese Colonies of West Africa, 
vid the Sahara. The head office will be at Adrar, 1,200 km. from 
the coast. 


Wireless Telegraphy.—The experiments in wireless 
telegrapby between Landikotal and Peshawar, India, have proved 
entirely succeesful, and have demonstrated that the interposition 
of higher mountains does not interfere with free communication 
between two places in a mountainous country. 

In an interview with a representative of the Daily Mirror, Lord 
Armstrong is stated to bave said ‘it is certain that cables in the 
near future will be entirely superseded.” It cannot be too clearly 
understood that wireless clezraphy lacks the essential element of 
secrecy. For domestic meseages this does not matter much; but for 
business messages, which constitute the great bulk of the traffic on 
submarine cables, secrecy is indispensable, and it is most unfor- 
tunate that such radically misleading statements should be put 
forward on high authority. Lord Armstrong went on to say 
“ Another marvel of the system which is being brought to per- 
fection will be the wireless telephone.” “ Will be” is good. We 
may add that most interesting results may be anticipated when we 
are able to visit Mars—and return. In the meantime, let Mr. 
Poulsen be contert with the honour which is undoubtedly due to 
him for the progress actucl/ accomplished ; and Lord Armstrong 
may, with advantage, read an article in the current issue of the 
Monthly Review on Wireless ''elegraphy " by Mr. Charles Bright. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—December 318t. 1,000-Kw. steam dynamo and 
condensing plant for the Corporation. See ''Official Notices” 
to-day. 

Bohemia.—The municipal authorities of Philippsdorf 
are about to invite tenders for the electric lighting of the public 
Streets of the town. 


Bray.—January 1st.  High-tension switchboard and 
instruments for the U. D.C. electricity works. See “Official 
Notices November 30th. 


Bridlington.— January 19th. Pumping machinery for 
Hn Oorpóration waterworks. See Offloial Notices“ November 


Bury.—December 22nd. 
See “ Official Notices " to-day. 


Cingoli (Italy).—January 11th. The Council intends 
to provide electrical illumination for the city. The terms upon 
which those wishing to compete for the work can do зо are set out 
in Electricity, of Milan, for November 16th, 1906. The proposal 
must be sent in by January 11th, 1907, to Signor F. Mattioli, the 
Mayor, Cingoli. 


Cables for the Corporation. 


Felixstowe.—December 22nd. Switchboard for the 


U.D.C. See “ Official Notices ” to-day. 


Handsworth.— December 15th.  Water-tube boilers, 
engine and dynamos for the U.D.C. See Official Notices" 
November 30th. 


Hull.—December 10th. The Education Committee of the 
Corporation invites tenders for electric light installations, fittings, 
and fans required at the Villa Place School, now in course of erec- 
tion. Joseph H. Hirst, City Architect, Town Hall. 


Iceland.—March 31st. The Reykjavik Town Council 
is open to give a concession for supply of electric energy and gas. 
See Official Notices“ to-day. 


India.—December 12th. Electric cranes for the East 
Indian Railway. See Officia] Notices" November 30th. pr 


Islington.—December 28th. Fan 12 ft. diameter, and 
single-phase motor for driving same, for the Lighting Committee. 
See “ Official Notices " to-day. 


Launceston (Tasmania).—January 21st. 
motors for one year. See “ Official Notices" to-day. 


Three-phase 


New Zealand.—February 14th. The Auckland Muni- 
cipal authorities require tenders by February 14th, 1907, for engines, 
dynamos, boilers, switchboards, cable and other electrical plant. 
Particulars may be obtained from the city engineer. 


Portsmouth.—December 7th. Steam and other piping 
for the Corporation. See “ Official Notices " November 30th. 


Portsmouth.—December 17th. Electric power cables 
for the Corporation works for the prevention of storm-water 


flooding. See Official Notices November 30th. 


 Rawmarsh and Swinton.— Free wiring installations for 
the Mexborough and Swinton Tramways Co. See “Official Notices" 
November 30th. 


Rochdale.—Static transformer and switchgear pillars. 
See “ Official Notices" November 30th. 


Spain.—December 20th. Tenders to be sent to the 
“ Casa Capitular,” Almeria, for the public lighting of the outer 
suburbs of that town by means of 400 electric lamps of 5 ср. The 
annual rental payable by the municipality is 11,600 pesetas (about 
£419), or such lower figure ив the competition may elicit. A pro- 
visional deposit of 680 pesetas (about £20) is required to qualify 
any tender. Local representation is necessary.— Board of Trade 
Journal. i 


CLOSED. 


Bolton.—The Electricity Committee of the T.C. has 
accepted the tender of the Triumph Stoker Co., Ltd., for the supply 
of two Triumph stokers, and that of the British Insulated & Helsby 
Cables, Ltd., for the supply of cables. 


Croydon.—The T.C. has accepted the tender of Mr. 
E. J. Saunders for the construction of an underground sub-station 
at West Croydon, at £193. 


Enfield.—The Secretary of State for War has accepted 


the tender of Messrs. Johnson & Phillips, Ltd., for supplying and 
erecting cables and boxes at the Royal Small Arms Factory, Enfield 


Lock, 


Grimsby.— Messrs. Crompton & Co., Ltd., have just 
received a further order from the Great Central Railway for six 
electric railway capstans for the docks at Grimsby. 


G.W. Railway.—The Great Western Railway have 
placed their contract for electric lamps for the ensuing 12 months 
with Cryselco, Ltd., of Bedford. 


Halifax.—The T.C. has accepted the tender of Mr. 


Richard Turner for the supply of 11 tramcar roof covers. 


Plumstead.— The B.C. has accepted the tender of 
Messrs. Grant & Taylor for installing the E.L. in the new fire 
station, at £141. | 
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walthamstow.— The U. D. C. has accepted the following 
tenders :— 


White, Jacoby & Co.—Stripping and rewinding armature, £79. 
British Westinghouse Co.—Two cylinders tor engine at generating station, 
£80 


Gwy nne's Ltd.—8-in. centrifugal pump at generating station, £34. 
Tudor Accumulator Co.—Maintaining battery at sanatorium for ten years, 
£28 per annum. 


West Bromwich.—A contract with the Tudor Accumu- 


lator Co., Ltd., for the repair and maintenance of the Corporation 
battery for ten years has been sealed. 


Wigan.— The Corporation Electric Light and Tramways 
Committee has accepted the following tenders for the, ensuing 
year :— 


British Westinghouse Co., Ltd., Hurst, Nelson & Co., Ltd., and ‘Dick, Kerr 
and Co., Ltd.—Tramcar accessories, 

Bayley Steel Works, Ltd.— Tires. 

Universal Mill Furnishing Co., and Iu. Andrew & Co.—Rubber goods. 

Thompson & Co., Tickle Bros., and Park & Co.— Iron and steel. 

John Wood & Sons, and Tickle Bros.— Ітоп castings. 

Christopher & Co.—Malleable iron castings. 

Mr. W. Н Baker, and Mr. Roger Bolton. Brass castings. 

Mallenb e Steel Castings Co., Ltd.— Steel castings. 

General Electric Co., Ltd.—Robertson lamps. 

Universal Mill Furnishing Co., Ltd.—A.E.G. lamps. 

Cryselco. Ltd.—Cryseleo lamps. 

British Insulated & Helsby Cables, Ltd. - Paper. insulated cables, and lead- 
covered concentric cables. 

Callender's Cable Co., Ltd.--Iead-covered twin cable. 

W. T. Glover & Co., Ltd.—Rubber-insulated cables, rubber.insulated lead- 
covered cable, double cotton armature wire, arinature binding wire, 
telephone wire, and three-core rubber telephone cable. 

General Electric Co., 144. — Telephones, workshop flexible and cotton and 
silk covered flexible twin wires. 

Estler Bros., and Watlington & Co.—Overhead materials. 

H. C. Mayer & Co.— Electrical] accessories. 

Amalgamated Dry Batteries, Ltd.— Batteries. 

Le Carbone, and the Genera] Electric Co., Ltd.—General accessories. 

D. Grundy & Co —Asbestos. 

Mr. Thos. Tyldesley.—Gange glasses. 

W. Н. Wilcox & Co.—General stores. 


Worcester.— The City Council has accepted the tender 
of the Electric Construction Co, Ltd., for two 300-360-K w. alter- 


nators with Belliss & Morcom engines, &., for Hylton Road 
generating station, at £4,134. 


FORTHCOMING EVENTS. 


Te-day'e Evente (Friday, December "th).—Northampton Institute Engineering 
Society. Visit to Robertson's Electric Lamp Works, Hammersmith. 
At 7 p.m. N.E. Coast Institution of Engineers and Shipbuilders. 

Dinner at the Westgate Assembly Rooms, Newcastle. 


— ——— аә 


Saturday, December 8th.—At 10 a.m. Institution of Electrical Engineers 
(Students). Visit to the North London Railway Works, Bow. 


At 2 p.m. North of England Institute of Mining and Mechanical 
Engineers. Meeting. 

At 38 p.m. Junior Institution of Engineers. Visit. 

At 2 p.m. North of Englnnd Institute of Mining and Mechanica) 
Engincers. Meeting at Newcastle. Papers to be read and dis- 
cussed :— Practical Probletnus of Machine Mining," by Mr. N. 
Mavor; “A Rateau Exhanst-Steam-Driven Three-phase Haulage 
Plant," by Mr. W. Maurice; ‘ Liquid Air and its Use in Rescue 
Apparatus,“ by Mr. O. Simonis. 


Monday, December 1th. - At 8 p m. Institution of Electrical Engineers (New- 
castle). Mr. J. S. Barnes on ** Three-phase Alternating Currents.” 
Institution of Mechanical Engineers (Graduates). Up- to- date 
Milling Machines," by Mr. A. B. Symons. 
At 7.30 p.m. Society of Engineers. Annual general meeting. 
Institute of Marine Engineers. Mr. А. E. Battle on “ Electricity.” 


Tuesday, December 11th.—At 8 p.m. Faraday Society. Dr. A. C. C. Cumming 
on The Electro-Chemistry of Lead" and“ Contributions to the 
Study of Strong Electrolytes”; Mr. R. W. Vicarey on ‘ Storage 
Batteries and their Electrolytes." (Part II.) 
At 8 p.m. Institution of Electrical Engineers (Glasgow). Meeting. 
Institution of Civil Engineers. After another paper, if time permits:— 


* Mechanical Considerations in the Design of High Tension Switch- 
gear," by Mr. H. W. E. Le Fanu. 


Wednesday, December 12th.—At 7.30 p.m. Institution of Electrical Engineers 
(Birmingham). Mr. G. A. Lister on the ‘‘Heating of Magnet 
Coils.“ 


At 8 p.m. Association of Engineers-in- Charge. Meeting. 


Thursday, December 13th. — At 7.15 p.m. Institution of Electrical Engineers 
(Leeds). Practical Photometry and its Value," with Practical 
demonstration by Mr. H. H. Harrison. 


Friday, December 14th.—At 7 p.m. Physical Society. Second Annual Exhibi- 
tion of Electrical, Optical and other Physical Apparatus. At Royal 
College of Science, 8.W. 


At 7.30 pm. Institution of Electrical Engineers (Manchester). Mr. 
P. Lobel on Design of Central Stations.“ 


Northampton Institute Engineering Society. ‘Modern Common 
Battery Telephone Exchanges." By Mr. H. Cross. 


At 8 p.m. Electro-Harmonic ассо Smoking Concert at Holborn 
Restaurant. Further particulars in our Notes ” columns. 


At 8 p. m. Institution of Mechanical Engineers. Meoting. 


Production of Graphite in the L. S. 4.— The 
quantity of graphite produced in the Uuited States in 1905 showed 
a considerable increase; in the States of New York aud Pennsyl- 
vania, 2,741 tons (2,200 1b.) of crystalline grapuite were extracted, 
of a total value of £47,514. The price varied from 1 6d. to 3 74d. 
per lb Amorphous graphite derived from various States 
amounted to 21,953 tons, worth £16,128. The price varied from 
бв. to 0 ет ton. D ring the year 17,457 tous were imported, 


havin ue of £198,007. Artificial graphite was made to the 
exten of ‘2,085 tons, worth £02,708. 


THE ELECTRICAL ENGINEERS R.E. (VOLS). 


Tun following orders are issued :— 


Monday, December 10th.—'' А” Company, recruite’ infantry drill, 6 p.m. ; 
Hopkinson Cup competition, 7 p.m. 


Tuesday, December 11th.—*' В’ Company, Hopkinson Cup competition, 7 p.m. 
Thursday, December 13th.—*'* C" Company, Hopkinson Cup competition, 7 p.m. 
Friday, December 14th.—*' D' Company, Hopkinson Cup competition, 7 p m. 


Saturday, Deceinber 15th.—Corps Dinner, 7.80 p.m., for 8 p.m., at the Criterion 
Restaurant, Jermyn Street. 


J. Н. B. PHILLIPS, Captain, 
For O. C. E. E. R. E. (v.). 


NOTES. 


Tests of a Zoelly Turbine.—A series of tests on a 
Zoelly turbine of 1,500 xw. at 1,500 в.р.м., made by the Société 
Alsacienne de Constructions M“ ‘caniques, of Mulhouse, and coupled 
to a Siemens-Schuckert three-phase alternator, is given in 
Industrie Electrique. The steam pressure was 170 lb. per sq. in., 
and the steam temperature 572° Е. The results are given 
below :— 


— | A. | B. C. D. No- 


Duration of test, 


minutes 55:5 42:5 560 83:0 | 350 
Grosspoweroutputkw., 3902 551:2| 1,269°0 | 1,628°5 | 18°0 
Power absorbed by 

condensing plant, Kw. 18 La 19 19 18 
Net power, Kw. ..| 8722 552 2 1, 250˙0 1, 609 5 0 
Percentage of normal 

fullload  ... T 247 354 83:3 107:3 0 
Power-factor .. . 0955, 09775 | 0:887 0 91 — 
Speed, в.р.м.... | 1,492 | 1,498 1,498 | 1,483 | — 
Pressure at stop valve, | | 

kg. / em. " 11:42 1076 . 1136 11:24 | 11°61 
Superheat, deg. C. 641 50:3 | 555 | 744 | 501 
Vacuum, per cent. of | | | 

barometric pressure | 95:0 | 94:6 | 94:0 950 950 
Total consumption of | 

steam, kg. per hour; 3,922 5,445 | 10,524 | 12,812 | 912 
Steam per Kw.-hour of | | | 

useful load, kg. 10:537 | 10231 | 8419| 7960; — 
Steam per K w.-hour of | | | 

useful load, lb. 232 | 226 | 186 | 175 | — 
Calories per k w.-hour | | f 

of useful load | 5,893 | 5,602 — 


ue 74 7 7,131 


Royal College of Science Bursaries.—A number of 
scieuce scholars at the Royal College of Science, who prosecute 
their studies and maintain themselves on the small allowance of 
17s. 9d. per week, have been materially assisted by secret gifts of 
small bursaries, thauks to the kind offices of Prof. J. Perry, who, 
we believe, devotes the royalties on his patent slide rules to this 
worthy object. We have received the balance-shcet of the Bursary 
Fund for 1905 6, audited by Prof. Tilden, from which we learn 
that bursaries to the amount of £252 were thus distributed. The 
subscribers include Dr. Sprague, Messrs. A. T. Simmons, O. Gutt- 
man, R. Kaye Gray, M. W. Gray, G. Beilby, and the Drapers' and 
Goldsmiths’ Companies, besides the log-log rule. It is understood 
that every student in receipt of these aids is morally bound to 
repay the money to the fund at some future time. We commend 
this admirable scheme to the attention of the many philanthropic 
members of the electrical industries; they may be sure that in this 
case their contributions will be applied with the highest efficiency 
and the maximum of usefulness. 


A Tall Story.—A correspondent recently favoured us 
with the following extract from the lay Press :— 

„John Stranaban, the son of a prosperous ranchman, by flying 
box-kites from the very high peaks known as Sully Buttes, and 
allowing the kites to rise several thousand feet, is able to oollect 
from the air and store in a device strung between the kites 
sufficient Hertzian waves to light the entire ranch and ran a small 
pumping station aud traction engine. Stranahan studied at an 
Eastern polytechnic school, and experimented with his kites for 
six months before obtaining practical results. Lafin." 

To do the Daily Telegraph justice, it used the heading given 
above. 

Another gem of romance comes from Quebec, where, we are told, 
& young plumber, who cannot fead or write, has succeeded in 
devising a machine, by means of which sufficient electric current 
can be generated to light and heat any building, from the ground 
directly underneath, at a ridiculously small anuual cost. This 
sounds awkward for the Zambesi scheme. 


(Continued on page 921.) 
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THE SNOWDON HYDRO-ELECTRIC INSTALLATION OF THE NORTH 
WALES POWER AND TRACTION. Co., Ltd. 


UNLIKE our Continental and American friends, we in Britain lakes, Glas-Lyn and Llyn Llydaw, situated in a declivity 
have few natural water-powers which offer facilities for about half-way up the eastern side of Snowdon. 


commercial develop- 
ment on any extended 
scale. A noteworthy 
exception, however, 
must be made in the 
case of the North 
Wales Power Co., 
whose undertaking it 
is our purpose to 
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slope of Snowdon, NBER 
amongst the wildest | 
and most rugged of 
Welsh scenery, has a 
charm апа interest 
far beyond that which 
attaches to the usual 
run of electrical work 
in this country. The 
feasibility of carrying 
out such an under- 
taking was, we believe, 
originally mooted by a 
well-known engineer, 
at present located in 
the . Colonies, who, 
during the course 


Fic. 2.—Pi:PE LINE AND ANCHORAGE; Power STATION BELOW. Fic. 3.— UPPER SECTION or PIPE Lixx. 


у 


d a holiday tour in the neighbourhood, was much | The scheme, which has been carried out for. the company 
impressed by the potential possibilities of the two small above-named, utilises the 1,100 ft. drop from these lakes into 


— a SS Sp SS SE — — — PS A a 


912 THE ELECTRICAL REVIEW. [Vol. 59. No. 1,515, рвсемвея 7, 1908. 


the valley below, where a power station has been built, and 
includes a series of H.T. transmissions, which pass over the 
mountains and supply energy to the very extensive slate 


known engineering firm of Bruce Peebles & Co., Itd., of 
Edinburgh and London. 
Returning to the engineering features of the scheme, 


quarries for which North Wales is famous. 


Fie. 4.—TwiN PELTON WHEEL Unit, wiTH WHEEL CovER REMOVED, SHOWING 
ALSO HYDRAULIC GOVERNOR GEAR TO THE LEFT. 


? But as an electric railway, to jointly benefit the quarry 
owner and tourist, i8 progressing towards completion, and 
many much-needed electric lighting schemes are on foot, 


- 


~~ 
" 


| n Í Bi 
18 ! EE Suc. 
~= o I Е Indie 
ex || [^ 
xA - 1 P 


reference must, in the first place, be made to civil engineer- 
ing matters, which, excepting for the 
diffieulties naturally met with in carry- 
ing out such work in a wild country, 
are not of a particularly complex nature. 

Шуп Llydaw, from which the water 
supply is drawn, and from which the 
pipe line descends to the power house— 
occupies a declivity on the mountain side, 
almost immediately above the head of 
the better known, and more easily seen, 
Llyn Gwynant in the valley below. 

The surface of the former lake, 120 
acres in extent, is approximately 1,400 
ft. above the sea level, and the intake 
works consist merely of a 6-ft. dia. 
tunnel on a gradient of 1 in 152— 
which pierces the few hundred feet of 
rock forming the margin of the lake 
on the mountain side—terminating in 
a duplicate pipe line. | 

The inlet to the tunnel, 30 ft. below 
the lake's surface, is controlled by two 
48-in. sluice valves, worked from а 
gantry above, and accessible through, а 
vertical shaft, built in concrete. The 
fact that the pipe line is roughly 
only 11 miles long and gives an 

| effective head at the power station 
of 1,140 ft. indicates its abrupt descent ; the section imme- 
mediately above the power house runs at an angle of 45° 
to the vertical. Each of the duplicate pipes tapers from 


" 
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Fic, 5.— VIEW or PEEBLES 1,500 K. V. A. 10,000-Уогт THREE-PHASE ALTERNATORS AND STATION PLANT. 


prospects of development in other directions are very 
promising. The consulting engineers for the scheme were 
Sir Douglas Fox & Partners and Messrs. Harper Bros., and 


the whole of the work has been carried out by the well- 


30 in. diameter at the top, to 27 in. diameter at the bottom ; 
the thickness of metal employed varies, of course, according 
to the head of water, being j^; in. for the upper sections 
where riveted steel is employed, aud 3 in. at the bottom 
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where welded steel spigot and fawcet pipes with lead caulked tween the clamp and joint, any tendency of the lead 


joints are used. 
The pipes are 
approximately in 
18 ft. lengths, laid 
on 10 in. x 7 in. 
wood sleepers, each 
10 ft. long and 
spaced at about 
8 ft. intervals; each 
pipe length is 
clamped оп to an 
anchor tee under- 
neath апа stayed 
to its neighbour 
in the other pipe 
line, the tees being 
sunk side by side 
in a concrete anchor 
block some 8 ft. 
x 3 ft. x + ft. 6 
in. deep, embedded 
in the pipe track. 
Weightier anchors, 
containing up to 
150 tons of con- 
érete, аге used 
where bends occur 
in the pipe route. 
The clamps above 
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Fics, 7 AND 8.—SECTIONAL ELEVATIONS OF THE POWER STATION. 
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jointing material to creep can be easily checked. 


As a further 
precaution, to check 
any creeping in the 
pipe lines them- 
selves, measured 


distances have 


been provided 


to fixed points 
on the side of the 
pipe route. 


Very great diffi- 
culty was experi- 
enced in connec- 


‘tion with the 


transport of the 
heavy material for 
the pipe line, as 
will be gathered 
from figs. 2 and 
3; the pipes, 
sleepers, ballast, 
concrete,  &c., 
having all to 
be hauled to 
position. 

In order to 
execute this 
work, it was 
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Fid. 9:—PLAN ОР THE POWER STATION, SHOWING THE ARRANGEMENT OF Pipes, TURBINES AND ELECTRICAL PLANT. 


mentioned are arranged immediately in front of the pipe necessary to construct several incline haulages, and it i8 
jointe, where, by inserting a small packing ring be- a matter for congratulation that the work was carried 
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Fic. 10.. -Н.Т. SwITCHGEAR;:THE TEEDER PANELS. 


out under the most 
difficult climatic 
conditions without 
accident. 

The pipe line 
terminates in a pipe 
race adjoining the 
station building. 
A Blakeborough 
sluice valve, with 
by-pass, is provided 
to each line for iso- 
Jating purposes, air 
cocks for prevent- 
ing water hammer 
action, and valves 
for draining the 
pipes are also fitted. 

Either pipe line 
would supply the 
normal station 
load, when its full 


plant equipment is Fic. 11 —H.T.;SwircHGEAR; THE GENERATOR PANELS. 


provided, and this 

fora period of 180 days total drought, 
assuming normal conditions to exist at 
the commencement of the period. But 
shortage of water is not anticipated, as 
the rainfall during the past vear fell 
little short of 200 in. 

The power house building, fig. 2, 
stands on the bank of a small stream, 
which, in fact, carries away the overflow 
from Llyn Llydaw upon the mountain 
side, and is joined lower down by the tail 
race discharge from the power house, 
prior to entering Llyn Gwynant. It is 
substantially constructed of local stone 
picked out with brickwork, and is 
provided with a high pitched roof with 
overhanging eaves as a_ protection 
against snow. Its dimensions are also 
ample although naturally dwarfed by 
the grandeur of the surroundings, 
being about 145 ft. x 45 ft. wide, and 
50 ft. high. 

The whole of the foundation work 
for the building, together with the 
tail race, pipe trenches, basements, &c., 
are formed in concrete. 

At present four 1,500-H.P. twin 


Pelton wheels, coupled direct to three-phase Bruce Peebles 
alternators, are installed, arranged as shown in figs. 7, 8 and 
9, and two additional units can be added when required. 
Each hydraulic unit is fed through a 12-in. branch pipe, 
which, entering the building from the pipe race outside, 
passes through a starting valve and into the wheel case, 
where it connects to two needle regulating nozzles feeding 
the wheels, The water pressure, due to its 1,140 ft. head, 
is practically 500 Ib. per sq. in, at the nozzles. 

The wheels themselves are of normal design, with cast- 
steel buckets bolted to the periphery of a turned steel disk 
and accurately balanced when fitted up.. A hydraulic 
governor is fitted to each unit, which regulates the speed by 
deflecting the nozzles to some extent off the buckets; the 
normal speed of the wheels is 500 R. P. M., and their efficiency 
stated to be about 80 per cent.: the speed regulation is 
within 4 per cent, 

Fig. 4 shows clearly the arrangement of Pelton wheels 
and governor gear of a single unit; the governor—of the 
weighted type—actuates a small auxiliary valve for controlling 
the movement of the piston in a hydraulie cylinder (seen at 
the foot of the governor), the piston movement being com- 
municated to the nozzles by means of a simple system of 
levers. The governor deflections can, be supplemented 
by means of a hand wheel if desired. The water supply 
to the governor gear is drawn from .the main supply 
through a filter, which takes out any sand or organic 
matter; the filters can be seen to the right in fig. 6. 

The wheel dis- 
charge, and that 
from the nozzles 
(at 500 lb. per sq. 
in.) when deflected, 
strikes against a 
cast-iron baffle plate 
with a backing of 
timber, subse- 
quently falling into 
a pool of water in 
the tail race. Owing 
to the destructive 
effects of the dis- 
charge, even after 
rebounding from the 
baffle plate, the idea 
of forming a pool of 
water in the tail 
race to protect the 
concrete floor was 
resorted to and 
has proved very 
successful. 


~~ 


, 


Fic. 12.-—H.T.- SWITCHGEAR; SHOWING THE ARRANGEMENT‘ BEHIND THE PANELS, 


OmSSwitcHEs, OVERHEAD BUS-BARS, &C, 


T ' 
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The alternators are of the Peebles revolving field фуре each 
with 12 poles and a rated output of 1,500 K.v.A. at a pressure 
of 10,000 volts and 50 cycles ; asmall four-pole 45-volt exciter 
is mounted on an extension of each alternator shaft,’as shown 
in our view, fig. 5, which gives а good idea of the generator 
proportions. - 

In regard to the electrical details of the alternators, 


Fic. 13.—S8BowiNG METHOD or LEADING 
OUT FEEDERS FROM SwriTOH Коом. 


the stator windings are of insulated copper strip, eight 
strips being wound edgewise in each slot and insulated with 
mica. ‘The slots, of which there are 144—four per pole per 
phase—are of the semi-enclosed type, formed in a laminated 
soft iron core provided with ample ventilating spaces ; the 
windings where they project from the core are protected by 
perforated shields bolted to either side of the stator carcase. 


prin; they are star connected with earthed neutrals and 
were tested to 18,000 volts at Messrs. Bruce Peebles’ works. 
The three large bearings which support the heavy rotating 
parte are all water cooled and of the self-aligning type, with 
white metal linings, and ring lubrication: the couplings are 
also cased in. 
A 10-ton hand crane, supplied by Carrick & Sons, Edin- 


Fic. 14.—STBAINING FRAME OUTSIDE-SwrTOH Room; STARTING PorNT OF 


OvERHEAD TRANSMISSIONS. 


burgh, which spans the building, facilitates the carrying ont 
of repairs, &c. Switchgear of a very simple character is 
located in a switchroom adjoining the main building and 
opening into it.  Practically, it consists of a rectangular 
steel bar cage, with switch panels on two opposite sides and 
protective wire grillages on the other two. The panels are 
of white marble ; six machine panels, four of which are 


Fic, 15.— TRANSMISSION LINE, WOODEN POLES; SHOWING 
DINORWIC QUARRY IN THE BACKGROUND. 


The magnet poles àre'of steel; cast solid with a steel magnet 
ring shrank on to a cast-iron yoke, the latter being pressed 
and keyed on to the shaft and further secured by rings 
shrunk on to the boss. The pole tips are of cast-steel 
tapered towards the edges with a view to ensuring correct 
electrical characteristics, and the pole windings of 


copper strip on edge. ‘The sir-gap in these machines is. 


Fic. 16.—Transmission LINE, LATTICE POLES WITH ROAD CRADLE; 
LLANBERIS PASS. 


equipped, face on to the generators; the remaining panels— 
six feeders, two spares and two summation panels —iace the 
outer wall of the switchroom ; this is out of sight, of course, 
from the main building, but not out of mind, for as 10 
happens, very effective means has been taken to draw 
attention when necessary, as will be shown. 

The switch equipment was sub-contracted to Messrs. 
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Figs. 17 AND 18.—SECTIONAL VIEWS OF SUB-STATION, OAKLEY, AND DIAGRAM OF ELECTRICAL CONNECTIONS. © . 


Ferranti ; the generator panels, fig. 11, contain the operating 
handle of the main oil switch, with triple overload trip coils 
mounted below; five circular type instruments on the upper 
part, 7.e.:—ammeter, voltmeter, wattmeter, exciter and 
synchronising voltmeters, and field switches on the lower 
art. 

j The feeder board consists of ten panels, six being for 
feeders, two spare, and the two end ones, summation panels. 
The feeder panels, fig. 10, contain the handle of the feeder 
oil switch with the overload trip coils below, and two 
ammeters and an indicating lamp above; the summation 
panels are equipped with two ammetcrs and a voltmeter, 
with a switch immediately under for giving the phase voltage, 
also two Ferranti integrating watt-hour meters. 

Bare copper leads carried on porcelain insulators, ron 
through the basement from the generators to the oil circuit- 
breakers, and from there lead up through isolating links to 
“ring” bus-bars, of 1 in. by l in. copper, supported by 
porcelain insulators on the bar frame above. The feeder 
connections are taken from the opposite half of the ring.“ 
the meters being interposed between the generator and feeder 
sections. 

Isolating links are provided in the bus-bars between all 
feeder and generator connections, the arrangement behind 
the board being clearly shown in fig.12. From the bus-bars 
the feeder connections pass, in much the same way, down to 
the feeder oil switches, which, however, are in this case 
fitted with an alarm bell in connection with the trip- 


ping coils, to warn the station attendant if a feeder happens 


to trip out. 

From the oil switches the outgoing feeders rise above the 
board and pass through choking coils—in connection with 
horn lightning arresters just above—and down through a 
series of rectangular openings in the wall of the building, to 
a straining frame. outside, which forms the starting point 
of the overhead transmission. 

Fig. 10 is an excellent view of the feeder board, with the 
choke coils above, and together with the previous views, 


Fic. 19.—SrNGLE TRANSMISSION LINE TO THE OAKLEY QUABBIES 
BLANEAU FESTINIOG; SHOWING THE POWER STATION, PIPE 
LINE AND SNOWDON IN THE BACKGROUND. 


indicates the extremely simple and workmanlike construction 
employed by Messrs. Bruce Peebles in this connection. 
All the instruments are, of course, energised through trans- 
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formers, the potential transformers being housed in the 
basement, and the current transformers in proximity to the 
oil switehes behind the board, where also uralite screens are 
fitted between the upper portions of the panels. 

In addition to the horn lightning arresters above men- 
tioned, which are earthed on to the iron 
frame of the board, permanent water- 
type excess-pressure discharges are in- 
stalled, one at either end of the switch 
room, where connection is made to the 
bus-bars. 

The station plant, together with the 
switchboard framework, is earthed on 
to a structure built up of copper sheets 
bolted to a copper frame, which is sunk 
in the bed of the adjacent stream. 

Wherever the switchgear is accessible 
from the: floor, wooden platforms, sup- 
ported on porcelain; insulators, are 
provided, this being in addition to the 
usual rubber mats provided jn such 
situations: ànd all the conductors and 
bus-bars, are distinctly coloured in red, 
white and blue. 

Both arc and incandescent lighting 
are provided in the station, fed from a 
20-KW. lighting transformer; it is, how- 
ever, proposed to put down a small p.c. 
turbo-generator, as an'alternative source 
of supply, and an auxiliary board which 
controls the lighting circuits is suitably 
equipped for running the .z*ter from 
either source of energy. 
— Needless to add, 
munication 


telephonic com- 
is provided along all the 
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haulage and mule teams were all called upon to take a share 
in the transportation of the machinery, pipes, poles, cement, 
&c., and that over 800 men were employed on this section of 
the work alone, in addition to hundreds of others engaged 
upon the transmission lines, &c. 


transmission lines, and up to the intake Fic. 20.--SuB-STATION AT PENYBORSEDD QUARRY, SHOWING THE INCOMING 


of the pipe line; the instruments are 
of a special pattern, by} Deckert and Homolka, of Prague, 
and are designed to prevent the possibility of shock to the 
user. 

The only buildings in the vicinity of the station are the 
station superintendent's residence and engineers’ bungalows, 
which are constructed in wood and corru- 

gated iron. — 

In concluding our "reference to this portion 
of the work, lack of space precludes any 
lengthy mention of the obvious difficulties met 
with in carrying it out. Some idea of their 


Бс. 22. 


Fic. 21.— THE DriNonwic (Lower) Sunm-sTATION. 


extent may be gathered from the fact that three traction 
engines and numerous horse haulages were employed in 
bringing up the | heavy loads through the well known 
Llanberis Pass from 
distant, that new roads, 


tramroads, inclines, with winch 


Llanberis Station, some eight miles 


H.T. AND OvrGorwsG L.T. FEEDERS. 


The overhead transmission lines, as previously stated. 
start from a terminal frame outside the switch room ; the 
outgoing feeders passing down inclined ports in the wall, 
where they are supported in porcelain leading-in insulators 
fixed in paraffined-board partitions, as shown in fig. 12, and 
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—SuB-STATION IN LOWER QUARRY, OAKLEY, SHOWING OVERHEAD TRANSMISSIONS. 


over insulators to the lines, which are shackled on to the bar 
frame, shown in fig. 14. 

Altogether 26 miles of transmissions have been erected for 
the North Wales Co. ; ; a reference to the map, fig. 1, will 


show the general lay-out of the routes taken. 
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One three-phase line, consisting of three 8 mm. wires, 
makes a bee-line over the mountains in an easterly direction 
to a point near Roman Bridge, where it turns to the south, 
terminating at the Oakley Quarries, Blaneau Festiniog, а 
distance of 7 miles. The principal transmission, however, 
consisting of three three-phase lines, each consisting of 9 mm. 
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Fic, 23.—'' PEEBLES” 500-Kw. OiL-COOLED TRANSFORMERS, 
OAKLEY SuB-sTaTION PLANT, 


wires, turns north from the power station, subsequently 


pessing in a westerly direction over the Llanberis Pass to a 
point near the Llanberis railway station, where a 6 mm. line 


branches off to thé right, to Messrs. Asheton ' Smith's 


Dinorwic Quarries. The main transmission here turns to 
the south, climbing over the shoulder of Snowdon, ‘some 
2,300 ft. above the sea level, and dropping on thé other side 
to Quellyn Lake, where it crosses the North Wales narrow 
gauge railway, a line which, *with-'its extensions, will 


Fig 21--H.T. SWITCHGEAR AT SuB-STATION,” OAKLEY. 


eventually be supplied with electrical power for operating 
purposes. From this point the transmission line turns west- 
ward, terminating at the-Penyrorsedd Quarries, at; Nantlle. 


Various pole line constructions have been adopted in the . 


carrying out of the work, according to circumstances ; for 


the most part ereosoted wooden poles are used, 7 in: to 9 in. 


diameter, sunk 6 ft. in concrete at the base, and spaced, 
on the average, at forty per mile. The wires are spaced 
2 ft. apart and supported on triple shed insulators, 6} in. 
deep and 4} in. diameter, fixed by means of 1 in. diameter 
bolt& to galvanised iron brackets, at the side of the pole in the 
case of single-pole lines, and bolted to 5 in. x 4 in. wooden 
cross arms where double-pole construction is employed; usually 
they run not less than 20 ft. above the ground and 26 ft. at 
all road crossings, the telephone wires being fixed 4 ft. 6 in. 
below the power line. At benda in the route, two insulators 
carry each wire on the pole, and guard stays are provided 
to catch any falling wire. A section of the principal route 
over the Llanberis Pass, where very severe weather conditions 
exist at certain seasons, is provided with steel lattice poles, 
each stayed at four points. 

In cases where wire stays are employed, such as in long. 
straight runs and for the lattice poles, globe strain insulators 
are inserted; and all poles exhibit a warning notice in 
both Welsh and English and are provided with a 
spiked collar as an additional deterrent to the over-curious. 
In addition to the lightning protective devices in the power 
station, arresters of the B.T.-H. pattern are provided every 
three miles on the transmissions, and the latter are trans 
where necessary to prevent interference with the telephone 
circuits. | 

In all,.five types of pole construction have been employed, 
of which fig. 19 illustrates the single line to Oakley, inci- 
dentally giving a good idea of the relative location of the 
power station in the valley and the pipe line which climbs 
three-quarters of the way to the summit of Snowdon, shown in 
the background; fig. 15 illustrates the principal double-pole 
line leading past Llanberis—the Dinorwic quarries being 


. in the background ; and fig. 16 shows ће lattice pole 


construction in the Llanberis Pass, the road span here, and 
in similar positións, being protected by wire cradles under- 


. enth. The latter consist of 5 mm. galvanised steel wires 


strang between angle iron frames attached to the poles at 
either end of the span, and laced by cross wires of 3 mm. 
diameter, the arrangement being shown in the illustration, 


Fic. 25.—H.T, PANELS, Diwonwic LOWER SUB-STATION. 


— * 


Drawings, of the principal types of pole construction and of a 


` 10,000-volt insulator and fixing are shown on page 919. 12 


As in thei construction of the power ‘station, many 
difficulties were encountered in the pole line work, the latter, 
indeed, necessitating the laying down of temporary tram- 


roads, of! which:some 10 miles were used, for hauling the 
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line material over the frequently boggy ground. On the 
other hand, a considerable amount of blasting was necessary, 
owing to rocky nature of the ground in certain parts, and 
under these circumstances the record of only two minor 
accidents, due to blasting, is a surprising one. 

Mr. W. V. Waite, who represented Messrs. Bruce Peebles 
during the carrying out of the whole of the work, deserves 
all crelit for the able manner in which his widely scattered 


purpose; a 40-н.р. and three 85-н.р. haulage motors; 23 
15-H.P. motors for driving the sawing aud trimming machinery 
in the mills; and a 10-H.P. motor in a repair shop. In 
addition there is about 10 Kw. of underground lighting. 

T wo very similar transformer sub-stations have been built 
for supplying the Oakley requirements, the incoming trans- 
mission being divided at the quarry boundary, from which 
point а 6 mm. branch runs to each sub-station ; either of 


Fic. 26.—DnzTA1LS OP POLE CONSTRUCTION, STANDARD INSULATOR AND FIXING; NORTH Wares Power Co.’s 10,000-vorT 
TRANSMISSIONS. 


contract has been pulled through. Some idea of the subsi- 
diary work involved may be gathered from the fact that 68 
farmers—and these Welsh—had to be negotiated with in 
regard to wayleaves for the transmissions, the price of 
which worked out at а much lower figure than is usually 
expected. ° 

No aecount of this undertaking can be considered com 
plete without some reference to the utilisation of the power, 
and in the cases in point—the Welsh slate quarries—the 
installations are of a specially interesting character. The 
magnitade of the quarries, and the possibilities which they 
offer of extensive power contracts, will be matters of surprise 
to those unacquainted with the neighbourhood. ‘Thus, 
althongh the initial supply—the company commenced opera- 
tions early this year—only comprises the three quarries 
mentioned earlier, viz., Dinorwic, Penyrorsedd and Oakley, 
and these are by no means fully equipped, the power installed 
up to the present is 250 H.P., 750 H.P. and 1,900 Н.Р. re- 
spectively for the three undertakings. 

Moreover, the district is studded with quarries and mines, 
many of which are situated on the present transmission 
routes, as will be gathered from the map of the district. 

Curiously enough, the three undertakings mentioned 
above are representative of the three typical systems of slate 
quarrying in North Wales. 

The Oakley Quarries at Blaneau Festiniog are very 
extensive, employing some 8,000 men, and comprise a series 
of underground workings to which access is obtained by 
inclined shafts, necessitating powerful haulages. From 
the Power Company's point of view they are most 
important, as a very complete equipment consisting of some 
1,900 H. P. of motors is installed. 

These comprise five 200-H.P. motors, which supplant the 
lately discarded steam engines for driving the haulages ; two 
150-H.P. motors for driving an air compressor and pump 
respectively, and за further motor of 60 Н.Р. for the latter 


the latter is capable of supplying the load, and in addition 
they are electrically linked together. 

Figs. 17 and 18 will give а good idea of the lay-out of 
these buildings and the arrangements for securing absolute 
safety in operation. | 

(To be concluded.) * 


ELECTRIC POWER FOR THE RAND. 


CRITICISM OF THE SCHEME BY MR. ROBERT HAMMOND. 


THE following communication reached us too late for 
inclusion in our ** Correspondence " columns, but in view of 
the importance of the subject at the moment, we insert it to 
prevent delay :— 


It is exactly 12 months since the leading features of the scheme 
of the African Concessions Syndicate, for the utilisation of the 
Victoria Falls for the purpose of supplying the mining properties 
of the Witwatersrand with electric power, were made public. 

At that time it was stated by one of the promoters that he was 
“absolutely satisfied that their scheme would be able to compete 
successfully with power produced from coal at any price," 4d. per 
unit being named aa the price at which it would be possible to sell 
the energy to the users on the Rand, situated some 700 miles from 
the source of geueration. 

Two main points of criticism were made. In the first place, it 
was pointed out that the heavy cost of transmission would 
entirely nullify the cheapness attendant upon generating the 
electrical energy by water power. The tranemission line was to be 
some 700 miles in length, passing tbrough a wild unsettled country, 
and necessitating annually such heavy expense for patrolling and 
maintenance that the cost of the electrical energy delivered on the 
Rand would far exceed that at which it could be generated from 
coal on the spot. | 

In the second place, it was urged that the operations of the Rand 
Mines were such that any cessation of the supply of power to the 
mines would cause heavy financial losses, and that the mine-ownets 
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would not be prepared to depend for their supply upon such a 

transmission line with its attendant risks of breakdown. 

Twelve months have passed away, and the engineers of the 
Zambesi scheme have bad full opportunity of considerirg and, if 
porsi! le, of combating these criticisms. It is, therefore, tomewhat 
surpri-ing to find that in the manifesto iseued by them last week 
not а sinyle бриге is produced to show that the criticisms of a year 
ago were ill-founded. 

No informaticn is vouchsafed as to the cost of the transmission 
line and as to the estimated annual expense of patrollirg and 
maintaining it. Until very solid fyures under each of #Ееғе 
headings be forthcoming the criticisms cf a year ago must be 
deemed to be standing in full force. 

The manifesto gives prominence to the names of high scientific 
authorities, who, however, would bardly claim to be absolute 
authorities in commercial matters. Obviou-ly, there are circum- 
stances under which the transmission of a vast quantity of 
electricity for 700 miles might be scientifically possible but com- 
mercially unsound. Indeed, the man in the street, who is aware 
that by means of cables under the Atlantic electricity 1s conveyed 
for telegraphic purposes from London to New York, would be 
quite prepared readily to admit that a certain portion of the 

' electrical energy delivered to the electric lines at Victoria Falls 
would make its appearance in Johannesburg, though the route 
traversed reached а length of 700 miles. 

Practical engineers who desire to confine the scientists’ opinions 
within the bounds of commercial possibility must check all such 
transmission schemes by a comparison of the cost of the electri- 
city delivered from a distance with that of electricity 
produced on the spot. Much use is made by the British South 
Africa Co. of the example afforded by the Niagara Falls, but the 
illustration is a faulty one, since over 50 per cent. of the electrical 
energy produced at Niagara Falls is utilised within easy distance 
of tne works. If, nolens volens, it be a sound proposition that 
wherever extensive water power is available, electrical energy can 
he delivered economically to a distance of 700 miles, I venture to 
ask the pertinent question why the Niagara Falls Works, situated 
in the State of New York, do not supply New York City, where 
th: re із a consumption of electrical energy greater than in any 
other city in the world. The answer to tbe question is that it is 
found that the cost of transmission over the 480 miles from tbe 
Niagara Falls Works would result in the electrical energy being 
delivered in New York at a much higher price than tbat at which 
it is possible to produce it in New York it«elf by means of steam- 
driven plants, in spite of a price for coal much higher than that in 
the Transvaal. 

Investors, therefore, before embarking their capital upon a 
scheme for the transmission of electricity a distance of 700 miles, 
will have to be convinced that the electrical energy so conveyed 
will be delivered on to the Rand at a much lower price than that 
at which it can be produced by works favourably situated in the 
Transvaal. 

In this connection it may be again pointed out that the eminent 
experts who have been consulted by the company have confined 
themselves entirely to the scientific point of view, and not oue of 
them has pledged himself to the commercial feasibility of deliver- 
ing the energy from the Falls to the Hand mines with a profit, 
having regard to the necessity for competing with the lowcr power 
costs which the mine- owners have succeeded in attaining with their 
own plant. 

From the investigations which I made during my visits to 
Johannesburg last year, I am convinced that works eituated at 
Vereeniging, about 35 miles from Johannesburg, where coal can 
be obtained from the neighbouring pits, and wbere water, for con- 
densing purposes, can be drawn in abundance from the Vaal 
River, would generate electric energy at à price much lower than 
that at which it could be delivered from the Zambesi, and with a 
much greater assurance of continuity of supply. 

This Jast point is one of great importance, as it is obvious that a 
line of 700 miles in length through a wild, sparsely peopled country, 
might be subje 't to frequent breakdowns, What are the means 
which the company propuse in order to secure continuity ? In the 
first place, the hydraulic works are to be in duplicate. The one 
works will be erected at Victoria Falls and the other in the 
Transvaal, the proposition being to operate the Transvaal works by 
means of a second-class miniature Victoria Falls created by 
pumping water from a lower reservoir to a higher one, both 
reservoirs being situated at the Transvaal end of the transmission 
line. 

In the case of the Zambesi Victoria Falls there is, of course, no 
time at which the supply ceases, but in the case of the projected 
artificial ‘Transvaal Falls" the water, when turned on, will only 
fall for 12 hours, and the engineers who are responsible for this 
scLeme are optimistic enough to stppose tbat, in the majority cf 
cases, a breakdown of the transmission line will be repaired, and the 
supply from the Zambesi Victoria Falls restarted within this time. 
To guard, however, against the contingency of the cessation of 
supply lasting more than 12 hours, the engineers intend to provide 
another string to their bow by laying down in the Transvaal works 
with generating plant of like capacity to the hydraulic plant, but 
driven by steam. The investor, by this time, will, I think, wonder 
whether he will ever get an interest upon capital which has to be so 

considerably augmented by making duplicate and triplicate pro- 
visions against breakdowns, and whether the idea of creating 
duplicate Victoria Falls“ in the Transvaal and their accompanying 
huge reservoirs above and below is really one in which hia capital 
can be safely invested. 


I believe I am right in stating that the company actually propose 
to locate the upper reservoir 600 ft. above the lower one. Id would 
therefore appes? that the projected artificial Transvaal Falls are to 


be almost double the height of the Zambesi Falls—a proposition 
which does strike one as somewhat daring and unique in the history 
of engineering. 

It may be taken for granted that the lower reservoir would have 
to be of the same capacity ав the upper one, as it cannot be pre- 
sumed that apy water would be allowed to run to waste in a 
country wbere 36. 6d. per 1,000 gallons is the charge for water made 
by the Rand Water Board. 

The evaporation of open water in the Transvaal goes on at the 
rate of about 72 in. per annum, and that being во, the whole con- 
tents of a sballow reservoir of а depth of 10 ft. would pass away 
in evaporation in the course of 20 montbs. А constant supply of 
make-up water would therefore be required, In order not to have 
to rely upon the Rand Water Board with its prohibitive price of 
Зв. 6d. per 1,000 gallons, the supply would doubtless be drawn 
from a river, and a location found where natural bluffs of the 
requisite height permitted the construction of the upper reservoir 
the requisite 600 ft. or so above the lower one. 

Those engaged in the making of dams and reservoirs will be 
able to work out approximately the cost of these huge works, but 
enough has been said to show that the plan by which the company 
propose to guard themselves, for 12 hours at a time, against break- 
downs of the transmission line from the Zambesi will be a very 
expensive one, and it will add considerably to the cost of the electric 
energy delivered to the Rand, especially when the cost of lifting 


. millions of gallons of water to the height of 600 ft. be taken into 


account. a | ee 

Then, again, there is the proposed steam plant to act as a further 
reserve, the capital charges upon which would still further 
burden the cost to consumers. It is true that the company claim 
that by the provision of the duplicate water-power in the 
Transvaal they would be able to do without the expense of keeping 
the boilers of the steam plant under steam; but what can be 
thought of a proposition which involves keeping the steam works 
unstaffed for weeks together, always on the presumption that the 
breakdowns on the transmission line would not occur more fre- 
quently ; the only alternative being to incur the expense of keeping 
up the full staff idly waiting for the transmission line to break 
down. 

To form the proposed new steam reserve statjon, apparently the 
company propose to take over one of the mines generating works 
already in existence, and at the present time supplying a limited 
group of mines. This station, to be enlarged apparently to a 
capacity of 20,000 kw, is intended to give an immediate supply to 
those mines whose owners may otherwise put down their own electric 
plant. This step seems to me to be unsound. The raison d'être of 
any scheme for supplying the Rand with cheap electric power is 
the fact that the works in existence are so badly located for their 
supplies of coal and condensing water as to be operating at unduly 
high costs. To perpetuate this state of things by enlarging any one 
of those works is surely a step in the wrong direction. 

Take, for instance, the very simple item of water for condensing 
purposes. It goes without saying that cheap generation could only 
be attained by the use of large ects of plant working condensing. 

The advisers of the British South Africa Co. appear to share this 
opirion, for I notice that in May last an application was made to 
the Rand Water Board for a supply to works of which they con- 
template the purchase. The price quoted was 34. ба. per thousand 
gallons plus 10 per cent. The quantity required at the start was 
stated to be 157,680,000 gallons per annum, increasing to a larger 
quantity as the business increased, i | 

It is true that a reduction to 3s. per thousand gallons is contem- 
plated next year, but be the price 3s. 6d. or 3s., these inland 
works would start with an extra burden of over £20,000 per annum, 
incrcasing by £20,000 per annum for every important addition to 
the works. ' 

At every turn then, the scheme of the British South Africa Co. 
involves extra costs of delivering the electrical energy to consumers, 
and it is not surprising that they are to be called upon to pay a 
much higher price than was at first contemplated. 

From the published account of the recent interview with Mr. 
H. Wilson Fox, I see that the company expect to be able to supply 
when their scheme is fully developed at a price which will re- 
present a saving to the mine-owners of 40 percent. upon the £30 
per horse-power per annum which is deemed to be the present cost 
of power. On the basis of a load factor of 50 per cent., this figure 
is equal to 1:322d. per unit; whereas І am able to state from what 
I learnt on my two visits to the Rand last year that it will be 
necessary to supply at less than 1d. per unit to make it worth while 
to the mine-owners throughout the Rand to substitute electric 
power for steam power. 

If the Rand mine-owners are willing to pay the additional price 
to cover the extra costs of the British South Africa Co., well- and 
good, but after all the business of supplying electricity to the Rand 
will fall into the bands of those who are prepared to offer the 
consumers the lowest price. 


In my opipion, and in the opinion of a number of other engineers, 


there can be no question that the works which are to be erected 


at Vereeniging will have no difficulty in selling energy at a price 
with which the Zambesi scheme cannot possibly compete. 


RoBERT HAMMOND. 
Westminster, December 4th, 1906. 


Statue Unveiled.—A statue of the late Principal 
Viriamu Jones, F.R.S., first principal of the University College of 
South Wales and Monmbdtthshire, was unveiled on Saturday by 
Viscount Tredegar, in the new City Hall, Oardiff. It will be 
removed to the new college buildings when they bre completed. 


_ a —— ыы 
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NOTES. 


(Concluded from page 910.) 


Dinners, — INSTITUTION oF ELECTRICAL ENGINEERS, 
Loxrpon.—On Tuesday last the 18th annual dinner was held at the 
Hotel Cecil, the President, Dr. R. T. Glazebrook, F. R. S., in the 
chair. Amongst the guests were the Rt. Hon. Lord Justice Buckley, 
Sir Joseph W. Swan, Sir Norman Lockyer, Sir W. de W. Abney, the 


Hon. Sir S. McDonnell, Rear-Admiral Sir H. B. Jackson, Sir A. W. 


Riicker, Sir J. C. Browne, Sir R. Hunter, Sir W. Matthews, Sir J. 
Kitson, Sir H. T. Wood, Major-Gen. Sir A. E. Turner, Rear- 
Admiral A. M. Field, Major-Gen. D. D. T. O’Callaghan, Major-Gen. 
E. R. Festing, Capt. the Hon. F. Hemphill, Alderman J. Franken- 
burg, Dr. B. A. Wbitelegge, Mr. F. W. Chance, Mr. H. Babington 
Smith, Mr. R. A. Hadfield, Dr. T. E. Thorpe, Mr. W. W. Ruther- 
ford, Mr. J. Ardron, Mr. H. F. Donaldson, besides many Members 
of Council and ordinary members and their guests, to the number 
of abont 350. 

After the President had proposed the loyal toasts, Mr. H. 
Babington Smith, Secretary to the Post Office, proposed The 
Institution," and remarked on the extraordinary increase in the 
membership, which had more than doubled in 10 years, and now 
counted over 6,000 of all classes. The most notable events of the 
year bad been the visit of the foreign Institutions, which had 
resulted in expressions of warm appreciation of the hospitality of 
the I.E.E., and in the formation of an International Commission 
for standardising the nomenclature and rating of electrical 
machinery; and the signature of the Wireless Telegraph Con- 
vention at Berlin. The development of wireless telegraphy had 
been remarkably rapid ; although it, was only ten years old, it was 
already in practical operation, and whereas submarine telegraphy 
was not accomplished until forty years after the birth of ordinary 
telegraphy, he thought wireless trans-Atlantic telegraphy would be 
possible in a shorter period. 

The President, in his reply, said that the foreign visit had been 
a great success, and numerous letters, both public and private, had 
since been received telling of the pleasure and profit which the 
visitors had derived from it. Electrical science was cosmopolitan, 
and the visit had done a great international work. 

The Hughes medal of the Royal Society had been presented to 
their only lady member, Mrs. Ayrton, whom he congratulated on 
that distinguished honour. He remembered with pleasure teaching 
her the elements of the calculus. 

His acuteness of thought, clearness of exposition, and brilliant 
experimental work, placed Prof. J. J. Thomson foremost in the 
ranks of science, and he congratulated him on the award of the 
Nobel prize. The President finally referred to the tablet unveiled 
by Lord Kelvin in memory of Michael Faraday, who had laid the 
foundations of the industry, and said tbat so long as there was 
cordial co-operation between theory and practice, progress would 
be made in future as rapidly as in the past. 

Lord Justice Buckley proposed ''Science and Industries" in an 
analytical speech, couched in an abstract philosophical vein, and 
including а quotation from Matthew Arnold. Sir A. W. Rücker, 
principal of the University of London, responded, deprecating any 
artificial separation or distinction between the two, and trusting 
that they might always be united in education and in the work of 
the world. 

Mr. R. A. Hadfield, president of the Iron and Steel Institute, 
also replied, referring to the good work done by the National 
Physical Laboratory, and to the boom in trade. British manu- 
facturers, he said, could face any competition.  Metallurgists had 
done their best to help electrical men, by modifying the properties 
of iron to suit their needs. Sheffield had now acquired a University, 
and the manufacturers were glad to avail themselves of the aid of 
the professors in their work. 

Col. R. E. Crompton proposed Our Guests,” and mildly chaffed 
the L.C.C. on the score of its electrical schemes. Не constrasted 
the arduous labours of the pioneers of electricity supply in London 
with the light-hearted proposal of the Council to carry out the 
biggest operation of the kind the world had ever seen. 

Mr. F. W. Chance, M.P., replied as a manufacturer who had 
travelled much, and bad often been disheartened when told— 
abroad—that we were behindhand. He had been cheered to hear, 
of late, that we were now as far advanced as any other country. 
The age of handicraft had been superseded by the age of science ; 
we had as good brains as any other nation, and victory would lie 
with the race that was most intelligently trained. 

Capt. the Hon. F. Hemphill (chairman of the L.C.C. Tram- 
ways Committee), who shared in the response, said there 
was a common bond of thought between the Institution 
and the L.C.C.—the youngest scientific institution, and 
the youngest municipal body of this country. The L.C.C. was 
abeolutely in accord with the latest thought. Hitherto London 
had had no adequate supply of electricity at all; it was far behind 
the great cities of the world, and it was obvious that it could wait 
no longer for such a supply. As regarded the greatness of the 
undertaking, the L.C.C. claimed to be bigger than other people, 
because it represented the people of London. Its principle was to 
use the thoughts of the best engineers that could be obtained and to 
act upon their advice. 

After the speeches, the company adjourned to a reception room 
for conversation and refreshments, and broke up at a late hour. 

During the evening the Imperial Orchestra performed a pro- 
gramme of music, and the arrangements were in every way 

admirable. oe 


. KiNG's COLLEGE ENGINEERING |SocrgTy.— The 13th annual 
dinner of this society took place on Saturday last, at the Trocadero 
Restaurant. Prof. 8. A. F. White occupied the chair, and members 
of the staff, students and guests to the number of about 150 were 
present. The chairman having given the loyal toasts, not failing 
to draw attention to the fact that it was the Queen's birthday, Mr. 
F. J. Tompson, vice-president, proposed “Our Guests.“ Sir 
А. В. W. Kennedy responded, as well as Mr. J. Swinburne, who was 
in his usual excellent form. He thought that engineers in this 
country did not take themselves seriously enough, and therefore the 
world did not. The lay Press did not know much about engineering, 
and he feared that the only record on Sir Alexander's tombstone 
would be the number of his Times Book Club ticket. The Germans, 
on the other hand,threw themselves wholly into their work, and lived 
in the works, while here the owners of manufactories took no pride 
in their works. He admitted that he was sometimes called - 
Professor,“ but that was only by way of insult. 

“The College and Staff” was proposed by Mr. N. V. 8. Wilton, and 
Prof. J. M. Thompson responded, remarking that he had been a 
member of the staff for 35 years, and throughout that period 
there had never been any misunderstanding between the staff and 
the students. "The chairman proposed “ The Engineering Society," 
and referred to its lapse, under the control of Mr. W. 5. Gilbert, 
to a Shakespearean Society, followed two years later by a return 
to sanity. Bv a college education one acquired not only a know- 
ledge of useful subjects, but also a knowledge of the ways of men, 
an ideal combination. Reading and discussing papers gave self- 
confidence, and taking part in University sports, &c., gave esprit 
de corps. The president of the society, Mr. C. K. Bird, in a really 
excellent and well-delivered speech, remarked that the society was 
59 years old, and referred to the victories of the King's College 
football teams in the Inter-Engineering University Rugby football 
cup competition, and the Inter-Faculty Association competition, 
last season. Mr. M. Kirke-Smith proposed The Chairman,” and 
the latter briefly responded. 

During the evening members of the staff and students, and the 
London Viennese Band, performed musical programmes, and the 
function proved very enjovable. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLASsdOWw SECTION). 
—The Right Hon. Lord Kelvin presided at the fifth annual dinner 
of the Glasgow Local Section, which was held on November 28th. 
There was a company of about 400 gentlemen, which included the 
Right Hon. Lord Kingsburgh (Lord Justice Clerk), Colonel Sir 
Robert Cranston, K.C.V.O., Engineer- Commander Jenkin, R. N., 
the Bishop of Glasgow and Galloway, Prof. Barr, Prof. Jack, Prof. 
Magnus Maclean, Dr. Glazebrook, Mr. W. M. Mordey, Mr. Henry 
A. Mavor, Mr. G. C. Lloyd, Mr. W. W. Lackie, Mr. J. M. M. Munro, 
and Mr. Robert Robertson. 

The toast of The Institution of Electrical Engineers" was pro- 
posed by the Bishop of Glasgow and Galloway. Dr. Glazebrook 
(President) acknowledged the toast, together with Mr. W. M. 
Mordey. The former said that it was a distinguished honour to 
have to respond to that toast in any audience, but it was 
especially so that evening under the chairmanship of one to 
whom the Institution owed so much. Dr. Glazebrook referred to 
the unveiling of the Faraday memorial by Lord Kelvin, and said 
that on that occasion his Lordship had given them a short address 
in which he had pointed out how much he owed to Faraday’s 
teaching. Referring to the work of the Institution of Electrical 
Engineers, Dr. Glazebrook said that numerous papers were read at 
localsections which did not reach the world so readily and so 
fully as they could wieb. Something more should be done to push 
forward the publication of papers and the discussions which arose 
from them in tbe local sections. Mr. W. M. Mordey, who also 
responded, described the West of Scotland as the home of electric 
traction, recalling that in 1837 the first practical demonstration of 
it was made by Robert Davidson on the Glasgow and Edinburgh 
Railway before it was opened ав a railway. Some day he hoped 
he would come down from London to attend a meeting of the 
Section and be drawn in an electrical train. He was quite sure that 
that would happen within the next 20 years. 

Prof. Jack proposed ‘‘The Local Section,” and said that the 
reconciliation of the parent body and the local section of the Insti- 
tution was to be found in one name—Lord Kelvin. Lord Kelvin, 
in his reply, said that electrical engineers knew that their every- 
day business was the practical application of science, but they were 
all scientific men, and would sympathise with every application of 
their science to extend human thought through the remotest parts 
ofthe universe. Dealing with the subject of the toast, his Lordship 
said that Dr. Glazebrook had spoken of the time when there was no 
I. E. E. He thought Sir William Siemens was the first to give them 
the name of engineers. Sir William Siemens was certainly the 
founder of the Society of Telegraph Engineers, which some time 
afterwards became the Institution of Electrical Engineers. He 
remembered Sir William Siemens telling hira of work done in the 
factory at Greenwich, in which they had extraordinary tantrums, 
if he might use the expression, performed by the dynamos that they 
had there. The dynamos were simple series wound, and they 
knew what sort of thing that was if used as a generator 
to charge a battery, or even to drive a motor at a distance. 
Sir William and those who worked with him devised the shunt 
dynamo, and the former told him he had made one which had 
got over all their troubles. He (Lord Kelvin) begged Sir William 
to make one for him, and he did so, and during six or eight years 
at least it was working in a room adjoining the physical laboratory 
of Glasgow University. It was driven by Clark’s gas engine, 
which did its work well. He believed that really the first thorough 

ractical electric lighting that was done anywhere was done by 


-this Clark's mas engine and Siemens shunt-wound dynamo. Ве 
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lighting was done by electricity was a house in the University of 
Glasgow, getting the current from that dynamo of which he had 
spoken. There were 106 electric lights in that house about the 
end of the year 1881. There had been houses lighted in London 
by electricity, bnt not one wholly so at that time. 

The toast of “The Corporation” was acknowledged by Bailie 
P. G. Stewart. 

The dinner throughout was a great success. 


INSTITUTION OF ELECTRICAL ENGINEERS (NEWCASTLE-ON-TYNE 
Local. &rcTION).— The seventh annual dinner of thia Section was 
held at Newcastle on the 28th ult., Mr. H. L. Riseley, the local 
Chairman, presiding. Dr. R. T. Glazebrook was amongst those 
present. Mr. I. C. Barling proposed the toast of “The Institution 
. of Electrical Engineers," and Dr. Glazebrook, in replying, spoke of 
Newcastle as the birthplace of the electric lamp, and said that those 
who had watched the development of Mr. Parsons's turbine would 
realise how much electrical science owed to N ewcastle. The 
Chairman also responded. Mr. Gerald Stoney proposed the toast 
of Armstrong College and the Learned Societies," to which Mr. 
F. H. Pruen replied. 


Institution and Lecture Notes.—Assoctarep MUXI- 
CIPAL ELECTRICAL ENGINEERS (GREATER LoxDox).— The above 
is the title of a society which was successfully inaugurated 
on Thursday, the 29th ult. Its objects are as follows:— 
(а) The interchange of commercial and technical ideas for the 
benefit of the municipal electri^al undertakines 
London. (b) To undertake such duties as will tend to reduce the 
cost8 of the municipal undertakinga. (c) To promote the use of 
standardised apparatus for the utilisation of electrical energy. All 
the chicf engineers of municipal electrical undertakings within a 
radius of 20 miles of London are eligible as members, and it is 
interesting to note that the privilege of membership is extended 
also to one chief electrical assistant from each undertaking. At 
the initial meeting, 25 chief engineers and eight chief assistants 
were present, making a total of 33, and about a dozen cbief 
engineers who were unavoidably absent sent letters expressing 
their intention to join. After the constitution and by-laws of the 
association had been settled, the election of officers and council 
took place, and resulted as follows :— 


President :—Sidney W. Baynes, St. Pancras. 


Vice-Presidents - C. Newton Russell, Shoreditch; A. Gay, Isling- 
ton; A. H. Shaw, Ilford. | 


Hon. Treasurer — G. G. Bell, Hammersmith. 
Поп. Auditors : —A. J. Fuller, Fulham; P. E. Rycroft, Heston. 
Members of Council :— 

G. H. Cottam, Hampstead, А. C. Cramb, Croydon. 

W. C. Ullmann, East Ham. A. H. Seabrook, West Ham. 

W. C. P. Tapper, Stepney. Norman Staniland, Hornsey. 
J. Н. Bowden, Poplar. F. A. Bond, Battersea. 

C. S. Davidson, Barnes. W. Innes, Poplar. 

J. R. J. Bowden, Hackney. E. Sayer, Hampstead. 

Hon. Secretary :-—L. L. Robinson, Hackney. 


The new society owes its inception to Mr. S. W. Baynes, who 
was assisted in the preliminary work of organisation by Messrs. 
Gay, Robinson, Newton Russell, Shaw and Ullmann. It will be 
seen that the association bids fair to be thoroughly representative 
of the municipal electrical engineers of Greater London, apnd the 
members have so many interests in common that many oppor- 
tunities for concerted action lie before them. 

Тнв Rovar Socrnty.—The following paper wasto be read yester- 
day:—Mr. W. Ellis, F. R. S. “A Comparison of Values of the 
Magnetic Elements deduced from the British Magnetic Survey of 
1891 with Recent Observation.” 

Coventry ENGINEERING Soctety.—Mr. R. G. Mercer (of the 
British Westinghouse Co.) gave a lecture before this Society on the 
3186 ult. on the subject of electric driving. Mr. J. A. Jeckell, 
manager of the Coventry Corporation electricity works, presided. 
Mr. Mercer dealt with the advantages of the electric drive, and 
stated that there was no doubt that the a.c. was far better than the 
D.C. motor, and he advocated the use of the squirrel cage induction 
motor; but for individual drive, when the conditions were of a defi- 
nite character, and when the quality of material operated upon and 
the tool steel were not liable to change, the a.c. motor furnished an 
idealdrive. With regard to the lighting of factories, Mr. Mercer said 
he was glad to think that tne idea that gas was superior to elec- 
tricity as a light was fast disappearing. Asto the best source of 
supply, he said there was no doubt that if they had a town’s supply, 
giving energy at a reasonable ratc, it was far better to take that 
supply than to install their own plant. The question of load factor 
was very important, and it was self-evident that if they had 20 
motors in a factory supplied from the mains, and only one was 
in use, they would only call for current for that particular motor, 
whereas with a private plant of one ог two big units it was neces- 
вагу to run those units to operate the one motor. 

LEEDS UNIVERSITY ENGINEERING BocrETY.—Mr. A. H. Barker 
recently delivered a lecture on "A New Method of Heating 
Buildings.” Water was shown to be the most suitable agent at 
present known, and the lecturer described an invention known us 
the “ Oable System,” which provides automatic circulation at low 
cost. | 

Puystoan SCE Tr. On Friday next the Society will bold an 
exhibition of electrical, optical and other physical apparatus at the 
Royal College of Science, from 7 +0 10 p.m. Admiesion will be by 
ticket only. 

Society or Exainzers.—On Monday evening last a paper was 
read on “The Prevention of the Bacterial Dontamination of 

* and Oyster Bede,“ by Mr. W. Pollard Digby and Mt. 


of Greater 


Henry C. H. Shenton. The authors pointed out the great danger 
to health arising from contamination by Sewage of rivers and 
fisheries, and explained the use of sodium hypochlorite produced 
by electrolysis for the sterilisation of the effluents Írom contact 
beds or filters, which was shown to be a very simple matter. The 
cost of sterilising 61,600 gallons of effluent chemically pure—i.,, 
not liable to secondary decomposition—would amount to 10d., 
exclusive of capital outlay, which was stated to be small. 

RovaL IssTiTUTION.— The lecture arrangements at the Royal 
Institution, before Easter, include the following :—Mr. W. Duddell, 
a Christmas course of six experimentally illustrated lectures on 
“Signalling to a Distance; from Primitive Man to Radiotele- 
graphy,” adapted to a juvenile auditory; Dr. W. N. Shaw, two 
lectures on Recent Advances in the Exploration of the Atmo- 
sphere”; Major P. A. MacMahon, two lectures on “The Standards 
of Weights and Measures“; and Prof. J. J. Thomeon, six lectures 
on “ Röntgen, Cathode and Positive Rays.” The Friday evening 
meetings will commence on January 18tb. 

TBAMWAXS AND LIGHT RAILWAYS ASSOCIATION.— А+ the meeting 
of this Association, held on 4th inst., the Hon. Arthur Stanley, 
M.P., who presided, referred to the efforts that had been made to 
amalgamate the three existing tramway associations, and said that 
their offer had been definitely refused, and they had had to make up 
their minds what should be done with their own Associaticn. It was 
proposed to make their Association representative of every tramway 
interest in the country, and he proposed raising the subscription 
from one guinca to two guineas. In addition, it was proposed to 
admit those who were actively connected with the operations of 
tramways, such as managers and engineers, on payment of one guinea 
instead of two. 

JUNIOR INSTITUTION оғ  ENGINEERS.— On Friday evening, 
November 30th, through facilities granted by Mr. Jas. R. Chapman, 
the chief engineer of the Underground Electric Railways Co., of 
London, a party numbering about 200 paid a visit of inspection to 
the company’s Great Northern, Brompton and Piccadilly Railway, 
which is to be opened to the public on December 15th. Starting 
from Piccadilly Circus Station, they were taken by train to the 
extreme west end of the line at Hammersmith, the working being 
explained en route. On returning, some alighted at Hyde Park 
Corner Station, to see the special signalling arrangements there, whilst 
the others proceeded to Covent Garden, where similar apparatus is 
installed. The whole party, on arriving at Holborn, walked along the 
tube of the Strand extension works and saw the Greathead shield in 
operation at the working face. Entering the train again, they wenton 
to Holloway Road Station, and examined with much interest the 
double spiral continuous electric moving track, which is to travel at 
100 ft. per minute and to take passengers up and down simultaneously, 
and is being fitted in lieu of the lifts. The electrically driven 
pumping plant at Finsbury Park Station was the last item in a long 
evening’s programme. Here four hydraulic lifts are used, each 
worked by three rams with a water pressure of 700 lb. per вд. in. 

On Monday last week, at Hanley, Mr. C. H. Yeaman delivered 
the third of his course of lectures on “ Electrical Engineering.” 
In a later lecture Mr. Yeaman is to deal with Тһе Training and 
Education of Electrical Engineers: their Duties and Prospects in 
the Profession.” 


Flexible Suspensions.—The Lancet, of December 1st, 
draws a terrible picture of the dangers of electric lamps suspended 
by flexible conductors. If a short occurs, and the flexible parts, 
the lamp may fall on someone's head, and the sharp pip“ may 
inflict serious injury! There is also the nervous shock due to the 
bulb “imploding.” All this could be avoided, we are told, by 
using separate cords or wires to suspend the lamps. The cost of 
this improvement is not mentioned; neither is the fact that, ten to 
one, the wires referred to would be burnt through by the short. 


Electro-Harmonic Society.—The next smoking concert 
of the season will be held on the 14th inst. at the Holbom 
Restaurant, commencing at 8 p m. An excellent programme has 
been arranged. We note that vocal music will be rendered by Mr. 
Frederick Ranalow and Mr. A. Heather ; instrumental music by Mr. 
Alfred E. Izard, Mr. Oskar Borsdorf and Mr. Т. E. Gatehouse, and 
miscellaneous items will be provided by Mr. E. Meade, Mr. F. 
Hastings, Mr. Valentine Hill and Mr. Barclay Gammon. A special 
feature will be a movement from the celebrated trio of Brahms, 
for horn, piano and violin. 


English Aluminium Enterprise in Switzerland.— 
It is reported in the Geneva newspapers that a large English com- 
pany—the English Aluminium Society— proposes to establish an 
extensive works for the manufacture of aluminium in the valley of 
the Dranee, near Martigny, in the canton of Vallais. It is 
believed that if an artificial connection is made between both 
Dranees before their existing conjunction, it will be possible to 
obtain water power which will not be less than the equivalent of 
8,000 н.р., even in the winter season. The scheme is associated 
with a proposal for the construction of an electric railway from 
Orsiéres to Martigny, whereby a connection would be obtained 
with the Rhone valley, and, consequently, with the international 
Simplon railway service. The consent to the building of the rail- 
way was given some time ago, although it is only recently 
that & company has been formed to proceed with the scheme. It 
will be remembered that the Neuhausen Aluminium Oo. ix also 
erecting new works in the Vallais canton, near Chippio. 


Appointments Vacant.—Switchboard attendant for 
Kendal (25s); mains superintendent for Perth (458.); three 
switchboard attendants (£1) for Cleveland and Durham Electric 
Power, Ltd.; neer for the North Wales Counties Lunatic 
Asylum; switchbowrd attendant for Clacton (Ov.). 
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Dinner Deferred.— The annual dinner of the British 
Empire Motor Trades Alliance, Ltd., which was fixed for Monday 
5 been postponed to a later date, of which due notice will 

e given. 


Leyton Tramways Opening. — On Saturday last, 
December 1st, the newly electrified tramways of the Urban 
District Council were opened for traffic by Mr. A. W. Golightly, 
the chairman of the Council. Officials, councillors and gaests met 
at the Lea Bridge car depot, and the ceremony of opening and the 
inspection of the lines were followed by a dinner at the Great 
Eastern Hotel at Liverpool Street. The dinner practically 
resolved itself into a love feast between West Ham and 
Leyton, for both these neighbouring authorities were most 
fully represented at the festive board, and while revelling in 
each other's affections, held out little tentative olive branches to the 
London County Council as an invitation to become a third member 
in a loving trinity. The L.C.C. had apparently so far leaned 
towards them as to send a representative dove to the feast of love 
in the shape of Mr. Rider, who, however, bemoaned the absence of 
the chief officer, or of his chairman, who could so much better than 
himself have grasped the olive branch which, as he was only really 
present in his private capacity, he had with sorrow to leave alone, 
though he did accept а li tle leaf in token of amity. It appeare, did 
we hear correctly, that Leyton tramways have a mileage no less than 
eight, and represent a capital account not very many thousands above 
£300,000, so that a matter of £12,000 per annum collected in 4d. 
fares will suffice to pay 4 per cent. interest. Taking the ratio of 
50 per cent. as working expenses, we find £24,000 of takings will 
suffice to pay this interest of 4 per cent., or practically 12 million 
fares annually, or, say, 32,000 passengers per diy. There are, of 
course, little matters of depreciation and sinkiag fund also to be 
considered. However, this is by the way. An endeavour has 
been made to minimise repairs by thermit-welding all the rail 
joints, and the tramways are under the control of the manager, 
not of the committee or of the engineer, & question that was 
somewhat unduly laboured at the dinner, so much so that a hot 
bearing somewhere seemed to be squeaking. After all, this із no 
question of general policy, for the best man to have control is not 
the engineer or the manager, but the office boy—if the office boy is 
the best man of the three, and therefore ea^h case should be 
dealt with on its merits. However, it did come out that the 
manager was to have control of the whole affair, so that he could do 
what was best to make the undertaking pay, and he will not require 
to walk with shut eyes through his sheds so as not to see loafers 
whom he dare not sack, because such loafers, being voters, aud 
therefore a power in and with the Committee, may not be dis- 
charged. Leyton, if it sticks to the profession of the chair- 
man'a faith, will therefore escape the evils wbich are so well 
known to attach to some municipal undertakings. One of the 
speakers admitted that their tramways would adversely affect some 
of the other interests in the area—interests, of course, which, as rate- 
payers, will be doubly affected for the worse if this tramway under- 
taking does not pay. How far halfpenny fares will be a success cannot 

et be said, but it is to be sincerely hoped that even with а capitalisa- 
tion of £40,000 per mile of double track, Epping Forest attractions 
and turough traffic from the L. C. C. vid West Ham without change 
of cars will prevent too heavy a draught out of the rate pay ers 
pockets, thouzh, like the Scotchman of the story, we may hae oor 
doots. One thing was clear at the meeting, namely, that both West 
Ham and Leyton, if faithfully mirrored in their representatives, 
have по carking cares or wearing doubts ав to the wisdom of the 
electrical-policy they have pursued and are pureuing, and this 
reminds us of a story of Disraeli, who overheard two members dis- 
cussing the policy of his Cabinet, and interrupted them with the 
assurance —“ Believe me, gentlemen, we are perfectly honest iu our 
endeavours”: to which camelthe reply, Sir, we have no doubts 
upon your honesty ; it is your capacity we mistrust.” It lies with 
many municipal people at present to remove this misgiving. The 
evening was pleasantly diversified by song, and some of the 
Scotchmen present—however, we let this pase, for the chairman 
dealt with them pleasantly. 


Commercial Development, — Our contemporary, 
Electric Light and Power, commenting on Mr. Borlase Matthews’s 
articles, says: 

“ We entirely agree with the writer in his key- note, viz., that 
the commercial development of an electric supply business must 
be undertaken by a separate organisation thoroughly systematised, 
and not, as is too generally the case, left to the resident engineer, 
whose technical work in connection with the supply is sufficient to 
occupy all his time and energies. . . . . 

* We cannot agree with Mr. Matthews that the wisest plan for 
organising the commercial department ів at once to obtain the 
advice of a consulting engineer. On the contrary, you do not want 
the technical man whose occupation is to design the methods of 
generation and distribution of the current, but a man versed in 
commercial matters, and with skill in pushing and developing a 
business." AMEN 

As regards the last paragraph, our friends might have read to the 
end of the sentence quoted. They would then have seen that Mr. 
Matthews was not alluding to the supposed technical man (albeit a 
sound technical knowledge is indispensable to him), but to one 
* experienced in modern methods of commercial development, who, 
with bis special knowledge, and by taking into consideration the 
local conditions, will be able greatly to facilitate the establishment 
of the department on a sound basis "—in fact, precisely the kind of 
man that they recommend. They do not believe in canvassers, a8 
adjuncts to the station staff; but they approve of canvassers in the 


shape of the representatives of wiring and fitting firms, and they 
fully agree with Mr. Matthews that the manager of the com- 
mercial department will eventually become the most valuable 
member of the staff of an electric supply undertaking.” 


The Leblanc Condenser.—An account is given in 
VEclairage Electrique for December 1st of a new jet condenser 
invented by M. Maurice Leblanc, and constructed by the French 
Westinghouse Co. As shown in the, figures, the main feature is 
the use of a reversed turbine to drive a spreading jet of water into 
a cone, sweeping out the air and water vapour, compressing them 
into the convergent cone and allowing them to expand in the di- 
vergent cone, where the velocity is checked and the pressure 
increased so that the whole 1з discharged against the pressure of 
the atmosphere. In fig. 1 a simple jet condenser is shown; A is 
the condensing chamber, B the convergent cone, D the divergent 
cone, т the turbine pump, and x the inlet for steam, which is used to 
start the action of the apparatus. If the water is supplied under 
a slight hcad, the condenser starts without the use of a steam jet. 
With this condenser a vacuum of 98 per cent. of the ab:olute value 
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can be obtained, using 25 lb. of water per 10. of steam and with an 
expenditure of power to drive the turbine amounting to 275-3 per 
cent. of the power of the steam enginc. There are no valves at 
all,and the cost of upkeep is trifling. Fig. 2 shows a dry air 
pump on this system, which takes less power than reciprocating 
pumps ; it is proposed to use this in conjunction with a centrifugal 
pump for extracting the water of condensation. This device used 
with existing surface condénsers has allowed of an increased 
vacuum with less mechanical loss, It has also been employed with 
a centrifugal pump keyed on the turbine shaft, and enclosed in the 
same cover; the pump extracta the water, while the Leblanc pump 
deals with the gaseous products. The exhaust steam enters a 
conical chamber into which the injection water is squirted through 
a number of holes rourd the periphery. With this apparatas, 
under good conditions, it is said to be possible to reduce the back 
pressure even below that of water vapour at the temperature of the 
exhaust steam. 


Fall of the Machrihanish Wireless Telegraph 
Tower.—According to yesterday's Ties, at the height of a 
terrific gale on Wednesday the wireless telegraph tower at 
Machrihanisb, Argyllshire, 450 ft. high, and weighing almost 2,000 
tons, completely collapsed. The tower, which was erected some 
time ago by the National Electric Signalling Co , of Wasbington, 
U. S. A, for the purpose of wireless communication with America, 
was a tubular steel structure, containing a stairway leading to the 
top, and had outside balconies every 100 ft. The stays to the west 
of the tower were torn from the foundations, and the tower 
snapped in two places and crashed to the ground. Fortunately, it 
fell clear of the adjoining buildings, and no one was injured. 


Rand Power Supply.—Pressure upon our space 
prevents our reprinting from yesterday's Daily Telegraph financial 
page an important letter from Sir C. Rivers Wilson, chairman 
of the Rand Central Electric Works, Ltd., cuncerning the pro- 
position to supply the Rand with power transmitted from the 
Victoria Falls. That company has been supplying for 10 years 
past, as our readers are well aware. Sir Charles shows that 
measures have been taken by his company for considerably 
extending ite plant so as to meet any demand on the Rand. A 
reference to the matter was made at the last meeting of the 
company, а report of which appeared in the ELEOTRAIOAL RV 
for June 1st, 1906. . 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the com mercial side of the Profession and ind ustry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICATL. Revirw posted as to their movements. | 


— 


Central Station Engineers. The Erith Council at 
its meeting on Nor day decided to increase the salary of Mr. Е, 
THOMAS Woopwapp, chief clerk to the electricity undertaking, by 
£26 per annum. | 

Mr. Н. R. BARNWELL has been appointed superintendent of the 
Barrow-in-Furness Corporation Electricity Works at а salary of 
£155 per annum. | 

The staff at Croydon electricity and tramway station are making 
a presentation to Mr. SYDNEY HawkrNs, who is leaving to take up 
another position at Stratford. 

Mr. C. W. Durxrorp has been appointed chief engineer to the 
South Metropolitan Electric Traction and Lighting Co., Ltd. 

On Wednesday, November 28th, a supper was held at the 
Newport (Mon.) Corporation power 
Collings Bishop, M.LE.E, presided. the evening, Mr. 
Bishop, on behalf of the Electricity Department, presented Mr. 

u. J. NicHors, senior engineer-in-charge at the power station, with 
kit bag. Mr. Nichols is shortly leaving Newport, to 


borough electrical e gineer, Mr. W. H. 


with a further increase of £50 per annum when the undertaking 
Bhows a net profit. 


Tramway Officials.—The Oldham Corporation tram- 
W&y Staff have presented a marble timepiece and ornaments to 
match, to Mr. WoOLSTENCROFT, traffic superintendent, who ів 
leaving for Ilford. 

The employés of the Blackburn Corporation tramways have 
presented a gold watch to Mr. J. H. COWELL, the general 
manager, as a token of esteem. 

The Lancaster T.C. has appointed Mr. 
inspector, as tramway traffic superintendent. 


Thomson on the event. 


country also are 
pleased to learn 


electric furnace 


to proceed to Agra for 
work in connection with the electric lighting of H. E. the Viceroy's 


- The Melbourne correspondent of the 
Mr. Ewirg GARCKE, managing director of the British Electric 
Traction Co., has arrived there in connection with certain great 
Australasian electrical schemes, ys: “His position in 
regard to municipal trading is misunderstcod. He only objects to the 
total prohibition of private electrica] enterprise. Pri 
he contends, are necessary for pioneer work in many enterprises 
whose expropriation by tbe State 
quently be justifiable.” 

The Swansea staff of the National Telephone Co. have presented 


is announced 
The deceased 
long devoted 


—— 


OPPOSITION TO TRAMWAY SCHEMES. 


ALTHOUGH the Committees for the Consideration of Erivate Bills 
О not commence their sittings until the spring of the year, it ia 


may succeed in wrecking a measure after large sums in 
costs have been incurred. 


_ In order to assist the promoters of electric tramway schemes it 
Present article to consider who may oppose and 


ses valuable 
Bills in general, and tramway Bills in particular. 


First the question — Who may oppose a 


tramway Bill? A Committee of Parliament would not, for 
instance, admit anyone who was merely opposed to tramways on 
principle. In other words, a mere “ crank " would not be allowed 
to occupy the time of the Committee by giving evidence, It 
we may summarise the results of the authorities which are 
collected in a well-known legal text book, Robertson's 
Law of Tramways and Light Railways,” (1903) p. 12 ¢ 879. 
the following rules appear to apply: — A railway company 
cannot, in general, oppose a tramway on 
competition; but where steam or electricity is used ag the motive 
power a locus may be conceded. The referees (who have to decide 
the question) і і 

сазе; and their tendency ів to regard a tramway cf the modern 


а locus stand) shall be conceded ; 
Bition is sufficient to wreck the Bill rests with the Committee. 

A locus standi will also be concéded to a railway company which 
apparatus, &c., will be affected 
As a general rule this class of Opposition is met b 
the insertion of a special clause in the private Bill, or by a section 
in the Tramways Act, 1870, which is of universal application... 
some of the Scotch cases of 
of locus standi has been con- 
sidered. 

In the Kidderminster and Stourport Electric Tramway Bill, 
1896, the petitioners were a Sas company, who alleged that the 
Bill would authorise the promoters to interfere with the access to, 
and the maintenance of, their mains and pipes. 


but in spite of 
Committee and to call evidence in opposition 
to the Bill. | : 

In a much more recent case (the Wemyss Tramways Provisional 
Order (42 S. L. R. 886)), a provisional order was Promoted for the 
Purpose of laying down a tramway. It was Opposed by the North 
British Railway Со. and the Dysart Water Commissioners, to whose 
locus standi in the matter objection was taken on the part of the 
promotera. on the ground that they 


proposed to be traversed by the tramway. Further, it was argued 
j bound to supply water within a 


regulations 
protection. 

In the event the Commissioners granted a clause to the effect that 
Secs. 30 and 32 of the 


fittings, 
missioners (including cousumers’ 
beyond the limits of compulsory supply.” 
Tramways Act, 1870, it may be 
measure contains a number of provisions 
protect gas companies, 
occasioned in the working of 
afforded is not always considered sufficient. 

In the Paisley District Tramways Provisional Order (41905) 42 


of Trade, who would see that the National Telephone Co. were pro- 
insert the 


The Edinburgh Suburban Electric Tramways Bill (1905, 42 
S.L.R. 894) involved the discussion of a number of novel and 
interesting questions. The provisional order was promoted bya 
Company to obtain power to construct and work an electric tram- 
way line, commencing at the boundary of the city of Edinburgh, to 
Dalkeith and other places. The Bill was opposed by the Cyclists’ 
Touring Club, on the grounds, inter alia, that the Placing of a tram- 
way along the road in question, close to the footpath, would be а 
source of danger to cyclists. The promoters contended that the 
club were not entitled to be heard, their rights and intercsts, as 
users of the highway, being safeguarded by the 
Who were represented before the Committee. Reference was made 
to the North and South Shields Electric Railway Bill, 
(2 S. and A. 137) where the | 
оп the ground that they objected to the proposed rates to be charged 
for cycles on the promoters’ railway. They were refused & locus. 
In spite of that authority, the committee in the 
allowed the Cyclists’ Touring Club to be represented and heard 
before them, but they did not apparently attach much weight to the 
objection, as no special clause was inserted for the Protection of 
cyclists. 


"a 
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With regard to the carriage of goods by tramway companies, it 
seems that the mere fact that a railway company object will not 
induce Parliament to refuse to grant such powers. In the Edin- 
burgh Suburban Electric Tramway Bill, to which allusion has 
already been made, the tramway company asked for powers to 
carry (in addition to passengers’ luggage) goods. minerals, articles 
and things.” The North British Railway Co., who opposed, 
said they did not oppose the carriage of parcels up to 56 lb. in 
weight, but beyond that it would be a very bad precedent to 
establish that tramways might carry goods. No such power had 
ever been granted except in one case (the Wemyss Tramway Order, 
1905) where the circumstances were peculiar. It was pointed out 
by the promoters, however, that in all cases where the weight of 
parcels to be carried had been limited, that was matter of agree- 
ment between the parties, and that in England such a power was 
always conferred. In the event, the Committee granted full 
powers. 

Cases have arisen from time to time upon the question whether 
and how far an electric tramway company should be held res- 
ponsible for injuriea caused by their current tothe instruments and 
apparatus of railway companies. In the Edinburgh Suburban 
Electric Tramways (1905, 42 S.L.R., 894), the North British Rail- 
way Co. sought special protection against (inter alia) damages to 
their signals and other electrical apparatus by electric induction. 
On behalf of the promoters it was urged that Clause 54 of the 
order was a special provision for the protection of the railway com- 
pany from risk. That clause has been founded upon the clause 
recommended by Lord Cross's Committee, the theory of which was 
that having complied therewith, the promoters were deemed to 
have taken all reasonable precautions against injurious interference. 
On bebalf of the railway company it was argued that it was only 
fair that if the tramway company did harm to the railway company, 
it should pay for it. The clause proposed threw responsibility 
on the tramway company, not only when it had not taken all 
reasonable precautions under the direction of the Board of Trade, 
but also when there was induction, in spite of those precautions. 
In the event, the Committee declined to grant the clause. 


^ 


CITY NOTES. 


Aron Electricity Meter, Ltd. 


Mr Н. Hrest presided at Winchester House, E.C., on Wednesday, 
over the ninth ordinary general meeting of the above company. 

In moving the adoption of the report (see ELECTRICAL 
Review, November 30th, page 879), the CHAIRMAN said that for 
the first time during the five years he had been chairman he was 
able to rise at the annual meeting with some sense of gratifica- 
tion. The report presented fully bore out their prognostications. 
The company had passed through critical times, and, thanks to the 
efforts of Prof. Aron and his staff, the unanimity of the board and 
the loyal support and patience of the shareholders, they had been 
able to successfully wend their way through a veritable jungle of 
adversity, and had emerged a'l the better and all the stronger for 
it. Thanks to the success which their re-designed—he might 
almost say re-invented—instruments were enjoying, they had been 
able to obtain a gross profit on trading of £30,329. This figure was 
allthe more encouraging when they realised that it had become 
necessary to change many types of instrument that they manu- 
factured to suit the changing and varying conditions that the pro- 
gress of the electrical industry demanded. Whilst the former 
profits of the company both before and immediately after its 
formation were secured by the sale of instruments, the average 
price of which was from £5 to £6 each, the average price of the 
instruments they were selling at present was only from £2 
to £3. This told how much larger the business had grown, 
and how much more complete its organisation and manage- 
ment were in order to deal with the greater quantity of manu- 
facturing and sales. The general expenses and amount set aside for 
depreciation reduced the gross profit to a net profit of £17,212 
14s. 3d., but from the swing in which they were at present, it was 
not unreasonable to expect in the coming year an increase in the 
gross profit without a proportionate increase of the expenses. 
Since the formation of the company they had spent on capital 
account & sum exceeding £50,000, and had depreciated during that 
time the sum of over £30,000, not reckoning an amount of £10,000 
to £12,000, which had been spent on maintenance of old patents, 
and the taking out of new ones. All this expenditure had been on 
account of new buildings, land that had appreciated in value, 
and most modern tools and machinery, and it was worth every penny 
tbatthey have spent. Proceeding to deal with the balance sheet, the 
chairman said the question had been asked why they did not pay 
more dividend. He assured them that the directors were fully 
alive to the fact that it was desirable to pay back as soon as possible 
the dividends owing for past years, and they were very anxious 
for general and personal reasons to see the ordinary shares 
participate at an early date in the profits of the company. Still 
they had to realise that this year, they had to start to pay back 
out of capital, the actual debenture issue at the rate of about 
£5,000 per annum. They were a company whose principal business 
was at present done on the Continent, yet they were an 
English company with all its advantages ald its disadvantages. This 
ensured a certain continuity of the same interests of a considerable 
section of the shareholders. It secured to the company the most use- 
ful advice of matured financiers, it helped the company in the obtain- 
ing of remunerative business, and frequently these institutes could 
exercise a salutary influence on competing firma by directing their 
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energies in special directions, thus enabling them to produce 
cheaper. The English manufacturing concern, without any assist- 
ance, could so eas.ly specialise, and had to be prepared to meet all 
and every kind of orders. It was not infrequent that in tenders 
for electrical machinery in this country s»me 50 to 60 competing 
firma bid against each other, whilst on the Continent in a similar 
case there might be at the outside 10 or 12. Thus the cost of time 
for working out and following up these fruitless tenders, on the 
one hand, was saved, and the opportunity of making more apparatus 
of the same kind, on the other hand, enabled the foreign manufac- 
turer to supply the public as cheaply or cheaper than the English 
company could, and with more protit to himself. After full con- 
sideration they had decided to defer further payment of dividend 
until they had had six months' experience of the new year, but he 
was very sanguine, that in spite of the cautious policy they had 
adopted, they would at a much earlier period than seemed probable 
а year ago, be able to satisfy the shareholders and yet establish 
that security at which they were aiming. 

Sir JAMES PENDER, Bart., seconded the motion, and after a short 
discussion it was adopted. 


Castner-Kellner Alkali Co., Ltd.—Mr. Gerald W. 


Balfour presided at the meeting held at Cannon Street Hotel on 
29th ult. He dwelt upon the desirability of their strengthening, 
as far as possible, their relations and their financial position, 
keeping an open eye for all possible deVelopments and improve- 
ments in the business, and to keep the whole plant in apple-pie 
order and up-to-date. The works at Newcastle were now in suc- 
cessful operation. Following out the policy which dictated the 
establishment of works at Newcastle, they had also, within the 
last few weeks, entered into a contract for a further extension of 
the gas engine plant at Weston Point, and when all these changes 
were completed they might say, in respect of their plant, that they 
were absolutely abreast of the times, if not ahead of anybody else. 
A resolution was passed declaring & dividend at the rate of 7 per 
cent. per annum for the six months. 


Isle of Thanet Electric Tramways and Lighting 
Co., Ltd.—The report for the year ended September 30th last 
shows a profit of £12,949. The traffic receipts show an increase of 
£172 and sale of electricity an increase of £490. The directors 
propose to devote £300 from the revenue for writing off the cost of 


reconstructing bogie cars, and to place £2,000 to a reserve and 


renewals account, leaving a balance of £2,251; one quarter’s 
dividend on the preference shares absorbs £1,875, and it is pro- 
posed to carry forward £376. During the year the system has been 
almost entirely free from accidents. The arrangement in force 
since the accidents which occurred last year of changing the drivers 
at the approach of the steep gradients and allowing only the most 
experieuced motormen to operate the cars on these sections, has no 
doubt greatly conduced to this satisfactory result. As a further 
security the company are, on the recommendation of the Board of 
Trade, now engaged in making improvements in the line on 
Madeira Hill, Ramsgate, where one of the most serious accidents 
took place in 1905. The effect of previous accidents 18 still felt in 
tbe high premium which has had to be paid to protect the company 
against third party risks. Owing to the excessive load on the 
generating plant in August, when the heaviest traction and light- 
ing loads of the year overlap for a few hours each day, the directors 
bave not been able to develop the lightiug business as effectually 
as they might have done if they had a larger reserve of plant. 


They have, therefore, made arrangements to install a gas producer 


plant of 100 xw. capacity, which is considered the most economical 
way of supplementing the capacity of the existing plant. 


The American General Electric Co.—At а meeting 
of the General Electric Co., held at Schenectady, U.S.A., last month 
the capital stock of the compauy was increased from $60,000,000 to 
$80,000,000 to enable the company to meet the enormous increase 
in business. The company’s various plants are to be enlarged. 
There are 16,000 employés at Schenectady. 


R. Hornsby & Sons, Ltd.— Mr. H. Sampson Gee, 
presiding at the annual meeting held on 3rd inst. in London, said 
that it cost them £95,450 to acquire the business of Messrs. J. E. Н. 
Andrews, of Stockport, which had been paid in 6 per cent. shares, 
and 5 per cent. debentures, The bu-iness was earning over 6 per 
cent. at the time of purchase, and during the first year's working of 
the amalgamation it bad materially added to the company's protita, 
which had bcen £23,397, as against £15,476 in the previous year. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Kuala Lumpur Rubber Co, Ltd.—175,320 shares of £1 each, fully paid, Nos. 1 
to 173.850 and 175,001 to 180,000. 
Madras Electric. Supply Corporation, Ltd.— Provisional certificates (partly 
paid) for £250.600 tive per cent. construction debenture stock. 


National Electrie Construction Co., Ltd.—170,000 shares of £1 each, fully 
paid, Nos. 1 to 170,000. 


The Etectromobile Co., Ltd.— According to a report 
in the Morning Post, Mr. Ernest Schenk, who presided at this 
company’s meeting recently, in commenting upon the trading 
profit of 46, 157 made during the year, stated that the un- 
qualified success of the electromobile in the Automobile Club's 
Town Carriage Competition had already increased the sales of 
carriages. He que-tioned the statement that the electric carriage 
was only a luxury of the rich, and challenged either petrol or 
steam on the grounds of economy of running alone. He expressed 
a hope thatthe new garage which the company had begun to build 
in Mayfair upon a site of over half-an-acre, and at a cost of about 
£25,000, would be opened in time for the next London season. 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Beorpa for | No. Route 
Locality. night | the of Total to date. miles 
ended. fortnight. wks. open. 
#Ё * & £* е 
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Belfast Ko is „ 90, 6,708 4 2,018 48 | 159,1:6 149,798 40 4 6 
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n —Fleetw'd | Dec. 1 396 (+ 86 23 23,960 |+ 3,753 | 8°25... 
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Bolton .. Dec. 8| 40.8 1 464 35 76,634 + 6,217 26. +1 
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Bradford . Dee. 1! 8,438 + 502 95 | 161,73 |+ 6,964 | 68 |+°1 
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Lo * a Nov. 30 | 9,421 |+ 719 © x 28:5 | .. 
t. ec, тас, . | 
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STOOKS AND SHARES. 


Tuesdsy Evening. 


DECEMBER has a poor reputation in the Stock Exchange. Prices 
are too generally inclined to fall away with the end of the year, 
when money becomes tighter, and the spending powers of the 
community are directed to the Christmas markets rather than those 
of the Stock Exchange. So far, however, this influence bas not 
troubled Capel Court. There are whispers of a possible reduction 
in the Bank Rate, and these Lave the effect of steadying invest- 
ment securities all round. The Telegraph section has a few 
improvements in its more gilt-edged issues, although it is in this 
department that the drop of 2 points in Eastern Telegraph 
Ordinary stock provides one of the principal declines on the 
week. 

Home Rails are enjoying one of their desultory spurts, for which 
the approach of dividend time may be responsible. "The rise up to 
the present has not extended to the electrical stocks, except 
Waterloo and City, which' is 1 better, but Metropolitan Consoli- 
dated at 644 has strengthened, and Districts are 203, after falling 
to the round score. Underground Profit Notes at 90 are ez the 
dividend just paid. 

Electricity supply shares can make no definite upward move- 
ment until the power question for London comes within reach of 
settlement. Westminster Ordinary are 4 down, and the Prefer 
ence 3; County Preference recovered part of their last week's loss, 
and are 11, though the Ordinary fell 4 to 81, while Charing Cross 
Preference at 44 have fallen a fraction. Kensington and St. 
James’ are both lower. Urbans improved to 31. 

Where business is active in this department is in securities of 
the various electric lighting and power companies abroad, most of 
them owning Canadian parentage. For instance, there are the 
5 per cent. Gold Bonds of the Mexican Electric Light Company, 
which stand at 80, and bonds bearing similar interest in the 
Mexican Light and Power Company, the price of these being 86. 
The latter concern's capital stock is quoted at 594. Canadian 
General Electric $100 common shares are 1444. Then there are 
the lighting and power undertakings of San Paulo and Rio de 
Janeiro; a lot of businees is passing in these, and dealings between 
the London Stock Exchange and the Exchanges of Montreal and 
Toronto are regular daily features. 

Inquiring in the market the other day for a reason why Eastern 
Telegraph Ordinary stock should have fallen two more points, to 136}, 
the only explanation available seemed to be that the price was 
depressed by reason of the prevailing stiffness of money, and not 
in any way owing to intrinsic causes connected with the 
company itself. The dividend is not regarded as being in any 
danger of reduction, and the amounts put to reserve every balf- 
year are being well maintained. At the present price the stock 
returns rather over 5 per cent. on the money. Competition has 
grown, and is growing, keerer, as everyone knows, and this may 
have something to do with the disinclination of the general 
investor to put money into the stock, and so support the price. 

Anglo-Americans are better, and Direct Spanish prior issues have 
improved. The 4s. dividend on West African Telegraphs is 
deducted, but the price remains unaltered at 104, the West Indis 
and Panama First Preference, cx 88. in all, are marked down ў at 77, 
and the Ordinary eased off to 11. At & West Coast of America have 
slightly eased. Telephone issues show 44 decline in Monte Video 
as their only change. 

A fresh improvement of 2s. 6d. in British Electric Traction 
Preference left the price at 84. The First Debenture has gained, 
and the Second Debenture has lost, 1 per cent. Belgranos improved 
with other Argentine properties, but Anglo-Argentines did not 
move. Potteries at 6} are 4 down. The hint was ventured here 
a week ago that Willans & Robinson Preference bad gone about a8 
low as they were likely to, and the price is up a further 5s. at 595. 
now. Even the Ordinary put on 58. at 1}. Manufacturing shares 
on the whole are dullish, British Aluminium Ordinary furnishing 8 
bright exception. The price is ү; better at 514. But Westing- 
house Debenture has fallen 2 to 75, Callender’s and Henley's each, 
and Castner-Kellner ww. General Electric Debenture rose 3 to 953, 
and Henley’s Preference put on a small fraction. 


Diesel Engine Co., Ltd.—At an extraordinary general 
meeting, held on 29th ult. at Cannon Street Hotel, а resolution n; 
reducing the capital frum £500,000 to £137,500 was passed. 10, 
nominal amount uf the preference shares is to be reduced to 
each, and that of the ordinary to 5s, cach. Р 
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SHARE LIST OF ELEOTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Sumnese aouv Rise + 


коок Closing week ended 
Present or Dividends for the last tations Quotations or 
Issus. : . four years, | qnos fith. Dec. áth. рос Ин; Кай — 
1909. | 1908. | 1904. | 1906. d PE : Highest Lowest. 
8 — * „ os 
95,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil il ii = ж i 
155,8008 | Do, 40. 596 Debs., Nos. 1 to 1,950 Red. 100, | Nü | ND Мп 3 70 — 93 Mm M 1 
702,600 | Anglo-American Tele бел ба. "Me es cens x | 63 A 100: 410 1093 — 11 | 193 | + j 
E145, R0 Be. 49 do. — Daterred e BE ШО 4 268— 26 274 — 27 We SLE 
60,000 | Anglo-Portuguese Tel., 6% Mort. Deb. Btock Red. | 100 34 a E 101 = 1084 MB T E » 4 
44,000 Chili Telephone Nos. 1104400 .. ..  .. 6 6 | 1% 14 9T — 99 91 — 99 973 97 
1,909,856: | Commercial Cable Sting. 600 year 4% Deb. Sk. Red. Stock 4 ig 1% 9 di г 
16,000 m “ыйын ib Peat ee ee ee ee 3 105 | Б V 10 5 17 — 18 17 — 18 ‘ee 
19,981 | Direct Spanish Telegraph, Ord. ба ба et Б 4 i А R * Bi— d »— 91 А » Par 
6,000 ; Do. do. 10 Cum, Pref, ee 5 10 Í ] 4 0 99 —102 99 — 101 — 1 
80,000 ро. до. 44 Debs, ees ee 50 926 D 29 15 1 152— 163 163 1513 oe 
60,7103 | Direct United States Cable T оо ee өө 20 ДА 4 —1 101 —108 КА +4 
65,500 | Direct W. India Cable, #4 % Reg. Deb.,1t01,900,R, 100 | 4 ax uo | 198-1 1 8 1853 | | Že 
6,000,000 Eastern Telegraph, Ord. tock ee ee ee Btock 1 „ 849 90 x 99 90 — 92 91 90 bie 
1,000,000 Do. 84 % Pref. Stock wh o> es ъв rg | a% 455 1064—1074xa 1063 —107 . E: i: 
1,868,772 - Do. 4% Mort. Deb. Stock Red. .. | Stoc | T. 14 184— 1 138 — 13; 1814 132, Ja 
‚400 Do n D Ж Stock ааб Stock 18 14 4% | 1064-107 1054—1074 10:4 "E s 
e ер. ee ee ee y Á 7 Бан im os or eo 
800,000 Dass B. Afric. Tel. 495 Mt. Db.,1 to 8,000, red. 1909 | 100 | 4 15 oe | = 2 01 . | M 
900,0003 Do. 4 Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 25 3 4 5 830 9 1 103 1 1 1044 103 
180,887 99 Da e р. Л. В |% | He 69% Mi— 144 4}— 14 144 14 = 
150,000 | Great Northern Telegraph, of Copenhagen сӯ 10 ine 15 «€ 24% — B8 &6 — 88 
87,900 Halifax and Bermudas Cable, 44% 1st et 100 44% 43% 4% 1004—1024 1004—1024 - 
7 19,000 н h ee ee ees ee 1 P Nil ae з Ф i PENA lyy 1 — 1 e 
251,197 Marconi 8 ireless elegraph ee ee ee ee 8 4 5 % 14. lá 1 EMEN 1 — А 
72,680 Monte Video Telephone Co., Ltd. Ord, ee ee : : 96 5 5 5 ó 1 1 
1,988,988 National Te bone, Pref. Stock . oe 100 4 5 5 b 8 07 —109 07 — 109 108 107 
15,008 6 % Cum. 18% Pref 10 8 6 6 4 10à— 19 104 — 19 
15,000 Do. do. 6 % Cum. 3nd Pret 10 6 54 нта of 633 57 n 
Do. do. 6 % Non-cum. 8rd P., 1 to 250,000 | Б | 5% | 5 5 E% 8 = E 
1,080,508 ' A Deb. Block Red. 5% % | ag | 44 | 100)—262 01 —104 +1 
179,818 | Oriental Telep. and Klec. 1 10 171,604, fully paid | 1 | 6% | @ 6 na І i Hu - ; Ж 
° ° Ы Ы ее | à ] = 97 — ee 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 * "» só 4 hy 97 = 99 E “ 
100,000 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1,000 M0 |4 % ‘ % à % E: 99 = 108, 99 —102 
юхо | Telephone Oso Harps, а % Deb. ken.: П) aoo „„, | | | | wot Mao | wii 
8,901 Submarine Cables Trust ee ee ee ee Cert, 6 | 6 В 6 / D 196 m^ 6j — 7 б T 
70,000 United River Plate Tel one ee ee ee : : | 4 5 б 4 ы 53 bi— . > oe 
(99d r 5 5% | 110 —118 110 —10 m 
000 | West African Tel h, Shares S ig aA 10 9 4 4 © 10 — 10 = x ibis aus s 
80,008 | W. Coast of oa, 1 to 80,000 & 58,001 to 58,008 24 i 1 " 004-1 : E 
150,000 | Do. 4% Debs., 1 to 1,600 guar. by Braz. Вор. Tel. 100 | 4 1 - - уу | uH ii 
068,880 Do. 0. 4 Deb. Stock Red. .. 100 i A | = } a: 2 [9 13/1 —H. 
мз | Do. do. 6% Oum. ist Pret, з 0 | T% 3 EMEN: „ | МС | 7— 8 9| at | 
0. e . . ee ee | РЕ 54 — 62 Rm is oo 
А o. 6% Cum. 2nd Pref, T T 10 Ni | Nil 
— Do. do. 6% Debs., Nos. 1 to 1,800 .. | 100 5 96 596 | 6% 6% 101—104 101 —104 А 
ed Including arrears. 
VTFCTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. — 
| | | | | 1 | 7р 715 
| f Anglo-Argentine Trame, Nos. 260,008 to 510,007, b " . 8% | 894 703— Th Tya— ТЇ fa | | 
970,000 { and 560,008 to 580,007 ee oe Ito . 001 | 6 | Б : Б 54 | 51— 6 62— 542 | i | К 
268.000 Do, Permanent, 6 % Deb. юс ' | 100 : | 6% 6 6 189 —142 we | 
266,600 Do. ermanent, 6 % Deb. Stock, 1888 MEL ч ч Б 104 —1C6 101 —106 O aes 2 К 
800.000 | Beboook A Wilcox. То S0 рер, В Slee 174 90 20 4 Sji— 44 8½% | "y. | .. 
Г ee ee oe oe | р 12 . ÈR 
100,000 | Ро. . 6% Cum. Pret., 10 100,000 .. 1 | .. | 6 63 6 We Ч a b 57 pid „ 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. .. б M 5 „ы: a 
60,000 Do. do. 1 › Cum. Pref.. e [E ee 8 Nil Н Nil 6 6 | m 63 2 ae 
20,000 Do. do, 6 % Cum. Pref. .. "9 6 4 | 4 4 — 44 4 — 44 | oe ; ee 
00007.09. раа Bod Bed tock | 6 5% 5 5% | 101 Dus? 101 —105 . Ше. QU ae 
258,000 No. do. 6 1st Mort. Deb. Btock Red. 8 % % 100 —103 М 100 —103 - 7 | RES 
800,000 Do. do. % Loch Leven Debs. ee 100 oe oe 6% 195 —130 —)32 1993 s | +2 
yoo,000 | British Columbia E. Ка! Def. Ord, Stock .. .. | 100 a. 6 4 D cM Каси | bon 
800,000 Do. b Pref. Ord. Btock DD ee oe 100 b б 5 108 —111 108 —111 1.93 1093 | 2 
115,000 Do. 6 Cum. Perp. Pref, Btock ee eo 100 ee 102 —105 102 —106 ram ve ! eo 
940,400 Do. 1st Mort. Debs., 1 to 6,250 .. | 40 , d d d 108 —106 103 —106 J pM NL 
220,000 Do. Vancouver Power Debs., 1 to 2,200 100 : - : 1c 44— 49 "T 876 | l 
198,801 | British Traction um Fel... M |8 6 6 6 85 — 81 — 82 8 385. 4 
161,487 Do. do. 0 Cum. © ве ee b Б Б 105 —1С8 106 —109 1073 107 +1 
8,615,499 ро. ёо. 6 P . Deb. Stock өө Btock b 43 85 NS 88 85 Sn ЕВ 864 m Н cs 
410,178 | Do. do. % 904 Deb. Stock Red. | 100 5. * 8 ‘ m 64— 65 . s i 
100000 E: EE x E um. Drei „ eg c. 3 6 6 6 ss 68 63 ie У i 
600000 | Do. do. 49 let Mort. Deb. Red. | 100 43 42 | 4 4 102 —105 10 —1% : : - 
219,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 EN 
400.009 | { British Westinghouse 6 % Pref., 1 to 1 70 48.000 Б В 6% Nil И 1— 18 1— 14 26/3 | 25/9 es 
6,868 | Do do 4% Hi... Stock s 100 4 4 4% | 16—19 76 — 77 М Е 
2,01 " . . е өе oe 3i is m 
xe dr d een Gol te Min:: 1 | MM юы Ma „ | ado | Bodh zo cg 
105,721 Engineering, Ord., 1 to 106,181 .. 2 ES n i a 1 12 i 12 89/6 а B 
18% Шо 4% Perp. Deb. Ser .. Sten 48 95 — 97 95 — 97 V M NM 
126,000 | Do, а % Porp. 2nd Deb, Btock | Btook d d 4d ae y per. 6. | eo | 474 
бю Do. "A" 69 Cum Pret., 1 to ⁰j%ͤ | Б | .. 6 6% | б - si 12 jd E Ras. 
` 97,500 5% Deb. Stock” e ee | 100 „ б b b 105 —107 105 —107 E . : 
817,700 Do. 6 De . Воо . eo . 100 ee б 5 Б 102 —105 102 —106 s ee 
190,000 Do. b 2nd Deb. Btock ee ee 5 oe 6 8 8 1— £ — & 7i E 
106,000 Calou Trams. , 1 to 06. oe eo oe e oe 8 72— 81 78— à 74 КА " à 
82,610 Do. ,001 to 187,610 ee ee ee b e ee 51— b? .. n 
99,890 Do. 6 % Cum. Pref., Nos. 1 to 29,880 | .. E » TET ур, 10 100 i 
850,000 Do. % 1st Deb. Blok  ..| 100 үз 4 t 91— 163 94-1 = 
85,000 | Callender’s Cable Construction shares <. | 6 |15 13 1 : 93 
000 о. Сот. ° n ee ee MT 
800,000 Do. do. 4% let Mort. Deb. Stock Red, | Stock | 4j A кси, | 1084-11 "um 
491,993 Саре Е. Trams., 1 to 491,229 ee oe ee ee : 15 4 6 % 14— 1% 1 ‘a 1; 28/8 £29 — 52 
Castner-Kellner Alkali, 1 to 450, a .. 9f 10 gi —102 100 | i 
$290,911 Do. do. 1st Mort, Deb. Stock | 100 $ t a — a 88 — ВБ 843 bay : 
2,989,608 | Central London Railway, Ord. Stock ss ee | Stock | 4 { 4 98 —1CO (8 —100 99 : 
+ 6 Do. do. 1% Pref. ок ee оек { 4 4 98 a 55 72 == 75 e 
‚816 Do. do. Rail е » ee ee 505 1 — 4з 41 — 43 42 414 | 
1,480,000 Ott and South London 85,000 ee ee ee tock ^ 13— 12 13— 12 1 
85,000 “rompon & Oo., PER "Debs, 1 to) 8 6 à 
100,0001 |] ri «€ i cC DI 17 ; 5% 


і 
period. ої nine ths. otations on Liverpool Stock Exchange. 1 Unless otherwise stated all snares are :ully paid. $ Interim dividends. 
x sd TE P | And bonus of 10s, Є From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.—( continuet), 


Business done Rise: 


Dividends for the ee | Sene 


AMB, or Quotati week ended 
Issue. ` i share. last four years, ov. 27th. (Dec. 4th. | Dec. 4th, 1906. | Fall— 
t 1903. 1908, | 1904, | 1906. Highest Lowest. 
960,000 | Dick, Kerr & Oo., 1 to 900,000 .. - 1 oe .. 10 % lj-— ltd e I 
805,000 Do. do. 6 Cum. Pref. 1 to 805,000 ee 1 ee 6 6 108 106 ee ee 
994,150 . do 49 Deb. Sto. 100 үк 4 00 —106 » » i 
60,000 Dublin United Trams. ee ee 10 ee 6 14 ык 15 ee ee 
60,967 0 . between 1 and 60,000 10 ee 6 6 1 — 1 90, ee ee 
99,961 Edison & Swan Ut4., ‘A " shrs., £8 9 1 to 90,961 6 Nil 445 9 21 uic se 
19,189 е "д" shares, 01 7,189 ee b il Nil 4 70 86 я gs eie 
: 844,088] Do. 4% Deb. Stock 100 4 4% 52 оо oe oe e. 
100,000; Do. 6 % 2nd Deb. Stock Prov. Corts, all рй, 100 59 52 = oe T 
112,100 | Electric Construction 1 to 119,100 055 es 2 6 . Nil i А T 
81,800 ро. do. 1 Cum. [T] to 1 2 7 3 * 1 % =, 86 "e ыы 
Do. do. ‚ 18$ ort. Deb. Sk. Stock 4 4 * 4 $ B3 к ee ee oe 
25,000 | General Шесётіс Co. , 0 Cum. Pref. oe 10 6 5% 5 навы - T : 
800,000 0 do. Mort . Deb. Stock 4 4 ie 4 04 — ee + 
78,000 Gt. N. & CY Bail Pret. Ord. K "4 & 1 to 18000 10 - 849 4 m oo ee .. 
96,000 | Greenwood & Batley 1 95 Cum. Pref. mu de 10 - 15 1 1 106 oe — 
80,000 Do. do. 6 Mort. Debs. ee ee 100 ee b (S 15 114— 12 12 ее =i 
oon ane Henleys C s (W. T.), Telegraph Works, N ee РУ 20 15 x — eh, 14 me 
n °з ee 9 uU 3 xi 
150,000 Do: do. ort. Deb. Stock | Stock d 49 106 —108 1173 106} 4 
60,000 | India-Rubber, Gutte-Percha & Telegraph Works.. 10 10 10% 1 17 — 13 . 1771 vs 
87,500 Liverpool Overhead Railway, Ога, ss 10 1$ 18% Nil li— 1 . ee =e 
10,000 t Do. do. t. 410 paid ee 10 6 6 y " b 6 — 7 ee ee — 
600,070 | London United Trams (1901), 1 to 50,007 ee 10 ee 8 * 8 8 — a + 
899,980 Do. до. Sis Q901) So 6 (26paid) .. | 10 — 84 8 њ- 4 8 Ne Е 
195,000 ро. do. 5 9 Cum. Pref., 1 to 196,000 .. | 10 is 5% b 8— à T T 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock e. | 100 T 4% 4 90 — 95 T : 3 
814,016 Me litan Electrio Trams, Defd. ee ee ee 1 Ni N |] 8 1/6 n oe 
600,000 . 5 9% Cum. Pref. ee ee ee 1 6% 6% b 16/8 ыы oe 
000 . 4$ 96 Deb. Btock Red. eo 100 ee oe 44 M е ы 
150,000 Peebles (B.) & Co. 6 o6 Cum. Pref. 90,001 to 60,000 ee ee 6 41— b в . t 
: Potteries E. Tro., 20,001 to 40,000 & 50,001 to 64,600 | 10 |6 4 — 7 is i ues 
0 | Do. 6 b Cam. Pret., 1 to 90,000 & 40,001 to 44,500 | 10 is : A 101 a is i 
0 в toc ee ee ee es ee ee * 
І Telegraph Construction and Maintenance .. | 19 | % 20 15 1— 921 81 | — 3 
160,000 96 Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 100 —102 
8,509,200 Un 0 E. R., Lon., 5 % Profit Shar, 8. ш. ee ° ° о eo 5 8) m 91 912 91} —1 
640,000 | Water City way, Ord. Stock 100 5 8) » 100 = 100 is +1 
66,666 | Willans & vU Y 1 to 80,000 & 80,001 to 116,066 b 8 1 1— 14 ia ; + 
66,666 ‚ 6% C. P., 80,001 to 80,000 & 136,001 Lr b e |6 Nil | Nil g4— В : e pos 
806 | Do. 4% ist Mort, Deb. Stock .. ..  ..| 100 — 4 % 13—76xd| .. 
ELECTRICITY SUPPLY COMPANIES. 
| | | | | | | 
| | = | | 
14,000 | | Bromle (Kent) E. L. & P., 1 to 14,000 àe 5 "^ 5 % % 4 %$ 5— bà | 5 — 53 | T Y в 
60,000 | Do. do. 44 96 1st. deb. stock T 100 * 44% 44% 44% | 99 —101 99 —101 | — 
29,977 | Brompton & Kens, са. Lt. Bup., Ord., 1 to 20,000 | 5 - 10 2 110% | 10% | - 83 83 Ry : 
10,623 | Do. 1% Cum. Pref, | Б 1 1 11% | 71% |  % 8 7 ^ 
B00,000 Central Electric tpi 4 Guar. Deb. Stock  .. 100 4 4 2 4 g 4% 101 —104 100 —103 xd 1024 | 
80,000 | Charing Cross - : PARE cd es | 5 |10 8 8 5 Y M— 44 35— 4 | 18/9 | ‚ 
80,000 Do, um. Pref. 5 4 ay do ds | 44— b j— 4 91/3 | 87/6 — 1 
80,000 Do. "Ott Undertaking’ 44 N. Cum. Ртї, b | 4496 44% H— 4i 8i— 4i 
420,000 Do. о. 4% Deb. Stock Red. .. | 100 4% | 4 8 4 4% | 101 —104 101 —104 1014 s 
44,486 Chelsea Electricity Supply Ord. J ө б do d 6 6% | bi— 58 bà— bë ee 
175,0001 | Do. do. 44% Deb. Stock Red. Stock 4 44% 44 44% 106 —109 | 106 —109 vs 
70,596 | City of London Elec. Lighting, Ord. 40,001—110,695 | 10 b b ha 6 6 96 9à— 104 94— 10 Е E 
40,000 | Do, - Cum. Pref., 1 to 40,000 . 10 6 6 6 6 96 11 — 12 11 — 12 . 
400,0001 | Do, Db. Btk., Scrip. (iss. at 115) all pd. ее 5 2 b 96 b 2 5 96 123 —126 123 —126 | 
800,000 | Do. 44 ond Db. Stk., Prov. Crts.,allpd. | 100 4+ 44% 44 44% 100 —108 100 —103 ра 
40,000 | VPE of c Electrical | Power, ох... M - : 2 : do | Y 1 9 | a eh" 218— - a oe vè 
50,000 | ef. .. А — — NE T * 
40,000 | County of London Electric Lighting, Ord. 1—40,000 | 10 4 4 a 44 Б 2 81— 82 | 8 — 83 | es | ‘ee — | | 
80,000 s do, 6 96 Pref., 40,001 —60,000 10 6 : 6 | : T | I He | — és PP * 
400,0001 0. do. 4 % Deb. Stock .* .* 4 4 | EI | с=з * „ ** 
400,000 | Do. do. 4$ % 2nd Deb. Btock . Btock 4 ae 47 4e 99 —102 99 —102 EK. * 
80,000 Edmundson’ в Electric Nis usu Ord. Bhares . 5 7 7 1% 4% Ai 3t * 8i 65/- 58/9 . 
B0,000 | Do. do, 6 % Cum. Pref.. 5 | 6 | 6% 6 6 96 43— bi 42— 5} | 100/- 98/9 Js 
890,000 | Do. do. 44 95 18% Mort Deb. Bik 1 100 44 t% 44 55 99 —102 99 —102 EEE ME С 
10,000 | Folkestone, 1 to 10,000 .. 95 | 5 | os % 54 % | 55— 5. | 55 e T 
10,000 Do, 5 95 Cum. Pref., 1 to 10,000 e" вё | B d ee * "m b 96 46— 5 4$ — ae өө 
15,000 Р Do. ще, % Ist. Deb. Stock „у .. — | 100 MT 45 4% 955 1 oane : 4 5 
" | ove, es .* 70 TEC n тч a .. * 
21,000 d Kensington and Knightsbridge Electric Ord. 5 10 & 12% |12 95 10% 93— 10? 94 — 104 | se —4 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 49 4% | 4 2 4% 99 —102 | 99 —102 e: T 
111,000 — Electric Bupply Corporation, ha luu - | * tes : - % * 24 5 23 ; | 5% 2 
60,000 о. % e | 70 = 4 т— es " 
874,896 Do. do. 4 * 1st Mort. Deb. Stk. Red. Stock 4 2 4 $ 4 $ 4 96 96 — 99 96 — 99 ^ d 
200,000 | Metropolitan — Bupply, 1 to 100,000 | Б 7 B3 10 10 % Th— Bé Th— 83 8 | 7 
76,121 Do, 44 % Cum, Pret. 1—71,106, £8 pd. 6 44% | 4 8 44% | 44% 57 бу, Б&— Б bà 51 = 
220,0001 Do, 44 95 1st Mort. Deben. Stock ee | „ 4 4 4 2 44% 109 —118 | 109 —113 * v 
250,0001 | Do. 96 Mort. Deben. Stock Redem, | Stock % 95 — 97 95 — 97 95g 95g v 
250,000 | Midland Electric Corporation, 44 % lst Mort. Deb, | 100 4 4 44% 44% 98 —101 | 98 —101 * 
75,000 * on-Tyne, 1 to 75,000 КЕ ° 5 ә 8 ‹ B 96 8 96 — 8 78— 8 "m °з se 
75,000 5 % Pref., 1 to 75,000 do ве | 5 - 6% b 96 5 96 68 — hi 4 $ * »9 
10,859 | Notting Hill Electric Lighting sô 10 6 $ 6 7 4 73 184— 14 184— 14 2 — 2 
64,000 | Do. do. 4 96 1st Mort. Deb... * ba 100 4 4 4 4% 97 —100 97 —100 .. Ж * 
18,500 —Ó 1 X - и 0 18,810 А - oe — aò e H & 7 ? ich | 27 64 | G4 * — i 
50,000 | 0 eb. Stock .. oo 1 - — — T ed gs 
40,000 | Bt. * and Pall Mall Electric Light, Ord. T 5 144 144 144 a | 92— 103 91— 104 | os = — 1 
20,000 | Do. do, 7% Pref. go ter opes 8. | 3 7 | 1 7 | т— 8 | 7— 8 Рә за" se 
150, 0001 Do. do. Bà 96 Deb. Stock Red. | 100 | of Bà 84 84% | 95 — 97 95 — 97 | se | we - 
12,000 | Bmithfeld "acu А Electric Supply, 2 i MGE] 5 Š | E : % { - 2 | ait — 5 ats 2 | “ae RE. si 
50,000 о. е toc toc — 3 — | ‘es .. ee 
65,000 | South London Electricity Supply, Ord. 85 422! b | 18 8 4 4 & 4% | 23— 81 22— B} ру 3d 
120,000 | South Met. Elec, Lt, & Power, Ord.. ee ee 1 i Ni Ni 24% — 44 va— th | 12/6 oe de 
117,968 Do. Do. 7 % Pret.. 1 | Nil 7 7 & 7 96 II— lys | 1 ) | 25/3 4 
200,000 Do. Do. 44 % lst Deb. Btk, | 100 | 44 44 44 44% | 102 —105 102 —105 * 2 , 
60,000 | ve repe Bupply, ru ire sir we ee | - | - - - - @ ^m a m 4 | 68/9 4 +4 
80,000 | um, Pre | | — | 25 ° 
200,000 | Do; do. 44% 1st Mort. Db. Stk. Red 100 | is 44 955 ¢8 —101 | 98 —101 | $4 sé 
410,000 | Westminster Electric Supply, Ord. .. es | 6 12 2 rg 14 18 u- 1 9— 10 Ša — 
93,161 | Do do, 44% Cum. Pre. Б | б 5 б 5% 1— 6 ti— tg 5% 214 Ee 
(Originally 595— Red. to 44 95 from 81st Dec., 1906, | | | | 
| | | 
Shares not officially quoted: 5 Companies, ord., 74—16. Pref. 10—13. 
t Unless otherwise stated all shares are fully paid. L Interim dividends. 


(Bank rate of discount 9 per oent, October 19th. 1906. 
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METAL MARKET. 


Fluctuations in November. 


SPELTER (G.O.B's.) 
Nov. 1 2 5 6 7 8 9121314151619 20 21 22 23 26 27 282930 


£30 
29 2883283853332 25 
ETC 
27 — TT ase 


LEAD (ENGLIzii) 
Nov. 1 2 5 6 7 8 912131415161920 21 22 23 26 27 2820 70 


$20 a SEE SS 
е SE ЕЗ 
18 -HT- E |. 
17 2222 | 
16 252 ЕЕ H | 


TIN. 


EE 


COPPER (G.M.B’s.) 
Nov. 1 2 56 7 8 9121314151619 20 21 22 23 26 27 28 2930 


£105 
104 FE 


TH eae eile DE E HE EN ДИ 
J БЁР 
100 af 
10% ae 
9 

a 4 к E 
97 Ж 

+ oe 45 
95 | E 

94 — Ж 
93 E 
92 E 
91 E 
90 ij 


Italy.—The Societa Anonima Truffet has been formed at 
Milan with a capital of 200,000 lire, which may be raised to 
1,000,000 lire. The object of the company is to manufacture 
electric apparatus, motors, &c. 


SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


— — 


SPECIAL PROPOSITIONS.” 


A REDUCTION of rates will not increase business as much as 
systematic canvassing does, provided that the existing prices 
are not excessive. The reason that many people do not 
wire their houses, is chiefly on account of the fear they have 
that the cost of so doing will be out of proportion to the 
advantages derived, hence the importance of dispelling any 
illusions they may have on this point as soon as possible. 
The majority often do not even ask what the rate is; what 
they generally want, however, is an estimate of their pro- 
bable monthly bill. 'They do not understand the rates as a 
rule, and knowing that the prices are the same to everyone, 
are satisfied if their neighbours use it the charge must be 
all right, so that to them it is all a question of installation 
cost. 

Anything that can be arranged by the central station to 
reduce this initial investment, should be done. If the 
central station does not carry out house wiring, the local 
contractors should be supervised, to see that their work is 
done in the best and most economical way. That is, the 
central station should be prepared to act the part of a 
consultant, to advise upon a suitable installation and 
draw up а specification, and to arrange to inspect the 
work as it proceeds. The majority of wiring contractors 
consider that all they are called upon to do is to pass the 
insulation test required by the electrical authority, and 
that the smallest size wire or cable that will carry the cur- 
rent demanded without getting dangerously heated can be 
employed ; at the same time they will often play upon the 
ignorance of a customer with respect to his fear of possible 
fire risk, persuading him needlessly to install, вау, an expen- 
sive main switch or other device. Any tendency on the 
part of the contractors to talk of electrical fire risks must be 
immediately suppressed, as it is apt to do a great deal of 
damage to central station business. Though in some parts 
of the country the wiring contractors are up to date, intel- 
ligent and energetic, it must be admitted that such are the 
exception, and therefore the central station manager will 


find it necessary to educate them along the right lines 


for the proper development of new business, if the best 
results are to be obtained. 

Local conditions and environment have a great deal to 
do with the suitability or otherwise of the application of 
any special propositions, and they must be borne in mind 
when considering the following notes. 

Usually the most difficult case to deal with is that of the 
man who only rents, and does not own or lease the house he 
is in, for he does not feel justified in wiring, not knowing 
how long he will stay there, and his landlord often will 
not wire unless he can obtain an increased rent which is out 
of proportion to the enhanced value of the house due to the 
installation. As more and more houses in a town become 
wired, the landlords find that they have increased difficulty 
in letting the unwired houses; it is not, however, easy to 
make them see the advantage of wiring their property, until 
they are compelled to do &o in order to let the house at all. 
If the landlord is obdurate, it is often advisable for the 
central station to get permission from him to install wiring 
in the house for a term of years and make arrangements with 
the tenant to purchase his own fixtures, and to pay a fixed 
sum monthly in addition to the charge for current consumed; 
this fixed sum being based on the interest and depreciation 
on the investment. As it is divided into monthly instal- 
ments the amount to be paid does not appear large, and the 
probabilities are that if a tenant should leave, the incoming 
one would also use the light. There are, of course, 
risks in undertaking work on this basis, but it 
is all helping towards the attainment of the day 
when it may be said that practically all the houses in the 
city are wired. 


* Previous articles of this series appeared on es 650-1, 656-7, 
728-9, 808-9, 849-850, and 888-9 of the current volume. 
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The proper time, of course, to wire & building is when it is 
being built, as the cost is very little then, compared with 
what it is when the house is finished and occupied. So the 
attention of builders and architects should be constantly 
drawn to the desirability of wiring all new buildings for 
electric service. A tenant moving into a wired building, as 
a rule, uses the electric light without the need of canvassing, 
taking it almost as a matter of course that, as the wiring is 
there, it is intended to be used. 

A certain class of people, when removing from a build- 
ing in which they own the wiring, will tear the latier all out. 
To obviate this, as it necessitates persuading the incoming 
tenant to re-wire, it is a good idea to place a notice near the 
meter to the effect that, in the event of the occupant’s 
removal from the building, the central station would be glad 
to assist them in disposing of the wiring to the next tenant, 
as in this way a better price could be obtained than if it 
were torn out, in which case it would only realise scrap prices. 
The name of the owner of the wiring should also be placed 
on this notice. 

Having exhausted all arguments without succeeding in 
getting a tenant to wire, an attempt should be made to 
get him started with a partial electric service something 
that will be universally appreciated, such as a porch light, 
which might be taken on a flat rate, for lighting up to, say, 
11 o'clock in the evening. Flat rates as a rule, how- 
ever, should be avoided, as they are extremely unsatis- 
factory both to the central station and the consumer, and 
lead to much bad feeling ; in the case mentioned it is not 
so objectionable, as it is more of an advertisement. 

The result of the installation of a porch light is that soon 
а light will be asked for in the hall; then is the opportunity 
for putting in a meter. The thin end of the wedge having 
been introduced, it will not be long before the occupant 
wants the rest of the house wired for electric light. 

Another scheme worthy of consideration in getting electri- 
city into a house is to make arrangements to install an 
electric flat-iron, a sewing machine motor, or fan. 

In connection with the reduction of the cost of wiring for 
flat-irons and small motors to as low a point as possible, the 
following plan will doubtless prove of interest :—A board ів 
prepared, about 4 ft. long by 10 in. wide, on which is 
mounted a standard two-pole switch and fuse box, a meter,a 
socket for a portable lamp, aswitch and a socket for the flat- 
iron or motor leads. Such a board can be constructed very 
cheaply, and can quickly and easily be installed in a vertical 
position at the side of a window, the latter usually forming 
a convenient place of entrance for the service wires. The 
cost is less than that of wiring in the usual way, and if it is 
desired to remove the installation at any time, it has not 
depreciated in value. 

In one city alone about 200 sewing-machine motors have 
. been installed in this way. The users largely consist of 
people working for neighbouring factories who prefer to 
purchase a motor on the easy payment system and work at 
home rather than in the factory. A similar plan can also 
be adopted for introducing electric light into some of the 
smaller dwellings. Long flexible leads, or twin lead-covered 
cable, fastened by suitable clips to the wall and ceiling, may 
be used for carrying the current from the board to the 
living room and hall. Such an installation is only suitable 
as a temporary exhibit to show how convenient electric 
light is, and how little it costs, permanent wiring being much 
more satisfactory. 

Occasional electric cooking lectures and laundry demon- 
stration will be found a very effective means of impressing 
on the ladies the possibilities of electricity as an aid in the 
work of the household. Popular lectures on general topics 
are also useful. 

A plan that might be considered is to arrange with the 
local ironmongers, jewellers and others to stock and exhibit 
certain classes of electrical appliances, the stock being 
supplied by the central station and sold at the same standard 
prices, and & commission allowed to the shop on each sale. 
The commission cannot, of coufse, be as large a percentage 
as is usually received on ordinary articles, since the shop- 
keepers are not investing their capital or running any risks 
of over-stocking, so a smaller commission is really quite as 
profitable to them. This scheme serves to further advertise 
and sell the apparatus, and at the same time keeps the prices 


at as reasonable a figure as possible, since the central station 
is really controlling the prices. 


INFORMATION FILE. 


An information file should be kept in the office, for the 
general reference of the staff, containing illustrations, data, 
and prices of special combined apparatus designed for 
operation with the electric current, such as coffee grinders, 
milk shakers, air-pumps for raising liquids, heating devices, 
&c. Such a file is very useful in assisting customers in the 
selection of labour-saving and, incidentally, current-consuming 
devices, therefore a special effort should be made to keep it 
well abreast of the times. It should be classified according 
to the uses to which the apparatus can be put, basing the 
classification on some well-known standard system such as 
an extension of Dewey's, which is employed by nearly every 
publie library in the United States, A card index should 
also be prepared for use in conjunction with the file 
collection. 


SHIFT ENGINEERS. 
By W. MAYALL MILNES. 


IT is proposed in this series to deal with the shift engineer 
in the light of his qualifications, duties and responsibilities, 
and his position and remuneration. 


I.— QUALIFICATIONS. 


As the name implies, a shift engineer should be an engi- 
neer, that is, one who has received an education as an elec- 
trical and mechanical engineer. First, he should be a 
mechanical engineer ; secondly, he should be an electrical 
engineer; thirdly, he should bave received a sound educa- 


tion in general physics; and, finally, he must be a good 


manager of men, which all engineers will readily admit is 
one of the most essential qualifications in a good shift 
engineer. 

As to his mechanical education, he should have served an 
apprenticeship of not less than four years in an engineering 
works of some standing, though not one of the biggest 
shops, as there he will probably be engaged on repetition 
work, and although he may become an expert in the con- 
struction of a few parts of one form of machine, he will 
know little or next to nothing of general engine and machine 
construction. 

On the contrary, if his apprenticeship is served in a works 
employing from 400 to 1,000 men, where both engine and 
machine construction and repair work are done, and if 
possible one where electrical machinery is also made, he 
will be moved about from one job to another, sometimes on 
constructional work, at other times on repair work, and 
perhaps occasionally he will be sent out to assist in the 
erection of machinery at its destination. | 

In this way he will receive a thorough insight into the 
construction of engines, their peculiarities, and the troubles 
they are most subject to, which is exactly the knowledge he 
will find most useful when he comes to take charge of an 


. engine room, be it large or small. 


Then as to his electrical qualifications: after finishing 
his apprenticeship, he should get into an electrical engineer- 
ing works, if he has not already had this experience, or if he 
has, then into a central station as an improver or dynamo 
attendant, for a couple of years. Here, in view of his 
practical knowledge, he will be given repair work to do, 
such as overhauling engines, dynamos, motors, and such 
alterations to the station wiring as become necessary, thus 
obtaining a useful working knowledge of power station 
machinery. He should have at least 12 months’ experience 
as a switchboard attendant, in order to get a thorough 
acquaintance with switchboard construction and control. 

His practical training will then be sufficient to fit him 
for a position as shift engineer. 

With regard to his technical education, he should have a 
good knowledge of mathematics, sufficient chemistry to make 
the coal, CO, and auch: like tests required on the station, 


a thorough knowledge of such subjects as steam (with a 
practical acquaintance with indicating and indicator cards), 
applied and theoretical mechanics, machine drawing, and 
electrical engineering calculations, and he must be able to 
apply these to the problems of his everydav work. 

These may at first sight appear rather a large order for 
a young engineer of 25 or 26 years of age, who has not had 
the benefit of a college training, but anyone who has 
devoted a fair proportion of his evenings during the earlier 
part of his training, say for five or six years, to systematic- 
ally attending evening classes at the technical schools, will 
have experienced no great difficulty in mastering the 
lot, as is proved by the fact that many young engineers 
are nowadays met with who have not attended any college 
as day students, hut have nevertheless gained their B.Sc. 
engineering degree. 

The most difficult qualification of all to obtain, and 
one of the most important for the shift engineer, is 
the ability to manage men successfully. This is the one 
most often found lacking in young engineers, and as only 
afew are naturally endowed with this gift, the majority 
have to cultivate it. Firmness and tact are the two essen- 
tials, treating every man, from switchboard attendant to coal 
trimmer, with as much kindness and consideration as is 
consistent with the discipline necessary to run the important 
and expensive machinery under his control economically and 
successfally, a result which is only secured by the hearty 
co-operation of the men whom he has under him. 

Of course these qualifications in young engineers are not 
met with every day, but they are most certainly those that 
every man who is, or who hopes to Бе, a shift engineer in 
charge of expensive electrical machinery, should strive to 
equip himself with, as far as his own powers and natural 
abilities will permit. 

The next article will deal with the duties and responsibili- 
ties of a shift engineer. 


INTERESTING APPLICATION OF MOTORS 
TO EXISTING MACHINE TOOLS. 


UNDEk the above heading an American contemporary, the 
Electrical World, gives particulars of the change from shaft- 
ing to electric motors for driving the engineering works of 
the F. Wesel Manufacturing Co., of Brooklyn. The chief 
interest attaching to this installation is derived from the 
adoption of separate motors for machines requiring very 
small powers to drive them, and many of which are arranged 
in suitable groups for the advantageous application of 
shafting for their operation. Тһе motors vary in size from 
1% Н.Р. to 15 H.P., and 192 are in use, only nine of which 
exceed 5 H.P. in size, 161 being of 2 н.р. or less. All the 
motors with one or two exceptions run at constant speed, 
variations being obtained by the usual stepped cone pulleys. 

Before deciding to adapt motors to their existing plant, 
the Wesel Co. obtained prices of new machines of the motor- 
driven type, but it was found that the motors could be 
purchased separately, and fitted to the tools for much less 
money than was asked for the combined machines, and as 
much of the plant was still serviceable, motors were pur- 
chased, and applied to both new and old machines alike. 
Considerable ingenuity was displayed in scheming the 
supports for the driving gear and switches, which are 
mounted upon the usual variety of machine tools to be found 
in an engineering works devoted to the production of small 
machinery. 

The cables are protected by conduits, and the wires {о 
each motor are carried in flexible metallic tubing. The 
switcbgear in each case includes provision for cutting out the 
lamps, and push-button emergency switches for promptly 
stopping the machines. All the motors are of the totally 
enclosed type. 

The lighting throughout the works is effected mainly by 
glow lamps with the assistance of a small number of 
enclosed arca, the current for this purpose being taken from 
а separate set of bus-bars. 

The power station includes two 100-Kw. 240-volt direct- 
current generators coupled to two 150-H.P. high-speed 
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engines, and a storage battery having a capacity of 40 amperes 
for eight hours, is installed to supply energy for lighting 
after the generators have been shut down. 

The advantages claimed include the better light obtained 
through the absence of overhead shafts and belts, and 
economy of floor space by the arrangement of the machines 
in the most advantageous manner. 

Economy in power is also stated to have resulted from the 
change, and this contention would appear to be substantiated 
by the facts given. The aggregate horse-power of the motors 
amounts to 400, and the average load of the generators is 
given as 150 H.P. Experience in this country where large 
machines have separate motors and small ones are driven by 
shafting indicates that the average power required equals 
about half the total rating of the motors connected, on which 
basis the Wesel Co. would save 25 per cent., they state, how- 
ever, that 300 н.р. would be required to drive the machinery 
by shafting and belts, thus making the saving equal to 50 
per cent., which would no doubt be sufficient to cover the 
additional capital charges and leave a handsome margin. 

The question of fitting motors to small machines is an 
interesting one, and the more the data obtained from 
examples of this kind, the sooner will the problem be 
solved of how far the principle should be carried in any 
particular case. 

The advancement towards perfection in the two rival 
methods must not, however, be overlooked, electric motors, 
as regards efficiency and absence of friction in the connecting 
gear, have pretty much reached finality, and the results of 
ordinary shaft driving with countershafts running in plain 
bearings are sometimes compared with those obtained from 
the separate motor system, as has been done above. But if 
the shafting were fitted with ball bearings and countershafts 
were dispensed with by the aid of magnetic or other friction 
clutches, much less power would be required to drive by this 
means, and a comparison on this basis with separate motor 
driving would be most instructive. 

The question will only be settled by the help of experience, 
and it is to be hoped that engineers with practical knowledge 
of the working of either system will make known the results 
for the benefit of their confrères. 


PROCEEDINGS OF INSTITUTIONS. 


Institution of Electrical Engineers. 


REGENERATIVE CONTROL OF ELECTRIC TRAMCARS 
AND LOCOMOTIVES. 


By ALFRED RAWORTH. 


(Abstract of Paper read before the LEEDS Lcecarn SECTION at Shejicld, 
"отетфег 22nd, 1906.) 


AcTUAL experience has shown that even on level lines, regeneration 
produces a saving in current of over 10 per cent., and wherever the 
country is undulating, from 20 to 30 per cent. may be expected. 

As a brake the regenerative motor is unsurpassed, because the 
retarding effort whilst very strong, is completely under control and 
is free from objectionable jerks. 

Many of the advantages of regeneration were clearly foreseen by 
Sprague so early as the year 1885, but at the time of Sprague’s 
experiment no motors would run with a fixed line of commutation, 
and the position of the brusbes had to be changed when the motors 
were reversed. This condition was, of course, fatal to any proposi- 
tion for producing regeneration. 

The first attempts in the direction of developing the present 
system of automatic regenerative control were made at Devonport 
in the autumn of 1903. The result of the experiments was to show 
that the system was perfectly practical even without the advantage 
of putting the motors in parallel. The range of speed, however, 
was somewhat limited, and was particularly noticeable in hill 
climbing ; consequently, with a view to removing this, several 
attempts were made to devise a series-parallel controller. 

A satisfactory controller was eventually produced, and is now in 
operation on some 45 cars. : 

The difficulty of changing from series to parallel or vice rersa 
with shunt-wound motors, consists principally in the fact that the 
speed of the armature varies inversely as the strength of the field 
and directly as the voltage across the brushes. It ів obvious, there- 
fore, that in changing from series to parallel the ficld strength must 
be practically doubled, otherwise the moment the armature circuit 
is closed across 500 volts a violent attempt will be made by the 
motors to accelerate the car. The operation of strengthening the 
field can be carried out fairly quickly, but not quite quickly enough ; 
consequently it is necessary to insert some resistance in series with 
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the armatures to check momentarily the rush of current. It is also 
necessary to insert some series field winding in series with each 
armature, for without this precaution the motors would not work in 
parallel. 

It is aleo an essential condition that in breaking the current 
either when going out of series or when coming out of parallel, 
there shall be no resistance in circuit, otherwise there will be 
heavy flashes in the controller. In this respect shunt motors differ 
entirely from series motors, in combination with which latter 
resistances are necessary when opening the circuit. 

Apart from this little difficulty, the operation of this controller 
is simplicity itself. It first puts on the shunt field, then closes the 
armature circuit through resistances which are cut out in steps, 
weakens the field to increase speed, doubles the field strength and 
puts the armatures in parallel, a small series winding being in 
series with each armature and resistance in the main circuit. This 
resistance is then cut out in steps, and the field again weakened to 
attain the top speed. | 

The series of operations is shown in бр. 1, which is a diagram 
showing the connections on each notch of a series-parallel con- 
troller arranged for working two motors. 

Referring to tbis diagram, it will be seen that the shunt field 
circuit is first closed; then on the first notch the armatures are 
connected in series with resistance. The resistance is then cut out 


Earth 


Fia. 1.—DriAGBAM OF CONNECTIONS OF CONTROLLER. 


in steps, and on notch No. 4 the armatures are in series across the 
full voltage, the shunt fields being fully excited. This notch gives 
a speed of from 34 to 6 miles an hour, according to the type of 
motor used. It is an advantage to have the minimum reactive 
epeed as low as possible, both for the sake of economy in current 
due to the reduction of the rheostatic period and because it is 
the minimum speed at which the motors will return current to 
the line. 

On Notches 5 and 6 resistance is inserted in the shunt field 
circuit with the object of increasing the speed, the speed on the 
sixth notch being 3 or 4 miles an hour faster than the minimum 
reactive speed. 

Oo Notches 7, 8 and 9, when the controller handle is being 
turned in a clockwise direction, the connections are exactly the 
same as on Notch 6. Thus, when the circuit is opened pre- 
paratory to going into parallel, there is no resistance in the 
armature circuit. 

On Notch 1^ all the resistance in series with the shunt fields is 
cut out, thus giving the maximum held strengtb, the armatures are 
connected in parallel, each in series with its series field winding, 
and resistance is inserted in the main circuit. 

A resistance is put in parallel with the series windings in order 
to shunt & portion of the current; only 80 much current as will 
balance the load between the two armatures is allowed to pass 
through tbe series windings. 

On Notches 11 and 12 the resistance in the main circuit is cut 
out in steps, and on Notch 13 the armatures are in parallel across 
the full voltage, the field strength being at the maximum. 

On Notches 14 and 15 resistance is inserted in steps in the shunt 
field circuit to attain the top speeds. 

Now, when the controller handle is turned in a counter-clockwise 


direction, the same combinations as when accelerating are made 
as far ав Notch 13, and the speed is reduced from the maximum down 
to a speed which is only slightly more than double the minimum 
regenerating speed in series. But on Notches 12,11 and 10, the 
connections are exactly the same as on Notch 13, and when the 
circuit is opened preparatory to going into series there is thus no 
resistance in series with the armatures. 

On Notch 9 resistance is connected in series with the shunt 
field windings and the armatures are connected in series, in series 
with resistance. On Notches 8 and 7 this resistance is cut out in 
steps until on Notch 6 the armatures in series are connected across 
the full voltage. 

On Notch 5 the resistance in series with the shunt fields is 
reduced, and on Notch 4 it is cut out altogether. 

At this point the speed of the car has been reduced to the 
minimum regenerating speed. The handle is then shut off in the 
usual manner and the hand brake applied. But when moving the 
handle from Notch 4 to the off position, the resistance which 
was inserted on Notches 1, 2 and 3, when moving in a clockwise 
direction, is kept short-circuited, thus again providing for the 
opening of the circnit with the armatures connected across the full 
voltage. 

The rheostatic brake Notches 1, 2 and 3 make connections similar 
to those used for the same purpose in ordinary controllers ; these 
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Го. 2. 
notches in the controller coincide with the power Notches 15, 14 
and 13. 

One of the contact rings is loose on the main cylinder, and is 
driven by a pin working in a slot, which enables the loose ring 
to lag behind the main barrel by the space covered by three 
notches. ` 

If the controller is moved, say, to Notch 6, and then back to the 
off position, the slip contact hangs back three notches behiad the 
rest of the main cylinder; thus the resistance in circuit on Notches 
1, 2, 3, 10, 11 and 12 is short-circuited when the controller handle 
is being turned in a counter-clockwise direction. In the same 
manner the resistance in circuit on Notches 7,8 and 9 is short- 
circuited only when the handle is turned in a clockwise direction. 

The present form of controller has only been in existence 12 
months, but we have about 100 of them working successfully. 

Twelve months after the commencement of the experiments 
with series-parallel working, there were 14 cars running with series- 
parallel control on the Yorkshire Woollen District Tramways, and 
they have never given any trouble. 

It can be taken as a fact that any motor which is good when 
series-wound is good also as a regenerative motor. 

From the foregoing part of this paper it will have been under- 
stood that each notch on the controller corresponds to a definite 
speed, which speed varies only within small limits. So long as the 
controller handle is left on any one notch, the car will run at the 
speed corresponding with that notch, practically irrespective of 
gradients. It will be seen, therefore, that if a driver be running on 
tbe sixth notch at, say, 6 miles an hour, and then brings hls con- 
troller handle to Notch 4, which we will say corresponds with 
4 miles an hour, the speed of the car will at once be reduced 
accordingly. Ifthe car at the time be ascending a gradient, the 


W A ад ы ЫЕ ЕЙ Pa tS RT Pa AEA —%ĩiv — c ——:—ẽ 


Vol. 59. No. 1,515, DECEMBER 7, 1906. ] 


THE ELECTRICAL REVIEW. 


988 


armature current will be reduced; if it be descending a gradient, 
or running on the level, the back R. M. F. of the motors will exceed 
the line pressure, and the motors will return current to the line. 
The driver has, therefore, always under his control a most powerful 
braking effect, which is produced without any physical exertion on 
his part. 

Most tramway accidents are caused by a car approaching a fall- 
ing gradient at a speed grester than that at which it is desired to 
descend. The wheels are locked by the hand brake, or the electric 
brake may not build up owing to a dirty commutator, or a dirty 
controller. The result is only what one would expect—the driver 
loses his head, and an accident follows. 

But a regenerative car may drift on to a down grade in the 
same way, but with this difference, that the speed is constant and 
can be reduced by the ordinary movement of the controller handle, 
no part of the equipment and no single piece of cable being used 
which is not also used tp propel the car. The car cannot accelerate 
and therefore cannot get out.of hand. 

Until lately, however, there was one objection to the regenera- 
tive method of braking. If & car were descending a grade, and 
from any cause were cut off from the source of supply, the braking 
effect would be immediately lost; also the driver in shutting off 
his controller might produce momentarily the combination of a 
strong field and a high speed, thus allowing the motors to generate 
a voltage which has destroyed a considerable number of lamps and 
not a few station voltmeters. ° 

Both these troubles have, however, been cured, or rather pre- 
vented, by the device shown diagrammatically in fig. 2. Suppose a 
car to be descending a gradient at, say, 6 miles an hour, and sup- 
pose also that while so doing the trolley comes off the wire, there is 
a tendency for the voltage across the motors to increase; directly 
this happens, the current in the coil a increases and trips the 
switch x, so establishing a circuit from contact E tor, and then 
through the resistance о to earth. 

In actual practice it із found that should the supply be inter- 
rupted as explained above, a car can be brought to a speed as low 
as 2 miles an hour by the ordinary movement of the controller 
handle, the regenerated current passing through the resistance G 
instead of along the trolley wire. Thus the regenerative brake 
is not dependent for its action upon the continuity of the supply 
circuit. | 

There are therefore four most valuable claims for the regenera- 
tive brake :— 

1. It cannot, under any circumstances whatever, or with any con- 
dition of the rails, lock the car wheels. 

2. If it is out of order, the car cannot be moved. 

3. It is not dependent on the continuity of the supply circuit. 

4. The more you use it, the less it costs; in fact, it pays you to 
use it. 

The saving in current varies according to the contour of the 
route, conditions of traffic, &c. On level lines it is small, but on 
hilly lines it may be as much as 30 per cent. 

Comparative current consumption tests en cars are given below, 
which were usually made with special cars unloaded; but at Devon- 
port the meter was fixed on cars running in service. 

A special point of interest in the Penge test is that the total 
current taken by the regenerative car, before deducting the regenera- 
tion, is 6'5 per cent. less than the current taken by the series 
motor-car. 

A number of temperature readings which have been taken on 
regenerative motors after service runs on several roads are also 
given. 


Official tests taken at Bristol, March 14th, 1906, on the Bristol 
Tramways and Carriage Co.’s system, with a B.T.-H. 75-ampere 
watt-meter :— 

Саг 105.—Equipped with Raworth's R. 3 type series-parallel con- 
troller and two G.E. 58 regenerative motors. 

Car 181.—Equipped with B.T.-H. B. 18 type series-parallel con- 
troller and two G.E. 58 series motors. 

Condition of rail.— Wet. 

Distance travelled by each car 44°18 miles. | 

Car 105.—Average current consumption per car-mile, 871 unit. 

Oar 181.—Average current consumption per car-mile, 1°15 units. 
Showing a saving of 24 per cent. in favour of the regenerative car. 


Sonth Metropolitan Tramways Co., Ltd.—Official tests taken 
with two 75-ampere B.T.-H. car watt-meters mounted on suitable 
springs, &c., on July 4th, 1906, on two cars similar in every respect 
except the equipments, No. 4 car being equipped with 1,202 B. 
regenerative motors and R. 3 controllers, No. 10 car with 1,002 B. 
Brush motors and 3 A. controllers :— . 


Saving by regenerative car, Crystal Palace route, 28°25 per cent. 
Saving by regenerative car, Penge route, 24°30 per cent. 
Average saving by regenerative car, 26°70 per cent. 


Testa taken at Devonport, March 14th, 15th and 19th, 1906, on the 
Devonport and District Tramway Co.’s system, with a B.T.-H. 
100-ampere watt-hour meter: | 

Car No. 21.—Equipped with Raworth's R. 3 type series- 
parallel regenerative controllers and two 1,002 B. regenerative 
motors. 

Car No. 15.—Equipped with B.T.-H. K. 10 controllers and two 
G.E. 58 (six-turn) motors. | 

Saving in current consumption by No. 21 car = 287 per cent. 

During testa both cars were running in service, and conditions of 
rail, traffic, &c., were exactly similar. 


TEMPERATURES OF REGENERATIVE MOTORS, IN DEGREES 


FAHRENHEIT. 
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South Metro- 63 | 142 164 | 159 | 155 | 14? hours on 


politan Tram- Selby Road 
ways. and Penge. 
Devonport and 57 106 | 106 | 112 | 128 | 10 hours on Tor 
District Tram- Lane and 
ways Co. Fore Street. 
Yorkshire 68 | 125 | 126 | 145 | 175 | 14 hours on 
Woollen Dis- Dewsbury and 
trict. Cleckheaton. 
Bristol Tr&m- 53 | 139 | 168 | 147 | 151 | 14 hours on 
ways and Knowle and 
Carriage Co. Bristol Bridge. 


The saving in current as measured on the car is by no means the 
whole of the purely electrical savings effected by regenerative 
control. 

The diminished output from the generating station implies 
diminished losses throughout the whole feeder system, and as 
the losses vary as the square of the current, reducing the latter 
by 20 per cent. reduces the line losses by 36 per cent. An original 
loss of 10 per cent. would therefore become 6'4 per cent., and 
this in the case of & system with an output of seven million 
units yearly at 14d. would mean a saving of £1,575. | 

Again, the maximum demand on the power station will be very 
much reduced and the variations of load will be less than with 
series motor-cars. 

The actual mean load is at the same time diminished, with the 
result that probably one-fourth of the generating plant could be 
shut down, the car service remaining as before. At the same time 
the remaining generating plant would be more uniformly loaded 
and, therefore, more economical. 

A considerable saving may also be obtained by the reduction in 
the maintenance charges on trucks, wheels and brakes. This is 
due to the fact that the regenerative brake is always made use of 
in regular running, thus to a great extent relieving from duty the 
hand and other mechanical brakes. Not only is the continual 
setting, repairing and replacing of brake gear done away with, but 
brake blocks, which ordinarily wear only a few weeks, will last 
several months, records being available which show a life of from 
20 to 30 thousand miles., 

As the grinding away of the wheels, due to the application of 
the brakes, is also done away with, the life of the wheels is con- 
siderably increased. Even in hilly districts the figures which we 
have obtained from users of the system indicate a life of about 
60,000 miles for chilled wheels with regenerative control, which is 
about double the life under ordinary conditions. 

The automatic action of the regenerative control brake for 
regular running also does away with the chief causes of flatted 
wheels. 

Now, to take an example of what these savings would mean toa 
tramway undertaking running, say, 250 cars, and using, say, 
10,781,227 B. of T. units yearly. 

The cost of current at ‘8d. per unit would be £44,920. 

Assuming now that this sum would be reduced 25 per cent., an 
annual saving of £11,230 would be effected. 

The saving in costs for repairs and maintenance we will assume 
is £15 per car per annum for trucks, wheels and brakes—a fair 
estimate, I think, but possibly a little low. 

The total yearly saving, therefore, in current, and in repairs to 
trucks, wheels and brake gear, would be £11,930 

3,750 


£14,980 


-enough to pay for the conversion of all the cars in two and a 
half years. 


DISCUSSION. 


Prof. CRAPPER, in opening the discussion, said they must all 
congratulate Messrs. Raworth on their ingenious solution of the 
problem. He would like to know whether motor of given horse- 
power would do the work and not exceed the working temperature 
which had been fixed as the standard for the rating of motors, i. e., 
100° Е. above the surrounding atmosphere. 

Mr. A. R. FEARNLEY (Sheffield) said, regarding the tempera- 
tures, these were at least 25 per cent. higher than what they got 
with series motors on the Sheffield Tramways. Ifthey were going 
to have a saving of 10 per cent. in current, and in turn an increase 
in renewals and maintenance, there was going to be little or no gain 
in adopting the regenerative system. With referenceto the author's 
statement that it was possible to obtain 60,000 miles from chilled 
wheels with regenerative control, he would be very much interested 
to hear wherethey were getting these results with chilled wheels of 
any description, as it was a considerable improvement on his 
experience in this direction. He did not agree with Mr. Raworth 
respecting the safety of cars equipped with regenerative equipment, 
as, in his opinion, there was exactly the same danger with this type 
as in coasting with a magnetic track brake. 
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Mr. AcLAND (Chesterfield) asked the author how the acceleration 
of these cars compared with the ordinary series-parallel control, 
and how the Board of Trade viewed the system— whether they 
permitted the use of only the hand brake with the regenerative 
control, or whether they also insisted on & third brake for emer- 
gency. He would like to know what would be the effect on the 
generator if several of these cars in parallel were ranning downhill, 
and tending to run the generator as a motor, as might be the case on 
a small system. At Chesterfield, when there were only six or seven 
cars on the line, the load often fell to zero. While he considered 
the magnetic track brake to be one of the best from thesafety point 
of view, it undoubtedly put much more work on the armature, 
resulting in higher maintenance costs. If motors were to be used 
almost continuously either as motors or generators, the ordinary 
rating must be decreased and larger motors used, or the upkeep 
would be very much higher, the same remarks applying to both the 
regenerative control and the use of the magnetic as a service“ 
brake. The most important point appeared to him to be the 
“ braking" power of regenerative control. Regarding the auto- 
matic cut-out carried on the cars, he understood that if a car was 
coming down a gradient and the trolley came off, this arrangement 
was brought into action when the voltage on the motors (running 
as generators) rose to 600, putting the other pole to “earth” through 
a resistance, and using the motors in the ordinary way as a rheostatic 
brake; but if the commutators were not clean there seemed to be a 
danger, with the increased voltage, of flashing over before the coil 
on the automatic switch had time to operate, wbich would give a 
condition very productive of skidding on a greasy rail. 

Mr. YERBURY (Sheffield) wrote that it appeared to him that the 
change from ordinary series control to series-parallel had been the 
salvation of the regenerative system. From a theoretical stand- 
point, the system might be called ideal, for they were all anxious, 
not only for the safety of passengers, but that the motormen should 
be relieved as far эв possible from the manual labour entailed in 
_ the application of the ordinary hand brakes, for he looked upon the 
saving in current consumption as of secondary importance when com- 
pared with the advantages of an easy, safe and economical method 
of control. Respecting current consumption and the saving effect 
of regeneration, it appeared to him to be reduced to a somewhat fine 
limit, as he understood that & car must be travelling over 4 miles 
per hour before any useful regenerative effect was attained, and 
when the voltage from the motors increased up to, say, 600, the useful 
effect of regeneration was cut off by the automatic switch, which he 
was told now effectively prevented the original troubles, such as 
burnt-out lamps, opening of circuit-breaker at power station, 
occasional reversals of generator polarities, and other irregularities 
of a disturbing character. He was somewhat surprised to note 
that on one test at Penge it was found that 25 per cent. less current 
was taken by the regenerative car (ignoring the regenerative effect) 
than by the series-motor car. As he had yet to learn that a shunt- 
wound motor was more efficient than a series motor, he would like 
to ask Mr. Raworth whether this reduction was brought about by 
the more rapid rate of acceleration. He was inclined to think that 
the controller handle on a regenerative car would need more careful 
manipulation than on tbe ordinary scries-parallel equipment, and 
he would like to ask Mr. Raworth the estimated life of a motor 
with a commutator and coils working at a temperature of over 
100° F. above the atmosphere. He was of opinion that the best 
results (including reasonable life) would be attained by having 
larger motors and, if possible, ventilated carcasses. 

Mr. E. A. Paris said the company he represented had 14 cars 
equipped with the first series-parallel controllers. The unfortunate 
conditions under which the system was worked had up to the 
present prevented them from fully profiting from the advantages 
which undoubtedly were a feature of this system. Power was 
taken from four different authorities who had different units of 
plant. In one authority’s boundary equipped with accumulators 
they had no trouble, but in all the others they had more or less, 
principally more, trouble owing to the return current, so that they 
had to coast down the hills to prevent the back current-breakers 
from coming out. A good many lamps had been broken in conse- 
quence of the high E. M. F. generated as soon as the station breaker 
came out, but all these ills were to be an experience of the past, as 
soon as the apparatus shown in the paper was installed. They had 
very little repairs and adjustments to make, and when they were 
in full swing and free from the station troubles, a current saving, as 
well as a considerable saving in wear and tear of brakes and of 
labour, would no doubt result. As only a fifth of the cars were 
fitted, the saving in current over the whole system did not amount 
to more than about 5 per cent., if as much; taking current at 1:54. 
per unit, they should save 75,000 units, or roughly, £464. The 
saving, bowever, in other directions should make this figure quite 
acceptable as & set-off against the extra outlay. One important 
point about cars equipped with this system of control was that they 
were far less liable to collisions. The car was kept better in hand 
than was the case with the ordinary series-parallel controller, 
where they had always to be at the hand brake. He did not think 
that they had had any collisions with cars fitted with regenerative 
control. 

Mr. Baytor said it seemed to be the general opinion that the 
operation of the regenerative system introduced certain disadvan- 
tages that series-parallel control did not possess. Asa matter of 
fact, ever since traction motors had been in general use, every 
engineer had bad hiseye on regeneration. The early motors could 
not be handled in this way, because of excessive heating and 
sparking. Although the motors must heat more tban they would 
with ordinary series-parallel control, this heating did not extend 
into a dangerous zone. In fact, the heating and sparking 
difficulties had practically disappeared, and it was possible to take 
advantage of the great saving in current and also in wheel and 


brake wear and tear without attendant disadvantages. The Crystal 
Palace line was very steep, and at the foot of the hill there were a 
series of switchback intervals, which gave an opportunity of showing 
the regenerative effect particularly well. On a hilly line like this 
the additional safety due to regenerative control was especially 
emphasised. As to the handling of the controller, the men became 
accustomed to the equipment, and would not bring their handles 
back too quickly. If a man were to do во, he would probably be 
thrown over the dasher into the street, and would not want 
reminding of it again. The men themselves much preferred the 
regenerative control. He was perfectly satisfied that in a very few 
years regenerative control in some form would be absolutely 
universal in tramcars. 

Mr. WILLIAM Baxter wrote that if the full field speed of the 
rewound motora was kept down to the same figure as when series 
wound, it was very difficult to see how a greater temperature rise 
could be avoided. In this connection the temperatures given were 
of little or no value without corresponding figures for series- 
parallel motors runniog on the same routes. Again, unless the re- 
wound motors were fitted with commutators having an increased 
number of segments, the sparking constants when running on 
notches 14 and 15 would not be as good as they were before re- 
winding. 

Mr. GorpsToN said that, having personally operated both kinds 
of cars, he was, perhaps, in a better position than most people to 
speak as to their performance. "With regard to tbe difficulties in 
operating, no matter what kind of rails or gradients they had, they 
could get practically the same results with a regenerative car as 
they could with a car fitted with ordinary series-parallel control. 
Running down hills, the effect of the regenerative car was, of 
course, to give the motorman every confidence, as on descending a 
hill the controller was not switched off, but was still kept on one 
of the running notches according to the speed required. The car 
would then travel down hill at the same speed as it would on the 
level, or uphill. The fact of the car not accelerating when it got 
over the brow of a hill was a great point in the matter of safety. 
When descending very steep hills, if they had track brakes on 
the car it was just as well to apply them, because if the gradient 
was very steep, say, 12 or 13 per cent., the wheels were liable to 
slip (not skid). On ordinary hills this effect was not so serious. 
Regardiog the life of the motors, they found the latter had 
slightly higher heating than the ordinary series-parallel type ; but 
with a Brush 45-н.р. motor, rated at 125° F. temperature rise after 
one hour's run at full load, they found that in a number of experi- 
ments which they carried out, the temperature of the shunt 
winding got up to 150° F., and that of the armature to 160° F. 
With the ordinary series-parallel controller fitted on an exactly 
similar car, and running over the same road, the temperature of 
the armature winding was 120° Е. and the temperature of the field 
winding 100° F. The number of hours that the car ran was 15. 
The difficulties which they had with the armatures with regenera- 
tive control were of little moment, and they never had an arma- 
ture burnt out with this system. Also, they had never had an 
armature burnt out through any electrical fault on a car 
fitted with Westinghouse brakes. With regard to maintenance, 
a very considerable saving had been effected, such as the 
upkeep of brakes and other parts which had to be looked 
to every day. With the ordinary series cars running on some 
of the worst routes the brake blocks lasted from five to six 
weeks. The cars did not run every day, but every second 
day, and there was practically a double shift, but with 
the regenerative cars һе found that brake blocks lasted 
from five to six months, which was a very big saving both in 
material and labour. The adjustment of the brakes of an 
ordinary car had to be carried out on an average about every 
day, but on cars fitted with regenerative control only about 
once à week. They were, of course, examined every day, but 
adjustments were not necessary. They had four power stations 
to deal with, and four different systems of supply. With one of 
them, which consisted of shunt machines with a battery and 
booster, they had no trouble, as the regenerative cars when 
returning current simply charged the battery. The other systems 
had compound machines without batteries, and one of them had the 
reverse current breakers set to a very sensitive degreé во as to come 
out at 15 or 20 amperes of reverse current. In consequence of this, 
regenerative cars were not run on this section. In the other two 
the reverse breakers were not nearly so sensitive, and therefore not 
very liable to open. Although the current was sometimes cut off, 
they had never experienced any ill-effects as regards safety. The 
motormen were aware of what had happened, and applied the 
ordinary brakes and pulled up. In addition to theordinary brakes 
(hand and track) there was the rheostatic brake similar to that 
fitted to the ordinary series-parallel cars, which could be used 
when the current went off. 

Mr. WRATTRH said: To get over the heating was only a matter 
of increasing the quantity of material in the motor. If Mr. Raworth 
had trouble with sparking and flashing on the motors, he thought 
the electrical design of the motors was at fault, and this should be 
easily remedied. It would be very interesting to hear how the 
capital cost of the regenerative control equipment compared with 
that of the ordinary series-parallel system. 

Mr. Kina said: He would like to ask Mr. Raworth how the con- 
ditions of service affected the amount of energy returned to the 
line. In Sheffield the gradients were very steep and of considerable 
length, some of them 2 miles, but still the cars had to stop very 
frequently, and under these conditions they would not get so much 
energy back to the line as might be expected from the gradients. 


[Messrs. Raworth's reply has come to hand, too late for inclusion 
in this issue. —Eps. H. R.] ü 
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The Third Fanetion of Electric Traction Motors. 


At the fourth meeting of the fifty-first discussion session of the 
Manchester Association of Engineers, held on Saturday evening, 
November 28th, Mr. EpwaRp Н. Јонмвом, of London, read a 
paper on “The Third Function of Electric Traction Motors.” Mr. 
Johnson's opening described the various typ:s of electric traction 


motors and methods of motor control at present in use. In regard 
to the new regenerative system, he said his вресій з purpose was to 
dwell upon the evolution of this newly-fledged attribute of the 
electric motor. He used the term advisedly; for although the 
attribute per se was not new, it was, nevertheless, just energing 
from the chrysalis stage into the sphere of developed things. The 
phenomenally rapid growth of electric traction, resulting in its 
practically universal adoption for tramways, and its hardly less 
general use in all short-haul railway traffic, was due rather to an 
all-round superior fitness than to any one pre-eminent quality. 
Being economical in operation, easily extended ani time-saving, 
it had created a revolution in local transit. That industry was no 
longer relegated to small private capital, but was now raised to the 
dignity of “trust” combinations, witb, so to speak, a seat on the 
world's financial exchanges. In fact, electric power was 80 
inherently cheap that suggestions of further cheapening it had been 
pooh-poohed, but there were signs of a dawning consciousness that 
dividends might be substantially increased by cheapening even 
that which was already cheap. There was a stil more potent 
force at work than even the cconomical one for develop- 
ing a demand, albeit unwittingly, for the more com- 
plete utilisation of the motor's functions. This was the 
voice of public opinion, which having been raised in conse- 
quence of multiplying accidents was now demanding greater 
care for safety in operating. The electric vehicle had grown great 
in itaelf even as it had multiplied, while the gradients had, for 
obvious reasons, remained practically unchanged. The dangerous 
conditions thus created had not been met by a corresponding 
development of the braking and other safety factors, a fact now 
becoming apparent. He proposed to show, in response to a dual 
inquiry, how the motors themselves might be made to vield proxi- 
mate finality in these respects by combining ina practical and 
workmanlike manner all three of their inherent functions. In the 
development of the series-compound regenerative system, he had the 
invaluable services of Mr. Robert Lundell, of New York, and 
Mr. Gustaf Lang, of London, the aim being to evolve practical 
means for embodying only such factors as were inherently efficient 
and economical both in theory and in practice. A fundamental aim 
was to relegate shunt excitation to the single duty of regenerating, 
in which duty alone it was indispensable, and at all other times to 
operate the motors under series excitation simply. In realising 
this aim it bad been found practicable to retain in a regenerative 
system the inherent advantages of the standard series traction 
motor, and to avoid the losses and incidental disadvantages of shunt 
excitation. The field windings were so proportioned as to produce 
the right resistance and current-carrying capacity to yield the 
practical limit of magnetisation, both when the coils were con- 
nected in series across the fullline voltage and when grouped in 
parallel and in series with the armatures. It was at the same time 
essential that there should be no idle copper or waste field 
space, that was to say, the maximum attainable magnetisation 
limit must be reached with an irreducible minimum of field 
copper and motor dimensions, otherwise both cost and 
dimensions became prohibitive. In counterbalancing shunt 
excitation and preventing an excessive current rush during 
regeneration he advocated the employment of series turns; 
they were also invaluable for maintaining a certain degree of 
magnetisation, and preventing violent current rushes at the moment 
of making the series-parallel circuit changes by maintaining always 
a certain degree of magnetisation, without the aid cf which the full 
magnetisation, so essential to choke back the current rush at this 
moment, could nct be obtained quickly enough to be effective. 
These points were illustrated by diagrams showing, amongst 
other things, new and effective safety devices. Summing up the 
direct and indirect advantages of this three-fold use of the traction 
motor, they found them to be sufficiently substantial to warrant the 
conclusion that not only would the system soon come into general 
use, but that such use would speedily become so universal as to 
constitute it the standard system for all traction work. The system 
might also be readily adapted to tramway operafion in connection 
with the multiple-unit control system ; likewise the supplemental 
mechanical braking system. It would be observed in tbis connection 
that, as in the multiple-unit method of control, each car equip- 
ment, both as to its motor and its braking system, was a ccm- 
plete unit in itself, and might be controlled individually or in 
multiples with equal facility. 

Preliminary tests made in October last on the Norwich tramways, 
under the eupervision of Mr. A. N. Banister, chief engineer to the 
tramway company, showed that the regenerative car on the Johnson- 
Lunde-l system effected a saving in energy used per car-mile of 
about 30 per cent. on tke average; tre saving depended on the 
direction, varying, for example, from 64 to 169 per cent. on one 
route, and from 153 to 44 percent. on another. The cars were 
driven by the tramway company's drivers, and the weather was 
wet. The regenerative car weighed about 14 tons mcre than the 
ordinary car. 

In the discussion of the paper which followed, the PRESIDENT 
said Mr. Johrson claimed to reduce the operating cost of 
tramway systems. His tentative experiments in Norwich showed 
a reduction in the cost of energy varying from 64 per cent. to 
20 per cent.—a pretty wide margin, but he also claimed—and 
that was the most important part of the claim which he advanced 


—an immense addition to the controlling power of the man in 
charge of the tramway car. оо oo 

Criticisms on minor points were advanced by various gentlemen, 
and at the close a hearty vote of thanks was accorded to Mr. 
Johnson for his paper. 


EFFICIENCY OF. DIRTY COALS. 


IN a paper read before the Western Society of Engineers by Mr. 
W. L. Abbott some interesting remarks are made with reference to 
the efficiency of coal containing much ash. Though we rarely have 
to do with coals containing such ash percentages as 20 or 30, if may 
sometimes happen that the question of the use of such coals will 
come before the engineer, and as time goes on coal will be found 


to contain more rather than less dirt, if sold as it is got. 


The question of washing coal is brought more into prominence, 
and incidentally also the use of gas power rather than steam power, 
for the loss of ећсіепсу when dirty coal is used in a producer 
cannot approach the loss when it is used beneath steam boilers. 

Mr. Abbott describes experiments made with coal screenings, 
which were burned under Babcock boilers with grate areas of 
75 and 66 sq. ft. and heating surfaces of 5,000 and 4,000 sq. ft. Each 
boiler had a chain grate stoker. It was sought to discover the 
effect on capacity and efficiency of using different sizes of coal, the 
intluence of the ash, the effect of variation in size of coal screenings 
and the results of different thicknesses of fire. 

Thus one set of experiments was made with coal screened 
through square meshes of 0°25, 0°50, 075, 1'0 and 1:25 in. All the 
samples were screened from the same coal, and the smaller sizes 
consequently had the most ash, the percentages of ash of each of 
the above sizes being 30:8, 20:8, 15:6, 14:0 and 13 7 respectively. 
While the largest size gave an efficiency of just over 60 per cent., 
the efficiency rose to a maximum of 70 per cent. with the 0°75 size, 
fell to 65 with the 0°5 grade, and dropped to less than 30 per cent. 
with the smallest grading. 

The capacity or boiler-power curve followed a similar, but steeper, 
curve with a maximum point near the 0 75 size on the side of the 
1:0 size, but while the maximum capacity is 900 H. p., the minimum 
is only 100 H.P., showing that, with but little more dirt, the boiler 
would do little else than keep itself warm. 

Ash acts as a diluent, displacing combustible matter, and in 
another series of tests made with a special washed coal passed over 
}-in. round openings, and through J-in. round openings, it was found 
that with coal of 14:463 B. TH. U. when pure, and 13:176 B. H. v. with 
89 per cent. of asb, in the dry sample, a certain eff :o7cy was 
attained. In subsequent tests ashes were added, *zd wr (“. е tote 
ash was 40 per cent. of the whole mass, the usef l effect was zero; 
that is to say, the boiler just managed to keep itself hot. Tnus, with 
a fuel containing 62 per cent. combustible, no work external to the 
boiler could be performed, owing to the cbstruction caused by the 
ash and the small amount of combustible on the rear end of the 
grates, so that much useless air entered and the temperature head of 
the gases above the heating surface was too small for useful effect, 
the general furnace temperature being reduced to perhaps 600° F., 
so that the boiler could not absorb more heat than what was required 
to balance radiation losses. "This point is particularly emphasised, 
and it bears clesely on much modern practice, showing the extreme 
fallacy of controlling furnace temperatures by the admission of 
excessive air with the view of enabling such things as superheaters 
to withstand the temperature of the gases brought against them. 
Needless almost to say that, so let down, the huge volume of low 
temperature gases which leaves a superheater is almost useless for 
further heating purposes. 

Another set of tests was made to determine the effect of variation 
of size of coal screenings. Fine dust in excess is a great source of 
trouble, and washing the coal necessarily improves the coal by 
removing the dust. А coal sieved through а 025-in. square screen 
gave 108 H.P., and a washed coal through 0°25 round hole sieve gave 
600 н.р., but not much of the difference is attributed to the reduc- 
tion of ash by the washing. It is the dust to which the reduced 
capacity is attributed. 

As regards thin and thick fires, the former give an excess of air 
and the latter tend to smoke. With a badly set boiler, the gases 
rising directly amongst tke tubes, the best economy accompanied 
the most smoke, because with the chain grate and thick fire the 
air excess was reduced. Abcut 54 in. was the fire thickness for best 
capacity, but the effciency did not vary. The paper is somewhat 
involved for complete and satisfactory abstract, but is an earnest 
attempt to discover laws bearing on coal sizes and ash contents. 
It is remarked that in 1905 there were produced 50 millions of tons 
of coal in Illinois and Indiana, and of this quantity 48 per cent. 
was ]}-in. screenings; it can be truthfully said that this per- 
centage, ur 20 million tors, was sold at the mine at a price which, 
on an average, was not over two-thirds of the cost of production, 
and this fine coal was employed to make steam at an average effi- 
ciency of less than 50 per cent. 

Such facts as tkese certainly warrant the further prosecution 
of the inquiry, fcr if substantiated, they point to the relatively 
enhanced value of large coal, and especially to the economy that 
would be obtained from gas engines, as compared with steam plant, 
given, of course, a suitable bituminous producer. Whether an 
investigation on similar lines into English coals would show the 
same general resulfs, we can hardly say, but the subject is one of 
great importance, and tests ought to be made with rational furnaces 
properly constructed to burn bitumincus coal without smoke, and 
not merely upon grates disposed directly below the water tubes of 
a boiler in a furnace hopeless of all possibility of suitable air 
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admixture and innocent of any means for maintaining temperature, 
pending the sufficient progress of combustion to warrant exposure 
of the gases to heat-absorbing influence. 


CANADIAN TRADE. 


Canapa is a land of infinite possibilities—we аге all saying that 
now. The frequent descriptions in the daily Press of her people’s 
attainments, and hopes of attainment in the future, the recent 
remarkable speech by Earl Grey, the High Commissioner, and the 
other information that reaches each of us as members of the nation, 
all seem more like one great dream in which imagination makes 
its flight without restraint upon the rein. And the existence of 
this sort of thing makes anybody who is of an industrial or trading 
turn of mind consider, and consider again and again, the business 
position in general, and how, if worth while, he can in his own 
particular department take advantage of the coming development. 
In order to intelligently consider the matter, and to secure the best 
result, avoiding disappointment, the student of the market wants to 
know what is the extent of tbe present and probable demands, what 
are the existing arrangements for meeting it, the conditions as to 
manufacturing, competition, prices and so on. <A great deal of this 
information he must collect for himself, but there is a certain amount 
of published official statistical matter to which he has access, and 
which may be of assistance to bim. There is a disposition at 
present among some firms in England to try their hand at electrical 
dealings with Canada, and we may, perhaps, be allowed to remind 
them of some articles that appeared in the ELECTRICAL REvisw 
for December 30th, 1904, and February 10th and 17th, 1905. 

In connection with these comments, we wish to draw attention 
to & publication which has just been received by us from the office 
of the High Commissioner for Canada, 17, Victoria Street, London, 
S. W. We mean the Canadian Trade Inder which is issued by the 
Canadian Manufacturers’ Association Iacorporated, of Toronto, and 
is printed in English, French and Spanish. It contains a large 
map of Canada, an account of the objects and officers of the 
Association, a list of the members, and the classes of their manu- 
factures, also some notes on the steamship service from Canada. 
From the statistical information given in the book, we glean the 
following figures :— 


Foreign trade :— 1903. 1905. 
Total imports... 449, 530,783 453, 780.582 
Total exports de 858 446, 375, 713 441,748, 835 
Total trade i gik £95,995,850 £95,529,417 
Per capita trade ES £17 £17 
Exports to Great Britai £26,940,928 £20,936,092 
Imports from Great Britain £12,093,819 £12,390,700 

Exports of manusaclures :— 

Total a Pu £4,698,188 £5,060,171 


The railways of Canada are 21,000 miles (steam and electric), 
and 5,000 additional miles are under construction. The freight 
carried is set down as 50,000,000 tons, and the passengers as 
25,000,000, for the last complete year. There are 15,000 factories, 
giving employment to 450,000 employes, and their output in manu- 
tures aggregates £123,203, 285. 

Of course, it is well known that various of the large American 
electrical companies have established factories in Canada, placing 
them in a more favourable position for competing than would be 
the case were they exporting from the States. But this should not 
deter British electrical firms who are now more anxious to develop 
foreign business from making a close study of the position. Any 
who are sufficiently interested in the matter can obtain a copy of 
this Canadian Trade Indes by making application to the High 
Commissioner in London at the address already mentioned. 

Another reminder of the brightne:s of Canadian prospects, comes 
to hand in the shape of a Special Engineering Issue " of Canada, 
a sixpenny weekly organ published at 52, Long Acre, W.C. This 
is a new paper, and special attention is directed to the opportunities 
in Canada for British machinery and engineering firms. It contains, 
among other matter, a special article by Sir Charles M'Laren, 
Bart., M. P., on Тһе Engineering Trade with Canada.” Scottish 
trade with Canada is reviewed. ‘Bristol and its Engineering 
Resources” is the title of another article, and there are also contribu- 
tions from Torontoand Montreal giving details of the openings which 
exist to-day. An illustrated article gives a fully illustrated 
description of the recently completed power works at Niagara. 


| NEW PATENTS APPLIED FOR. 


Compiled expressly for this Journal by W. P. THowPsox & Co., Electrical Patent 
Agents, 322, High Holborn, London, W. C., and at Liverpool, to whom a:l 
inquiries should be addressed. 


26,107. New or improved electrical switch apparatus." M. REINHARDT. 


November 13th. 
20,112. "Improvements in electrically-driven machines for vacuum dust 
extracting, Said machines being applicable for cleaning carpets, hangings, 
clothes and the like.“ G. F. Hiociss and Tur. Lioni ELLCTHIC Morar Co., LIV. 
November 19th. | 
20,131. ‘Improvements in electrostatic voltmeters." 


E.-J. МекРих and 
KELVIN & J. Wurrr, Lip, November 19th. 


26,141. Improvements relating to the electrolytic deposition cf metals.“ 
J. TAyLoR. November 19th. 


26.148. Improvements in or relating to controller systems chiefly for elec- 
trically propelled trains or vehicles." Siemens Brus.’ Dynamo Works, LTD., 
C. F. Jenkin and Е. LypaLL. November 19th. (Complete.) 


26,152. Improvements in braking electric hoists and the like." SIEMENS 
Bros.’ Dynamo Works, тр. (Siemens Schuckertwerke, G.m.b.H., Germany.) 
November 19th. (Complete.) 


. 26,154. “Improvements in and connected with the control of the ignition in 
internal combustion engines." A. Jack. November 19th. (Complete.) 


26,170. “Improvements in electrical measuring instruments of the resonance 
type." HARTMANN & Braun AcTIEN GESELLSCHAFT. (Date applied for under 
Patents Act, 1901, November 20th, 1905, being date of application in Germany.) 
November 19th. (Complete.) 

26,211. '' Improvements in the electrolytic production of metallic sheets, 
tubes, wire, strip or the like.“ B. О. Cowrer-CoLes. November 19th. 

26,212. Improvements in or connected with anodes for elcetro-deposition.'' 
Н. О. CowPER-CoLES. November 19th. 


26,219. “ Electric signalling installation.“ H. Scuorn. (Date applied for 
under Patents Act, 1901, November 20th, 1905, being date of application in 
Switzerland.) November 20th. (Complete.) 

20,290. “ Improvements in method of and means for insulating the supports 
of electric conductors." C. E. EGNER. November 20th. 

20,291. “Improvements in the manufacture and construction of incandescent 
electric lamps.” W. DzrRiES, November 20th. 

26,301. '* Improved automatic telephone district system anc means for use 
in automatic telephony.” R.W. James. (The Automatic Electric Co., United 
States.) November 20th. (Complete.) 

26,351. Improvements in single-phase commutator 
BROADBENT and Е. W. Davies. November 21st. 


morors.“ T. W. 


26,355. *''Improvements relating to electric switches." H. C. J. Fox and 
Drake & GonHawx, Ltp. November 21st. 

24.382, Improved electric lamp-shade adjuster.” F. R. CONNELL. 
November 21st. 

26.404. Improved means for securing msgueto-electric machines to their 
supports.“ Е. R. 51мм». November 21st. 

20,400. * Improvements in ignition plugs." F. R. £&iww-. November Ast. 

26.406. "Improvements in brush rocking gear for dynamo-e:ectric machines.“ 


H. LEITNER. November 21st. | 
20,454. ‘Improvements in or in connection with spring fuses for electrica? 


work." J. W. TURNER. November 22nd. 
20,478. Magneto sparking plugs." L. SMITH. November 22nd. 
26,524. ‘Improvements in or connected with electric signalling. G. C. 


Maas and G. Н. Gowixa. November 22nd. - 

96,537. “Regulating electric motors." Н. SErreN-JesrEs. (Р. Stebbings, 
United States.) November 22nd. (Complete.) | 

25,588. Improvements in methods of winding dynamo-electric machinery 
with semi-closed slots.“ F. CREEDY, jun. November And. 


26,541. Improvements in or relating to surface contact elec:ric traction 
systems," Е. А. MITCHELL and THE DoLTER ELI CTC Traction, LTD. 
November 22nd. 

26,560. '' Electrical locking apparatus.” E. Burns. November urd. 

26,9581. '' Improvements in or relating to the terminals oi accumulators.“ 
A. L. Mans and A. L. Marsu. November 28rd. 

2,620. “Improvements in electric arc lamps." Н. W. HraprAND and F. 
PLUTTE. November 23rd. 

26,641. ‘‘ Improvements relating to the production of metallic Zlaments for 
electric lamps." C. A. LEE. November 23rd. 

20,634. *“ Improvements in electric supply systems." Н. LEITNER. Novem- 
ber 23rd. 

26,604. "Improvements in and relating to the manufacture of magnetic 
material." R. A. HADFIELD. November 23rd. 

26,663. Improvements in terminal connections for electric conductors.” 


G. E. OsqdoND. November Ard. 


20,0600. “Improvements in and relating to the manuíaciare сі magnetic 
material." R. A. HADFIELD. November 28rd. 
20,068. “Electrical contact maker and breaker automatically actuated by a 


passing train or other vehicle running on rails.“ A. W. WHIELLON. No- 


vember 24th. 


24,678. * Improvements in conduit fittings for electric wires and cables.“ 
OLDBURY STEEL CONDUITS, Lrp., And W. W. Нлскетт. November 24th. 


26,688. Means for converting the waste or other power of bicycles and the 
like velocipedes, road and other vehicles, machinery and the like into electric- 
ity and for utilising the same for lighting, driving or other suitable purposes.“ 
G. NIGHTSCALES and T. A. NIGHTSCALEB, November 24th. 


26,700. '' Improved attachment to telephone receivers for protecting the ear.“ 
A. MosnacH. November 21th. (Complete.) 


20,770. ''Improvements in the manufacture of commutator brushes and 
other articles of plumbago.” THE Mom, AN CRUCIBLE Co., Lin., and C. D. 
McCourt. November 24th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained cf Messe. W. P. 
THoMPsoN & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


ELrcrRic Arc Laurs. British Thomson-Houston Co, General Electric Co.) 
21,931. October 27th. 

METHOD OF AUTO-REGULATION FOR DYNAMO-ErLECTRIC GENERATORS BUEJECT TO 
FLUCTUATIONS IN SPEED. A. Wright. 22,301. November lst. 

BrARTING AND рахо MECHANISM SUITAELE FOR Сек with Gas ENGINES, 
ErLrcrRo-MoToRs AND OTHER ENGINES. C. Baxter. 22,849. November lst. 

Forw oF ELECTRO-MAGNETIC MECHANISM FOR GIVING A SIGNAL, ACTUATING А 
SWITCH OR THE LIKE UNDER CERTAIN PREDETERMINED CONDITIoNR OF CURRENT 
FLOW IN AN ELECTRIC Circuit ов Circuits. H. Pierson. 22,419. Novem- 
ber 2nd. | 

ELECTRICAL CIRCUIT CLOSING DEVICE OPERATED BY THE DEPRESSION ОР THE RAIL. 
ох RalLWATS OR Tramways. Dineen. 22,616. November 4:h. 

METHOD OF SORTING AND TRANSPORTING MAGNETIC MINERAL. (iranstrom and 
Lundbohm. 22,731. November 6th. 

MAGNETIC MACHINES FOR USE IN CONNECTION wiiit IGNITION Бүв1ЕМе oF ELEC- 
TRICALLY FIRED INTERNAL CoMBUSTION ENGINES, Eleciric Ignition Co. and 
F. H. Hall. 23,058. November 10th. 

ELECTRICAL SwitcHes. William McGeoch & Co. and W. L. Barber. 
November 16th. 

MEANS FOR CONTROLLING THE IGNITION OR THROTTLE OF MOTORR CARE OR THE 
ки. Enfield Cycle Co. and Guillon. 23,670. November 17th. 

OPERATING ROTATING APPARATUS BY MEANS OF SINGLE-PHASE COMMUTATOR- 


Evectkic MOTORS SUPPLIED FnoM PoLvPHASE CiRCU'TS. Braun. 24.106. 
November 22nd. 


23,582. 
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DECEMBER 14, 1906. 


No. 1,516. 


THE L.C.C.—MUNICIPAL MONOPOLY OR 
PRIVATE ENTERPRISE ? 


THE Finance Committee of the London County Council, 
acting the part of candid friend, has issued a report at an 
awkward time, when the members are opening their elec- 
tioneering campaign and putting the electricity supply 
forward as the principal plank in their platform. 

The arguments and warnings contained in the report are 
those which the opponents of these schemes of municipal 
trading in electricity supply have always urged, but they 
come with peculiar force from so important a body within 
the fold of the London County Council as its own Finance 
Committee. The majority of the Councillors who favour these 
great schemes are on the horns of a dilemma, for they 
cannot meet the position created by the result of their 
application for powers last session without largely increasing 
their proposals, and in doing so their Committee reminds 
them in effect that in avoiding Scylla they will fall foul of 
Charybdis. 

The alleged reason for involving the ratepayers in such an 
undertaking is to enable them to enjoy the enormous profits 
which would otherwise go to feed the octopus, promote 
trusts and all the other iniquitous organisations to which 
these names are applied ; and to prevent monopolies, by 
creating one vast municipal monopoly. 

The Finance Committee pours a cold douche upon the 
question of relief of rates, by stating that no profits can be 
expected until two-fifths of the immense generating station 
is in full operation, and it fears “that during the early 
years, while the business is being got together, and the 
undertaking gradually brought into operation, some charge 
on the rates must be looked for." 

Thus the ratepayera are asked to sanction a scheme with 
the certainty of a present rise in their rates, in the hope of 
some advantage to be obtained in a distant future. The 
voters upon such a proposition will most p:obably act upon 
the old proverb that a ** bird in the hand is better than two in 
the bush." This is one horn of the dilemma, and the other 
is that if the scope of the Bill is limited, it will not 
comply with the suggestions of the Committee which threw 
it out last year, and the Council will have no excuse, there- 
fore, for incurring the enormous costs of another Parlia- 


 mentary contest. 


The Finance Committee recognises that in the supply of 
the tramways the Council has a good customer to start with, 
and probably it would be a prudent course if it limited 
its business to that requirement and left the general 
trading to others; if it do not, and if it persevere in the 
wider undertaking, then it is warned that under the 
scheme which has been adopted, the financial responsibilities 
апа risks will fall on the ratepayers of London, whilst the 
ratepayers of all the large districts outside London within 
the area of supply will be entirely immune therefrom, 
although, so far as we understand, the inhabitants of those 
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districts will receive equal advantages with the inhabitants 
of the County of London in the matter of prices charged.” 

In addition to this, the Committee considers that a 
large reserve fund should be created—a most important 
provision against depreciation, antiquation and changes of 
system which is too often omitted—and finally, it suggests 
that if after all this there is still a surplus, it should be first 
applied in reducing the price of energy to consumers, 80 
that, as the Committee says, * the prospect of any relief to 
the rates appears to us uncertain, and in any case remote." 

It is well to recall what the suggestions of the Select Com- 
mittee were when the Bill was returned to its promoters 
last session. It was recommended that the London County 
Council should be the authority, but that the provisions of 
the Bill should be widened so as to enable it to carry out 
the powers in various ways, thus :— 

(a) The County Council may undertake the whole work, pro- 


viding every authorised distributor and every private consumer 
with electricity in bulk at a maximum scale of prices. 


(%) The County Council may retain for itself one part of the 


undertaking, while permitting a private enterprise to undertake 
another part. 


(c) The County Council may lease for a substantial consideration 


the whole enterprise to a private enterprise, to resume possession of 


it when its initial stages are over. 
The report concludes with the remark :— 


The financial difficulties, to which we have called the attention of 
the Council, would, to a large extent, be obviated if the Council 
saw its way to adopt some scheme of exercising the powers sought 
if and when conferred by Parliament by which the Council, while 
retaining general control, would be relieved of the responsibility of 
working the undertaking in whole or in part. 


In spite of this report, the London County Council 
decided, at the meeting on Tuesday, to proceed with the 
Bill, and we can' imagine, if it get into Committee, how the 
opposing counsel will revel in the Finance Committee’s 
report, and what interesting cross-examinations may be 
expected to arise out of it. 

In the meanwhile, the scheme is referred to the rate- 
payers—and will probably influence the elections in March. 
It bristles with unpleasant possibilities—higher rates, depre- 
ciation in the securities of the Council, and consequent 
increase in the rates of interest on the borrowed capital, and 
in the terms upon which loans are granted to other local 
authorities. 

The policy of taking over the undertakings of the 
Borough Councils, in the event of the Bill passing, ia not 
very definitely determined, except as to Marylebone and 
Woolwich, which are excluded at once : and the proposal to 
take over the undertakings of the other Borough Councils 
at (he amount of their debts is an original idea which might 
lead to some interesting negotiations. 

It is a common argument among the municipal traders 
in electricity supply, that when the loans are paid off by the 
operation of the sinking fund they will possess a valuable 
asset, and, of course, no debt, besides the goodwill of a 
profitable business, in which event the purchase for the 
amount of the debt would be good business. 

In opening the Election Campaign, Mr. McKinnon Wood 
put forward the tramway achievements of the London County 
Council as evidence of his party’s faithfulness to the trust 
reposed in it, and he somewhat unkindly dealt with the 
North Metropolitan Co., which for so many years supplied 
the London County Council with the only profits it ever 
made ; but he also attacks the London United Tramways 
Co., and tries to persuade the public that his Council has 
done better as tramway managers than the excellent service 
of Sir Clifton Robinson’s great undertaking. He compares 
capital expenditure, but does not point out that the private 
company had to pay enormous sums for street widenings, 
while the London County Council charged the bulk of sueh 
expenditure to improvements, relieving the tramways capital 
account in many cases of nearly the whole of it. Then he 
claims to have realised a larger percentage of profit on the 
nominal capital expenditure, while charging lower fares. 

Mr. McKinnon Wood tries to prove too much, and his 
extravagant claim to do twice as well with the tramways 


as the results of private enterprise is too absurd to deceive 
the ratepayera. 


In Cassier’s Magazine recently Mr. 
G. M. Gill undertook, in an article bear- 
ing the appropriate and suggestive title 
quoted above, to answer the arguments of Mr. A. A. Day in 
the September issue, regarding the advantages of electricity. 
For this purpose Mr. Gill cites figures given in the 
* Encyclopedia Britannica," whence he deduces that with 
electricity at 4d. per unit and gas at 28. 6d. per thousand, 
electric lighting is eight times as costly as gas lighting. 
He regards this result as “convincing proof" that gas is 
the cheaper medium, light for light. | 

It is curious with what persistence the advocates of gas 
compare the 16-c.P. carbon lamp with the 60-C. P. incan- 
descent gas lamp. The fact that in the majority of cases 
60 С.р. is far in excess of the requirements is conveniently 
ignored. So is the quantity of gas consumed by the by-pass, 
which, in the average case of a lamp used for two hours a 
day, increases the total consumption by at least 20 per cent. 
Let Mr. Gill replace a 16-C. P. electric lamp with an incan- 
descent gas lamp, with by-pass, and he will find that the 
ratio falls from 8: 1 to less than 2: 1, using the best type of 
gas lamp and the worst type of electric lamp. | 

But to be fair, the best electric lamps must be compared 
with the best gas lamps ; and on this basis, using tantalum, 
Osram or Nernst lamps, and allowing for renewals, the com- 
parison, light for light, is not more than 2:5 : 1, in favour 
of gas. Where large candle-powers are required, and the 
arc lamp becomes available, the ratio is, of course, reversed. 
Moreover, the case for electric lighting by no means wholly 
turns upon the question of cost. 

Dealing with power, Mr. Gill compares the cost of gas, 
without any allowance for capital charges, depreciation, oil or 
attendance, with the cost of electricity. He gives the con- 
sumption of town gas per horse-power (-hour) at 15 cb. ft., 
corresponding to full load and highest efficiency all the time, 
and states that it takes 75 unit to give 1 н.р. (-hour), 
without allowing anything for the loss in the motor; the 
two errors may perhaps be allowed to cancel out. But the 
omission of the other important items is fatal to the com- 

rison. It is amusing to note that in Mr. Gill's opinion, 
in order to compete with gas, the cost of lighting 
by electricity must be reduced by 800 per cent., and 
that of power by 100 per cent. In other words, the 
unfortunate electrical engineer must pay the lighting con- 
gumer a bonus of 2s. 4d. with every four-penny unit supplied, 
and must supply electricity for power gratis. His 


Gas Ve 
Electricity. 


arithmetical attainments seem to be on a par with his 


qualifications to appraise the rival merits of gas and 
electricity. 


A RECENT discussion at the Central 


5 States Water works Convention, held in 
Pipes. Cincinnati, Ohio, indicates that the views of 


American gas and water engineers on the 
question of pipe electrolysis are very varied. АП were 
agreed as to the fact that damage to pipes in cities through 
electrical installations occurs; but there was very little 
agreement as to the exact cause of or cure for the action. 
On the whole, the double-trolley system is pointed out as 
a certain safeguard ; but the fact that even in Cincinnati, 
which, owing to the action of the telephone company, uses the 
double trolley exclusively, а leakage to the water mains 
has been noticed, does not confirm this view. Other 
speakers agreed that, though the double-trolley system 
leads to an improvement, leakages and the consequent 
electrolysis are still unavoidable in practice. It would 
appear, therefore, that even underground conduit systems 
may not be wholly free from danger of electrolysis : and the 
question arises whether surface contact systems will prove 
more or less troublesome in this respect. 

Immunity from electrolysis was reported on two single- 
trolley lines, in whicb frequent electrical connection between 
the rail return and the pipe lines had been resorted to. | 

Freedom from electrolysis in Columbus was considered to 
be due to the rails being laid in cement instead of on sleepers ; 
but this acted as a cure only so long as the bonds were in 
good condition. 
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THE ACCOUNTS OF ELECTRICAL 
UNDERTAKERS. 


Tun public have, doubtless, grown accustomed to hearing 
the finances of the London County Council openly can- 
vassed. The affairs of this body in relation to municipal 
trading are the subject of everyday conversation ; and some 
of the more inquisitive of the electorate have even ventured 
to pass judgment upon their tramway accounts. It is 
even suggested that with a view to making the tramway 
traffic returns look more favourable, the Council has been 
tempted to omit from the debit side of its books the cost 
of street widenings. In the result, while it has to 
outward appearance run the tramways at a profit, or, at 
least, not at a loss, its manœuvres have been exposed to 
the public view. | 

Tired, no doubt, of being themselves exposed, the County 
Councillors are anxious to turn the searchlight of public 
critieism upon the electric lighting companies and their 
doings. The Highways Committee of the Council 
recently issued a report, which was printed in our 
last issue, and in which exception is taken to the finan- 
cial policy of certain electrical companies. It is alleged 
that directors’ and auditors’ fees, salaries and expenses of 
management, promotion money and interest on loans and 
advances are being charged to capital account, whereas, in 
the opinion of the Highways Committee, they should be 
charged to revenue. It is stated that in taking this course 
the companies concerned are running counter to the require- 
ments of the Board of Trade auditor. 

Two reasons are assigned why an attempt should be made 
to prevent this action on the part of the companies con- 
cerned. In the first place, it is said that the practice in 
question has a bearing upon the price of supply to the 
public. Thus, in considering whether charges must be 
reduced at some time, regard must be had amongst other 
things to the rate of dividend paid by the company, and if 
the capital is larger than it should be, the profit distributed 
will show a lower rate of dividend. In the second place, 
it is urged that the practice under criticism is of importance 
to the local authority which may, at some future time, buy up 
the undertaking of the company. It is suggested that with 
a view toremedying the alleged evils, the local authorities 
which may hereafter be at liberty to purchase compulsorily 
shonld be allowed to confer with the Board..of Trade 
auditors, and that the Board of Trade be again requested to 
give further consideration to the suggestion that authority 
should be sought from Parliament to enforce any objections 
to the accounts raised by the auditor. 

Before discussing the merits of these proposals, let us 
glance, for a moment, at the statutory provisions which аге 
in force as to the accounts of electric lighting companies. 
By Sec. 9 of the Electric Lighting Act, 1882, undertakers 
must on or before March 25th in every year fill up an 
annual statement of accounts of the undertaking made up to 
December 31st then next preceding, and such statements 
shall be in the form and shall contain such particulars, and 
shall be published in such manner as may from time to time 
be prescribed in that behalf by the Board of Trade. 
section clearly relates only to the form of accounts. It says 
nothing as to whether particular items are to be charged up 
to capital or revenue. One might expect to find some pro- 
vision on this head in this Act or the other Electric Lighting 
Acta, but there is none. 
to the accounts of electric lighting companies is to be found 


in Sec. 6 of the schedule to the Electric Lighting Clauses 


Act, 1899, which provides that the annual statement of 
accounts shall be audited by a Board of Trade auditor. It 
also provides that the Board of Trade may make regulations 
as to the time and mode of the audit, but it does not 
enumerate the powers of the auditor, nor does it, so far as 
we can see, enable him to deal with the question whether 
any particular disbursement shall be charged to capital or 
to revenue. | 

Upon what ground, then, does the County Council found 
its alleged right to interfere with the manner in which the 
directors of an electrical company choose to conduct their 
business? It is said that if a company’s capital is inereased, 
the company may appear to be less prosperous than it really 


This 


The only other provision relating 


is, and that therefore, when the time for revision of prices 
arrives, the company may be able to put forward a stronger 
case against the prices being reduced. Our answer to this 
contention is twofold. In the first place, the prices usually 
charged to consumers by the majority of companies are very 


. much less than those which they are authorised to charge by 


their statutory powers ; and in the second place, if the ques- 
tion of revision ever does arise, what is there to prevent the 
Board of Trade from taking into consideration the conduct of 
the company in charging certain matters to capital account ? 
Sec. 32 (2) of the Electric Lighting (Clauses) Act, 1899, 
which provides for alteration of prices, contains nothing 
which would prevent the Board of Trade from taking these 
matters into account. In the meantime, until it is shown 
that the consumer is being unfairly dealt with we submit 
that there is no ground for the interference of the Board. 
The second objection, namely, that to lay out capital on 
things which should be paid for out of revenue will affect 
the interests of a local authority which may at some future 
time exercise the power of compulsory purchase, is even more 
difficult to understand, when we consider the terms upon 
which companies may be compelled to sell. These are pre- 
scribed by Sec. 2 of the Electric Lighting Act, 1888. The 
short effect of that section is that a local authority must pay 
the “then value of all lands, buildings, works, materials, 
and plant of such undertakers suitable to and used by them 
for the purposes of their undertaking,” no compensation 


being paid for compulsory purchase. We have yet to be 


told what effect expenditure upon capital account will have 
had upon the “then value” of the undertaking. That is 
our short answer to the second point raised by the Highways 
Committee. 

We have said enough to show that in our judgment this 
is an attempt on the part of the London County Council to 
divert some part of the current of public criticism from the 
municipal to the private trader in electric lighting. Let 
such bodies look to their own before they presume to 
criticise the methods of others in performing their statutory 
duties. 


PROCEEDINGS OF INSTITUTIONS. 


Selection and Testing of Materials for Construction of 
Eleetric Machinery. 


By Prof. J. Epstein (Frankfort), Foreign Member. | 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS in London, November 22nd, 1906.) 


Tus material which plays the most important part in the con- 
struction of electrical machinery is copper, which must be used in 
its purest state in order to obtain a good conductivity. 

The cross section of round wire is generally obtained by means 
of a micrometer. In cases where the diameter is very small, 
weighing may be resorted to. With wire of a section other than 
circular, allowance must be made for the rounded edges. From a 
large number of readings taken in the author's laboratory it was 
found that for the usual sizes of copper strip the cross section may 
be taken as equal to (Л — 0°35) х b, where Л and b represent the 
greater and smaller axes of the strip in millimetres. 

The greatest accuracy of gauge is required in building a slot- 
wound armature and in the construction of field coils. The depth and 
width of the slot are calculated to a tenth of & millimetre, and 
any irregularities in the dimensions of the copper strips and insu- 
lation would make it impossible to fit them in the slots as intended. 
The speed of shunt-wound motors also depends upon the diameter 
of the wire on the magnet poles. It is, therefore, absolutely 
essential that there should be no appreciable variation in the 
dimensions of the wire. 

The specific conductivity of cast copper may vary from about 
40 per cent. to 85 per cent. in the Matthiessen scale. When a 
young laboratory assistant finds the conductivity of a piece of cast 
copper to be 85 per cent. he will be likely to consider it excellent, 
but if the experienced workman detects porosity he will rightly 
pronounce it bad; in such а case, as in many others, one is apt to 
be misled by a purely physical test made in the laboratory. 

Resistance materials, like German silver, manganin, &., show 
even greater variations than copper, the specific resistances varying 
from 0°3 to 0°8 unit. 

The variation in the specific resistance above or below normal can 
be compensated for by increasing proportionally the weight of the 
material. The risk is less with a specific resistance above the 


normal. 


In contrast with copper, where the purest is the best, the quality 
of iron is by no means always depreciated by the introduction of 
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foreign elements. On the contrary, there isgreat scope for improve- 
ment by introducing other substances, such as carbon, silicon, 
aluminium, &c. Moreover, in the case of iron there are three 
magnetic and electric qualities of importance, namely, magnetic 
permeability, magnetic hysteresis, and electrical conductivity. 

As long as the magnetic flux is constant, permeability alone is of 
importance. One can, asa rule, obtain from every good foundry 
cast-iron suitable for electrical machines. 

To acertain extent the quality of the delivered material will 
necessarily vary, and accordingly we must calculate the ampere- 
turns for the worst quality expected, and make allowance by 
constracting the variable field resistance for the best quality. What 
is therefore, required and appreciated is an iron of high constant 
quality. 

It is important in comparing the materials and factors of safety 
to refer to the right factor. In investigating the permeability of 
ordinary cast-iron, the author would recommend, as a characteristic 
figure, to take the number of ampere-turns per centimetre required 
for B = 9,000, and, as regards special steel, those required for 
B = 17,000. For measuring the permeability of cast-iron and steel 
the ballistic method appears the most convenient. The magnetisa- 
tion curve obtained by reversing the magnetising current should be 
noted; this curve has the advantage over the hysteresis curve 
obtained step by step, that each point is in itself absolutely correct 
and does not suffer from cumulative errors. 

Besides the physical laboratory tests, the mechanical inspection 
of cast-steel is very important. For instance, holes in the steel 


Fic. 1.— MAGNETISATION CURVES OF IRON 
SHEETS. The upper curve represents an 
ordinary stamped sheet, the lower one is 


that of a modern sheet of special alloy. TION. 


may increase the magnetic resistance of the poles or yoke and 
cause dissymmetry in the magnetic circuits, which in the case of a 
continuous-current dynamo will produce sparking or heating in the 
armature. 

Although every magnetic and electric property of the iron sheets 
used in the construction of armature or transformer cores plays 
its part, yet the permeability and the saturation are not of such 
importance, as it is necessary to work with a low saturation of the 
sheets in order to avoid losses and heating. Extra high satura- 
tion will be found in the teeth of continuous-current dynamos. As 
some special stampings give lees hysteresis and eddy-current losses, 
they may be worked at a higher degree of saturation. Unfortunately 
they possess а poorer permeability than the old class of stampings. 
In fig. 1 the upper curve is the magnetisation curve found for an 
ordinary stamped shest, while the lower curve is that for a modern 
sheet of special alloy. 

The hysteresis can be measured by taking the magnetisation 
curve through a complete cycle, and the specific resistance 
directly by a Wheatstone bridge; but the modern and better 
practice is to measure the total losses due to hysteresis and 
eddy currents together, the sample being tested under working 
conditions. - | | 

By varying the frequency, the well-known straight line curves аге 
obtained which discriminate between the losses due to hysteresis and 
eddy currents at constant induction. The losses themselves are 
measured with a wattmeter, special care being taken that the instru- 
ment is correct for low power factora. As the amount of energy to 
be measured is very small, precaution must be taken against the occur- 
rence of losses in the instruments. | 

То get а good commercial average value, the apparatus used by the 
author is constructed to take a 10-kg. sample, which, according to the 
rules of the German Committec, must be made up from at least four 
different sheets. Small samples taken from different sheets, or from 
different parts of the same sheet, differ sometimes by as much as 
20 per cent. 

The Verband Deutscher Elektrotechniker appointed a committee 
which decided to adopt the wattmeter method, and to take as a 
characteristic the loss measured with B = 10,000 lines per square 
centimetre and 50 cycles per second. In the German rules this 
value is called the figure of loss." The adoption of this standard 
has proved very useful during the last few years. Since the eddy 
currents decrease with rising temperature, the figure of loss was 
determined for a standard temperature of 30° C. The commercial 
0:5 millimetre sheets made the last few years changed by about 
0'2 per cent. for each degree C., while the modern sheets show 
practically no variation. Only with irons of analogous composition, 
the conductivities of which are almost equal, is there any direct 
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Fia 2.—Curve oF Losses FOR AN ORDI- 
NaRY (NORMAL) IRON SHEET AND FOR 
AN Inon SHEET OF SPECIAL COMPOSI- 


For practical work it is best to make use of a diagram which 
shows the losses per kilogramme at different frequencies. To 
present a comparison of the old with the new kind of iron sheets, 
the diagram, fig. 2, has been drawn. The curves are plotted for 50 
cycles per second, and the lower one is that for a modern sheet of 
special alloy, while the upper curve represents a sheet which was 
until lately considered as being of first-rate quality. 

Ageing is defined by the German rules for iron as the percentage 
variation of the figure of ioss caused by keeping the sample at a 
temperature of 100°C. over 600 hours. Fig. 3 shows the effect of 
ageing with agood and with an inferior sheet of iron, marked B and 
A respectively. The upper curves refer to the hysteresis, the lower 
to the eddy currents. From these it is seen that ageing isonly due 
to the rise in the value of the hysteresis. Though at the beginning 
the figure of loss of sample A is practically the same as for sample 
B, after a long run it exceeds the figure of loss for B. 

There is no difficulty in obtaining ordinary stampings, whose 
ageing will be within a maximum of 15 per cent. 

The testing of the resistance of insulating materials used in the 
constraction of dynamos is not so important as might appear. 
Insulation difficulties are scarcely ever due to low insulation resis- 
tance, but more often to surface leakage, which may be avoided by 
using only dry materials and by suitable design. 

It is necessary, however, to test all insulating materials for dis- 
ruptive strength, and this constitutes, for high-tension work 
especially, the most important electrical test. Nevertheless, the 
more experienced one becomes in the practical testing and theory of 
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Fia. 3.— AGEING OF Dynamo SHEETS. 
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disruptive strength, the more difficult it appears to obtain accurate 
figures which are comparable with those of other investigators. 

Most of the high-tension insulating materials, like micanite 
products, varnish cloth, impregnated paper, &c., are not at all homo- 
geneous. By meansof the piercing test the strength at the weakest 
point isascertained. The larger the test piece, the greater will be 
the number of weak points covered, and the greater is the proba- 
bility of obtaining specially low values. To prove this, the author 
tested two samples, A and B, of the same material; A was tested with 
an electrode of 50 x 3 = 150 cm.? and the average piercing pressure 
was 7,600 volts. Of B, different samples were tested with an elec- 
trode of 50 x 62 = 3,100 ст.2, and the piercing point was found at 
4,000 volts. 

The effect of increasing the area of the test-piece ie not only to 
increase the probability of detecting weak spots, but the increase 
in the capacity of the electrode also has the effect of lowering the 
piercing pressure. We proved this to our satisfaction by testing to 
piercing point a sheet of varnish cloth with an electrode of 4 cm.* 
in 16 places. The mean value of the piercing voltage was 9,900. 
The same sheet was then further tested, using the same electrode, 
but with a condenser placed in parallel with the electrodes. 
This consisted of two plates each about 64 cm.? in area, separated 
by two layers of varnish cloth. The mean value of 20 readings 
gave the piercing pressure as 7,250 volts. On placing a second 
condenser in circuit the piercing pressure sank still further to 
7,100 volts. 

In the light of these experiments a standard electrode was adopted 
by the author’s firm for testing dielectric strength, which for 
practical reasons was taken at 25 x 25 = 625 сш?, To minimise 
the local stresses, the edges are rounded off. 

The importance of testing most carefully mica tubes for high- 
tension machinery cannot be too much emphasised. In the Felten- 
Guilleaume-Lahmeyer laboratory every mica tube is tested up to at 
least double the working pressure, the tube being covered with tin- 
foil and filled with metal rods. As the factors of safety taken are 
so high that failures even under more severe tests very seldom 
ocenr, the electric phenomena are controlled by noting the heating 
effect of dielectric hysteresis. 

Fig. 4 shows the difference between two 2-millimetre mica tubes 
tested under 15,000 volta. 'The conditions of testing must be 
identical. For example, when the mica tube is filled with iron rods 
it becomes warmer than when copper rods are used, for the reason 
that the heat conductivity of iron is less than that of copper. 
In the same way the length of the exposed portion of the tube bas 
a distinct influence on the result. 

Our standard practice is to fill up the tubes with iron rods and to 
cover them in such a way that the exposed portion of the tubes 
equals 20 per cent. of the length under test. About 30 tubes are 
then laid one against the other. Mica tubes, however, which may 
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be able to resist this particular test will still be unsuitable for the 
work if they show inferior mechanical strength or deformation at 
higher temperatures. 

Much has been said about the danger arising from the generation 
of nitric acid in mica tubes. This phenomenon has also been observed 
in our laboratory while testing mica tubes filled with cotton-insulated 
wires under extra high pressure. At first, experiments were made with 
cotton-covered materials impregnated with different kinds of shellac 
or paraffin, and the effect in question was soon noticed, even when 
using the purest materials. Both the thickness of the tubes and the 
testing pressure were then varied, and tubes of different manufacture 
were also used. Teste carried out during the last three years have 
shown that for our practice at pressures up to 10,000 volts, the limite 
of thickness and of quality to be kept in order to avoid generation of 
nitric acid lie within the limits which had been adopted by us from 
other electrical and mechanical reasons. 


metres, otherwise they will not stand the mechanical stresses. 
Thus at lower pressures the factors of safety are unnecessarily 
high, simply on account of mechanical reasons. The ratio between 
the thickness and the piercing pressure increases with the former. 

Having to take account of the fact that single layers may be 
faulty, it is necessary to increase the number of layers in propor- 
tion as the total thickness of the insulation is diminished. 

Again, the weak point of an extra high-tension machine is often 
not to be found in the insulating tubes themselves, but at the ends 
outside the slot. This space for a given pattern is about the same 
in a 1,000 as in a 10,000-volt machine, therefore the factor of safety 
here decreases as the voltage increases. 

Another weak point which becomes apparent with the rise in 
voltage is the electrical stress between different layers of the single 
coils; the number of coils being usually fixed by the number of 
poles, the stresses inside the coils increase with the voltage, and, 
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TURE RisE oF Two 2-мм. MIOA 
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DIFFERENT KINDS OF CARBON. 
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FiG.7.—HmaTiING Curves or Оп, TRANS- 
FORMER. 


In testing carbon brushes the most important details to be con- 
sidered are durability, abeence of any vapours developed through 
heating, smoothness of running, low friction and low wearand tear, 
and also the homogeneity of the carbon. 

As to electrical features, a high surface resistance may be an 
advantage in a high-voltage machine, but the reverse in a low- 
voltage. Fig. 5 illustrates the voltage required for pairs of carbons 
at different densities of current, and the watts lost by the friction 
per square centimetre at a speed of 1 metre per second. The 
figures were taken with a specific pressure of 100 grammes per cm.? 
Further experiments showed that on a well-polished commutator 
the A quality carried about 50 amperes per cm.? without glowing, and 
the B quality carried about 10 amperes, but to be on the safe side we 
do not work at & higher current density than 9 amperes per cm.? 
with the A quality, and 4'5 with B. The A quality is superior to 
B, and though the cost per cm.? is much higher, A would be more 
economical both in initial cost and in running efficiency. For 
high-tension work, however, it was found necessary to use carbons 
of the B quality, as low-resistance carbons gave bad commutation. 
A sort of laminated brush has been proposed with exceedingly low 
resistance in the direction of the main current and high resistance 
inthe cross-section. Excellent carbons of this sort have been placed 
on the market by a Britieh firm. 

The chief details to be considered in the electrical testing of 
complete electrical machines are insulation, temperature rise, 
efficiency, regulation, commutation and power factor, both for 
different loads and for overload. 

A great improvement was effected by using fibrous materials, 
such as leatheroid, in connection with low tension and especially 
with continuous-current dynamos, on account of their elastic and 
mechanical strength. Mica insulation, which is indispensable for 
high-tension machines, is excellent when used in thick layers, but 
on account of its inflexibility and brittleness it is not at all suit- 
un for use in thin layers, especially when it is necessary to 

nd it. 

It is not good practice to use mica tubes thinner than 2 milli- 


Fra. 8.—CuRVES OF IRON LOSSES. 


AND PRESSURE, WITH CLEAN 
AND Dustep Mica INSULA - 
TION. 


Fic. 9.—Cunves or IRON Losses. 


therefore, the factor of safety also diminishes in this direction as 
the voltage increases. Accordingly, the test pressures ought not 
to be in the same ratio for all voltages, and the following rules, 
drawn up by the Verband Deutscher Elektrotechniker for the 
testing of insulation of machines and transformers, appear to be of 
the best practical value :— | 


Working pressure = р. 


For P < 5,000, test pressure applied for $ hr. = 2 P 
» 9,000 « P < 10,000 ,, " i ji = Р + 5,000 
» P > 10,000 ,, » » n = 1} P. 


In first-class works, however, the finished machines are tested at 
a higber pressure than is provided for by those rules, and the 
single parts are tested, before being fitted, at a still higher 
pressure. 

The author has never held the view that a high-pressure test 
weakens a dielectric in the same manner as excessive mechanical 
stresses weaken an elastic metal. On account of the variation of 
the dielectric factor of the materials employed and of the 
geometrical form of the electrodes, the stresses of the dielectric 
vary, and if there are any points where these exceed the disruptive 
strength, the dielectric punctures and carbonises. It is, therefore, 
advisable not to exaggerate testing pressures, but rather to seek 
safety in well-selected and tested materials, and in careful and 
thorough construction. In all cases the conscientious building up 
of the machine on the part of the designer isa better guarantee 
than the voltage test made on a newly-erected machine. It must 
be borne in mind that this latter takes place under the most 


_ favourable circumstances, while, on the other hand, an ex- 


perienced designer will consider the unfavourable conditions 
which may arise in actual practice. To demonstrate the effect 
of such conditions, experiments were made in our laboratory which 
are depicted by the curves shown in fig. 6. 

Curve A shows the relationship between the.creeping distance in 
millimetres and the pressure, for clean mica tubes. 
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А Curve B the same for mica tubes sprinkled with dry carbon 
ust. hos : 
Curve C that for mica tubes sprinkled with carbon dust and 
damped with steam. 7 
Although two machines, constructed with different creeping dis- 
tances, may stand the same normal pressure test, it may be that 
one is much better suited for practical work than the other. 


This cannot be ascertained by increasing the voltage of the pressure 


test. | 

The only reason why we are interested in the temperature is the 
harm it may ultimately do to the machine, and especially to the 
insulating matérial. From experiments made on samples of cotton- 
covered wire by the National Physical Laboratory of Great Britain, 
125° C. was taken as an approximate safe limit. With an engine- 
room temperature of 35° C., there would thus be left a margin for 
heating of about 90° C, 

The temperature of the outside of the machine is easily measured 
with a thermometer; the temperature inside the coils varies to a 
great extent with the construction. Even though we cannot 
measure the maximum temperature inside a machine, when the 
latter has been built—and strictly speaking this is what interests 
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Fig. 10.—CUBVE SHOWING EFFECT OF VARYING POSITION OF 
BrusH GEAR. 


us—the change of resistance offers a very convenient means for 
ascertaining the mean temperature. According to the Regulations 
of the Verband Deutscher Elektrotechniker the average heating of 


magnetic coils is measured by this method. A mean temperature 


rise of 60° is permitted, which corresponds to an increase in the 
resistance of 24 percent. This mean value also corresponds, as a 
rule, to a temperature rise of 40° C. at the exterior, measured by a 
thermometer. 

With armatures there is no material difference between the inner 
and outer temperatures, since the winding consists only of a very 
few layers. The German regulations, therefore, provide in these 
cases for thermometer measurements. They limit, however, the 
permissible temperature rise to 50° C. 

As to the influence of time, the temperature of small transformers 


becomes stationary after a 16-hour run, that of alternator coils after 


a 6-hour run, 

The temperature rise in an oil transformer can be seen from fig. 7. 
Here the lower parts do not heat at all at the beginning of the test.. 
The lower the thermometer is placed the greater the difference 
between the temperature rise obtained after a few hours’ run and 
the stationary value. | 

It is impossible to establish a universal ratio between the tem- 
perature rise after continuous running and after a 6-hours' run. 


It is desirable, therefore, in drawing up genera! rules, that these 


should not refer to any arbitrary time, but to the stationary tem- 
perature after continuous running. mE 

If there is no opportunity for fully loading the rpachine, an idea 
of its thermal characteristic may be obtained by the well-known 
method of running it alternately with a higher voltage and with a 
higher current, 80 that in each case the full loeses are obtained. 

The object of the heating test is solely to ascertain that the recog- 
nised standard limits for the heating are not transgressed. Whether 
the temperature of a machine incrases 20° C. or 50° C. is otherwise 
wholly immaterial, and it would be entirely premature to draw a 
conclusion as to the ample design of the machine from the increase 
of temperature alone. A low temperature rise is of no practical 
value if the machine cannot be overloaded owing to its com- 
mutator beginning to spark, its regulation being insufficient, or 
perhaps on account of its mechanical construction, or owing to 
its being driven by a gas engine. 

The efficiency of electric machines is defined by the ratio between 
input and output of energy. More accurate results are obtained by 
testing the losses than by comparing input and output. For 
supposing that the efficiency may be about 90 per cent., an in- 


accuracy of 1 рег cent. in measuring the losses will influence the 


value of the efficiency only to one-tenth of 1 per cent., the losses 
themselves being about 10 per cent. of the input. | 


To check the copper losses at full-load in armatures, the resist- 


ances ought to be measured after a regular normal run. Special care 
must be taken with continuous-current armatures in regard to the 
different brush contacte, and to the exclusion of the contact resist- 
ance of carbons. | 
What are guaranteed as iron losses in machines аге not the losses 


which occur in the unfinished iron, when the lines of force are 
uniformly distributed in exactly the way which the designer has 


prescribed in the armature core, but the additional losses due to 
varying density, dispersion, and, above all, to hysteresis and eddy 


current losses in other parts of the machine, whether solid or 
laminated. 3 | 

We, therefore, see that to calculate the iron losses of & machine 
we must base our calculations on curves of losses as determined 
from actual machines, which will be found to differ to & very 
considerable degree from those deduced from theoretical con- 
siderations. A | 

In illustration of this some curves of iron losses are given in 
fig. 8, which are taken from & few of the best standard works on 
electrical machine construction. The figure also contains a curve 
of loss, designed by the author as a basis for guarantees. Naturally 
the efficiency which has been calculated for a certain machine is 
very greatly affected by the choice of the curve of iron losses. The 
curves in the next figure (fig. 9) have been taken as a basis for the 
calculation of the efficiency of a certain machine. As may be seen, 
differences occur of 3 per cent. at full load and of 5 per cent. at 
half load. 

In order, then, to establish a comparison of guarantees as regards 
iron losses and to enable any one to judge the comparative value 
of different machines, it is essential that these guarantees should be 
calculated on identical lines. Because otherwise, in specifying the 
efficiency of a machine, a low efficiency is often not so much due to 
the fact that the machine offered is an inferior one as that the speci- 
fication has been worked out in a more thorough and congcientious 
manner. 

With continuous-current machines special care must be bestowed 
on the position of brushes. Fig. 10 shows the variation of the iron 
losses observed on & machine running as & motor with different 

kless positions of brushes. . 

If the voltage available differs a little from normal a correction may 

be made, assuming that the losses vary with the square of the voltage. 


This assumption is correct in most cases. 


Testing is simplified if the efficiencies of engine and generator are 
not guaranteed separately but combined. In this case the result 
will be obtained by indicating the engine and measuring the out- 
put of the generator. The simplicity of this method, and the 
importance of the result of this test for the buyer, have brought it 
into frequent use. ^ 

Though the accuracy of electrical measurements is much higher 
than that attainable in other branches of engineering, we must bear 
in mind that it is not absolute. Even with continuous-current 
tests special care is required to measure current or voltage within 
0'5 per cent. In dealing with high-pressure wattmeters, it is very 
difficult to get within 1 per cent. though the readings may be 
accurate within 0'1 per cent. 

Taking into account the inaccuracy of mechanical measurements, 
it appears absolutely necessary in the case of efficiency tests to 
allow a margin of error, up to 2 per cent. being commonly agreed 
upon. Even higher margins must be allowed in hydro-electric. 
plants, particularly when working with a small head of water. 

There is no difficulty in ascertaining power factors. The simplest 
way to obtain the power factor is by the 2-wattmeter method. 
Slight inaccuracies of the wattmeters may be eliminated if neces- 
вагу by interchanging them. eo | | 

There is no doubt that the greater the value of cos ¢ the 


greater the advantage to the owner of the machine, and par- 


ticularly to the supplier of energy, but in considering the question 
care must be taken that it is not attained by reducing the air-gap 
to too fine a degree. | 

With an alternating current the regulation is defined as the 
percentage drop of the voltage between no-load and full-load 
current with a certain power factor. In the case of trans- 
formers, however, it is usually ascertained by short-circuiting 
the secondary by an ampere-meter and observing in the 
primary the voltage required to give the normal amperes. But 
as a particularly good regulation is essential with transformers, 
it should not be obtained by reducing to a minimum the distance 
between the high and the low-tension coils. In comparing trans- 
formers for a very high voltege the author would prefer one with 
ample distance between the high and low-tension coils, even if the 
regulation were poorer. Apart from special cases, such as machines 
for electric furnaces or tramway machines to work in parallel with 


"buffer batteries, the closer the range of the regulation of generators 


the better. | 
The overload capacity for motors must be tested as regards both 
starting and running. In calculating the torque of alternating-current 


motors, one must not lose sight of the fact that if the torque varies 


with the position of the rotor, the user has to reckon with the lowest 
value. b : 

The overload capacity of alternating-current motors is often ascer ` 
tained in the simplest way by lowering the voltage until the motor 
ceases to ran. · In motors for pumps, fans, ventilators, and such-like, 
where a variation of the torque will never occur in actual service, it 
is this overload capacity (stability when the voltage falls) which is of 
chief importance to the user. | 

Machines, as a rule, are not intended {о run with a continuous 
overload, though it may be important for them to be able to do 
so for a short time. According to the German Regulations, 
machines should, as a general rule, be tested with a 25 per cent. 
overload for half an hour, and with 40 per cent. overload for 


. three minutes. 


With continuous-current machines, the maker must devote 
attention in designing a machine to making it run absolutely 
sparklessly. 

No doubt a sparking machine is bad; but even if the machine 
under test does not spark, this does not mean that it is good. 
It often happens that a machine which runs, say, fairly well 
to-day. will give trouble after some months of actual work. 
What is required, and what cannot be checked by a mere test, 
is reliability. This reliability, in the first place, is guaranteed 
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by the strength of the mechanical construction. A machine running 
under good mechanical conditions may give trouble if these con- 
ditions change through wear and tear, just as, in testing the materials 
for a machine, we must not lose sight of the fact that the electrical 
part, although important, is ooly a part, and that a machine, to be 
good, must be sound from both an electrical and a mechanical point 
of view. 

Efficiency as far as motors are concerned is very important in 
connection with a central station, where you have to pay a high 
price for power, but as regards generators this point is often over- 
estimated. It does no ра to trouble about one-tenth of 1 per 
cent. if it cannot be checked with accuracy and if you are losing 
efficiency in your engine and boiler house. Insist upon efficiency 
in your boiler house and renounce a few tenthe per cent. of efficiency 
in your machine, if by this it can be improved as regards regula- 
tion, overload capacity or safety. For instance, we often decrease 
to a great extent the efficiency of low-tension direct-current 
machines by increasing the number of brushes. 
number of brushes the machine would stand all that is required by 
the specification, and all that can be checked by the test, but we 
prefer a machine fitted with a greater number of brushes, as it will 
stand both an overload and bad attention. 

From the foregoing observations it is clear that one must not 
depend only upon measurements in order to form a due estimate of 
the capabilities of a machine, nor must one regard it as a better 
machine the better the values that are obtained. Such thecretical 
calculations must always be supplemented by taking due account of 
the constructive details of the machine, and also of the experience 
gained from acquaintance with machines of similar construction 
and origin. Hence the importance of selecting the most suitable 
materials and of testing them in a practical manner, 


Discussion. 


Mr. SKINNEB, Westinghouse Co., Pittsburg, in opening the 
discussion, said that present practice was to produce a cheap 
machine, which demanded a close knowledge of materials. He 
could hardly believe the author would agree to a temperature rise in 
machinery of 90° C.; in his experience 40° C. was a limiting rise, 
and the tendency was to force it down to 30° or 35° C. He had 
found it necessary to have specifications agreeable both to producers 


of material and manufacturers of machinery iu order to obtain 


satisfactory resulte. - | 


Mr. W. Н. PATCHELL deplored the absence of manufacturers 


from the meeting, and commended Prof. Epstein's way of using 
commonsense, instead of higher mathematics in dealing with his 
subject. The author had referred to the occurrence of surges. He 
supposed pressure surges were referred to, but judging from his 
experience in the running of plant, it was necessary that manu- 
facturers should take into account current surges. He was of 
opinion that it was possible to strain a dielectric in testing 
possibly incipient carbonisation might be set up which would 
weaken the insulating properties. In reference to the relation 
between creeping distance and pressure shown diagrammatically by 
the author, Mr. Patchell considered that time would have some 
influence in this; he also thought that a reference to the size of the 
oil transformers tested by the author, would have enabled mem- 
bers better to appreciate the results given, and remarked on the 
uneven temperature rises shown. He thought that sometimes too 


much importance was attached to guarantees—the personal con- . 


Stant of the firm tendering was equally important, as it was in 
many cases impossible to check guarantees. 

Mr. J. 8. Peck (British Westinghouse Co.), referring to 
numerous points in the paper, said that high permeability was 
sometimes very important, particularly when they had so low a 
frequency as 15 cycles. He thought 100° О. too high a temperature 
at which to uge iron; 55° C. was a fairer temperature, as machines 
did not often run at 100° C. The one use of insulation tests was 
in detecting the presence of moisture; nitric acid troubles, in his 
opinion, did not arise from brush discharge but from some simpler 
cause, and would not occur where the insulation was fitted for ordi- 
nary working conditions. He deprecated the use at the present time of 
high-density brushes as they were unsafe, and he disagreed that 
mica was an essential to the construction of high-voltage machines. 
Some makers had eliminated it, and some used paper and mica. 
Leatheroid bad its good features, but it must be kept moist other- 


wise it turned brittle. He was opposed to low-voltage long-time 


testing of machines, as machines usually broke down with a high- 
voltage instantaneously ‘applied, and the latter condition was 
essential in testing, to be fair. He agreed that the temperature 
measurements of machines should be taken after becoming stationary, 
and not when they were highest. In regard to the author’s tem- 
perature tests of oil transformers, Mr. Peck took exception (from his 
extensive transformer experience) to the hump in the temperature 
curves, which might be due to an error; he also considered 54? was 
not a final temperature, he judged the latter would go on rising for 
several hours. The author had mentioned that the accuracy of 
mechanical measurements of machine effitien¢y was much behind 
electrical; he thought that there was no other way of measuring in 
certain cases, as, for instance, where machines were built in 

Mr. E. H. RAYNER queried the author's methods in regard to the 
piercing teste, in view of probable errors; in thecaseof material under 
prolonged stress he supposed the damage was visible. He proceeded 
to give briefly the resulte of researches into the temperature rise in 
field coils with various coverings, &c.; and pointed out that in 
regard to temperature measurements of machines, where the latter 
were mechanically ventilated, the outside temperatures, after 
stopping frequently, got higher, owing to the heated air 
passing out. m | 


With a lower | 


Mr. S. Eversen bewailed the difficulties of instrument makers, 
who had to make three or four times the number of tests, as com- 
pared with makers of large plant, and often dealt with total sizes 
less than the errors allowed in large work. Referring to a special 
iron alloy introduced by Messrs. Sankey, which diminished 
hysteresis and eddy-current losses, due, he thought, to increased 
specific resistance, it appeared to be identical with Prof. Epstein’s 
sample, for which a curve of losses was shown in the paper. Insu- 
lation tests revealed the soundnesss of material; he thought high 
pressure tests might result in overstraining, and they couldn't say 
that it didn't. 

Mr. W. M. Morpey, in a communication, referred to the steel- 
alloy introduced by Hadfield and Sankey, and supplied by the latter ; 
its properties made it very useful in transformer and alternator 
work. 

Mr. VAL. FYNN, on the question of machine testing, commended 
an overall efficiency test, and Mr. Irwin described a method 
of analysing the losses in direct-current machines. 

Prof. EPsTEIN, who decided to communicate his reply in full, 
pointed out that in the oil transformers mentioned in his paper the 
upper oil was heated in the first instance, and it was only after 
some 5 hours that a rise in temperature occurred half-way down the 
case. Temperature rise had nothing to do with the size of the 
transformer, it depended only on the heat capacity of the materials 
of construction. He concluded by а brief reference to the question 
of piercing pressures, pointing out that he had measured the voltage 
in the н.т. and intended to make further investigations of the 
matter. 

The meeting closed with a few remarks from the President on the 
research work carried out by the National Physical Laboratory in 
this connection, 


Physical Society. 


AT the meeting held November 23rd, 1906, Prof. J. Perry, F. R. S., 
president, in the chair. A paper on the “ Electric Radiation from 
Bent Antenne was read by Dr. J. A. FLEMING, F.R.S. Mr. 
Marconi showed that if a vertical radiator earthed at the lower end 
was bent over so that a short part was vertical and a much longer 
part horizontal, it radiated less vigorously in the direction in which 
the free or insulated end pointed than in the opposite direction. 
He (Dr. Fleming) had shown mathematically that this difference 
depended upon the ratio of the wave-length of the radiated wave 
to the distance between the radiator and receiver, as well as upon 
the ratio of the lengths of the horizontal and vertical parts of the 
antenna. Mr. Marconi had operated with waves of about 150 
metres wave-length, but it appeared desirable to test the theory and 
the expressions given by the author for the electric and magnetic 
force round such a bent antenna by making experiments with 
shorter wave-lengths and correspondingly shorter distances. The 
paper is accordingly occupied with an account of experiz.ents made 
during the past summer in the quadrangle of University College, 


London, with radiating antenn:e consisting of wires bent in various. 


ways, which have the property of radiating electric waves more 
strongly in some directione than others. The receiving arrange- 
ment used was first described. It consisted of a thermo-electric 
oscillation-detector contained in a double test-tube, like a Dewar 
vacuum-vessel as used for collecting liquid gases. Four copper 
strips pass down the- inner tube, and platinum wires soldered to 
them are sealed through the glass. One pair of these are connected 
by a fine constantan wire about 0:02 mm. diameter, and the other 
pair are connected by а tellurium-bismuth thermo-junction which 
just touches the centre of the fine wire. А high vacuum is made in 
the space between the test-tubes. If electric oscillations are sent 
through the constantan wire and a suitable galvanometer connected 
tothe thermo-junction, this receiver affords a means of measuring 
the root-mean-square value of the oscillations induced in any 
receiving antenna when the fine wire is inserted hetween the 


antenna and the earth. The receiver used gave deflections almost 


exactly proportional to the square of the current passing through 
the fine wire. This receiver was inserted between an earth-plate 
and a vertical receiving-antenna consisting of a double copper wire 
20 ft. high with a small capacity-plate at the top. The trans- 
mitting antenna consisted of & similar wire and plate so supported 
that it could be bent over at any required height above the ground 
and the horizontal part swivelled round into various azimuths. 
were taken of the current in the receiving antenna, and 
plotted out as polar curves corresponding to the various directions 
of the free end of the transmitter. Curves are given in the paper 
showing the form of the polar curve when the 20 ft. transmitting 
wire is all vertical or bent over ata height of 1 ft., 2 ft., 3 ft., 4 ft., 
5 ft. and 10 ft. respectively from the ground, and these show that, 
the intensity of radiation in various azimuths for constant distance 
between receiver and transmitter becomes more unequal as the ratio 
of horizontal to vertical part of the transmitter increases. Also all 
the polar curves show а minimum radius vector or radiation corres- 
ponding to a direction of the free end of the transmitter such that 
it makes an angle of 70° to 75° with the line joining the earthed 
pointe of the transmitter and receiver. This is shown to be entirely 
in accordance with the theory given by the author. | 
The paper concludes with an explanation of similar effects 
observed by Mr. Marconi in the case of bent receiving antenne; 
and it is shown that these effects cannot be explained without 
admitting three sources of electromotive force in the bent receiving- 
antenne—(1) that due to the magnetic force of the incident wave, 
(2) that due to the electric force, and (3) an electromotive force 
due to the periodic insertion and removal of lines of magnetic force 
from the nearly closed loop formed by the bent antenne. Generally 
speaking, all the directive effecta found to be associated with bent 
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transmitting'and receiving antenne, as used for wireless telegraphy, 
are explicable"on the basis of the theory expounded by the author 
in the above-mentioned mathematical paper. The important bear- 
ing of these facts and observations on the problem of directive 
electric wave telegraphy was also pointed out. 

A paper entitled “ Auroral'and Sun-spot Frequencies Contrasted,” 
was'read' by Dr. C. CHRER. | 

A paper “On the Electrical Resistances of Alloys” was read by 
Dr. R. S. WILLOwS. Lord Rayleigh has given a theory intended to 
account for the high resistance of alloys compared with that of the 
constitnent metals (Naturc, June, 1896, and Collected Papers, 
Vol. IV, p. 232). According to this theory, when a current is sent 
through an alloy it sets up a series of Peltier effects at the junctions 
of the dissimilar metals, and bence also a back E M.. Since these 
effects are proportional to the current, they are indistinguishable 
from a resistance undcr ordinary conditions. It is this spurious 
resistance that may account for the difference jn behaviour of an 
allov and a pure metal. The author attempted to put this in 
evidence by measuring the resistance of an alloy with direct and 
also alternating currents. At the instant of reversal of the latter 
the back км к. will sssist the external E.M F., and hence more 
current will pass, i.c.. the resistance will apparently be reduced. A 
bridge method was used, the frequency varying between 10-989 per 
second. No spurious resistance could be detected. If it were pre- 
sent its temperature coefficient would probably differ from that of a 
pure resistance. The method was therefore used between tempera- 
tures 100° C. and that of liauid sir, but again with negative results. 
A minimum accuracy of 0:02 per cent. was attained. 

Prof. J. A. FrgwiNG said Lord Rayleigh's theory was ingenious, 
but it pre-supposed a coarseness of structure in the alloy. An 
alloy was probably a substance of the nature of a solution with a 
fine structure, and it was difficult to sce how thermo-electric E.M.F.’s 
could be brought into play without discontinuity of material. 

Mr. A. CAMPBELL said that shortly after Lord Rayleigh advanced 
his theory he made some experiments to try to detect if alloys 
showed changes of resistance when tested with alternating and 
direct currents. The alloy selected was ferro-nickel, as it was ex- 
pected that this would show the effect strongly, as the constituents 
give a strong thermo-electric Е.м r. No difference could be detected 
between the apparent resistance with the direct-current and with 
alternating-current of frequencies up to 80 per second (the usual 
correction for contact difference being found and applied). 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Combined Time Meter for Tramways. 


TRE method of checking current consumption in tramway working 
by means of time meters is the only one feasible at the present 
time, and more attention is, therefore, being given to this system 


of controlling drivers of cars. Up to now the practice has been to | 
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Еа. 2.— TRR ACME TIME METER. 


use one time meter on every car; this answers the purpose where- 
ever cars are equipped with one motor only. For cars with two 
motors, a time meter is required that distinguishes between running 
in parallel and deren fen series, for it is found in praotice that a 
motorman can falsify his records by slipping in a good deal of 
Parallel running when he thinks he is not observed, and in that 
way giving as good a record as another man who is a far better 


driver. To make this system perfect, the Acme Митив Co., of 


46, Queen Victoria Street, E.C., whose time meter for single 
motors is already known, have brought out a combined time meter 
designed on the above-mentioned principle. This instrument 
allows the contro! of both motors on separate dials, and avoids the 
trouble of installing two instruments for which, as a rule, there is 
no room on tramcars. 

This combined time meter will be useful on most tramway sys- 
tems. If one takes the ordinary town tramways, there is always a 
certain portion of the denser districts where it is impossible for a 
man to run on the parallel notches, except to be constantly throw- 
ing on and off; series running would give just as efficient time- 
keeping in these parts, and with greater economy in power 
consumption. If a motorman is not restricted on his parallel 
notches he undoubtedly, in such cases as this, uses them frequently, 
and the result is that he is always speeding up and braking his 


car. Instances are known of a reduction in power consumption of 


some 25 per cent. by restricting the parallel notches, except where 
they can be used on good long straight stretches and no frequent 
stops are required. The nal element varies considerably with 
different motormen, and the time meter is an excellent means 
of controlling it. 

We understand that the “Acme” time meter registers correctly 
with a variation of voltage of 20 per cent. on either side; it will, 
therefore, record the time not only when the full series and full 
parallel notches are ор, but also when a man is on the resistance 
notches. A careless man will, undoubtedly, keep on these longer 
and, therefore, work less economically than another man who is 
smarter. The “Acme” time meter will show the difference 
between these two classes of men also. 

Fig. 2 shows the apparatus without the cover. The two time 
meters are fixed side by side on a common base; they are started 
by a small electric motor, whose armature runs in the stray field of 
& permanent magnet. Fig. 1 shows the trident armature. Special 
attention has been given to the construction of the brushes, so that 
they should be able to withstand the greatest possible vibration. 
The two clockworks of the time meter are of the simplest con- 
struction. The escapement is connected with the motor by means 
of a flexible shaft ; the clockwork has springing figares. 

The meter consumes only 8 milliamperes; the potential differ- 
ence of the brushes is 4 volta. 

The meter can be fixed anywhere on the car; it weighs about 
44 lb., and its measurements are :—Height, 54 in.; length, 9 in.; 
depth, 43 in. 


“XL” Electric Stoves and Wooden-Metal Fittings. 


Mrssrs. О. C. Hawkes, Lrp., of 69 and 70, Aldersgate 
Street, E.C., whose convector electric stoves have already 
been described in these pages, are issuing some special literature 


HawkEss WoopEN-METAL ErLEocTBIO FITTINGS. 


relating thereto. One of the pamphlets is an abridged price 
list containing seven designs of the cheapest forms of “ ХІ,” 
induced draught electric stoves, particularly adapted for use 
by central station men. It gives a range of cheap stoves in 
attractive form, and briefly explains the advantages of the 
system. It is neatly produced, and is intended to be of ser- 
vice to the commercial departments of electricity supply under- 
takings. The other pamphlet is designed particularly for dis- 
tribution amongst consumers, and deals with the cost of installation 
of stoves in a general way, and aims at guiding the intending 


EDAD P c т ттлт т лал ыиы е таң 


Vol. 59. No. 1,516, Ожовмвев 14,1906] THE ELECTRICAL REVIEW. 


945 


eee 


customer into the right track in arranging for the installation of 
electric heating. The company is also issuing a postal card among 
the trade for the purpose of keeping the XL stoves in their mind. 

We recently had an opportunity of seeing the various manu- 
facturing operations in connection with these stoves at the 
firm’s Globe Works, in Bromegrove Street, Birmingham. We 
learned that the demand for them had been so great as to 
exceed all anticipations. We were interested in watching the 
art-metal workers engaged in the production of the beautifully 
designed hand-hammered framework which has characterised the 
XL stoves, and also the production of the electrical interior 
made on the firm's patent principle. Our readers may remember 
that these stoves are designed to draw the air of the room in 
at the bottom, raise its temperature to 400-600* F. and emit it 
at the top. The arrangement secures the greatest possible current 
density in the interior, and therefore the greatest possible concen- 
tration of heat without the disadvantage of buried wires. It is 
claimed that a standard stove will raise a thermometer 10* F. in a 
room of average size, in a quarter of an hour. It is the custom of 
Messrs. Hawkes to stamp the amperes taken to produce a required 
temperature on the back of each stove; some were under test in 
the test-room at the time of our call. All of Messrs. Hawkes's 
radiators are not made of ornate design—some plainer and cheaper 
Samples are made for factory service in assembling and other 

ops, 

An admirable display of these stoves is to be found at the firm's 
Aldersgate Street showrooms. By the way, it is Messrs. Hawkes's 
intention to concentrate all their electrical business at this address, 
and new floors are being taken with that object, but Birmingham 
will continue to be their manufacturing centre. The firm's long- 
standing reputation for artistic wood, metal and glass work has 
afforded it & full justification for taking up the design and manu- 
facture of electric light fittings. From the variety of examples 
shown, it is clear that they have left the beaten path in this matter 
of wooden fittings, and have hit upon a happy combination of art 
metal and wood, which gives a distinctly lighter effect. A couple 
of such specimens are shown in the accompanying illustrations. 
These, we believe, will be found to be quite unusual, but they are 
thoroughly representative of the original and pleasing work of 
which Messrs. Hawkes are making a speciality. Many of their 
fittings are attractively relieved with enamels and repoussé work, 
with art colouring decoration effected by means of powdered 
glass. 


An Automatic Time Switch. 


Mr. G. Ввлотлк, of Upper Thames Street, bas recently intro- 
duced an ingenious little automatic time switch for preventing the 
excessive use of electrical energy by irresponsible persons in such 
situations as lavatories, bedrooms, corridors, cellars, &c. 

The operation of the device depends on the heating up of a com- 
pound metal strip, which, in expanding, breaks a contact, com- 
pelling the curreat to use an alternative path round an electro- 
magnet, which is connected in parallel. 
armature effect the switching over or cutting off of the installation 
according to the type of switch selected. 

The construction of the device is simplicity itself; it is adapted 
for either direct or alternating current (110-250 volts), and with 
its reasonable price and convenient size (24 in. diameter x 3 in. 
wide) it should find a place in many installations. 


LEGAL. 


‘ATTORNEY-GENERAL v. THE MEnsEY RainLwav Co. 


JUDGMENT was given on Tuesday last week, in the appeal of the 
defendante in this case from a judgment of Mr. Justice 
Warrington, who came to the conclusion, with reluctance, that 
the omnibus business of the defendants was not incidental to, or 
consequential upon, their business as a railway company, and 
granted a declaration and injunction as prayed. Hence the present 
appeal of the defendants. 

Mr. Upjohn, K.C., Mr. Norton, K.C., and Mr. Shaw appeared for 
the appellante ; and Mr. Cripps, K.C., and Mr. Leslie Scott for the 
respondents on the appeal. 

Lord Justice VAUGHAN-WILLIAMS, in giving judgment, said the 
real position taken up by the defendant company was that it did 
carry on the business of omnibus proprietors bond fide for the purpose 
of giving passengers facilities for reaching the railway station or 
their destination after travelling as 5 on the railway, and 
that the competition of the municipa 
tramways converging at the landing and embarking stations of the 
ferry, made it essential to the conduct of the railway business that 
the defendant company should afford such facilities for the use by 
the public of their railway under the Mersey competing with the 
ferry over the Mersey, and that the defendant company would 
prefer, if it were possible, which it was not, so to do, to carry by 
their motor-omnibus system exclusively those boarding or alighting 
at the stations of the defendant company. Не could not persuade 
himself that the omnibus business was consequential on or inci- 
dental to the statutory powers of the defendant company in such 
sense as to bring it within their powers. He thought, however, 
that the Court ougbt, before confirming the injunction, to give the 
defendant company every -facility for so modifying the mode of 
running their omnibus system as to bring it within their statutory 


The magnet and its - 


ferry served by the municipal . 


powers. He thought, therefore, that they ought to postpone the 
confirmation of the order of Mr. Justice Warrington to enable the 
defendant company to modify their system, and to enable the 
Court so to arrange the terms of the injunction as to leave the com- 
pany free to supply omnibus facilities for passengers going to and 
from their stations. The question of costs should be dealt with 
when they received from the railway company a statement of the 
conditions they thought they could take upon themselves for the 
continuance of their system. 

Lord Justice MourTON said it could not be denied that the 
defendants’ service worked in all essential respecte as an ordinary 
omnibus service, and he suggested that the company should give an 
undertaking modifying their working, во as to limit it to the 
carriage of passengers on the railway. 

Lord Justice BuckLEV thought that upon the defendants giving 
an undertaking that they were prepared to abandon the separate 
fares for persons travelling between points, neither of which was 
the central station, and that they would in future make all fares 
charged on the omnibuses fares to and from some one oftheir 
Stations to the exclusion of fares to and from places, neither one of 
which was such a station, the injunction granted below should be 
discharged. 

After some discussion, it was arranged that the question of the 
undertaking to be given by the company and the question of costs 
should be mentioned on Wednesday. 


ELECTRICAL PATENT ACTION. 


THE matter of Mr. S. J. Brown's Patent, No. 1,434 of 1889, came 
before Lords Justices Moulton and Buckley in the Appeal Court on 
the 7th inst. The patent relates to improvements in electric tele- 
graph apparatus and to means for eliminating a varying zero in 
the recording instruments and for obtaining a better definition of 
the signals than before. ; 

The action was one for revocation of the letters patent on the 
petition of Dr. Muirhead, who alleged that electro-magnetic shunta 
and induction coils with open and closed circuits had been sold and 
manufactured for years prior to the date of tbe patent and were in 
general use. The respondent wished to obtain information as to 
the real nature of the things to be alleged against them, and 
applied for further particulars. The Court of Appeal hed held that 
certain particulars had to be given under the statute, but refused 
the application for further particulars. The respondent then 
applied for leave to administer interrogatories, and now appealed 
against Mr. Justice Neville's refusal. | 

Mr. BousrIELD, K. C., who appeared with Mr. Graham, K. C., for 
the respondent, said the substance of the interrogatories was 
whether the anticipations alleged were in existence ; if so, whether 
they could be seen, and if not, whether the petitioner would kindly 
say what they were. What they wanted to know was the pro- 
portions of self-induction and resistance. 

Mr. WALTER, К.С. (for the petitioner), said he was perfectly willing 


to give inspection of anything he had, but the interrogatories 


involved the construction of the specification, and related to the 

petitioner's case. i 
Lord Justice MourToN said the respondent had no right to ask 

the other side to give their conclusion on the evidence they had. 

Mr. Walter had offered as much as they could reasonably expect. 
The appeal was dismissed. 


LEGAL QUERY COLUMN. 


‚ [Questions addressed to the Editors for insertion in this column should 


be written on one side of the paper. Free use of fictitious memes 
may be made. Answers are furnished by a barrister-at-law.] 


% With reference to a query (No. 60) relating to the provision of 
fuses by undertakers, which was published in this column in the 
ELECTRICAL REVIEW for November 23rd, the opinion was expressed 
that there is not, so far as can be ascertained, any special provision 
in the schedule to the Electric Lighting Clauses Act, 1899, relating 
to the provision of main fuses. This was advanced in answer to 
the question whether a corporation is within its legal rights in 
charging customers for a main fuse which is the only one between 
their mains and their meter. A correspondent has since pointed 
ont that this matter is dealt with in the Board of Trade Regula- 
tions under the Electric Lighting Acte, 1882 and 1888, 7. 38 of 
which provides that a suitable safety fuse or other automatic dis- 
connector shall be inserted in each service line within a consumer's 
premises as close as possible to the point of entry, and contained 
within a suitable locker or sealed receptacle of fireproof construc- 
tion, except in cases where tbe service line is protected by fuses in 
a street box. This clearly implies that the fuse in question must be 
provided by the corporation. | 


No. 61.— Private Supply of Electricity Whether Provisional Order 
Necessary. 

“ Grascow” writes: Can you inform me whether it is com- 
petent for & private company or person to generate and supply 
electricity to the inhabitante of a town without obtaining 
Parliamentary powers? 

*„* There is nothing to prevent any private company or person 
undertaking,the supply of electricity. The Electric Lighting Acts 
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are enabling only, that is to say, while they confer privileges upon 
persons who supply electricity in accordance with a provisional 
order, they do not prevent private persons from undertaking any 
such enterprise. At the same time Glasgow may have some 
difficulty in procuring the necessary consents from the local 
authority to lay mains under streets, though they can be carried 
overhead without such consente. Further, he should take care to 
comply with the Board of Trade regulations which are specially 
directed to private undertakings. These regulations are set out in 
Shiresa Will’s "Law of 'Electric Lighting,” Second Edition, р. 82, 
or they may be obtained sub. (it; Regulations Prescribed by the 
Board of Trade under Sec. 4 of the Electric Lighting Act, 1888," 
from Messrs, Eyre & Spottiswoode, London, E.C. | 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Oorrespondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Electricity Supply on the Rand. 


Much attention is at present being drawn to a scheme to 
supply the Witwatersrand gold mines with electric power 
generated at the Victoria Falls. As I have had occasion to 
investigate this matter on behalf of the Rand Central 
Electric Works, Ltd., and as the matter is one having con- 
siderable public importance, I should like to communicate 
to you some of the conclusions at which I have arrived, and 
the directors of the works have authorised me to do this. 

First, as to the amount of power which is required in the 
Rand. The total horse-power in the mines on the Rand is 
officially given as about 230,000. Of this, however, about 
half is used in mines whose probable life does not exceed 
15 years, and may, therefore, be left out of account. Of 
the remainder about 25 per cent. is used at present in the 
form of compressed air at the faces, where it is unlikely that 
the electric will supersede the pneumatic system ; of what is 
left something like 12,000 н.р. is already electrical, so that 
the total possible future market in the Rand, so far as can 
be seen, is about 75,000 н.р. Considering the large capital 
expenditure required for electrification and the varying 
views of mining engineers as to the extent to which it is 
feasible to use electricity in the mines, it will be seen that a 
total of 50,000 н.р. represents a somewhat sanguine estimate, 
and that the preliminary amount of 20,000 H.P. now being 
spoken of as a small first instalment really represents а fairly 
large proportion of the possible demand. 

The Victoria Falls scheme is to start with the erection on 
the Rand of an ordinary steam station on modern lines, con- 
taining about 20,000 н.р. in boilers, steam turbines and 


dynamos. This, of course, would be in itself a reasonable 


and proper scheme if it were not to be grossly over-capitalised. 
But although it may be shrewdly suspected that this station, 
if it were ever constructed, would be the end as well as the 
beginning of the enterprise, I am bound to assume, at least 
on paper, that the scheme for which the public is to find 
money is something enormously greater. 

First of all, then, comes an ordinary 20,000-H.P. steam 
station. Next a huge low-level reservoir with electrically- 
driven pumps to utilise a part of the power coming from the 
Falls for pumping water into a second reservoir 600 ft. 
above the first. Then pipe lines coming down again 
connected to separate turbine-driven electrical plant again of 
20,000 H.P., 80 that at this stage we have 40,000 H.P. of 
dynamos, 20,000 н.р. of steam plant, and the same of 
turbines and 6,000 н.р. (more or less) of electric motors and 
pumps, two reservoirs each of about 20 million gallons 
capacity with their dams, &c., and two high-pressure pipe 
lines, all for a gross delivery of 20,000 н.р. to the mines. 

The reservoirs are to be large enough to contain water 
for driving the 20,000-H.P. turbine plant for 12 hours con- 
tinuously, in case of a breakdown. This hydraulic arrange- 
ment, according to Mr. Wright, enables an interruption of 
more than 12 hours of the transmission line to occur before 
the steam reserve station need actually be put to work," so 
that it “ renders unnecessary the very heavy cost of keeping 
the reserve station always under steam throughout the year." 


* 


Further, Mr. Wilson Fox says that the erection of a steam 
reserve station on the Rand is a sine qua non demand on 
the part of the mine-owners,” at which I am not at all 
surprised. | 

Then, in addition to the plant which I have mentioned, 
the complete scheme provides that each 20,000 н.р. at the 
Rand must have (a) about 30,000 н.р. of turbines, dynamos 
and transformers at the Falls; (5) 700 miles of high 
tension transmission; and (7) 20,000 н.р. of transformers, 
&c., at the Rand. It strikes one as rather a large order 
to have to provide about 70,000 н.р. of dynamos alone, and 
50,000 н.р. of turbines, not to mention the 700 miles of 
transmission line, the steam engines, reservoirs, pumps, pipe 
lines and so on, for the sake of 20,000 H.P. on the Rand 
itself. 

And it must be noticed that this is not only just at the 
start, for if Mr. Wilson Fox’s statement which I have 
quoted above is correct, the power of the steam station, the 
power of the turbine plant and the 12-hour capacity of the 
reservoirs must always be kept equal to the capacity of the 
transmission from the Falls. When the latter, therefore, 
comes to 50,000 H.P., there must be & 50,000 H.P. steam 
station, reservoirs to supply 50,000 н.р. for 12 hours, a tur- 
bine-driven plant also of 50,000 H.P., and во on! I can 
hardly imagine that the effect of this triple system upon the 
capital cost, and therefore upon the capital charges, has been 
seriously considered by the promoters, but I trust the public 
will consider it very seriously indeed. 

As a matter of comparison, and as showing what the real 
financial magnitude of the business is on a proper commercial 
scale, it is interesting to notice how the Rand Central Elec- 
tric Works, who are no/ asking the public for any capital, are 
situated, now that they are extending their plant on modern 
lines with the intention of supplying cheap power on a large 
scale. They possess an excellent site near the coalfields, 
where they are now obtaining coal under 10s. a ton. They 
have a 12,000-volt transmission line already erected along 
the Rand, they have long ago obtained full power to supply 
the mines wherever current is required, and they also have 
acquired the right to put up & new transmission line along 
the Rand, at 50,000 volts, for power purposes. The total 
cost of extending the Rand Co.’s present plant by an amount 
of 20,000 H.P. and putting down the corresponding trans- 
mission lines along the Rand is estimated at under 
£400,000, and tenders for the first section of the plant 
are at present under consideration. The total cost of this 
plant will therefore be about £20 per horse-power, and the 
whole capital charges upon it, allowing for interest at 6 per 
cent. and for ample depreciation, will not exceed 0°15d. per 
unit sold to the mines. | 

The total cost of the Victoria Falls Power Co.’s complete 
triple system cannot be less than £100 per horse-power. The 
capital charges alone on this will amount to about 0°80d. 
per unit. As power must be sold for something under 1d. 
per unit, it is obvious that practically the whole price is 
swallowed up in capital charges before anything whatever is 
put down for working, maintenance and management, 
including the “ proper patrolling ° of 700 miles of veldt. 
and the ‘sufficient number of breakdown gangs.” 
Besides all thie, I understand that £1,000,000 in ordinary 
shares is to be paid for the Victoria Falls concession. As 
the interest on this sum at 5 per cent. would much more 
than pay for the whole of the feed water for 50,000 U. p. 
at а steam station at the Rand price of 38. per 1,000 gallons, 
it is also not easy to see where the boasted saving in this 
item, at any rate, comes in. е 

I до not wish to take up your space with any discussion 
of technical details, although on such points there is much 
to be said which differs from the statements which have 
lately been going the round of the papers. But I write 
this in the hope that an engineer’s view of the hopeless 
finance of the scheme, apart altogether from ita special 
engineering difficulties and possibly fallacies, may, perhaps, 
prove a useful counteractive to the fascination which any- 
thing sufficiently big and sufficiently distant seems to exercise 
on the public. | 

I hope that some day the enormous energy available from 
the Victoria Falls may be fully utilised (no doubt in the 
neighbourhood of the Falls, as with Niagara) to the great 
advantage of the world in general, and of South Africa in 
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particular. But I am very sure that the present scheme is 
not one which can ever yield any profitable return. 


Alexander B. W. Kennedy. 
Westminster, December 11th, 1906. 


Wireless Telegraphy. 


“ Your Correspondent" is a good example of the law of 
compensation in nature. His instinct of self-preservation 
is evidently developed in proportion to his needs. Realising 
his deficiencies he preserves his anonymity—a wise course for 
anyone who, when his misstatements have been exposed, has 
not the moral courage to admit his errors, but can only evade 
the issues and make farther misstatements. 

There is no inconsistency between the position I took in 
my letter on November 27th, and that which I have taken 
a other time in relation to the matters with which it 

ealt. 

* Your Correspondent" appears to imagine that it is 
practicable to give a correct interpretation of a provision of 
an agreement by quoting a sentence from it. Not only any 
lawyer, but any man of affairs, is aware that the position 
under a legal agreement is not disclosed by quoting a few 
words from it, and that it requires to be read as a whole. 

The Post Office Department has been informed by the 
company that in the opinion of its legal advisers its agree- 
ment with the Post Office does not bear the interpretation 
which ** Your Correspondent " put upon it. The company's 
experience entitles it to attach greater weight to this 
opinion than to that of the lawyer of so ill-instructed a 
client as ** Your Correspondent.” 

I made no complaints in the Conference: I criticised 
the provisions of the Convention ; showed that the policy 
pursued by the Marconi Companies was in accordance with 
precedent and usage in all public telegraph services and 
analogous public services of any kind; that it was a 
fallacy to assume that the refusal of the Marconi Companies to 
intercommunicate was contrary to usage and precedent ; that 
the Convention provides for a service based on principles upon 
which no highly specialised public service is worked—viz., 
common use by competitors of apparatus, the use of which 
is the subject of competition; that the stipulations made 
by the chief Admiralty delegate at the beginning of the 
Conference had not been complied with ; and that the argu- 
ments of the Post Office delegate in favour of exempting 
well-organised stations from the obligation to intercommuni- 
cate, if carried to their logical conclusion, were also argu- 
ments against the principle of intercommunication upon 
which the Convention is based. 

To these criticisms, neither in the Conference nor to the 
company have the British delegates been able to make 
good any reply, nor has anyone else ever made good any 
reply. 

I am aware of the instructions given to the British 
delegates. In my opinion, they did not carry them out. 
The British delegates did not carry every point they deemed 
vital, if they deemed any points vital which they urged at 
length. Only on one occasion did the British delegates 
succeed in carrying & vote against Germany. There were a 
number of arrangements advocated at length by the British 
delegates which they did not procure a majority of the 
Powers to adopt. They asked, inter alia, that :— 

(а) Each State should reserve to itself the right to 
exempt certain stations from the obligation to exchange 
messages With ships fitted with apparatus of any system. 

(5) An extra rate should be paid for messages to coast 
stations from ships equipped with apparatus of a system 
differing from that employed at the coast stations. 

(c) Six British Colonies should have the right to one vote 
each at the next Conference. 

(d) Intercommunication between ships carrying different 
systems should not be enforced. 

(e) Suitable regulations should be devised for preventing 
interference and disturbance, and means should be adopted 
for enforcing these regulations. 

On (b) (c) and (d) they were definitely outvoted, and in 
response to (a) the German Government carried a declara- 
tion signed by the majority of the Powers declaring that 
they would not exempt stations, | 


The proposal (e) clearly pointed to centralised control— 
the only means by which in a service of this kind regulations 
can be enforced. The Convention provides for a service 
based on the principle of decentralisation of division of 
authority among: a number of competitors. 

Does any sane man imagine that regulations preventing 
interference and confusion, can be satisfactorily enforced on 
a number of competitors who make common use of certain 
apparatus under such conditions that no one can get any 
value out of it unless some of the competitors forego from 
time to time, for the benefit of another of them, the use of 
the apparatus ? 

It is not correct that as representative of Montenegro I 
had no vote in the Conference. Each State represented had 
one vote; and for voting purposes these votes had exactly 
the same value. For example, the votes of Montenegro and 
Monaco together outweighed the British vote in the pro- 
portion of two to one. The British delegates were con- 
stantly outvoted in the Conference by Germany, aided by a 
number of minor States. 

The statement made by me in my letter of November 
27th with regard tothe Admiralty contract—that it is not 
correct to say that “the Admiralty is not compelled to 
purchase any more apparatus from the Marconi Co., except 
Jiggers and trays of Leyden jars "—is no mere verbal quibble, 
but a fact; and if * Your Correspondent" refers to the 
Admiralty on the subject, and tle department thinks it 
worth while to give him the information, he will find that 
I am correct ; and no one is in a position to substantiate a 
denial of my statement, or the correctness of “ Your Corres- 
pondent's.“ | 
Marconi’s Wireless Telegraph Co., Ltd. 

Н. CuTHBERT На, Managing Director. 


London, December 11th, 1906. 


Inventors and Common Sense. 


The interesting letter of * Convalescent," arising out of 
the braking correspondence, leads me to send you the 
following few thoughts on the above subject. The term 
"inventor" is a very elastic one and covers a wide area. 
The average engineer generally fights shy of the term 
“inventor.” It brings before his mind visions of a very 
persistent and insistent type of individual who generally 
wants you to undertake the manufacture of something or 
other in which there is the usual “ mint of money." luven- 
tions have become a very important part of our engineering 
world. There are something like 25,000 patents, good, bad 
and indifferent, chiefly the last two classes, taken out in 
Great Britain per annum. 

A good share of these are stillborn, and never reach 
adolescence, otherwise the complete specification stage. 
Again and again we see the words Abandoned, Abandoned, 
and many a weary story could be told before these words are 
uttered officially. ö 

It is mere tautology to give the inventor's opinion of 
himself. Clearly, then, let us recognise the main conditions 
for the success of an “ invention" :— 

1. A really good and clear idea. 

2. À large amount of study, sacrifice, common sense aud 
* donkey work." ; 

3. A sympathetic capitalist manufacturer, if the inventor 
has but little capital. The following may be useful, although 
they partake of the nature of cold water. 

4. Don’t expect a manufacturer to throw aside his present 


methods of manufacture because a complete stranger, of 


whose competency he knows little or nothing, says, “ There 
is something infinitely better than yours.” 

5. Don’t expect any manufacturer or capitalist to rush at 
you with open arms, however good your invention may be. 
Caution and solidity are more the order of the day. 

6. Don’t be technical for the sake of being technical. 
Because you are an electrical engineer don’t devise com- 
plicated electrical means, when a simple manual operation 
is all that is wanted, and can be easily done. 

7. Remember that the manufacturer often stands to lose 
more, far more, than you do in the event of non-success. | 

8. An inventor, per se, is often of less use than a com- ; 
petent workman. > . o> 3 К : | 
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9. Use common sense—anent common sense, the following . 


I hasten to say is pure fiction. "The other night the shade 
of Robert Louis Stevenson visited me, and our conversation, 
telepathic, was on common sense. This is the story he told 
me, in his own simple, pure style. Upon a. time, a sailor 
friend of mine returning from a voyage to the Island of 
Falesa, brought back with him a peculiar little wooden image, 
which at great pains he had got from an old native 
headman, who wept sore to pars with it. Being an ordi- 
nary man and getting a bit sick of seeing the thing always 
knocking about under his nose, he made good to chop the 
thing up, and was about to squarely settle it altogether 
when something took him off it. Shortly after he gave 
it to me and went off to sea. In less than twelve months he 
met Davy Jones face to face. Well, I put the thing away 
in a cupboard, and straight forgot it, until one night I went 
to the cupboard, and there the little chap was blinking at 
me, wanting to say something pretty bad, and couldn't find 
how. It knocked me in a heap for a time, till I got breath. 
He was a rum looking little fellow with great staring eyes, 
and bushy eyebrows. His top lip was drawn and showed his 
yellow fangs. His bottom jaw stuck out like a vessel’s bow- 
sprit. But what hit me most was the great square forehead, 
and on nights when the moon was full, an old scar in the 
middle would gleam, and look wonderfully like an ill- 
scrawled ** Com-sen," on which I thought much, but being 
only a trader, fell short like the fool I am. | 

His feet, too, had long toe-nails, which hurt fearfully 
when be lashed out, at being displeased, which he often 
was. After a time I got to like his old figurehead ; for he 
meant me no ill, and his advice was always sound. 

I got in the way of asking him about most of my 
schemes, and many a time he has thrown them in my face 
and kicked me. His kicks, my God ! they did hurt. 

I was like to fall foul of him above once, and once I made 
fit to do without his advice, but I came home like a beaten 
puppy. So that I—but here I am, babbling away like a 
- kid—and tle ише gone. ' 

Alfred V. Newell. 

Manchester, December 10th, 1906. 


Commutator Lubrication. 


With reference to the above, І am very much of the same 
opinion as “ Electra." I have experienced some trouble in 
finding a suitable lubricant for small generators of from 
100 Kw. to 300 kw. For generators of about 100 KW., 
benzoline acts very well as a lubricant, at the same time 
keeps the commutator fairly clean. For generators of 
300 Kw., I have used plain paraffin for more than two years 
and find it answers admirably, though occasionally it should 
be wiped off as soon as put on to clean the commutator, or 
there will be a series of sparks, owing to the paraffin clearing 
the carbon dust from under the brushes. Paraffin wax 
generally collects at the bottom of the brushes, and when 
mixed with dust (plenty of which is flying about as a rule), 
sparking ensues, through its tendency to set up an insulation 
resistance. 

T. J. B. 

December 10th, 1906. 


~ 
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Rail Corrugation. 


I feel confident that the discussion on corrugation of rails 
is taking a practical course when the cause is attributed to 
the rolling. Ever since this theory was introduced, I think 
by Mr. E. Kilburn Scott a year or two back, I have felt 
satisfied in my mind that he had solved the source of our 
troubles. I cannot quote Mr. Scott’s exact words, but he 
put it down to the irregular passage of rails through the 
mills driven by antiquated steam engines, giving anything 
but a regular turning movement. Mr. Yerbury points out 
that too much play in the pinions and bearings of the rolls 
leaves & series of corrugations, called **teeth marks," upon 
the unfinished rails. In the smoothing down of them a 
wavy fibre is certain to be formed, and a varying hardness. 
of metal throughout the length of rail. This wavy con- 


dition may be attributable to a collection of causes, among 


which the two above-mentioned are the principal. 
Perhaps in addition to these, an irregular movement of a 


rail through the rolls might give a varying temperature to 
the bulge of metal thrown out on the rail in front of the 
rolls, hence a varying density and hardness, as it is forced 
down, of & wavy nature varying with the depth to which 
the metal is affected by pressure. "These waves would most 
probably coincide or synchronise with the “ teeth marks" 
spoken of by Mr. Yerbury, and thereby add to the unequal 
hardness, which would have a consequent effect upon the 
wear of rails. If this be the true cause of rail corrugation, 
I concur in Messrs. Bowker’s and Ye: bury’s contentions—that 
prolonged rolling at low temperatures and annealing would 
lead to an improvement in raile, but think the rolling pro- 
cess should be carried out last of all, in order to leave a 
finished tread free from irregularities liable to occur in the 
annealing. 

I think, however, that the first step in the direction of 
improving the condition of rails is for rolling mill engineera 
to provide better driving gear. An electric drive, for in- 
stance—which many may by now have applied—and some- 
thing to take the place of the roll pinions, whereby a perfectly 
steady motion is obtainable, would apparently be just as 
necessary. 

I may say that I have had experience of corrugations 
upon rails with concrete foundations, also upon those having 
cross-sleeper construction, and have little faith in the 
theory that foundations affect the rails in this respcet. 

I have seen a worn piece of rail with the upper part of 
the tread ripped off, the su:faces of which bad a wavy 
appearance, but cannot say if it had a corrugated tread. I 
have observed rails manufactured over ten years ago which 
had better wearing qualities all round than some turned out 
more than five years later. 

H. Thom, 


Late General Manoger, Madras Tramways. 


Southampton, December 10th, 1906. 


A Plea for the Hectomegaline. 


I have consulted many works on the theory of the 
dynamo, and in all of them I find the flux measured in 
C. G. S. units (Lines), while the electromotive force is 
measured in volts. Thus, if F represents the flux, в the 
number of conductors in series and x the number of times 
each conductor crosses the flux per second, the equation 

| E (average) = F S X 
is true in the C. G. S. system, but not in the system of the 
text-books. Yet care bas been taken so to arrange matters 
that other equations—such as C = E/R—-shall be true in 
both systems. 

I would suggest that some well-known writer, in his next 
edition, should remove this anomaly by adopting as his unit 
of flux the Aecíomegaline. Perhaps he will consider this 
word too long, and prefer to give the unit a shorter name, 
derived from that of some distinguished electrician (I hope, 
however, that he will not call ita Kapp or a Hop; we give 
the punsters quite enough chances already). 

W. F. Dunton. 


London, December 7th, 1906. 


Tramcar Brakes. 


In connection with the suggestion of your correspondent 
© Brakite,” that the compressed air brake is the best type of 
brake for tramcars, it is interesting to note that double- 
truck cars, equipped with such a brake system, actually take 
less current for their operation than if they were fitted with 
hand brakes only, notwithstanding the fact that the air 
compressor motor has to be driven. Tests made on cars 
equipped with the Christensen air-brake apparatus, which is 
a system that has been specially developed for electric rail- 
way and tramcars, and is in use on the great majority of 
electric cars using air brakes, show an economy in total 
current consumption of 10 to 15 per cent. The reason for 
this economy is a simple one; it arises owing to the fact that 
the air brake can be applied so rapidly that the driver 
always leaves it in the off position, except when he actually 
needs it, so that the brake shoes are kept clear of the wheels, 
whereas with the hand brake, especially in crowded traffic, 
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approaching curves ог points, the driver usually keeps the 
brake blocks just riding on the wheels in order that he may 
bring the car under control as quickly as possible in case of 
necessity. Also, in starting, the hand brake is very often 
not fully released until the controller handle is in the second 
notch. Thus the extra current which would in the case of 
the hand brake system be required to overcome the friction 
of the brake blocks is saved, and it is found to be much 
greater than that required to operate the independent motor- 
driven air compressor. 

Objection has been raised to the air brake on the count 
that if the trolley left the overhead wire it would be inopera- 
tive; this is not so, as a reservoir is always fitted, capable 
of supplying sufficient air for a large number of applications 
after the compressor had ceased to operate. 

The air brake is a service and an emergency brake in one, 
since by a slight movernent of the valve handle the brakes 
can be applied with any pressure desired. The bake 
rigging is usually designed, so that it is nearly impossible to 
cause the wheels to lock; should the wheels lock owing to 
the bad condition of the rails-or other accidental cause, the 
brake can instantly be released and applied again as soon as 
they start revolving, for, as is well known, the braking effect 
through a revolving wheel is greater than with a locked 
wheel. 

R. Borlase Matthews. 
Swansea, December 8th, 1906. 


Tungsten Lamps. 


I should be much obliged if any of your correspondents 
could say from whom the Tungsten lamp, which is reported 
to have an efficiency of 1 с.р. per watt, can be obtained. I 
do not refer to the Osram lamp which I have heard some 
people refer to as the Tungsten lamp. The lamp I refer to 
is not yet on the British market, but, I believe, is obtain- 
able in Germany. 

Efficiency. 


The Conduit Trust. 


Although the above combination, association, working 
arrangement, trust, or whatever else it may be called, has 
now been in operation since November Ist, not a word of 
protest appears to have been raised against it, although I 
fully expected a general cry from the contractors denouncing 
the same, and especially in view of what has transpired 
during the last few weeks. 

Is it possible that contractors’ profits are so large at the 
present time that they can afford to pay ‘‘trust’’ firms 
20 per cent. more for their conduits than the same can be 
obtained for, from * non-trust’’ firms, or is it that they are 
anxious to pay the enhanced prices without a murmur and 
be dictated to by a ring of manufacturers to enable 
the latter to increase their profits at the expense of the 
contractor, or is the contractor going to buy from those 
firms that are still willing to sell a good article at a mode- 
rate price ? 

Surely the expenses of production are ‘not 20 per cent. 
greater with ** twelve of the largest manufacturers " than the 
others that are in the field, if so, why ? 

The only information that has been forthcoming in the 
matter, is that from a certain date twelve firms will quote a 
common discount from а common price list. Are these 
„twelve firms going to reduce advertising, travellers’ and 
other expenses, and pool the increased profits ? | 

Perhaps some member of the conduit“ trust will be good 
enough to enlighten the trade оп the subject, so that should 
its intentions be honourable to the contractor, it may 
merit а continuance of his patronage without leaving him 
in a field of doubt. 

Contractor. 

December 4th, 1906. 


Engineering Apprenticeship. 


In your issue of December 7th, Mr. W. Mayall Milneg 
contributes an article on the training of shift engineers. 
Can you, or Mr. Milnes, advise whether a would-be engineer 
should pay a premium for his mechanical apprenticeship or 


not? It seems impossible to enter an engineering works 
without influence, experience or money. 


A Young Hopefal. 


[We print this letter as a sample of a class which con- 
tinually reaches us. The apprenticeship problem is a very - 
important and serious matter, and we shall be glad of our 
readers’ comments.—Eps. Е.К. 


Wiring Estimates. 


Referring to the correspondence on the subject of 
“Wiring Estimates" in your current issue, we would 
respectfully draw your attention tothe form given at the end 
of the Practical Electrician's Pocket-Book and Diary," of 
which we enclose а copy herewith. We have found that 
these are appreciated by electrical contractors all over the 
kingdom, and might, perhaps, meet the requirements of 
your correspondent. 

The Publishers of the Book. 


— — 


The Social Side of the I. E. E. 


Perhaps the feature of the annual dinner of the I. E. E. that 
is appreciated most of all, is the opportunity given the 
members, more especially before and after the dinner, to 
meet together to renew old acquaintanceships, to make new 
ones, and to chat about matters of mutual interest. Many 
would be glad of more frequent opportunities of this kind, 
and the object of this letter is to make the suggestion that, 
following the precedent of the American I.E.E., an arrange- 
ment be afforded whereby the members who so desired could 
gather and dine together in an informal way on the evenings 


. of the ordinary general meetings, at a restaurant in the 


neighbourhood of the place of meeting. 

The American LE.E. have an arrangement with a 
restaurant whereby reception and dining rooms are placed 
at their disposal on the nights their meetings are held, for 
which no charge is made, and no notice is given to the 
restaurant management as to how many propose dining, this 
making it much more convenient to those who may wish to 
attend, as they have not to give any notice of their inten- 
tion, and if delayed and unable to come, it does not make 
any difference. А notice of this informal dinner is given on 
the postcards which announce the date of each meeting and 
the subject of the paper to be read. Evening dress is not 
worn at these informal dinners, as they are intended to suit 
the convenience of those who have come direct from their 
business, and in New York, as in London, most men 
live at some considerable distance from their places of 
business, which usually necessitates their dining in the City 


somewhere if they wish to get to the evening meeting in good 


time. 
| R. B. M. 
It is due to our correspondent to state that the suggestion 
embodied in our leaderette on this subject last week was 
based on information derived from him; his letter, which 
was written before he saw the leaderette, contains further 
particulars, and we hope the matter may be followed up. 
As many are aware, it used to be customary for members of 
the I.E.E. to sup together a/fer the meetings; but this 
practice has fallen into disuse, and in view of the lateness of 
the hour of adjournment, as well as of the long interval prior 
to the commencement of the meetings, it would seem prefer- 
able to dine. The suggestion is, of course, applicable to 


many of the Local Sections as well as to the London meetings. 
—Eps. E. R.] 


A Monument to Faraday. 


The report of the unveiling of the Metal Tablet Memorial 
to Faraday at the Barnsbury Meeting House of the Sande- 
manians, reminds me of an incident that illustrates the pre- 
valent ignorance amonget the people at large of the work 
done by Faraday. Even the street arabs of Glasgow 
remember the name of James Watt, although according to 
Punch, they give him the credit for inventing steam, at 
least this is my recollection of Glasgow 25 years ago. 
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Whilst travelling quite recently on the Metropolitan 
Electrified District Railway, I had, as & fellow passenger, a 
fine example of a yeoman farmer, a class that is, alas, being 
rapidly reduced in numbers; he said he had come to 
London from Settle, in Yorkshire, for the firet time in his 
life, and had secured the first prize for his exhibit of sheep 
dogs—he was, nevertheless, a man of shrewd intelligence. 
I asked him what had impressed him more than anything 
else during his visit to the Metropolis; he replied, ‘ this 
train," and further exclaimed “t’ man who had made it 
possible to run a train without a locomotive, and by elec- 
tricity, was surely, and, ‘by gum,’ the greatest man in t’ 
history of the world.” 

I asked him whether he had ever heard or known of a 
family bearing the name of Faraday, and living in the dis- 
trict of Settle or Clapham, Yorkshire. * Aye,” he said, 
* years avo І knew a farmer called Faraday, and there were 
several of that name in the neighbourhood, but most of 
them have passed away.” I told him that both the father 
and the mother of the man who had made it possible to run 
trains electrically were fellow-dalesmen of his, as they were 
bred and born near Settle. "The farmer looked incredulous, 
but I eventually convinced him of the truth of what I said, 
aud he could not have looked prouder had he been a near 
relative of the illustrious Faraday himself ; he said, “1 
shall astonish the natives when I get home.” 

But can we wonder that Faraday's name is unknown to 
the man in the street or in the lane? There is no outward 
reminder to the foreigner or to the provincial that Faraday, 
although of Yorkshire stock, was born and accomplished his 
life-work in London. 

Certainly there is the beautiful statue in the Royal 
Institution, but there is no fitting external monument, nor 
is there any great avenue or street bearing his name, and 
proving that London recognises the value of the work 
of one of its greatest citizens, the results of whose work 
are destined to be so far-reaching and beneficial to the 
human race. 

May we not ask, Sir, whether the time has not arrived 
when all the London technical institutions—Civil Engi- 
neering, Mechanical, Chemical and Electrical—should com- 
bine to rear a monument in London Town that will be really 
worthy of the immeasurable grandeur of Michael Faraday's 
work and character * 

В. Н. Thwalte. 


London, S. W., December Tth, 1906. 


Advertising in Electricity Works Pamphlets. 


With reference to the insertion of advertisements in elec- 
tricity undertaking bulletins, &c., by the various electrical 
manufacturers and others interested in the industry, might 
I be allowed to ask how these said manufacturers can expect 
to receive plenty of orders for their products unless the 
various electricity undertakings are getting a goodly number 
of new customers? And can anyone claim that there is a 
better way of popularising the use of electricity than 
advertising it& advantages amongst the possible consumers 


thereof ? 
C. Rockley. 


West Ham Corporation Electricity Supply 
Publicity Department, 
December 4th, 1906. 


The formation of a society of Publicity Managers, as 
proposed by “ Publicity Department Manager,” is a very 
excellent scheme, and, I am sure, will receive the hearty 
support of all interested in this class of work. It would seem, 
however, that your correspondent wishes to confine the 
society to representatives of electrical firms only. I think 
that the membership should be extended to representatives 
of general engineering firms, as the number of publicity 
managers of electrical firms would be too small to make the 
success of the society assured. 

While I agree with your correspondent © Electricity 
Supply,” whose letter appeared in the last issue of your 
journal, that representatives of electrical supply undertakings 
should be included in the society, I do not think that it 
should be extended to "'canvaseers and other qualified 


assistante," as he proposes. I hope that, through your good 
offices, it will be possible to form a committee at an early 
date, who will be able to discuss these matters thoroughly, 
and settle in а general way the rules for the guidance of the 
society. 

P.D M. 


Nernst Lamp Renewals. 


I have been following with some interest the controversy 
in these columns with reference to Nernst lamp burners, and 
I think a few facts concerning my own experience with 
these lamps may prove worthy of reading. I have under 
my charge 77 “A” type l-ampere lamps, and 97 “А ” 
type »-атреге lamps, also a few dozen “ B " type - ampere 
lamps. These are used for illuminating the various rooms 
of a large factory. The maintenance and renewals costs per 
lamp, including burners, resistances and magnets during the 
last two years result as follows :— 


Year. l-amp. “А type j-amp. “ А type. z amp. В” tyre. 
1905 108. 4d. (81) 58. 11d. (78) 28. 34d. (42) 
1906 to 
Nov 30th ¢ 7e. 5d. (77) 46. 3d. (97) 0 43d. (34) 


Bracketed figures give number of lamps used. 


During 1905 I experimented with the “ Luna” flat type 
brilliant turner, but the results were not nearly so satisfactory, 
because, although the downward light so obtained was very 
much better, yet the life of the burner was considerably 
less than that of the A type burner; add to this the fact 
that the initial cost of the flat burner is higher than that of 
the “A” type, and it will be understood why the costs for 
renewals during 1905 were so high. I ultimately entirely 
dispensed with the use of flat burners. With regard to the 
life of burners, in my particular case the average life, as 
near as such can be determined with indoor working, of the 


 l.ampére “ A ” type burner is over 300 hours; and of the 


-ampere “ A" type burner, over 350 hours; these figures, 
of course, do not include defective burners, which we are 
able to exchange for good ones. I find that the chief 
causes of burners failing are vibration and faulty magnets. 
The former I practically entirely eliminated by suspending 
all lamps on a delicate spring at the end of a brass wire, 
which simple device also served «to take the weight of the 
lamp off the flexible. In regard to faulty magnets, I found 
it necessary to test the lamp carefully in order to determine 
exactly what happened when the magnet failed to act. The 
figures obtained may prove interesting :— 


Current 
Type. consumed. Remarks. 
1- ampere 0:38 ampere Heater coil only. 
“д” 096 „ Glower only, cut-out acting. 
1:382 „ Cut-out faiis to act. 
i-ampere 030 „ Hester coil only. 
“A” 054 „. Glower only, cut-out acts. 
086 „ Cut-out fails to act. 


In the first case, the increase of consumption due to faulty 
magnet is 37 per cent., and in the latter case, 60 per cent. 

It is quite conceivable that the result of both heater and 
glower being on at the same time, is greatly to increase the 
heat emitted by the burner, and it would be interesting to 
know exactly what effect this increase has on either the 
heater or the glower ; as I find that if a lamp after burning 
about half an hour, under such circumstances, is switched 
off and then on again, the heater fails to conduct current, 
although to all outward appearance the burner is perfect. 
The common causes for magnets failing are :—too strong a 
spring, and burnt-out coil. The trouble with the spring is 
easily got over by using on it a penknife ; the remedy for a 
burnt-out coil is obvious. I find that magnet coils last 
about 2,000 burning hours, and resistances a trifle longer. 

In conclusion, the figures given above are not specially 
cooked for the purpose, but are deduced from careful records, 
which I made a point of keeping from the very commence- 
ment of using the lamps, and I give them as a reply to 
the engineer, at Stirling, who in your issue of the 24th ult. 
made such damaging and unwarrantable remarks concerning 
the l-ampere “ A ” type lamps. Probably if this engineer 
had taken the trouble to go carefully into the causes of, and 
possible remedies for, the troubles һе complains of, he would 
not have found it necessary to run down one of the - 
best modern competitors of gas lighting. I am sure that 


Dd. dp ee ee 
= * 
" 


Vol. 59. No. 1,516, Оксимввв 14,1900] THE ELECTRICAL REVIEW. 


961 


there are others who can corroborate my statements. 
Obviously, it is to the interest of electric lighting for those 
personally concerned to do their best to improve, or to make 
easy, the introduction of any new form of electric lamp 
devised, and not to give gas people an opportunity of using 
their published complaints against them when in the field 
for new consumers. 
P. A. 8. 


` 


= A Study in Flex. 


Here is a little Natural History study in the shape of 
a photograph of the sort of thing they have to contend with 
in Australia in the summer season. The snapshot was 
taken by Mr. F. W. Clements, Melbourne, and he tells me that 


the burning through of flexible wire is a continual trouble in 
Australia, in consequence of the excreta of the flies containing 
ammonia, which dissolves away the rubber ! 

| W. E. Lane. 


London, E.C., December 10th, 1906. 


Inqurry.—A correspondent wishes to be put in com- 
munication with a firm that can wind small bobbins with 
very fine wire. 


THE VEREENIGING POWER SCHEME. 


WE have received the following communication from Messrs. 
Lewis and Marks :— 


As so much attention has been called to the proposed supply of 
electric power to the Rand from the Victoria Falls, we think that 
it may not be altogether out of place to point out that another and 
more practicable scheme exists, namely,the supply of power from the 
Vereeniging coalfields. 

Vereeniging, situated on the Vaal river, lies about 35 miles south 
of Johannesburg, and is the centre of a considerable coalfield, the 
mines lying on both sides of the Vaal. | 

The river, which is a large one, has*been dammed, and thus 
affords a plentiful supply of water at all seasons. 

At Vereeniging it is intended to erect a station containing about 
12,000 xw. of plant to begin with, leaving room for an 
additional 8,000 Kw., thus providing for ample extension. There 
will be nothing extraordinary about this plant, which would be of 
standard three-phase construction and steam driven, the pressure 
being stepped up to about 35,000 volts for transmission purposes. 

From Vereeniging three overhead lines would be carried, one to 
the centre of the Rand, one to the East, and one to the West Rand, 


all three being jointed together by a sub-station '' inter-connector ' 
following the line of the reef. Along the reef, at such places as 
would appear most advisable step-down transformer sub-stations 
would be provided, reducing the transmission pressure to a voltage 
guitable for use on the mines. | 

The country between Vereeniging and the Rand is open veldt with 
good roads, and is practically free of any obstruction, the only 
kopjes of any importance being in the Heidelberg district, over 
which the line to the East Rand would have to run. Ав these 
kopjes are already traversed by the trunk telegraph lines, there is 
no doubt that a transmission line can be run with perfect safety and 
small expense. 

The inspection and repair would be quite easy, the whole route 
being negotiable on a motor-bicycle, and the length is so short that 
the cost of the three transmission lines is quite moderate, and with 
these three lines well and solidly constructed, the continuity of 
supply should be sufficiently guaranteed. 

The transport of line material would present no difficulties, as the 
main railway line from Bloemfontein to Johannesburg passes 
through Vereeniging, so that one of the transmission lines would 
always be close to the railway, whilst neither of the other two 
would ever be more than 10 or 12 miles away from it. 

From past experience in Europe and America, we know that, 
with so moderate a tension as 35,000 volts, no difficulties will arise 
in line construction; whilst in the event of a breakdown from 
gales or other causes, the location of the fault and the quick repair 
of the same could be carried out without difficulty. 

Few people other than those conversant with the conditions pre- 
vailing on the Rand mines can conceive what an interruption of 
supply means. The gold-extracting plant, such as the mills, stamp 
batteries, and cyanide apparatus work continuously for seven days 
in the week, so that any interruption practically means a reduc- 
tion in the annual gold output, consequently no scheme other than 
one as reliable as human intelligence can make it would ever be 
successful from a commercial point of view. Whilst at the same 
time the price of power would have to be sold at so small a margin 
of profit, that no scheme with excessive stand-by charges, such as 
are proposed in connection with the Victoria Falls, could ever be 
reasonably expected to pay a dividend. 

The market for power can hardly be deduced from the annua 
report of the Government mining engineer, as a considerable pro- 
portion of the 238,822 H.., mentioned as being installed, consists 
of winding and mill engines, which in the case of existing mines 
would never be scrapped wholesale by the mine owners. At the 
moment something like 25,500 н.р. in electric motors is in use on 
the mines, mostly in connection with pumping plant. Of thisa 
considerable proportion is already supplied by good plant of modern 
design, running under excellent conditions. The only difficulty in 
connection with the stations is that their economical limit is very 
soon reached, due to the scarcity of water, which when bought from 
the Rand Water Board never costs less than about 3s. per 1,000 
gallons. Consequently, when a generating station situated on a 
mine becomes of such size that the water supply owned by the 
the mine itself ceases to be sufficient for boiler feed, and ordinary 
mining purposes, it is more or less impossible to increase the 
capacity of the generating station, asthe excessive charge for water 

very soon brings up the working costs to an unreasonable figure. 

With these points in mind, one will not have any difficulty in 
arriving at a just conclusion as to which scheme would be most 
likely to pay in connection with the supply of electric power to the 
Rand mines, and at the present time, when most of the mines are 
already equipped, and a great many have reached the stage when 
their useful life is within measurable distance of ending, no one 
would suggest that anything like the amount of power that the 
various promoters look upon as forming a market for supply, is likely 
to be reached for a considerable number of years, unless a rapid 
НЕ of new mines takes place, or а new reef is dis- 
covere 


BUSINESS NOTES. 


Book Notices.—Hazell’s Annual for 1907. Edited by 
W. Palmer, B.A. London: Hazell, Watson & Viney, Ltd. 3s. 6d. 
net.— Of this work it is almost sufficient to announce that the new 
edition has been published this week. For 22 years it has appeared 
annually, and for those who want at hand a summary of the events 
at home and abroad during the past extraordinarily full and 
interesting year it is extremely useful. There is a brief summary 
of electrical progress, which might be more correct, but may interest 
the general reader—we don't recommend the electrical man to buy 
the book for this section, but for its general usefulness as a brief 
record of a crowded year's happenings. 

" Universal Dictionary of Mechanical Drawing." 
Follows. London: А. Constable &  Co.; 
Engineering News Publishing Co. 4s. net. 

Journal and Transactions of the Junior Institution of Engineers.” 
Na ia 1905-6. London: Percival Marshall & Co. Price 
10s. 6d. 

“Report of the Board of Education for the Year 1905-6." London: 
The Secretary of the Board, or Wyman & Sons, Ltd. Price 54d. 

Proceedings of the American Society of Civil Engineers.” Vol. 
XXXII, No. 9, November, 1906. New York: Tbe Society, 220, 
West 57th Street. ; | „ N A 


By George H. 
New York: 
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Boiler House Economy.—The following interesting 
particulars as to the result of boiler tests made at the Worcester 
Corporation Electricity, Works have been placed at our disposal. 
The tests were made between band-firing and tbe Bennis sprinkling 
stoker and compressed air furnace. The durations of the tests were 
10, 94 and 7$ hours, respectively :— 


Hand. Bennis stoker and com. 


pressed air furnace. 
Туре ої boiler .. ia we ee Babeockand Ваһсоск and Babcock and 


Bsstem of firing .. T x 


: Wilcox. Wilcox. Wilcox. 
Name of coal  .. ee ee „ South Wales Harley Kingswood 
smokeless 
steam 
Class of coal А Through. Black. Bmudge. 


Calorifc valne of coal per lb. ак 


fired .. .. 14,023 B. TH. . 9,974 R. TU. . 9,188 в.тн.г. 
78. 6d 


Price of coal per ton, delivered 158. 6а. S. 6d. 58. 9d. 
Coal burnt per boiler per hour 1,094 lb. 1.792 lh. 1,901 1h. 
Coal burnt per sq. ft. grate surface . 

per hour es - ie T 24:82 Ih. 42°66 lb. 47°48 lb. 
Equivalent evaporation per boiler 

per hour sx Ss z pi 11,875 lb. 12,144 Ib. 10,963 lh. 
Equivalent evaporation per sq. ft. 

heating surface per hour.. i 4:164 Ib. 4:268 lb. 3:844 lb. 
Equivalent evaporation per lb. o 1 

coal ЕА НЕ Ex © 10°84 Ib. 6:777 Jb. 57497 lb. 
Total thermal efficiency obtained.. 74 76 % 0759 x, 57-19 % 
Cost of fuel to evaporate 1,00? gals. of ` je 

water, as from and nt 212 F. . 16:524. 59:28d. 56:044, . 
Reduction in fuel cost per 1,000 gals. 

evaporated .. m -— 22:53 N, 2616 %, 


Date.— Tests completed October Ist, 1906. 


Water evaporated.— With reference to tbe quantity of water 
evaporated in these tests, it was only necessary to keep sufficient 
steam to run the load. There was only one boiler under steam, 
hence any variation in the load would affect. the quantity of water 
evaporated. The stoker was capable of giving considerably more 
team, had it been required. 


Diaries.— From the BRUSH Co. comes the ever-welcome 
diary. Especially welcome is that for 1907, seeing that it is issued 
thus early. 

Equally welcome is a very useful form of diary with which we 
have been favoured by Messrs. Тномлѕ Вог том & Sons. 


X Electric Aceumulator.— We have received from the 
X ELECTRIC ACCUMULATOR Co., Lrp., of 194, Carlyle Square, Chelsea, 
S. W., a sample of their smallest type of ignition cell, in which 
the positive plate is maintained in position between two 
negatives by short glass supports passing through the latter, thus 
dispensing with bottom blocks. The plates are separated by 
perforated insulators, similarly supported. The negatives are not 
pasted on the outer side, but are strengthened by diagonal ribs, 
whilst retaining lightness. The company aleo makes traction..and 
launch batteries, the special features claimed for these being 
exceptional lightness, strength and durability, combined with high 
efficiency. The cells are of British manufacture throughout. 


Glover's Contracts.—MeEssrs. W. T. GLOVER & Co., 
Lrp., Trafford Park, Manchester, have this weck secured the 
following orders :— 

Natal Harbour Board, South Africa.—7,160 yards Diatrine paper- 
insulated and lead-covered cable; 1,660 yards rubber-insulated 
lead-covered and braided cabie and joint boxes; total value, 
£2,878. 

Metropolitan Borough of Shoreditch.—1.100 yards Diatrine paper- 
insulated and lead-covered cable ; value, £420. 


Trade Announcements.—Mr. Trevor DUESBURY, the 
engineer and manager of the Corporation of Srtton Coldfield 
Electricity Department, announces that on and after December 10th 
the retail Jamps, fittings and repairs business of that department 
will be discontinued, and that arrangements have been concluded 
with Messrs. Clive & Co., electrical engineers, to carry it on as 
the Corporation’s agents at their new showrooms, situated in High 
Street, Satton Coldfield. They will carry a large stock of lamps, 
fittings and accessories. At the ehowroom the latest appliances 
for electric lighting, heating, cooking and motive power are on 
view in actval use. 

Messrs. Е. E. Emerson & Sons notify that owing to ircreased 
business they have entirely disposed of their old plant at Victoria 
Electrical Works, Burdett Road, Bow, and have taken new work- 
shops at 7, Broken Wharf, Upper Thames Street, E.C., which 
have been fitted entirely with up-to-date plant and machinery. 
They will continue the manufacture as heretofore of brass pushes, 
contacts, burglar alarms, bell switches and every description of 
electrical brass work. They are also manufacturing bells, telephones, 
and many lines of switches, lamps, and all electrical accessories. 

Messrs. NEvILLE & Co., Mansion House Chambers, E. C. 
insulation specialists and manufacturers of the ‘' Varsulat” 
registered series of insulating varnishes, have, owing to the increase 
in their business, removed to larger and more suitable premises at 
11 and 13, Southwark Street, S. E. (telephone No. 3356 Hop). They 
will in future trade under the style of Neville, Williams & Co. 

Messrs. D. M. Marrocu & Co., of 50, Wellington Street, 
Glasgow, have been appointed sole agents for the Liverpool Electric 
Cable Co., Ltd., for Scotland. 


Card Filing System.—Mr. G. DUNKERLEY, whose 
ingenious pocket system of filing cards with a novel filing clip was 
mentioned in our issue of 30th ult., informs us that his correct 
address is 18, Claremont Avenue, New Malden, Surrey, not the 
address previously given. 


Maxim Ares at Lord's.— The Squash Racquet Court 
at Lord's Cricket Ground has now been lighted by means of Maxim 
Are Lamps to enable play to go on at all hours. The arrangements were 
satisfactorily effected by Mr. CnagLTR BIT F R. B. H., M. I. E. H. 
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Catalogues and Lists.— THE ADAMS MANUFACTURING 
Co., LTD., London and Bedford.—A number of illustrated lists relat- 
ing to their Igranic“ automatic motor-controllin* rheostate, caught 
together in a red binder cover. Descriptive information. general 
and diagrammatic illustrations, also tables of prices, are given. 

Messrs. SEABROOK BROS., 32-34, Featherstone Street, E.C.— 
Eicht- page circular illustrating and giving prices of their small 
“Kenco ” battery motors, toy motors, midget dynamos and parts, 
battery fans, model electric tramways and railways, and other 
things that are acceptable to the rising generation as presents at 
Christmas time. 

THE GENERAL ELECTRIC SIGN AND ENGINEERING Co., L p., 
15, Dufferin Street, E.C.—Eight-page pamphlet giving particulars, 
illustrations and prices of the GE-SE electric signs for inside and 
outside advertising purposes. | 

Mrssrs. Н. A. Jackson & Co., Caxton Hall, Salford, Man- 
chester —Circular showing some good designs of hand-beaten art 
metal luminous radiators, and stating prices. Other lists from the 
same firm give prices of tantalum lamps, and cables and wires. 

Messrs. Syowpon, Sons & Co., Lrp., Millwall, E.—Illustrated 
circular relating to Sinol,” a cylinder lubricant and lubricators, 
which are of special interest to central station engineers, as they are 
largely used in electric power stations where superheated steam is 
used. Я 
THe CHLORIDE ELECTRICAL STORAGE Co, LTD., Clifton 
Junction, Manchester.—Circular No. 16, containing an illustrated 
description of the Entz booster at the electricity works of the 
Greenock Corporation. 

THe Vortex PrLLEY AND Bertina Co., Tower Royal, E.C.— 
Price list of “В В” wood-split pulleys from З in. to 72 in. in dia- 
meter by 3 to 24 in. width of face. 

Messrs. ELLIOTT BROS., Lewisham, S. E.— Illustrated pamphlet 
(No. T. S. 96), describing the Harrison universal photometer ; aleo 
pamphlet No. D.C. 95. relating to moving-coil instruments, and 
stating prices of the same. | 

Messrs. SIEBR, Gorman & Co., E TD., of 187, Westminster Bridge 
Road, S. E., send us their illustrated pamphlets relating to 
“ Oxylithe," a new substance for producing chemically pure oxygen 
by simple contact with water, with perfect safety. 


Dissolutions and Liquidations.—PHILLirs’s RAILWAY 
SIGNALLING SYNDICATE, Ltp.—This company is winding up volun- 
tarily with Mr. D. L. Chalmers, 12, St. John’s Lane, Liverpool, as 
liquidator. | 

CARNARVONSHIRE ELECTRIC Traction SYNDICATE, LTD.— 
Creditors must send the usual particulars to the liquidater, Mr. 
F. B. Fuller, 13, St. Helen's Place, E C., by January 7th. 

Воп кв €CovEenixGs, Lrp.—A meeting will be held at 51, North 
John Street, Liverrool, on January 9th, to hear an account of the 
winding-up from Mr. Sydney S. Dawson, the liquidator. 

AvTo-ErLrcTRIC RIFLE AND TARGET Co., Ltp.—A meeting is 
to be held on January 9th at 534, Shaftesbury Avenue, W., to hear 
an acconnt of the liquidation. 

A. Watson & Co., electrical engineers and electrical accessory 
manufacturers, Edward Street, The Parade, Birmingham.— Messrs. 
W. J. Charles and A. Watson have dissolved partnership. 

Joun D. MackENzIE & Co., electrical engineers, 30, Woodlands 
Road, Glasgow (and John Donald Mackenzie, the sole partner 
thereof), have granted a trust deed in favour of David Spalding, 
accountant, 11, West Regent Street, Glasgow. All parties having 


claims. &^., are requested to lodge the same by to-morrow. 


PungjauB ELECTRIC Traction Co.. LTD. — Creditors must send 
particulars of their debts, &c., to Mr. Е. B. Fuller, 13, St. Helen's 
Place, E.C.. by January 8th. | 

THAMES VALIEY ELECTRIC ScPPLy Co., Ltp.—A meeting is to 
be held at Donington House, Norfolk Street, W.C., on January 
14th, to hear an account of the winding-up from the liquidator 
(Mr. H. A. Stagg). 


Bankruptcy Proceedings.— C. V. T. Dr FALzE, elec- 
trical engineer, Shaftesbury Avenue, London (Electrical and 
General Contracting Co.).— December 21st is the last day for receipt 
of proofs for intended dividend, by the trustee (Mr. Е. H. Hawkins, 
3, Barbican, E.C.). І 

Ernest Crompton Heit (Holt & Co), electrical engineer, 
Queen’s Arcade, Rhyl. Receiving order made December 6th, at 
Bangor, on debtor's petition. 


E.C.C. Works Hospital Fund.—The annual meeting 
of the Hospital Fund Committee, connected with the Electric 
Construction Co., Ltd., Bushbury, near Wolverhampton, was held 
in the Institute of the works last week for the purpore of allocating 
the contribntions of the employés to the various hospitals ; 
£190 18s. 10d. had been realised. 


British Standard Screw Threads.—We have received 
a copy of the tables of British standard screw threads issued by the 
Publication Committee of the Engineering Standards Committee ; 
they can be had either in pamphlet form, gratis on receipt of 1d. 
stamp, or mounted on a, large card and varnished, price 6d., post 
free 10d. The tables, fhree in number, cover British standard 
“Whitworth,” “Fine,” and Pipe" threads, from { іп. to 6 in. 
diameter, in the case of the first two, and from 4 in. to 18 in. 
nominal bore for tubes. In each case full particulars of number of 
threads per inch, pitch, dimensions of thread and core, &c., are given. 
The tables are based on the reports Nos. 20 and 21 of the Committee. 


For Sale.—The Marylebone Borough Conncil is inviting 
offers for the purchase of Parsons direct and alternating-current 
turbo-generators and feeder panels. Some particulars will be 
found among our Official Notices” to-day. 
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LIGHTING and POWER NOTES. 


Aspull.—The U.D.C. has appointed a committee to 
interview the Chairman of the Lancashire Electric Power Co. and 
ascertain upon wbat terms the company would take over the E.L. 
order and supply energy in bulk. 


Australia. —MkErnovRNE.—O wing to the incorporation 
of the northern subnrbs with the city, and the increased demand 
from other quarters, the full capacity of the Corporation's electrical 
plant has been more than reached. Arrangements have conse- 
quent'y been made with the Electric Ligbting and Traction Co., 
Ltd., for the supply of electricity south of the Yarra, the energy to 
cost 24d. per unit at the city boundary. The difference between 
the sum mentioned and the 44d. charged to consumers will reim- 
burse the Council for the necessary expenses, including wiring and 
fittings. -Australasian Hardware, 


Axwell Park (Colliery, — Recently, 250 members 
of the North of England Institute of Mining and Mechanical 
Engineers journeyed from Newcastle-on-Tyne to Axwell Park 
Colliery by special train, for the purpose of inspecting the electric 
winding plant which the Priestman Collieries, Ltd, have lately 
installed there. All the bauling, pumping, ventilating, under- 
ground and surface winding, screening, disintegrating, elevating, 
&c., is now worked by electrically-driven machinery. The visitors 
included Mr. S. Corlett, of the Corlett Electrical Engineering Co., 
who were responsible for the work; and Mr. Clitt, of Me.srs. 
Siemens, who supplied the machinery. The visitors were enter- 


tained to luncheon by the proprictors, and Mr. Francis Priestman,: 


rep ying to a vote of thanks, said the colliery was being worked 
very economically and well. 


Bacup.—The T.C. is applying for a loan of £7,000 for 


electricity purposes. 


Bath.— In regard to a recent offer to take over the Corpora- 
tion electricity undertaking, made on behalf of a syndicate which 
has acquired the riehts of the Somerset and District Electric Power 
Act and the Western Electric Distribution Corporation, a 
Committee bas been formed to consider the matter and to ascertain 
the powers of the Council to transfer the undertaking. 


Beaumaris.—Provided the interests of the town are 
eafeguarded, the T.C. has decided to support the E.L. scheme for 
the districts of Menai Bridge and Llanfair submitted by Mr. J. W. 
Williams. 


Beckenham.—On Monday last the U.D.C. passed a 
report from its Electricity Committee regarding the completion of 
the negotiations respecting the taking over of that part of the 
undertaking of tbe South Metropolitan E. L. and P. Co. which is 
within its area. It appeared that the price to be paid was equal to 
what had bcen spent on the portion concerned with an addition of 
333 per cent., but the original cbmpany failed, and the undertaking 
was taken over by the contractors, who sold it to another company, 
from whom the present vendors obtained it. A large number of 
the original books and documents had dieappeared, and consider- 
able difficulty arose. However, arb tration bas been avcided, and 
as а result of negotiation the company’s original claim bas been 
reduced from £8,762 to £4,898. The Council decided to draw a 
cheque for this sum plus £289 for works executed since tbe 
original notice was served, and £611 fcr free wiring at original 


cost. 


Burton-on-Trent.—A  L.G.B. inquiry was held on 
December 4th, into the applicaticn of the T.C. for a loan of £4,000 
for E. L. purposes. There was no opposition. 


Bury (Lancs.).—The T.C. bas applied to the L. G. B. 
for a loan of £22,500 for E.L. purposes. 


Canada.— Orrario.—An Ottawa correspondent writes: 
With the development of the immense water powers of Ontario, 
now making rapid progress, for the generation of electrical energy, 
the country is destined to be the greatest field for electrical 
development, perhaps, in the world. The action of the Ontario 
Government in creating an clectrical power commission with the 
primary object of supplying power to the various towns and 
cities at as near actual cost as possible, has given a great impetus 
to the utilisation of hydro-electric power in place of steam. 
For the manufacturing of electrical applisnces, Ontario offers 
a field, at the present time, which cannot be duplicated by any 
part of America. Is there not here room for a little British 
enterprise too? 

The Ontario Power Co. at Niagara Falls have ordered three 
more generators with turbines to drive them, and they will be 
installed as soon as received. They will be capable of producing 
12,500 н.р. each, being duplicates of generator No. 4 now installed 
in the power house, which is one of the largest machines of its kind 
in the world. . Thore are now four generators in the company's 
power house, and wben the three new ones are installed the avail- 
able space will all be occupied, and the seven units will take all the 
water supplied by the present conduit, to run them. 

Nova ScoT1A.— At the Chignecto соп! mines a power plant has 
been erected, and it is proposed to supply electrical energy to the 
various townships in the immediate neighbourhood, by means of 


overhead wires. It appears that a quantity of the coal mined is not 
of a marketable quality, and it is hoped that by using specially- 
designed boilers this can be utilised at the pit mouth in the elec- 
tricity supply business. We gather that a transmission line has 
been erected from the mines to Amherst, 40 miles distant, and 


- that it is likely that about 3,000 н.р. will be delivered to the city. 


The city being a manufacturing centre, if the experiments prove 
successful, there should be good prospects for the subsidiary 
undertaking. Nova Scotia possesses large coalfields, and, curiously 
enough, very little water-power. 5 
The report of the engineer in charge of the Georgian Bay- 
Ottawa Canal survey will show the feasibility of a hydro-electric 
development of 1,250,000 н.р. along the route. It is now claimed 
that an expenditure of $100,000,000 would be justified by the 
increased facilities afforded for transporation of the products of the 
west to the seaboard by this great waierway, and if this great 
electric development can be realised, there would be a greater 
incentive to construct the work as a national undertaking. 


Cannock.—The B. of T. has approved of the transfer 
of the E.L. order of the U.D.C. to a private firm. 


Colchester,—The Electricity Committee, on the recom- 
mendation of ita engineer, has decided to scrap the storage battery 
at the generat'ng station, with the exception of a few cells 
sufficient to light the station. The Council, however, is not 
satisfied that the engineer and the committee are acting wisely, 
во an expert is to be obtained to report on the matter. 


Continental Notes.—GrnMaANY.—The town of Wat- 
tenscheid, in Westphalia, is raising a loan of 1,230,000 marks in 
order to join an electric engineering firm, viz., the Electritacts- 
werk Westphalen, in the construction of electric tramways and in 
electric light and power supply for the town. 

Honcary.—The municipal authorities of Baja are about to 
invite tenders for the concession for the electric lighting of the 
town. 

ТовкеҮ. — According to tbe Vienna Elektrotechnik und Maschi- 
nenbau, the Turkish Government have jost granted a number of 
concessions for elec'ric undertakings in quick succession. To the 
Minister of Justice and Worship, a concession for an electric tram- 
way and electric lighting scheme between Ka '!kenv and Sentari 
has been accorded; to the Grand Master of Artillery has been 
granted a similar concession for an installation between Bescbita-k, 
Topané and the Yildiz Palace di-trict ; and a third concession of a 
similar character in the city of Aloppo has been given to a son of 
the Sheik ul Islam. 


East Ham. — On the suggest'on of the engineer, the 
chorge for incandescent electric street lighting is to be reduced 
from £3 5s. to £2 15s. per annum per lamp. The Public Health 
Committee, after having fullv discussed the question with the 
Medical Officer of Health and the electrical engineer, has decided 
to install electrical machinery for the laundry. Tenders are to be 
invited for this. 


Grimsby.— The T.C. has decided to apply to the B. of T. 
for an E.L. prov. order for Immingham and other parishes in tho 
district. 


Hastings.—The T.C. bas decided to apply to the L.G.B. 


for a loan of £4,400 for house services and mains. 


\ 
Hiehbridge.—An E.L. scheme has been submitted to 
Ње U DC. by Messrs. Jacques, Clutton & Jacques, of Burnham, 
and is being considered ky a committee. 


London.— HaMMERSMITH.—The B.C. holds the mono- 
poly for tbe supply of electricity required at Olympia for seven 
years as from January last. 'The Council is only able to supply 
alternating current, and in a report on the subject, the borough 
electrical engineer stated that, at recent exhibitions held there, the 
demand for a direct current supply was so large that the organisers 
were put to great expense (exclusive of a royalty to the B.C.) in 
installing a temporary steam generator to meet this demand, and 
tbat such recurring expense for temporary plant is a waste of money. 
The new Olympia Co. has approached tbe Electricity Department 
in regard to а supplv of continuous current. On the electrical 
engineer's recommendation, the Lighting Committee has decided 
to offer to install two 150-Kw. motor-generators, at an estimated 
capital cost of £1,400, and to supply energy to the л.с. side of these 
sets at 2d. per unit, the i: crease of 1d. per unit being made to cover 
the capital cost of the plant. 


IsLINGTON.—Judging by the long discus ion which took place 
at last Friday's meeting of the B. C., economy is to be the «rcer of 
the day. The chairman of the Ligbtiug Committee remarked that 
he tock the results of the late clection as à mandate that it was not 
yet necessary that large extensions to street lighting bv electricity 
should be carried out. The inquiry which has been instituted into 
this question will be an exhaustive one. Alderman Wylie eaid that 
pillars which had been put in cu/-de-sace, which the late Committee 
and Council decided to light up like Parisian boulevards, are to 
come down. The committee of inquiry was enlarged by including 
all chairmen of the prominent committees of the Council. 

WooLwICH.— At the meeting of the B.C on the Gth inst., the 
Finance Committee recommended that arrangements be made 
for an overdraft of £63,000.  Ccuncillor Dawson staid the 
reason the overdra't was required was chiefly on account of the 
deficiency of £42,000 in the electrical undertaking. Councillor 
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Widger said the deficiency on the electrical undertaking was the 
result of mismanagement by the Labour Party and the absurd 
manner in which the department was carried on by the late Council. 
The recommendation was carried. 

L.C.C. ELECTRIC SUPPLY ScHEME.—After a long discussion at 
Tuesday's meeting, the County Council decided, on a division, by 
70 votes to 32 to approve the Council's electric supply Bill, to affix 
the seal to a petition for leave to bring in a Bill, and to deposit 
the Bill and petition in accordance with the Standing Orders of 
Parliament. 'The Bill, as submitted by the Parliamentary Com- 
mittee, provides for an area of supply iu the County of London 
and in certain parts of the Counties of Essex, Kent, Surrey and 
Middlesex, and power is sought to acquire sites on the banks of 
the Thames at Barking and Erith for the erection of generating 
stations. It is also proposed to seek authority to take over the 
undertakings of the Borough Councils, and to transfer to the 
County Council the powers of purchase of undertakings now 
possessed by the Borough Councils and the other local authorities 
within the area of supply. The Finance Committee, in reporting 
on the proposal, stated that considerable financial risks were in- 
separable from the establishment of an undertaking of that nature 
and extent, particularly the risk of deficiencies in the early years. 
In the opinion of the Committee, while the Council should be con- 
stituted the central authority, the powers sought by the Bill should 
be as wide as possible as regards the way in which the powers 
might be put into execution by the Council. The Select Com- 
mittee of 1905 pointed out three ways in which the County Council 
might exercise its powers, and the Finance Committee submitted 
that the financial difficulties of the scheme would, to a large 
extent, be avoided if the Council adopted some such scheme by 
which, while retaining general control, the Council would be 
relieved of the responsibility of working the undertaking in whole 
or in part. Notwithstanding this warning, and the proteste of the 
minority, the County Council has agreed, as already mentioned, to 
proceed with the Bill on the lines set forth, although the Parlia- 
mentary Committee has been authorised to make any alterations in 
the Bill that may be considered desirable. 


Lowestoft.—The accounts of the Lowestoft Corporation 
electric light undertaking for the year ended September 30th show 
a balance of £109, after providing 44.392 for interest and sinking 
fund. Commencing on April 1st, 1907, the Electric Light Com- 
mittee recommends that energy for private lighting should be 
charged for at a flat rate of 4id. per unit, that for traction 
purposes it should be 24d. per unit for the first 200,000 units, and 
that all above that total should be charged for at 2d. per unit. The 
Committee also recommends that energy for private power and 
heating should be charged for at the rate of 2d. per unit for the 
AE units, and at the rate of 1jd. per unit for all above that 
total. 


Maidstone.—4A L.G.B. inquiry was held on Friday 
into the unopposed application of the T.C. for a loan of £1,500 for 
additional plant at the electricity works. 


Newark.—An object-lesson on how it is possible to waste 
time in endless discussions, which bear no fruit, is furnished by the 
actions of the Newark Town Council in relation to the public supply 
of electricity. More than seven years ago the aldermen and coun- 
cillors were considering whether the electric light should be 
installed, and there is not a single wire laid yet. For a consider- 
able period before November, 1899, the Council had appointed an 
Electric Lighting Committee, which talked a great deal about the 
light of the future, and in that year notic2 was given to apply for 
& prov. order to enable the Corporation to carry out a public under- 
taking. | 

The order was granted іп the session of 1900, and in the summer 
Mr. Vesey Brown was instructed to prepare a scheme. Meanwhile, 
some of the members who were foremost in supporting a Corporation 
scheme, in course of time changed their views, and became strong 
advocates of treating with a private company to carry it out, and 
vice versa. The cost of obtaining the order was £300, and a site 
was purchased for a generating station at £700, with an extension 
of ground, the price of which was £500. Mr. Vesey Brown pre- 
pared two schemes, one to cost £20,000 and the other £30,000 to 
carry out, the first being adapted for only part of the area of the 
borough. In November, 1900, а resolution authorising the prepara- 
tion of the plan was carried without a dissentient. By May, 1901, 
the Corporation had applied to the Local Government Board for 
power to borrow £30,000. 

At this time the Derbyshire and Notts Electric Power Co. had 
promoted a Bill in Parliament to enable it to supply electricity in 
bulk, and the Council opened negotiations with that company. 
There were interminable letters and interviews between the chair- 
man of the Committee and the company as to price, and the L.G.B. 
wrote requiring the Corporation to finish its negotiations with the 
company before the Board would sanction the loan. The company 
would not state definitely when it would be prepared to supply, 
and in December, 1901, it was decided tbat if the company did not 
offer terms by January 7th, 1902, the Council would inform the 
L.G.B. that it had decided to supply the borough with electricity 
itself. In January the company offered to supply at 4d. per unit 
for both light and power. Another delay was caused by the com- 
pany having to obtain a new Act enabling it to erect generating 
stations on any site within its limits of supply, and this the 
Corporation had to oppose in order to protect the supposed 
interests of the borough. The letters and the talk went on; all 
the time interest was being paid on the cost of the site for a 
generating station, aud Mr. Vesey Brown was asking for payment 
on account for preparing his schemes. 


— 


In July, 1903, the Council came to an agreement with the Notts 
and Derby Co. to supply at 4d. per unit for lighting and 2d. per 
unit for power. But nothing was done to carry it out. In 
February, 1905, some of the capitalists interested in the Derbyshire 
and Notts Co. obtained from the B. of T. powers to construct 
electric tramways; the tramway company was given three years for 
completion, but not a rail has been laid yet. 

A new Bill was promoted by the Derbyshire and Notts Co. in 
February, 1906, by which it sought power to take over the tram- 
ways scheme, to retail electricity, to take itself out of the borough 
building by-laws, and practically to oust the Corporation from 
control of the electrical supply. This the Corporation opposed, 
and on March 31st it was stated that the B. of T. had allowed the 
Corporation's order to remain in operation for 12 months longer. 
The town was said to have been out of pocket only £50; the cost 
of the site and the law expenses having been refunded by the com- 
pany when the agreement was signed. 

The latest step taken by the Corporation is the issuing of a 
notice of application to the B. of T. for an amended order authoris- 
ing the Council to transfer its order to any company with which it 
may be able to agree. The official notice respecting the new order 
was recently published. Meanwhile the town bas neither tram- 
ways nor a public supply of electric light and power, though a few 
firms have put down private electrical plants for the supply of their 
own premises. 


Otley.—The U.D.C. has applied to the B. of T. for an 


extension of the E.L. order. 


Runcorn.—Messrs. Crompton & Co. have informed the 
U.D.C. that they do not at present intend to proceed further with 
their application for a prov. order for electric lighting owing to 
the present state of the money market. 


Sevenoaks.—The U.D.C. has decided to ask the B. of T. 
if it is satisfied with the progress being made by the company 
which possesses the prov. order for electric lighting. 


South Africa.—East Loxpon.—The Town Council, 
having failed to make any arrangement with the Harbour Boatd 
for the acquisition of the generating station and plant of the 
latter, has now decided to proceed with the scheme of reorganisation 
and reconstruction of the electric light and tramway systems at a 
cost not exceeding £50,000. "Tenders are to be obtained forthwith 
for the erection of the buildings, and the supply and erection of the 
plant. The reconstruction will be on the liues of the reports drawn 
up by the town electrical engineer (Mr. J. Mordy Lambe), the 
borough electrical engineer, of Durban, and the city electrical 
engineer of Cape Town, dated May, 1906. 

GERMISTON ((TRANSvAAL).— The T. C. has approved of the applica- 
tion by the African Concessions Syndicate, Ltd., for an electric 
power line along the East Rand. | 

САРЕ Town.—The city electrical engineer has supplicd the Elec- 
tricity and Waterworks Committee with particulars of quotations 
received from Messrs. Babcock & Wilcox for the supply of stoking 
machinery at an estimated cost of £2,377, to enable the Council 
to be in a position to utilise Natal coal at the electricity works. 
The Committee has considered the matter, and is assured that the 
actual saving with the use of mechanical stokers and superheatera 
will be sufficient during the first year that the plant is in use to 
extinguish the capital expenditure under this head. Therefore, it 
is recommended that the machinery be imported forthwith. 

JOHANNESBURG.—The tramway, electric lighting and power. 
supply services for the whole of the municipality, we understand, 
are now almost complete. The scheme is of special interest in that 
producer gas is to be used with engines of 1,000 and 2,000 н.р. 
In view of the unfavourable reports which have been published 
respecting the plant, it is, perhaps, but fair to state that starting 
difficulties have been accentuated by local conditions, and by the 
loss of material at sea. The death of the contractors’ chief 


-enginecr also caused further difficulties. 


The contractors have undertaken a running contract for a year 
at a price that practically confirms the estimates of the Council's 
advisers. The total cost of the scheme is somewhat under the 
original estimates. - | . 


Wolverhampton.—In a report issued by the Electricity 
Committee of the Corporation, it is stated that the Committee has 
had under consideration the question of the disposal of the four 
rope-driven generators which belonged to the engines disposed of 
by the Committee in December, 1902, and six 45-k w. transformers 
for transforming from 1,800 volts to 110 volts. These formed a part 
of the old high-tension system of generation and distribution ; 
owing to the alteration in the method of supply, they 
are no longer required. The electrical engineer stated that 
the cost of rewinding the generators to enable them to be 
used in conjunction with the present system of supply would be too 
high. Therefore be bas taken the scrap value only. Asa result of 
the engineer's calculations, it has been found that the original cost 
of the machines amounted to £5,245, their present scrap value is 
£657, the amount repaid by the operation of the sinking fund is 
£2,386, and consequently the balance to be provided out of reserve 
fund to extinguish the remaining debt is £2,202, The Committee 
therefore recommended the Council to sanction the' disposal of 
the plant in the manner indicated, and at the meeting of the 
T.C. on Monday a resolution was passed endorsing the views of 
the Committee. 

The Council has also decided that the mains in the borough be 
extended, at an estimated cost of £1,132. 


(Continued on page 959.) 
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THE SNOWDON HYDRO-ELECTRIC INSTALLATION OF THE NORTH 
WALES POWER AND TRACTION CO., Ltd. | 


(Concluded from page 919.) 


Or the two sub-station buildings at the Oakley Quarries, partition to supply the primaries of the two transformers, 
one (fig. 17) is divided into three separate lock-up rooms, which are each of 500 KW. capacity, of the Bruce Peebles 
which accommodate respectively the н.т. switchgear, the  oil-cooled type, with a step-down ratio of 9,400-520 volts. 

transformers, and The transformer 
the L. T. switchgear. secondary leads pass 
The incoming H.T. over а similar 
feeders enter a tower partition to the 
at one end of the L.T. bus-bars, from 
building, passing which the outgoing 
down to. the н.т. quarry feeders pass 
switchgear, where through triple oil 
they connect tothree switches of the 
bare overhead bus- Siemens - Schuckert 
bars; the latter feed 
through section 
switches, to two 
H.T. panels equipped 
with Ferranti 
triple-oil switches 
with overload 
attachments and 
current trans- 


type, with overload 
attachments, up 
another tower and 
out through ducts 
in the wall, in the 
usual way. 

Both the н.т. and 
L.T. switchgear are 
protected by light- 


formers. Bare leads ning arresters of the 

f ve 2 Fic, 27.— VIEW IN HAvuLAGE Motor HousE, OAKLEY, SHOWING INDUCTION B. T.-H. and Si ' 
pass iron: the H.T. Мотов AND OPERATING SWITCHGEAR. ›.1.-1. an "e 
oil switches over a mens type respec- 


Fic. 28.—PEgEBLES 200-н.р. INDUCTION MOTOR ков INCLINE HAULAGE, OAKLEY, 
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tively, installed in the towers; and, for the operators’ safety, 


all live parts within reach are enclosed by wire grillages, and 
the floors covered with insulated teak platforms. 

The other sub-station, shown, in fig. 22, is of slightly 
different design in that only two compartments are pro- 


vided, one containing the н.т. switchgear and transformers, 


and the other the L. T. gear. 


The entering ‘transmission lines and н.т. switchgear are 


Fic. 29.—PEEBLES HAULAGE MOTOR, REPLACING STEAM WINDER, OAKLEY, 


similar to the previous case, but the connections to the 
transformer primaries lead from the н.т. bus-bars through 
Callender dividing boxes to three-core paper-insulated lead- 
covered and armoured cables; these run under the floor 
and up the sides of the transformers, where bare leads issue 
from similar dividing boxes, and connect to the transformer 
terminals. Views of the H.T.switchgear and transformers were 
given on p. 918. The віх secondary connections pass down іп 


armouring, &c., is substantialy earthed on to built-up 
copper earthplates. 

The local transmission network is composed largely of 
bare 37/12 stranded cables run on wooden poles, but braided 
when within reach. 

These run to four distributing poles fitted with miniature 
ring bus-bars as shown in fig. 39, from which lines branch to 
the various mills, &c. ; all connections pass through isolating 
links on the bus-bars, so that any cable 
can be repaired without disturbing the 
local transmissions as a whole. 

It must be understood, however, that 
all the low-tension distribution is not 
on the overhead principle in this quarry, 
ав, in point of fact, a large amount of 
insulated cable has been run, some 
1,500 yards of rubber-covered 3 x '05 
sq. in. cable having been used about 
the quarries. A length of 25 sq. in. 
three-core cable, 800 yards in length, 
feeds the workings at the bottom of the 
shaft in the vicinity of the Oakley No. 2 
sub-station. This cable, which is held 
up to the roof of the working by iron 
clips and grouted-in rag bolts, runs 
to a distributing station for supplying 
—through three triple oil switches— 
pumps and haulages at different levels. 
The underground insulated cable runs 
from this point comprise some 2,000 
yards of three-core paper-insulated, lead- 
covered and double-armoured cable 
supplied by Messrs. Siemens Bros. 

Some incandescent lighting is also 
supplied through single-phase trans- 
formers from this point, the lighting leads 
being twin lead-covered cable run along the roof of the 
workings ; single lamps are fixed at intervals, being mounted 
on wood bases and provided with glass covers. 

In regard to the various motor applicatioms, it will be 
sufficient to cite some typical examples. The mills are 
throughout operated by squirrel-cage motors with a speed of 
600 R. P. u., and bolted on the wooden tie-beams of the roofs ; 
the group systemiof ‘driving is!adopted, through back'gear, 


Fic. 30. 
LEVERS FOR OPERATING MOTOR SWITCHGEAR, BRAKES, &c. 


DRIVER'S PLATFORM, OVER INCLINE, SHOWING 


a similar manner under the dividing wall to the L. T. compart- 
ment, and up through switch fuses to the three L. T. bus-bars. 
The latter are carried on insulators supported on slate parti- 
tions, which form cells for L. T. triple oil switches (of the 
Siemens-Schuckert type), and from which the outgoing 
feeders to the local transmission network, and armoured 
interconnecting cable to the other sub-station, pass out. 

In both sub-stations the power requirements of the quarry 
are metered on the L. T. side, and all metal work, cable 


Fic. 31.— PEEBLES оор STARTER, REVERSING AND MAIN 
SWITCHES, FOR 200-н.р. MOTOR. 


belting and shafting. The motor leads are bare cables run om 
bobbin insulators along the roof beams to the end of the 
building, where the motor-control apparatus is fixed. The: 
latter consists of an iron-clad fitting containing the main 
switch, three Mordey enclosed type fuses, and an ammeter, 
also an auto-transformer below, fixed to the wall. Fig. 36 is: 
a typical mill view, showing the squirrel-cage motor over- 
head and fig. 35 shows the switchgear employed. 

Of the underground pumping plant, a good example is a 
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two-stage Worthington centrifugal pump, - 


with a capacity of 800 gals. per min., 
against 220 ft. head;. this is direct 
coupled to а 150-н.р. Bruce Peebles 
B. S.-type motor with a speed of 1,500 
R. P. M., the motor, including the slip- 
rings, being totally enclosed. The 
operating switchgear is bracketed to the 
adjacent rock walls. Figs. 34 and 37 
show the above pump and a portable 
pump of similar type. 

For supplying compressed air in the 
workings, a new plant has been installed 
on the surface. 

This includes an Ingersoll Rand 
compound-air compressor, belt-driven 
from а 150-H. P. Bruce Peebles induction 
motor, with a speed of 500 R. P. u. 

The main switch is of the triple oil 
break pattern, and a liquid controller is 
installed for starting purposes. 

Turning to incline haulages in 
‘which the haulage drums are arranged 
according to circumstances, one which 
we had the pleasure of inspecting, had 
the drums with the engine man’s plat- 
form and controlling levers, fixed 
overhead at the top of the incline. 
The driving motor, 
one of five 200-H. P. 
30-pole induction 
machines ;with a 
speed-of 200 R. P. M., 
now ;occupies the 
place of honour in 
an adjoining engine 
house, and drives— 
through a flexible 
coupling—a hori- 
zontal shaft which 
actuates the winding 
drums, through 
clutches. Views of 
this motor and 
switchgear are 
shown in figs. 27 
and 28. | 

The motor is of 
Messrs. Bruce 
Peebles’ standard 
type, with a wound 
stator — the slots 
being of the semi- 
closed type — and 
bar-wound rotor 
built up on a spider. 


Fic. 34.—UxpERGROUND TURBINE Pomp witH 150-H.P. PEEBLES TOTALLY ENCLOSED 


Fic. 32.—PBENYRORSEDD QUARRIES; .VIBW OF THE WORKINGS AND AERIAL ROPEWAYS. 


Fic. 33.—P&NYRORSEDD QUARRIES ; PEEBLES ELECTRICAL HAULAGE GEAR WITH 


80-B.H.P, Motor. 


SLIP-RING MOTOR. 


The slip-rings are 
mounted on the 
. shaft beside the 
rotor, and on the end 
of the shaft is the 
emergency air-brake 
drum, these. fea- 
tures being clearly 
seen in fig. 27. 

The motor can be 
supplied with energy 
from either sub- 
station, i. e., a three- 
core cable runs in, 
in one direction, and 
an overhead trans- 
mission enters from 
another. 

The motor con- 
trol gear is installed 
beside the motor, 
and includes a 
Bruce Peebles liquid 
controller, main and 
reversing switches, 
which are worked 
by levers from the 
driver's platform 

outside. Fig. 31 shows the arrange- 
ment of the switch-gear in connection 
with the 200-н.р. motor above referred 
to; the liquid controller in the rotor 
circuit permitting of exact speed control, 
being shown in the centre, with the 
reversing switch to the right and oil- 
break main switch to the left. The 
reversing switch is seldom used, as the 
trolleys can in any case run back on 
the brake; the other switches are 
worked by means of a suitable mechanical 
leverage from the driver's platform, 
shown in fig. 30. The switcbgear, 
&e., is protected by lightning 
arresters hung from the roof; air brakes 
are provided to the winding drums. 
Similar arrangements obtain in the 
case of the smaller 75-H. P. haulage 
motors, and in some cases the dis- 
carded engine remains as a stand-by. 
Particular attention has been given to 
the earthing of all machines, cable 
armouring, guard wires, &c., some 45 
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Fic. 35.—STANDARD SWITCHGEAR FOR SQUIRREL CAGE MILL 
Motors, OAKLEY. ! 


copper and zinc 
earth-plates being 
employed, sunk in 
water courses and 
similar positions 
where a good earth 
was likely to be 
obtained. 

The Penyrorsedd 
Quarries are open 
workings, the mat- 
erial being hauled 
to the surface on 
aerial ropeways as 
shown in fig. 52. 
One вир - station 
supplies the load, 
a view of which, 
with the incoming 
H.T. and outgoing 
L.T. lines, was shown 
in fig. 20. 

For driving saw- 
ing and trimming 


lower mill two 20-н.р. motors are installed; while in the 
middle and upper mills a 40-н.р. motor suffices in each 
case for similar work. 

In addition a 20-H.r. motor is installed for operating 
wood-working machinery, and the remaining motors, making 
up the total of 750 H.P., are 80, 75, 50 and 40 U. p. 
induction motors for working the haulages in connection 
with the aerial ropeways. 

A view of one of the haulages equipped with an 80-в.н.р, 
motor and a liquid controller, both of Peebles type, is shown 
in fig. 33 : the haulage cable passes from the cabin up to 
the top of a mast, from which the aerial haulage leads into 
the quarry. | 

Messrs. Bruce Peebles were contractors for both the Oakley 
and Penyrorsedd installations, with. Messrs. Siemens Bros. as 
sub-contractors for the secondary distribution in the former 
case. 

The Dinorwic Quarry is worked in terraces cut in the 
mountain side, these being clearly visible in fig. 15, and 
some idea of its size will be gathered from the fact that 
3,000 men are employed; the slate is sawn, split and 
trimmed in mills perched on the ledges, and subsequently 
loaded into trolleys which are run down inclines, by gravity, 
to sidings, where they are collected for haulage by private 
railway to Dinorwic Harbour and the railway at Port 
Dinorwic. . 

The mills offer a good power load—the inclines, needless 
to add, do not. 

At Dinorwic the н.т. line enters a sub-station at the base 
of the mountain—a small building with a leading-in tower 
above, shown in fig. 21, and leaves again for another sub- 
station at a higher level; the lower building at present 
supplies some 20 
KW. of lighting, and 
the upper one 250 
H.P. of motors. 
The н.т. leads 
into the  sub-sta- 
tion are mechani- 
cally. clamped on 
to the transmission 
lines and pass in 
through inclined 
earthenware pipes in 
the sides of the 
tower, the pipes 
being provided with 
paraffined ^ wood 
diaphragms as at 
the power station: 
the leads pass 
thence to the H. T. 
panels which oc- 
cupy one side of the 
building, with the 
L.T. panels facing 
them on the other 


machinery in the Fig. 36. VIEW IN MILL, SHOWING SQUIRREL Слов Motor Mounten IN RooF. side. The нл. 


Fic. 37.— PomrABLE UNDERGROUND MOTOR-PRIVEN PUMP. 


Fic. 38.— PEEBLES 60-H.P. UNDERGROUND Ha ULAGE. 
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side of the building is shown in fig. 25, the panels being of 
white marble, each equipped with an. oil switch with time- 
limit overload relay, and a B.T.-H. watt-hour-meter ; the 
transformers in the corners and the н.т. gear, as a whole, are 
protected by a wire grillage, not shown in the illustration. 

Both the н.т. and т.т. gears are protected from static 
interference by B.T.-H. lightning arresters. 

This installation was carried out by the owners of the 
quarry. 

It only remains to refer to the prospects of the undertak- 
ing, which are, commercially, of a very hopeful character. 
The normal price for this class of supply averages id. on a 
sliding scale, and considering the cost of delivering coal in 
these somewhat inaccessible situations, and the many 
well-known advantages of electrically operating isolated 
machinery, little doubt can exist as to the ultimate success of 
the scheme. In the case of the Penyrorsedd Quarry, the 
company made a sporting offer to operate at three-quarters 


Et "1 


Fic. 39.—TvPm or DISTRIBUTING POLE (ADAPTED TO THREE- 
PHASE) USED AT THE OAKLEY QUARRIES. 


of the previous cost by steam driving, and we understand 
that this arrangement, has proved extremely satisfactory to 
both parties—it is even suggested that the power com- 
pany regreta the existence of the aforesaid sliding scale in 
this case. | 

As we have previously hinted, it is not only in this direc- 
tion that power will be required ; both slate and tourists 
require transport facilities, and that electric traction will 
supersede the present slow and antiquated arrangements can 
hardly be doubted. 

Already the company is interested in a 30-mile 2 ft. 
gauge railway, which includes and extends the present south 
- Snowdon line. This line, which will connect Carnarvon 
with Port Madoc, vid Dinas Junction, Beddgelert, which 
possesses only coaching facilities at present, and the celebrated 
Aberglaslyn Pass, is on the way towards completion. 

Its construction entailed tunnelling through the solid rock 
in the Pass, a work which has, however, been carried ont 
without interfering with the scenic beauty of the sur- 
roundings. 

It is intended to operate the line on the three-phase 
system, and some interesting electric locomotives constructed 
by Messrs. Bruce Peebles for this service were mentioned in 
the ELECTRICAL REVIEW of November 24th, 1905. 

In conclusion, all credit is due to Messrs. Bruce Peebles 
and Co., whose enterprise and skill has resulted in the 
successful carrying-out of this unique British scheme of 
power supply ; we are much indebted to them for facilitating 
our visit to this interesting installation. With them we 
associate Mr. W. V. Waite, their resident engineer, who has 
borne the brunt of the constructional operations from the 
commencement ; Mr. Obornyak, who has supervised the 


transmission work ; Mr. G. K. Paton, of the firm's Edin- 
burgh staff and Mr. Norman D. Cameron, who accompanied 
us on our visit. To all of these gentlemen we are indebted 
for courteously assisting us in the preparation of this article. 
It is interesting to note that the chief engineer of the North 
Wales Co. is Mr. A. W. Beuttell, of Linolite fame, and late 
with Messrs. Bruce Peebles & Co. 


LIGHTING and POWER NOTES. 


(Concluded from page 954.) 


Standish.—The B. of T. having asked the U.D.C. what 
steps have been taken towards carrying out the E.L. order, the 
Council has replied that nothing as yet had been done, but it is 
quie prepared to proceed when sufficient demand arises to justify 
the cost. | 


Stretford.—Mr. Т. L. Miller, of Manchester, has been 
re-appointed consulting engineer to the Stretford U.D.C. for the 
year ending October 31st, 1907, at a fee of 25 guineas, covering 
the quarterly preparation and submission of reports on the working 
of the station and plant. 


Worksop.—After a heated discussion, the U. D.C. 
recently adopted the recommendation of the committee to extend 
the electric lighting mains. 


TRAMWAY and RAILWAY NOTES. 


Acton.—Last week the U.D.C. had before it a notice 
from the County Council giving intention to almost immediately 
open up certain roads in the district for a tramway connecting 
Willesden with Acton. The U.D.C. decided to give formal notice 
of objection to enable certain agreements to be made. 


Aston.—The T.C. has applied to the L.G.B. for a loan 
of £7,000 to defray the cost incurred in laying feeder cables, &c., 
1а connection with the Erdington tramways. 


Brentford.—Mr. T. Woodbridge, a local representative 
on the Middlesex C.C., stated recently that a committee of the 
latter had agreed to recommend the County Council to approve of 
the Brentford Council's scheme for widening High Street, Brent- 
ford, and to contribute a moiety of £96,000, provided that the 
London United Tramways contributed at least £10,000 towards the 
carrying out of the scheme. It was stated that the estimated cost 
of the work was £122,635, of which £96,000 was estimated for the 
widening and the remainder for the alteration of the tramway lines. 
The County Council is to consider the proposal on the 20th inst. 


Continental Notes,.—SPaiN. — А scheme has been 
launched to establish an electric tramway between Palma and 
Solter, &nd to provide the latter town with an electric light and 
power installation. The promoters of the scheme are the New 
York firm of Gramm & Co. 

A company is in course of formation, having for its object the 
establish ment of an electric tramway between Cadiz and Seville. 


Coventry.—Owing to the increase in traffic the directors 
of the Coventry Electric Tramways Co. have decided to increase 
the generating capacity at the station by 300 xw., and to install 
additional condensing plant and superheaters, also to purchase 
віх additional cars. The matter has been placed in the hands of 
the company's consulting engineer, Mr. I. E. Winslow, of West- 
minster, S.W. 


Cuba.— A concession has been granted to a Mr. К. A. 
Betancourt for the right to build and work an electric tramway in 
the town of Camaguey. 


Derby.— At a special meeting of the Town Council 
last Wednesday, Alderman Sprigg presented a report from the 
Tramway Committee recommending that tramways be constructed 
along the Ashbourne and Uttoxeter Roads. The former section is to 
be put down at an estimated cost of £16,800 and the latter at a cost 
of £12,810. Inthe case of Ashbourne Road it is proposed to put 
down double track, but in the case of Uttoxeter Road the thorough- 
fare is too narrow. After a long discussion the proposals of the 
Committee were agreed to, and it is understood that arrangements 
will be made to enable the extensions to be put in hand as soon as 
practicable. 


Halifax.—In connection with the tramway disaster at 
North Bridge a few months ago, among the injured passengers was 
Mr. Geo. Coldwell, and the following arrangemente as to compensa- 
tion bas just been agreed to by the Corporation, t. e., to pay George 
Coldwell the sum of £1 per week during his life, such payments to 
date from the date of the accident, the Corporation to pay Cold well's 
costs as between solicitor and client, and also his medical expenses. 


‚тз I ꝶ＋——— 
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Jarrow-on-Tyne.— The Т.С. have prepared a memorial of 
objection to the proposed abandonment of the Albert Road section 
of the tramwavs by the Electric Traction Co., for presentation to 
the B of T. The memorial sets forth that “ (а) The Albert Road 
section would be the most likely route by which throngh tramway 
communication could be ultimately established between South 
Shields on the east side, and Hebburn and Gateshead on the west 
side of the borough ; (b) the Albert Road section would be the only 
means of tramway communication between the north and south 
portions of the horough; (c) bad the Corporation been informed 
that this portion of the scheme would not be carried out, they 
would either have refused their consent, or have done the work 
themselves, and that the abandoment of the route would be detri- 
mental to the interests of the town.”’ 


London.—L.C.C.—O wing to а car failing to take the 
right road, for some reason not explained, at Kennington Gate last 
week, two cars came into violent collision. Considerable delay 
was caused to the various services crossing that section, but, fortu- 
nately, no person sustained severe injury. 

In connection with the purchase of the tramwav from Camberwell 
and Norwood to Vauxhall, belonging to the London Southern Tram- 
ways, the arbitrator, we understand, has fixed the price at £60,000, 
exclusive of interest, which will be likely to amount to £5,000. 

The Highways Committee has prepared a new scheme of bonuses 
forits motormen. It proposes to distinguish, by a badge, men who 
have a satisfactory record, and from this superior class to chose 
men for working the heavy routes, &c, Extra pay will be granted 
for this work. 

We learn from the daily Press that a trial trip was made over 
the new Embankment and Westminster Bridge routes on Monday 
night last. 

THRouGH Воокімсѕ. – Something new in the way of through 
bookings in this country, has been arranged bv the. London United 
Tramways, the District Railway and the Great Northern, Piccadilly 
and Brompton Railway. Combined tickets are to be issued, avail- 
able over the Uxbridge, Hounslow and Hampton Court routes of 
the tramway aystem and any of the stations ea-tward of Hammer- 
smith on the two railway companies’ systems. Subsequently, when 
the Surrey lines of the L.U.T. system are completed similar 
bookinge are to apply vid Wimbledon. We understand these new 
tickets are to come into operation on Saturday. the 15th inst., the 
day of the public open ng of the G.N , P. & B. Railway. 

L.C.C.—The Highways Committee, on Tuesday last, sub- 
mitted a report in relation to the proposed reconstruction of 
the tramways from Vauxhall vi South Lambeth Road and Stock- 
well Road to Brixton Road, and the construction of new tramways 
in Merton Road and Mitcham Road, the total length being 54 miles 
of single track. It was proposed to make junctions with the 
existing lines in Clapham Road and Brixton Road in the case of the 
Vauxball scheme, and thus to afford accelerated services from Clapham 
and Brixton to Vauxhall and Victoria Stations. The total estimated 
cost, of the work, including cars and proportion of sub-station plant, 
&c., amounted to £138,245. "The consideration of the report was 
adjourned for a week, as also waa a proposal to expend £9 000 on 
the provision of spe-ial brakes for the remaining 170 original cars 
which are still not equipped with such brakes. 


Lowestoft.—The accounts of the Corporation Elec- 
tric Tramways for the year ended September 30th, show a 
deficit upon the year's working of £2,117. Of this sum £890 has 
been provided for by the current borough rate, leaving £1,227 atill 
to be provided. The consideration of a report by the engineer as 
to a suggested doubling of track, and the construction of a light 
railway to Kessingland, has been adjourned. 


Manchester.—tThe strength of the bridge in Manchester 
Road, Chorlton-cum-Hardy—over which the, Manchester Corpora- 
tion desires to run electric cars to adjacent suburbs—has proved a 
bone of contention during the past week or so between the Cheshire 
Lines Committee on the one hand, and the Corporation on the other. 
The Manchester Corporation wishes to lay tracks to connect impor- 
tant suburbs, but the Railway Co. states that the strength of the 
bridge will not permit of the cars being run across, whereupon the 
Corporation states that if the bridge will not permit such ordinary 
traffic, then it is unsafe. It isa question of bearing the expense. 

The B. of T. will probably settle the matter. 


New Zealand.—AvckraNDp.—The friction between the 
City Council and the Tramways Co. is growing acute, according to 
Australasian Hardware, There appear to be two matters in 
dispute. In order to secure a satisfactory track it was found neccs- 
sary to drive piles into the road way and practically relay the lines 
in sections. Who becomes responsible for the sewage cbannels 
under the circumstances? The second point is an alleged sbortage 
of car accommodation. After some negotiations the Council 


instructed its solicitor to enforce payment for default at the rate of 
£8 per day. 


Paddington.—On Saturdav last, electric cars were run 
from the Roval Oak to College Park, over the first portion of the 


newly-electrified Harrow Road line. It is hoped that tbe whole 
line may be completed this month. 


. Poole.—The T.C. bas received a letter from the B. of T. 
stating that the Board has appointed Mr David Williams to act as 
arbitrator in the matter of the dispute with the Bournemouth 
Corporation as to workmen's fares. The proceedings are to be held 
in Bournemouth. 

U.S. 4.—A telegram from New York states that the firet 


electric train was run on Tuesday on the New York Central. 
Henceforwurd & regular service will be run. ' = 


Yarmouth.—The Tramways Committee of the Great 
Yarmouth Town Council has decided to proceed with the con- 


struction of a tramway from that town to Caister, at an early 
date. 


TELEGRAPH and TELEPHONE NOTES. 


Hungary.—At the end of 1904 the total length of line 
in Huneary was 23,436 km , and of wire 124,134 km., being increases 
of 196 km. and 2,459 km. respectively. To accelerate transmission 
and connect up new offices, eigbt new circuits were created. The 
Hughes duplex system is worked between Buda-Pesth and Trieste, 
La zrab and Fiume. 

Successful experiments were made with wireless telegraphy 
between Buda-Pesth and Vienna. 

The number of telegraph offices increased to 3, 707, an inerease 
of 120. There is one office for every 5,187 inhabitants. 

The number of telegrams handled was 9, 115 220, ав against 
8,296.48 in the previous year. Of these 5, 707, 459 were internal 
telegrams; 
with Bosnia, and 725,370 with other countries. There were also 
439 985 transit tele rams. The increase for the year was 818,792 
telegrams. Altogether 108,714,704 words were contained in the 
telegrams, as against 97,465913 in 1903, being an increase of 
11,248,791 words. Of the first-mentioned number, 6,762,390 words 
were transmitted by railway telegraph offices. 

The average number of telegrams per inhabitant waa `5. 

The telephone service developed in a satisfactory manner. 
During the year 22 new systems between towns were established, 
and six towns were supplied with systems. Altogether 143 
exchanges were opened; 941 chief and 295 auxiliary offices were 
opened, while 316 and 96 respectively were closed. Th» system 
comprises 8,263 offices. The extension of line for the year was 
2,9897 km. of line and 23,197:3 km. of wire. 

The number of conversations was 63,319 263, an increase of 
8,472.592 over the previous year. Nearly the whole of the Inter- 
national conversations were with Austria; 61,946 956 conversations 
were exchanged between subscribers and 108,034 betwen eub- 
&cribera and public call offices. The average num ver of conversa- 
tions per inhabitant was 373. 

The revenue from posts, t+ lephones, and telegraphsis amalgamated, 
but it is possible to give the following figures :—The cost of main- 
tenance of telegraph and telephone lines amounted to 1,833,909 fr. 
(about £73 356), while 56,682 fr. were spent in alterations, &c. 
(about £2,267). The revenue from the telephone service amounted 
to about 4,841,962 fr. (about £113,672). 


Italy.—Reporting with reference to the Commission 
recently appointed in Italy to investigate the telephone service 
throughout the country, the United States Consul at Venice states 
that the moment seems most propitious for investigation by manu- 
facturers, and since tbe Government will undoubtedly prefer a 
uniform system throughout Italy, an immense business may 


possibly be the reward of the successful bidder for the modernisation 


of the service in the first large towns in which it is undertaken 
under Government control The central battery system is in use 
at Milan, and as it gives perfect satisfaction the tendency will be 
to adopt it generally. The Consul is of opinion that American 
desk telephones should find a ready sale in Italy. The only thing 
of the kind in use in Venice ів а French production known as the 
Bailleux-Ader, which, although excellent as far as mechanism is 
concerned, is enclosed in a large wooden box, and is too heavy and 
cumbersome for convenience. 


Poliee Station Telephones.—The police stations in 
the metropolitan area are at last to be connected to the telephone 
system. The City of London Police led the way last century. 


Post Office Servants’ Grievances.—The Parliamen- 
tary Committee which is inquiring into the alleged grievances of 
Post Office servants sat again last week, and heard evidence. 


Telegraphic Interruptions and Repairs :— 


CABLBS. IxwTrERROPTED. Rerama., 
Prinidad-Demerara (No. 1.) ,. өө ee e, Aug. 96, 1901 .. se 
Trinidad-Demerara (No. 2.) .. 5 a . Dec. 8, 1906.. Dec. 6. 
Parainaribo. Cayenne ё РА i s 2s 
Cayenne-Pinheiro oe oe oe ee 
8t. Luoia - Martinique ee ee eo oe 
Dominica. Martinique ee 
Guadeloupe-Martinique А oe 
Mole 8t. Nicholas-Port au Prince .. 
Curacao-Coro 
Curacao-La Guavra | Closed.. - T 
Curacao-Maracaibo 


. Aug. 29, 1906 


Reissa-Issa and Reissa-Yemani (Yemen).. 
Tarita-Tangier ee ee ee ee ee 
Port Artbur-Chifo (Closed) .. се а 


Garachico-Santa Стив .. e» July 12, 1 ^ 
Las Palmas-Arecife - vs oe Aug. 18, 1906 
Guantanamo-Mole 8t. Nicholas Nov. 22, 1906 

Mole St. Nicholas-Cap Haytie x ев .. Nov. 22, 1906 .. 
Gibraltar-Tangier СЯ Y kd .. Dec. 8, 1906 .. 
Fao-Bushire ga $3 = Dec. 4, 1906 


ee Aug. 38, 1908 .. ee 


Telephone Agreements.—An interesting case was heard 
at the City of London Oourt last week. It appeared that a P.O. sub- 
scriber, David King,-gave verbal notice to discontinue the use of 


puer. Barrios T гә T vs 


2,108. 232 were exchanged with Austria; 134,874 | 
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the telephone at the end of the first year, but did not give the 
three months’ written notice required by the agreement; the 
Post master-General disconnected the telephone, and sued the rub- 
gcriber for £5 10s. for a second year's telephone charges and calls. 
Judge Rentoul said the agreement was unreasonable ; he could not 
understand why a man should have to pav for his telephone when 
it had been removed, and for calls which hecould not make, and he 
gave judgment with costs for the defendant. 


Wireless. Telegraphy.—The judgment given last May 


by the United States Patent Office in the actions Marconi 1 Shoe- 
maker and Marconi e; Fessenden, whereby priority of invention of 
the magnetic detector was awarded to Marconi, has been confirmed 
on appeal. 

The Giornale d'Italia announces that Signor Marconi and Prof. 
Artom have agreed to unite their respective systems of wireless 
telegraphy. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia.—January 14th. According to А ustrulasian 
Hardirare and Machinery tenders are being invited for telephones 
(9,000), magneto wall sets, for the Postmaster- General'a Department, 
Commonwealth of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any further amount 
in excess of £1,000. Tenders to Deputy Postmaster-General, 
Melbourne. . 


1,000-Kw. steam dynamo and 
See Official Notices“ 


Belfast. — December 31st. 
condensing plant for the Corporation. 
December 7th. | 


Bray.—January 1st. High-tension switchboard and 
instruments for the U. D.C. electricity works. See Official 
Notices November 30th. | 


Bridlingten.—January 19th. Pumping machinery for 
the Corporation waterworks. See “Official Notices” November 
30th. 


Bury.—December 22nd. Cables for the Corporation. 
See Official Notices" December 7th. 


Ebbw Vale.—December 31st. Prepayment meters for 
the U. D. C. See Official Notices" to-day. — . ia 


Felixstowe.—December 22nd. Switchboard for the 
U. D. C. See Official Notices“ December 7th. 


Handsworth.— December 15th. Water-tube boilers, 
engine and dynamos for the U.D.C. See Official Notices” 
November 30th. 


Iceland.—March 31st. The Reykjavik Town Council 
is open to give a concession for the snpply of electrical energy and 
gas. See “Official Notices” December 7th. 


Islington.—December 28th. Fan 12 ft. diameter, and 


single-phase motor for driving same, for the Lighting Committee. 
See “ Official Notices" December 7th. 


Kingston-upon-Thames.—December 31st. 
wiring of new schools for the Education Committee. 
Notices ” to-day. 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See Official Notices" December 7th. 


Portsmouth.—December 17th. Electric power cables 
for the Corporation works for the prevention of storm-water 
flooding. See “ Official Notices " November 30th. 


Stockport.—At a meeting of the T.C. estimates were 
considered for different work in connection with the completion 
and furnishing of the new Town Hall. The estimates included 
electroliers, £1,500 ; electric clocks, £300; and private telephones, 
£400. It was resolved that the architect should advertise for 
tenders for the electrical work, clocks and telephones. 


Electric 
See Official 


CLOSED. 


Athens.—The Athens and Pireus Tramway Oo. have 
entered into a contract with Messrs. Bruce Peebles & Oo., Ltd., for 
the olectrification and reconstruction of the Athens tramways, 


including the supply and equipment of 100 cars, and the overhead 
equipment and track construction for a total length of 60 miles. 
The value of Mesers. Bruce Peebles & Co.s proportion of the 
contract is approximately £300,000. 


Australasia.—According to Australasian Hardware and 
Machinery contracts have been placed as follows for telegraph 
material at Burnie, Tasmanis, for the Postmaster-General’s Depart- 
ment, Commonwealth of Australia : — 

R. Johnson, Clapham & Morris, Ltd., Sydney.—25 tons galvanised iron wire, 

400 Ib. per mile, at £13 5s. per ton. 
Zwicker, Tod & Co., Sydney.—4,000 porcelain insulators, No. 5, large, 51d each. 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., Melbourne.— 
500 shackle insulators, with galvanised iron bolts and straps, 114d. per set. 
Material to stores schedule, No. 15, for Postmaster-General'g 
Department, Queensland, Commonwealth of Australia, as follows:— 

211 tons H.D. copper wire, British Insulated & Helsby Cables, Ltd., Mel“ 

ourne, £98 15s. per ton. 
4,700 copper tapes (total), £12, 4,700 copper binders (total), £15, Brabant and 
Co., Brisbane. 

600 McIntyre sleeves (total), £1 168., 5,350 Acme insulators (total), £98 18s., 
Webster & Co., Ltd., Brisbane. 

1 ton cup-head bolts and nuts, Federal Nut & Bolt Works, Ltd., Marrickville, 
N.S.W., 217. 


Bradford.—The Corporation Electricity Committee has 
accepted the tender of Messrs. S. Parsons & Co., of Bradford, for 
the supply of ironwork for the new high-tension house, at £1,500. 


Llandudno.— The II. D.C. on Saturday accepted the 
tender of Messrs. Bruce Peebles & Co. for the supply of a 350-kw. 
dynamo, at £1,790. 


London.— L.C.C.—The Fire Brigade Committee of the 
L. C. C. received the undernoted tenders for the wiring and fittings 
for the Knightsbridge fire station :— 


Smeeton & Page (recommended) £154 G. Weston & Sons 2s .. £930 
Blackburn, Starling & Co. . . 195 Durell & Co. t VA .. 235 
W. J. Fryer & Co. - .. 197 Leo Sunderland & Co. .. . 235 
Frank Suter & Co. vs . 218 Oliver Clark & Co. A .. 235 
Coleby & Co. vx e eo 225 < 


The Highways Committee propose to extend the contract with 
Messrs. Reid Bros. so as to include the laying, at a cost not exceeding 
£6,200, of the cable ducts required in connection with the recon- 
struc ion of the tramways between Vauxhall and Brixton Road. 

The tender of the British Westinvhouse Co. has been accepted 
by the L.C.C. to supply 50 sets of electro-magnetic brakes required 
for single-truck cars, at £32 per set. 


Port Sudan.—Messrs. Crompton & Co., Ltd., have 
secured the contract from the Sudan Government for the complete 
electric lighting and power installation required for Port Sudan, 
to the specification of the consulting engineer, Mr. A. G. Marshall, 
66, Victoria Street, S.W. The installation comprises :—Three 
Paxman Economic boilers with superheaters, and a Green 
economiser; two 200-K w. and one 100-kw. Allen-Crompton steam 
dynamos suitable for lighting and traction purposes, each set being 
provided with an independent condensing plant; reversible booster 
and balancer ;. main and auxiliary switcnboards, together with all 
the necessary cable connections; the whole of the steam, exhaust, 
feed water pipes, &c., together with the feed pumps and feed water 
heater; a Tudor battery of 240 cella; the bare copper overhead 
lighting mains with insulators and wooden poles. The whole of 
E plant is to be delivered, erected and set to work by the con- 

ractors. i 


Salford.—The T.C. has applied to Messrs. F. Smith and 
Co. for the supply of 1,270 yards of trolley wire, at 18. 03d. per lb., 
less 23 per cent. 


Shanghai (French Concession).—The French muni- 
cipality of Shanghai has given an order to Messra. Bruce Peebles 
and Co., Ltd., for 10 miles of electric tramway, including 30 care, 
&c. The total of Messrs. Bruce Peebles’ tramway contracts in 
Shanghai now includes the Englisb, International, and French 
Concessions, involving 40 miles of track, 120 cars, and 2,000 н.р. of 
generating plant. The total value of these contracts is over £500,000. 


West Bromwich.—The T.C. has accepted the tender of 
the Tudor Accumulator Co., Ltd., for the repair of the storage 
battery and its maintenance for 10 years. 


Worcester.—The T.C. has accepted the tender of the 
Chloride Battery Co. for the supply of cells in sections with board 
separators, at 458. per set until lead falls te £17 per ton, and then 
at 43s., and that of Messrs. Joseph Wood & Sons, Ltd., for engine 
house extensions, at £1,373. 


Victoria Falls.— Much has been made of the great array of 
experts who have pronounced in favour of the practicability of trans- 
mitting electrical energy from Victoria Falls to the Rand; it would 
be interesting to know how many of these eminent engineers were led 
to form their good opinions of the scheme by virtue of its using the. 
Thury system. If this system is not available, we presume the 
promoters will be compelled to adopt three-phase transmission, in 
which event, will the experts who blessed the scheme as a Thury, 
damn ib as an alternating ? ‚ | 
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FORTHCOMING EVENTS. 


o. days Events (Friday, December 14th).—At 7 p.m. Physical Society. Second 

Annual Exhibition of Electrical, Optical and other Physical Appa- 
ratus. At Royal College of Science, S.W. 

At 7.30 pm. Institution of Electrical Engineers (Manchester). Mr. 
P. Lobel on“ Design of Central Stations.“ 

Northampton Institute Engineering Society. ‘Modern Common 
Battery Telephone Exchanges.” By Mr. H. Cross. 

At 8 p.m. Electro-Harmonic Society Smoking Concert at Holborn 
Be аша Further particulars in our “Notes” columns last 
week. 


At 8 p.m. Institution of Mechanical Engineers. Meeting. 


Monday, December 17th. — Institute of Marine Engineers. Meeting. 
Tuesday, December lHih.--At 7.30 p.m. Institution of Electrical Engineers 
(Manchester). Mr. J. H. C. Brooking on Cheapened Methods of 
Electrical Distribution.” 
At 8 p.m. Institution of Civil Engineers. Paper to be discussed: 
t“ Mechanical Considerations in the Design of n.t. Switchgear" by 
H. W. E. Le Fanu. 
Thursday, December 20th.--At R p.m. Institution of Electrical Engineers 
(London. Mr. H. G. Brown on The Track Circuit as Installed on 
Steam Railways.“ 
At&.30 p.m. Chemical Society. Meeting. 
Friday, December 21st.—North-East Coast Institution of Engineers and Ship- 
builders. Mecting. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Тнк following orders are issued :— 


Monday, December 17th.—'' A" Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 to 9 p.m. 


Tuesday, December 18th.—'' B ” Company, technical drill, 7 p.m. 


iced December 20th.—'' C' Company, infantry drill (Guard of Honour), 
.30 p.m. 


Friday, December 21st.—*'' D '" Company, technical drill, 7 p m. 


Saturday, December 22nd.— Men for Guard of Honour parade at Charing Crosa 
(S.-E. & C. R.) Station 2.15 p.m. ; train leaves ? 20 p.m. 


No monthly crders will be issued in January, 1907. 
Witrrip C. Durie, Captain, 
For O. C. E. E. R. E. (V.). 


NOTES. 


Christmas, 1906.— We shall be glad if all our friends 
will take note of the following arrangements that have had to be 
made in connection with the production of our issue of December 
28th, in consequence of the closing of our various departments for 
the Christ mas holidays :— 

Articles and Corresyondenee for publication should, as far as 
possible, reach us by mid-day post on Saturday morning, 
December 22nd. 

Late Notes and Notices should be received at our offices on the 
morning of Monday, December 24th. 

Our Advertisement Department in making its annouacement 
elsewhere in this issne, requests that :— 

ww advertisement сору and alterations to existing displayed 
advertisements, should be at our offices by the morning of Friday 
next, December 21st. 

Oficial Notices and small prepaid advertisements will be in 
time if received by 9.30 a.m. on Thuraday, December 27th, the 
day prior to publication. 


National Electrical Manufacturers’ Association.— 
We are officially informed that at a well-attended general mecting 
of this Association held on December 4th, with Mr. C. S. North- 
cote, M. I. E. E., in the chair, the Committee’s work for the past six 
months was reviewed, and they were congratulated by the 
members on the important work underiaken, and the rapid pro- 
gress which the Association was making in many and various 
directions. We are informed that quite a large number of members 
representing firms ia the North of England, who have recently 
joined the Association, were present, and a very general expression 
of opinion was given that the Association had a great future before 
it. Amongst other matters brought under consideration was the 
question as to the next electrical exhibition, but this was felt to be 
somewhat premature, and the matter was left over till next 
March. 

Standardisation of electrical catalogues was also discussed, and 
it was felt that the Association could not at the moment tackle this 
question. 


We learn that a conference has been arranged between the. 


Municipal Electrical Association and other bodies with which it is 
castomary to issue specifications, and a Committee has been formed 
to repres-nt the Ass ciation in bringing about improvceinents in the 
terms and the drawing of such specifications. 

The Association is also dealing with the question of railway rates 
and risks in connection with consignment of goods, and a deputa- 
tion has been appoined to wait on the Board of Trade, together 
with representatives from the Chamber of Commerce. 

The representatives of the Association on the Engineering 


Standards Committee reported that good progress was being made 


іп the standardisation of electrical apparatus and fittings generally, 
and at the request of the Sub-Committee, a further representative 
has becn appointed to serve on the B.A. Screw Committee. 

The Association having been consulted with reference to the 
better classification for Customs of electrical imports and exports, 
a Sub-Committee was appointed to deal with this question, and a 
report has been sent in to the Association. 

In regard to the Benevolent Institution, Mr. W. Davenport, the 
secretary, reported that the sum of over £1,100 was at present 
invested, and that his Committee were taking active steps to pro- 
mote the interest of what is apparently going to 0з a very useful 
branch of this Association. 

It was felt that the further interests of the Association and its 
future usefulness would be materially improved by its various 
branches being dealt with in separate sections, and arrangements 
have already been made to form committees dealing with arc 
lamps, motor-starters, incandescent lamps, &c. 

A proposal was brought forward at the meeting by the Com- 
mittee, and was unanimously adopted, that, in view of the 
increasing usefulness of the Society, more spacious accommodation 
was required, and it was, therefore, decided to transfer the offices 
of the Association as from January lst next to 2, Queen Anne’s 
Gate, Westminster. 

A vote of thanks was accorded to the s:cretary, Mr. Davenport, 
for his untiring services, and also to the chairman for presiding. 


Parliamentary.—It was announced by the Prime 
Minister in the House of Commons on Friday last that the Supply 
of Electricity Bill would not be carried further this session, 
for want of time. Among the Bills which will be proceeded wit 
is the Telegraph Construction Bill. Е 

In the House of Lords on Tuesday Contirmation Bills for the: 
following were read a second time:—Ardrossan, Saltcoats and 
District Tramways Order, the Dunfermline and District Tramways 
Order, and Dumbartonshire Tramways Order. 


Military Electricians.—According to the Western 
Morning News of Plymouth, the regulations governing the selection 
of candidates for appointment as military mechanist electricians 
in the Royal Engineers have been revised, cousequent on the with- 
drawal of submarine mining.  Mechanist electricians ate now 
formed by an amalgamation of the old list of mechauist elec- 
tricians with the staff for military telegraphs, the amalgamation 


being effected by the transfer of all warrant officers aud senior 


non-commissioned officers on the staff for military telegraphs to 
the mechanist list as electricians (for telegraphs). Any non- 
commissioned ofticers of the telegraph staff not included in the 
amalgamation are to remain superaumerary to the establishment, . 
being considered for appointment to the mechanists’ list as the 
vacancies occur. When all such supernumeraries are absorbed, the 
appointments as electricians will be by selection from a list of 
qualified candidates who have satisfactorily passed through courses 
of instruction at the School of Military Engineering, Chatham, 
and the Schools of Electric Lighting at Portsmouth and Plymouth. 

" Candidates who satisfactorily pass will be considered in their 
order of merit for appointment on probation as vacancies occur. 
First appointment to mechanist or storekeeper carries the rank of 
staff-sergeant, with promotion to quartermaster-sergeant after віх 
years’ service. Promotion to warrant rank will in future be on an 
amalgamated list, to include all mechanists and storekeepers, but 
in selectinz for the appointment of warrant officers due regard is 
to be given to individual service, so as to minimise any hardships 
due to such amalgamation. The examination of candidates for 
instruction as milit«ry mechanist electricians will be held as 
required at stations where there ате applicants, and due notice is 
to be communicated to all stations by War Office circular. The 
next examination is to be held on April 9th. "The examination 
papers will be prepared by the Instructor in Electricity School of 
Military Engineering, and will consist of two parts—a qualifying 
part, consisting solely of questions devoted to electrical 
matters of importance to defence, electric lighting, and 
electrical communications for coast defence, which are of a 
tolerably simple nature, so that electricians may reasonably be 
expected to know these with absolute accuracy ; and a part intended 
to test a candidate’s general knowledge of electrical matters 
generally. Candidates who successfully pass the examination 
will be considered for instruction as mechanist electricians, and 
will attend courses at Chatham, and be attached to K (Telegraph) 
Company, R.E., which works in conjunction with the General Post 
Office.” 


Institution Notes and  Lectures.—CiviL AND 
MECHANICAL ENGINEERS’ SociETy.—On Monday last the annual 
dinner of this Society was held atthe Restaurant Frascati, the 
President, Mr. W. B. Esson, presiding. After the loyal toaste, 
Col. Crompton proposed the health of The Society,” remarking 
that, no matter how others fared, engineers at any rate were not 
decadent; they were having a good time, and they meant to have 
a good time in the future. Was there ever a time in the history 
of the world when so much was happening of surpassing interest ? 
The mectings and discussions of societies greatly assisted progress, 
and he himself was founding a new society—the Institution of 
Automobile Engineering. Mr. Esson, who was one of his col- 
leagues on the Engineering Standards Committee, had done a vast 
amount of work, and the process of thrashing out standard details 
in committee had been very beneficial to the members themselves. 

In his reply, Mr. Esson referred to the work of the Hon. Sec., 
Mr. A. S. E. Ackermann, and remarked that the Society was small 
and select"; its proceedings were informal, and the members, 
therefore, discussed engineering matters freely. 
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Prof. Perry proposed: Science and Engineering,” defining an 
engineer as a man who could do what other people declared to be 
impossible. Science” meant knowledge, and, therefore, was 
not to be scoffed at. Practical engineering science was much more 
complex than laboratory science; both were necessary. Science 
should include the science of living and enjoying oneself as well as 
working. Mr. C. T. A. Hanssen replied with an amusing account 
of a research in sanitary engineering, which he had involuntarily 
conducted at an early age. Votes of thanks followed. Various 
members contributed songs, recitations, &c., during the evening, 
and a very pleasant entertainment was the result. 

Tur Rovan Society.—At the meeting fixed for yesterday, the 
following papers were, among others, down to be read :— 

Mr. F. W. Aston on “ Experiments on the Length of the Cathode Dark Space 
with Varying Current Densities and Pressures in Different Gases." Communi- 
cated by Prof. J. Н. Poynting, F. R. S. 

Mr. E. Gold on The Velocity of the Negative Ions in Flames.“ Communi- 
cated by Prof. Н. A. Wilson, F. R. S. 

Dr. Т. Н. Havelock on The Electric or Magnetic Polarisation of a Thin 
Cylinder of Finite Length by a Uniform Field of Force." Communicated by 
Prof. J. Larmor. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLAsGOw SECTION).— 
At the meeting held on Tuesday last the adjourned discussion of 
the paper by Prof. F. G. Baily and W. S. H. Cleghorn on '' Some 
Phenomena of Commutation” took place. A paper by Mr. H. B. 
Maxwell on ' Fuel Economy” was to be read if time permitted, 
but the discussion was adjourned until the next meeting, on 
January 8th. 

BRISTOL ASSOCIATION OF EINGINEERS.-—At a meeting of this 
Association last Saturday, a paper was read by Mr. H. T. Sully, 
M.I.E.E., on Meters for the Measurement of Electrical Energy 
for Electric Lighting and Power." 

Roya IxsTITUTION.—The Christmas course of lectures on Sig- 
nalling to a Distance—From Primitive Man to Radio-Telegraphy,” 
adapted to a juvenile auditory, which is to be delivered by Mr. W. 
Duddell, will commence on December 27th, and continue on the 
29th, and January Ist, 3rd, 5th and 8th. 

Mr. Charles Bright, F. R. S. E., lectured at Eton College on 
December 8th, the subject being Submarine Telegraphy.” 


Electric Shock Fatality. — A Glasgow paper reports 
that in the Coventry Ordnance Works at Scotstoun, John M'Kay, 
24, an electrical engineer, while at his work on Wednesday after- 
noon last week caught hold of a live wire and was killed. 


Appointment Vacant. — Assistant electrical engineer 
for Oban (£80). 


F. W. Smith & Co., Ltd., v. Marshall & Crowther, 
—At the Liverpool Assizes on Thursday last weck, Mr. Justice 
Lawrence gave judgment in an action in which plaintiffs, con- 
tractora, of Southport, claimed £250 from Thomas Sbaw Marshall 
and John Crowther for work done and materials supplied under a 
document dated August 29th, 1904. According to a report in a 
Southport paper, his Lordship remarked that the L'andudno and 
Colwyn Bay Railway Co. held a provisional order for the con- 
struction of electric tramways. The contract for construction was 
given to the Welsh Electric Traction Co., who sublet it to the 
plaintiffs at £73,000, the work not to be commenced until £17,000, 
subsequently reduced to £8,000, had been deposited in the bank. 
The defendante, who were financiers, had entered into a contract 
with the Welsh Electric Traction Co. to finance the undertaking 
and they formed a limited liability company, the scheme being 
apparently to float debentures and obtain from the public tha 
money required to make therailway. Mattersstood in that position 
in August, 1904, the time when the work was to be commenced if 
the provisional order, which was about to expire, was to be made 
effective. The defendants had not found the £8,000, and the work 
had not been commenced, and the scheme would bave collapsed if 
something had not been done. It was then that the document in 
question was signed by which the defendants undertook to pay the 
plaintiffs for all work done to an amount not exceeding £250. 
After consideration his Lordship had come to the conclusion that 
the document was not a guarantee as alleged by the defendants, but 
a direct promise to pay. From the defendants’ point of view it was 
an exceedingly good bargain. They wanted to float the debentures, 
and they could not float them without getting out a prospectus, the 
iseue of which would be of very little use unless they could point 
to something tangible being done. He (tue judge) thought it a 
very dangerous thing to do, but he would assume that the defen- 
dants were honourable men, and that there was no intention to 
commit anything like а fraud on the public. His judgment was 
that the dccument was not a guarantee and that the plaintiffs were 
entitled to recover the £250 with coste. His Lordship added that, 
in his opinion, if the document were u guarantee there had been 
no release or discharge. Stay of execution was granted on the 
usual terms. | - 


OUR PERSONAL COLUMN. 


The Editors invite electrical engincers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers.— On Friday the Bradford 
Electricity Committee had under consideration the appointment of 
chief electrical engineer in succession to Mr. Buackman, who has 


accepted a similar appointment at Sunderland at a commencing 
salary of £800, rising to £1,000 in four years. The Council decided 
to recommend Mr. Т. Rorgs, who bas acted as deputy to Mr. 
Blackman since 1904. The commencing salary will be £450 per 
year for the first six months, rising to £500 a year, with annual 
increases of £50 to £700. 

Мг. Е. W. HEWI Il T has resigned his position as chief assistant in 
the electricity and tramways departments of the Darlington Cor- 
poration, in order to take up the position as assistant editor of 
the Electrician. 

Out of over 300 applicants for the vacancy as assistant resident 
electrical engineer to the Stretford U.D.C., Mr. Ernest Н. RHODES, 
of Dalbeattie, N.B., was appointed at the last meeting of the 


‘Council. 


Mr. J. AinscoucH is leaving the service of the Kendal Corpora- 
tion, and his address (pro. tan.) will be 351, Derby Street, Bolton. 

On the occasion of his leaving Aberdeen to fill the position of 
electrical inspector to the National Boiler and General Insurance 
Co. Ltd., of Manchester, Mr. Eustace Б. CONDER was, on the 
night of the 5th inst., presented by his friends at the Corporation 
electricity works with an oflice tilting chair with suitable inscrip- 
tion. Mr. Bell, city electrical engineer, made the presentation, 
and conveyed to Mr. Conder, on behalf of the staff, wishes for 
every success in his new sphere of labour. Several other members 
of the staff having spoken in a similar vein, Mr. Conder feelingly 
replied. 


Tramway Officials.—Mr. H. B. Harris, engineer 
of the Croydon Corporation tramways, was presented with a hand- 
some liquor stand and a gong, by the engineering staff, on the 
occasion of their annual dinner on Saturday, December 8th. 


General.—Mr. Doveras А. C. BAILEx has been appointed 
electrical enginecr to the Central Collieries, Wessel’s Nek, Natal. 
His firm (Messrs. Jenkins & Co.) have been appointed agents for the 
„ Pick-quick " coal-cutter, and, we understand, are the first to im- 
port and use them in South Africa. 

Mr. E. D. GLEDALL, B. Se., gave two interesting lectures and 
demonstrations in the Mechanics’ Hall, Nottingham, on 23rd and 
30th ult., on Principles of Electric Wave Telegraphy.” A large 
number of the employés of the National Telephone Co. were 
present at both lectures, together with the technical staff and 
management. Mr. Gledall, who was formerly engaged under the 
N. T. Co., is leaving England before Christmas to take up а 
position (under the British Government) connected with wireless 
telegraphy in South America, where he hopes to carry out a 
number of experiments in the tropics. He gave a dinner to the 
employés on 21st vlt., and was оп that occasion presented with a 
dressing case as a token of esteem. | 

According to the Tines, Prof. J. J. Тномвом, of Cambridge, on his 
arrival at Copenhagen on his way to Stockholm to receive his 
Nobel prize, said he would devote half of the prize to purposes of 
Scientific research. 

Mr. G. H. Oatway has resigned his position as a director of the 
May-Oatway Fire Appliances, Ltd , and will in future take no part 
in the management of the business. 


Great Northern, Piccadilly and Brompton Railway. 
— On Wednesday last a Press inspection of the above railway was 
held, followed by a luncheon at the Criterion Restaurant. Sir 
George Gibb, in a brief speech, drew attention to the importance 
of this latest part of the great echeme of underground communica- 
tion for London. In h's opinion, differential fares were more 
favourable to the passenger and enabled the railway to compete 
with the bus over short distances; the new tube would offer many 
facilities in the way of interchange of traffic and through book- 
ings, and its 3 minutes' service would prove a great attraction. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Benton, Keighley & Reynolds, Ltd. (electrical and general 
engineers, Fulham), (84,661).—Issue on November 16th of £500 5 per cent. 
debentures, part of series created same date, to secure £2,000, charged on the 
company’s undertaking and property, present and future, including uncalled 
capital ranking in priority to previous issue. No trustees. 


Frederick Braby & Co., Ltd. (metal workers, electrical 
appliances manufacturers, &c., London), (25,379).—Issue on October 81st of 
£5,300 15 per cent. first mortgage debentures, part of series created September 
21st, 1881, to secure £30,000, charged on the company's undertaking and pro- 
perty, present and future. No trustees. Previously issued of same series: 
£24,700. Also issue on October 31st, of £7,475 5 per cent. second mortgage 
debentures, part of series created May 13th, 1891. to secure £25,000, charged оп 
the same property, subject to first debentures. No trustees. Previously issued 
of same series: £17,525. . 


CITY NOTES. 


Cape Electric Tramways, Ltd. 


IN their report for the year ended June 30th, the directors state 
that the profit and loss account shows, after providing for debenture 
interest and redemption of debentures, a net_balance to credit of 
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£5,269, which, added to the balance of £482 brought forward from last 
year, gives a total balance of £5,751. From this sum, the reserve 
fuud has been credited with the amount of £4,000, and the balance 
£1,751, has been carried forward. During the year under review, 
the tramways carried in Cape Town 12,377,310 passengers, earning 
£147,716, against 15,020,503 passengers, earning £180,906 during the 
year 1904-5. In Port Elizabeth during the year under review, 
3,905,536 passengers were carried, earning £412,857, against 


4,227,976 passengers, earning £46,709 for the year 1904-5. The 


directors much regret that the above figures show so great a 
shrinkage in the tramway traffic in Cape Town and Port Elizabeth 
due to the great and notorious business depression still 
prevailing in every branch of commerce, without a single excep- 
tion, throughout the whole of the Cape Colony, and, although 
the board hope the worst has been reached, there are, as yet, no 
definite signs that an upward tendency in geueral conditions of 
business has commenced. The lease ot the Camps Bay l'ramways, 
which this company held from the Cape Town Consolidated Tram- 
ways aud Land Co., Lid, came to an end on December 3156, 1905, 
aud was not renewed. The diminished profits for the year 
under review include the loss shown on the working of these 
tramways for the six months from July lst to December 
Jist, 1905. This factor is now removed from the balance- 
sheet, but the company still retain tue advantage derived from the 
operation of the Camps Bay Tramways, which act as a feeder to their 
own lines. On October 25th, 1905, an extraordinary general meet- 
ing of shareholders was held, and a resoluti n was passed authoris- 
ing the directors to create a B" debenture issue of £200,000, 
bearing 5 per cent. interest per annum, and, in accordance with that 
resulution, an issue of ' В” debentures ,of £150,000 was made, in 
debentures of &50 each, bearing interest at 5 per cent. per annum, 
the issue price being £90 per cent., which was fully takenup. The 
arbitration between tne Cape Government and this company in 
regard to the amount to be paid by the former as compensation 
for the expropriation of the Sea Puint Railway (the former 
property of tnis company) has not yet taken place, but it is 
anticipated that the whole business will be concluded before 
the end of December this year. The directors again desire to bear 
testimony to the services rendered by the Local Administration 
of the Sub-Companies in Cape Town and Port Elizabeth, and 
especially to the managers of these systems who have used their 
utmost efforts to protect the interests of the company during the 
most trying periud under review. In accordance with the Articles, 
the remuneration of the directors i8 determined by the members in 
general meeting, but, having regard to the serious falling-off in the 
profits of the company, shareholders would not be called upon to 
vote anything in this respect for the past year, the directors having 
decided to torego their fees for that period. 


Sir C. Evan Samira (Chairman) presided at the meeting held on 


Thursday, December 6th, at No. 1, London Wall Buildings, E. C. 


In moving the adoption of the report, he said that at the annual 
general meeting last year the hope was expressed by the board that 
the business depression existing at that time in Cape Colony had 
reached its worst, but, at the same time, the shareholders were 
clearly informed that according to their advices at that date, the 
position had not then improved, and the receipts still continued 
to show a falling off as compared with the corresponding period of 
the previous year. When the fall figures of the traffic for the year 
ending June 30th last са e before them, they found that the warn- 
ing issued to the shareholders had been unfortunately justified. 
The gross receipts for the twelve months had been £147,710, as 
against £180,905 for the twelve months ending June 30th, 1906, or 
a difference of £33,190. Two important factors, irrespective of 
the general prevailing commercial depression, had greatly con- 
tributed to this unsatisfactory result. One was connected with 
grossly unfair competition. On December Ist, 1905, the Cape 
Government, who had previously taken possession of their Sea 
Point Railway in order to satisfy the Sea Point municipality 
and other people agitating to this end, opened the same to 
traffic; and ever since then they had, iu co-operation with 
the Sea Point municipality, injured the company’s legiti- 
mate business by establishing a ruinous and cut-throat 
competition. The Act which allowed this high-handed expro- 
priation, could only be designated as an unwarranted attack on the 
rights which were originally granted to them by the Cape Assembly 
in accordance with tbe wishes of this same Sea Point municipality. 
It was, they thought, unparalleled in the annals of Colonial legis- 
lation. Their loss on this account alone would probably exceed 
the sum of £15,000 per annum, ard as the railway itself was 
operated at a loss, which was, by agreement, to be refunded to the 
Government by the ratepayers of the Sea Point municipality, they 
could see that such untair competition did not even benefit those 
for whose sake it was specially inaugurated. "They were, moreover, 
compelled to occupy tbe humiliating position of having to contri- 
bute to the retund of the deficit by reason of their being 
ratepayera to the municipality. The whole matter had now 
been left to arbitration aiter they bad received judgment 
in their favour in the Supreme Court in Cape Town. 
They could not but feel contident that tbey must be 
awarded a heavy sum in compensation for the great injury already 
done to their vested rights. The arbitration had bcen fixed to take 
place this month. The other factor concerned the diminution in 
the number ef the travelling public in Cape Colony. It was 
estimated that for Cape Town alone, without taking into account 
their system at Port Elizabetb, irom 20,000 to 27,000 people had 
lett the Colony since the war, without any intention of returning. 
No words were needed to point out the directly injurious eflect 
that this exodus must have had on their receipts. He was glad to 


say that during the 12 months under review the expenditure had 


.been diminished by the sum of nearly £6,785, which might be 
ooked on ag foreshadowing further retrenchment. In their 
balance-sheet the Camps Bay Tramway Co. still figured as showing 
& loss of £10,919. This represented the result of the first six 
months’ working of the three years’ lease, which they held from the 
Cape Town Consolidated Tramways and Land Co., and which ex- 
pired on December 31st last. The lease had been finally ter- 
minated, and the item would, therefore, be eliminated from their 
future balance-sheets. The total loss on this lease unfortunately 
amounted to £37,366, as shown in the company's accounts, but 
their company had received £25,637 for running rights, of which 
about 210,000 was clear profit. Lately, to meet the reduced 
spending power of the population they had instituted a system of 
ld. fares for short distances within the municipal area of Cape 
Town, and this step bad given proof that it was likely to be 
very popular. While the report was unpleasant and unsatisfactory, 
yet they were but common sufferers with every similar enterprise 
in South Africa. One consolation they had was that their systems 
were in a first-rate condition, and ready to take full advantage of 
the slightest improvement in the commercial situation as soon as 
there was the least sign ot the arrival of better times. 

Mr. L. BREITMEYER seconded the motion. 

Mr. Lawson moved as an amendment—“ That this meeting be 
adjourned till January 15th, and the report and accounts be referred 
to a committee of three independent shareholders, with instructions 
to ascertain the losses suffered by the company, and also the causes 
of the decline of the company’s dividends from 16 per cent. in 1902 
to nil in the past year.” He charged the board with being abso- 
lutely ruled by Messrs. Wernher, Beit & Co., who held the 
debentures. 

Mr. PARISH, а late director of the company, also made a strong 
attack on the board, which, he said, was composed of the same_ 
gentlemen who practically ruined the Mexico Tramways. He con- 
tended that with proper management dividends could be paid. 

Mr. FLiNT said he saw no signs of any dividend for years to 
come, and, in fact, they stood the chance of the debenture holders 
coming in and foreclosing. 

Mr. BREITMEYER pointed out that their debentures were being 
paid oft aud would all be redeemed by 1926. He was convinced 
that the time was not long before they would again earn dividends 
of a moderate kind, but they could not expect to go back to 16 per 
cent, 

The CBA1nMAN said the board could not accept the amendment, 
because everything had been fairly disclosed, and the reason why 
they were not successful was patent to anyone. 

The amendment was rejected by a large majority, and the report 
adopted. | 


* 


India-Rubber, Gutta-Percha and Telegraph Works 
Co.; Ltd. 


THE directors' report for the year ending September 30th, to be 
presented at the meeting next Tuesday, shows after provision for 
doubttul debts, a net profit of £37,221. Adding £55,003 brought 
forward, and deducting £12,500 interim dividend paid in June, 
there remains a disposable balance of £79,724. The directors 
recommend the distribution of a dividend of 15s. a share, free of 
income-tax, amounting to £37,500, making, with the interim 
dividend paid in June, a total payment of 10 per cent. for the year, 
and leaving £42,224 to be carried forward.  'lhe general business 
of the company shows a falling-off when compared with the results 
of the previous year. The prices of raw material remained at a 
high standard, yet a comparatively low range of selling prices was 
maintained by the trade generally in expectation of a fall in the 
former, which did not take place. The laying of the Shanghai- 
Manila cable, referred to in the last report, was completed in April. 
The cable stcamers Silvertown and Buccaneer have been exten- 
sively overhauled. Тһе works at Silvertown and at Persan have 
been maintained in their usual state of efficiency, and the electrical 
equipment of the latter, which is progressing satisfactorily, will 
probably be completed in 1907. The board regrets to announce the 
death, last month, of Mr. George Henderson, whose assistance end 
sound advice his colleagues greatly appreciated. 


Adelaide Electric Supply Co., Ltd, 


THE directors' report for the year ended August 31st, 1906, states 
that with the sanction of the holders ot the preference and ordinary 
shares, a further 5,000 preference shares were offered to the public 
for subscription in March last. The whole of the issue was 
subscribed and the shares have all been paid up in full. 
The cost of the issue, including underwriting, commission and 
advertising, was £1,614 9s. The directors recommend that a sum 
of £500 be written off this cost out of the protits, and that the 
balance be carried forward to be written off out of future profita. 
The profit and luss account shows a profit for the year of £9,124. 
After payment of the dividend on the preference shares, writing 
£500 off the cost of the issue of the 5,000 preference shares above 
referred to, and placing a sum of £1,000 to depreciation account, 
there remains an available balance of £6,297, which the directors 
recommend should be applied as follows:—Dividend on 15,000 
6 per cent. preference shares for the half-year ended August 3186, 
1906, £2,250; dividend of 24 per cent. per annum on the ordinary 
shares for the year ended August 3lst, £3,255; balance carried for- 
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ward, £792. During the year, a sum of £17,321 has been expended 
in Australia on capital account in providing additional buildings, 
plant and mains. Part of this expenditure was to enable Port 
Adelaide and the intervening suburbs to be supplied from the 
Adelaide station, with consequent increased economy and efficiency. 
It is expected that this work will be shortly completed. The com- 
pany's mains have also been extended into some of the residential 
districts surrounding the City of Adelaide, from which additional 
revenue is anticipated. A table is given to illustrate the progress 
made at Adelaide during the past three years :— 


Total equivalent 
connections 


Lighting in Motorsin expressed in Gross 

Date. 8-c.r. lamps. rated n. P. 8-c.r. lamps. profit. 
August, 1904 28,502 654 H.P. 49,430 £4,828 
August, 1905 34,050 911 H.P. 63,202 £6,643 
August, 1906 .. 399,396 1,119 n.r. 75,204 £Y,E06 


Isle of Thanet Electric Tramways and Lighting Co. 


Lorp ARTHUR BUTLER (chairman) presided at Winchester House, 
on Tuesday, over the ordinary general meeting of this company. 

In moving the adoption of the report (ELEc. Rev., p. 920), the 
CHAIRMAN said he was glad there was some improvement over last 
year. In the profit and loss accounts, the receipts showed an improve- 
ment, both as regarded traffic and lighting—the former an increase 
of £172, and the latter an increase of £490. "The electric light 
connections had in:reased from 13,800 8-c.P. lamps to 18,640 8-c.P. 
lamps, an increas of nearly 5,000. Taking the expenditure side, 
the total workiug expenses for the year amounted to £22,905, being 
£527 more than those of last year. The two principal items which 
made up these increases, were that of insurance caused by the 
enhanced terms which they had had to pay against third-party 
risks (£340), a1 d the upkeep of rolling stock, which was higher 
by 4330 this yea. There was a relight increase under the 
heading of power station, sslaries and wages, and a slight 
decrease in the repair of permanent way and in the coal bill. 
The shareholdeis could rely upon it that the utmost vigilance 
had been observed in keeping down expenses with due regard to 
the proper efficiency of working. The directors had last year 
waived half their fees The balance of profit carried to appropria- 
tion account was £12,449 6s. 3d. аз against £12,815 183. 11d. last 
year. After the various charges set out in that account had 
been paid a balance of £3,776 193. 5d. had been transferred to the 
revenue account in the balance-sheet. With regard to the balanc:- 
sheet, the loans secured upon deposit of debenture stock were 
£50,000 instead of £52,000; £2,000 having been repaid out of revenue. 
The balance to revenue account brought forward was £1,047 Os. 2d. 
from which £272 2s. 6d. had been written off for rates suspense 
account. This was an account formed in connection with the 
question of the original over-assessment of the line. When the 
assesment was reduced the over-pay ment was placed to suspense. The 
loca! authorities of Margate and Broadstairs repaid the amounts, but 
Ram gate refused. To prevent law costs, the board had not gone to 
the Cou ts, and to meet the auditors, the sum had been written off, 
but if it was repaid, it would be carried to the revenue of the 
year. The sum remaining for disposal was £4,251 17s. 1d., and it 
was decided to pay a three mo: ths' dividend on the preference 
shares, to place £2,000 to the reserve and renewals account, and to 
carry forward £376 17a. 1d. On the other side of the balance-sheet 
the only item which had materially altered was electric light 
installation, which bad increased from £14,887 12s. 6d. to £16,034 
14s. 6d. This increase represented cap.tal expenditure in Margate 
and Broadstairs on connections, motors, &c., including tbe cost of 
iostaling the 4,800 extra lamps which he had referred to, a d 
which had resulted in the increase of £490. They regretted 
that they were unable to рау the preference share- 
holders more, but it was perfecily obvious that provision 
must be made for carryiug out the г. commendation of the Board 
of Trade as to the reconstruction of the line at Madeira Hill at 
Ram:gate. It bad bzen carried out at а cost of something like 
£1,500, and the work had caused some loss of traffic. He trusted, 
however, that the work weuld reassure the public, and give them 
increased receipts in the future. Some disappoiutment had been 
expressed that the traffic reccipte were not larger in view of the fine 
weather in the summer and autumn. 
October Ist of last year and July 31st of this year there was a falling- 
off of receipts amounting to £1,181, and this they made up in 
August and September. Comparing the figures of this year and 
last year they came out as follows :— Car-mileage, 749,261 in 1906, 
as compared with 787,209 in 1905; passengers carried 4,388,292, 
against 4,389,038; traffic receipts per car-mile 1032d., against 
9 77d. ; traffic receipts £32,254, against £32,081 ; lighting receip's 
£3,272, against £2,781; total receipts £35,854, against 435, 194; 
working expenses £22,005, against £22,378; gross profit £12,949, 
against £12,816; percentage of working expenses to receipts 63:88, 
against 63 58. | 

Mr. Н. С. Levis seconded the motion. 

Messrs. PALMEB, YATES and other shareholders severely criticised 
the non-success of the company, which they considered was 
inefficiently managed. It was pointed out that the payment of 
£2,000 to the insurance company was a very big drain on the 
company. 

The CHaIBMAN, in reply, said the board were considering the 
question of insurance, and if they went on all right, they would get 
a-substantial decrease in their premium. The fact was that their 
district was an exceptional one, and they never anticipated that 
with three towns of the size of Margate, Broadstairs and Ramagate 
there would be practically a dearth of traffic in the winter. 

The report was adopted. 


since the close of the financial year. 


As а matter of fact, between 


Lancashire Power Construction Co., Ltd.—The 
report for the fifteen months ended December 31st last (as pub- 
lished in the Financial Times) states that in October, 1905, 
delivery of current from the station at Radcliffe to customers was 
commenced, and at the date of this report 12 customers were being 
supplied with energy, and otbers were in process of connection to 
the company's mains. It is anticipated that the income to be 
derived from the consumers now connected and in course of con- 
nection will be sufficient to provide for all running costs incurred 
at the station and for a large proportion of head office expenses 
chargeable to revenue. During 1906 the Lancashire Electric 
Power Co. obtained an Act giving them (inier alia) further 
facilities for dealing with consumers; and active negotiations are 
now proceeding with various local authorities to enable the Power 
Co. to supply direct to power users in the authorities' areas. These 
negotiations give promise of a successful conclusion. In the case 
of Swinton and Pendlebury, an agreement with the Council has 
been sealed for giving a bulk supply and authorising this company 
to supply power upon certain conditions to consumers within the 
district. ‘The whole of the “A” shares have now been paid up, 
and 10,336 “ B" shares have been applied for and paid in full. Of 
these 10,152 have been allotted, and the balance will be allotted in 
due course. In addition to the 1,664 “ B" shares yet to be taken 
up by the contractors, further capital will be necessary to complete 
the undertaking, and to carry out works not contemplated in the 
original scheme in connection with provieional orders of which 
the Lancashire Power Co. propose to take transfers, and for other 
purposes. Arrangements have been made to provide temporarily 
the funds necessary for the present. 


Stock Exchange Notices. — Application has been made 
to the Committee to appoint a special settling day in and to grant 
& quotation to— 


Mabira Forest (Uganda) Rubber Co., Ltd.— 95,000 shares of £1 each, 10s. paid, 
Nos. 1 to 1,002 and 26,003 to 120,000. 


And to appoint a special settling day in— 


Cascade (1906) Power Co., Ltd. 52, 262 shares of £1 each, fully paid, Nos. 1 to 
52,262: and £499,755 4 per cent. debenture stock. 1 


Manx Electric Railway Co., Ltd.—At this company's 
meeting on Tuesday, Mr. A. Boscawen, who presided, said that the 
year's receipts were £34,279, as compared with £32,638 in the pre- 
vious year, and the ordinary working expenses £15,756, as against 
£15,325. The cost of the Snaefell accident was £2,003. Out of 
the net revenue of £18,724 they had paid debenture interest and 
one-half of their preference interest, the remaining half would be 
paid immediately, £1,500 was placed to reserve for special renewals 
and £1,269 was carried forward. "Taking into consideration the 
special expenditure, which included the cost of the accident men- 
tioned, the directors were convinced that they were pursuing the 
proper course in not paying a dividend on tbe ordinary shares. 


Provincial Tramways Co., Ltd.—The report for the 
year ended September 30th, states that the net revenue received 
from the local companies has been £30,992, against £24,050 last 
year. After setting aside £9,000 for depreciation, the directors now 
recommend a dividend of 4s. 6d. per share, making 78. 6d. per share 
on the ordinary shares for the year. During the year the system 
has been improved in several respects by arrangement with the local 
authorities. The Cleethorpes District Council having given notice 
that they desired to exercise theirright of purchasing the company’s 
power station, the negotiations as tothe price have been brought 
to a satisfactory conclusion, but 16 has been arranged that the com- 
pany shall retain possession of the station for a period of five or 
seven years from 1905, at the option of the local authority. The 
directors propose to apply to the Light Railway Commissioners for 
an order autborising a short extension of the Portsdown and Horn- 
dean line and for making provisions for the better working of the 
undertaking. Diesel oil engines have been installed for the gene- 
ration of electric energy at the station at Purbrook and are working 
satisfactorily ; they have greatly reduced the cost of motive power . 
The greater part of the 
Gosport and Fareham system was opened for traffic in January last, 
and a further section has been opened since the close of the 
financial year. The question of writing off lost capital is still 
under consideration. In order to discharge the liabilities upon 
capital account, the directors have created £150,000 of first deben- 
tures (44 per cent.), such debentures to be offered to the shareholders 
in the first instance. 


Prospectus.— Mansfield and District Tramirays, Ltd.— 
Subscriptions are being invited for 42,767 6 per cent. cumulative 
preference shares of £1 each, 14,818 ordinary shares of £1 each, and 
£50,000 of 44 per cent. mortgage debenture stock of this company, 
which has been formed to acquire the authorised mortgages and 
share capital of the Mansfield and District Light Railway Co. 


San Paulo Tramway, Light and Power Co., Ltd. 


—A quarterly dividend of 2 per cent. is announced. 


United Electric Tramways of Monte Video, Ltd. 
An interim dividend at the rate of 6 per cent. per annum on the 
preference shares for the half-year to September 30th bas been 
declared. 


Eastern Telegraph Co., Ltd.—An interim dividend of 
1} per cent. on the ordinary stock for the quarter ending September 
last, is declared. 


Eastern Extension, Australasia and China Telegraph 
Co., Ltd.—An interim dividend of 2s. 6d. per share, is announced, 
for the quarter ending September last, 
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MARKET QUOTATIONS. 


Wednesday. December 12th. 


Latest Fortnight's 
CHEMICALS, 40. Price, Ino. Or Deo. 
а Acid, H drochlorio „ө ee per owt. 5J- LE 
в „ Nitric .. ae е» . per owt. 99/. К 
а 99 Oxalic . m oe per owt. 82/- oe 
@ „ Bulphurio per cwt. vh as 
a Ammoniac, Ва! per owt. 44J. 
а, Ammonia, Muriate (crystal) per ton £83 10 Ы 
per ton £30 T 
ч Bleaching powder . per ton £5 10 
a Bisulphide of Carbon per ton £18 i 
a Borax ° .. per ton £15 
= Benzole "(90 9) s zi .. per gal. | 103d. 
a (50 ) ee ee еә per gal. 1/- 
a Copper Sulphate . vs .. per ton #31 10 
a Lead, Nitrate ae per ton £31 
a „ White Sugar.. rer ton £25 - 
a „ Peroxide... 58 per ton £32 А 
a Methylated Spirit . per gal. 2/6 | ee 
a Naphtha, Solvent (90 % at 160° 8 per gal. 6/6 ià 
a Potassium Bichromate, in casks per lb. FS x. 
a Potash, Caustic (75/80 3 per ton T 
a Potassium Cyanide per lb. 83d. 
а Shellac Я per owt. . AR 
а Sulphate of Magnesia " per ton £4 10 M 
а Bulphur, Sublimed Flow ers per ton 26 10 v. 
a - erri š per ten 25 10 ee 
a Lum .. рег ton #5 ve 
a Boda, Caustic (white 70 G .. per ton 210 15 vs 
Crystals А per ton £8 6 à 
a а Sodium ichromate, casks per lb. 8d. is 
a oe Cyani anide ee ee ee peor Ib. 14. ee 
METALS, &0. 
b Aluminium Ingots, in ton lots . per ton £200 s 
) "i Wire, in ton lots .. per ton £220 ss 
b Bheet, ш ton lots .. per ton £210 so 
P Babbitt's metal in Dro per ton £62 to £207 Hes 
c Brass (rolled me dir i basis per lb. 1130, 2 
„ Tube (brazed per lb. 1/0} d. ine 
€. » (solid arama. per lb. 1144 d. inc 
с р Wire, basis per Ib. 11 E 
с еее Tubes (brazed) .. per lb. 1/21 А 
» (solid drawn) per lb. 1/24 20 
g s Comper Bars (best “оез per ton £121 £4 inc 
g Copper Sheet А .. рег оп &121 £4 inc 
9 „ Rod .. per ton £121 £4 inc 
2 ы (Electrolytic) Bars per ton £109 50/- inc 
e & РА Sheets per ton £121 40/- inc 
e » 90 Rod . рег ton £113 60/- inc 
e iis H.C, Wire per lb. 1/1} id. inc 
f Ebonite Rod oe ae .. per lb. 8/8 А 
ў РА Sheet ae per lb. BJ 
п German Silver Wire per Ib. 1/8 
h Gutta-percha, fine $ per Ib. 60 to 7] 
h India-rubber, Pare fine. per lb. 5/0 to 5/2 dec 
i Iron, Charcoal Sheets per ton £18 dà 
i » Pig (Cleveland warrants) ' per ton 62/11 2/94 inc. 
i „ Forgings, according to size рег ton From #11 ve 
i 4, Scrap, heavy .. per ton 47/6 to 50/ 
„ - Wire, galvanised No. 8 per ton £9 15 
g Lead, English Ingot ee per ton i 4 | 
@ ж " Bheet ec per ton i S : } 
m Manganin Wire No. 28 .. per lb. 8 / bé 
п Mercury . per bot. £" as 
d Mica (in original cases) small . per lb. 6d. to 1/ 4 
e " " „ medium per lb. 2/6 to 4/ | es 
„ large .. per lb. 4/6 to 8/6 T 
: Phosphor Bronze, plain castings per lb 1/4 to 1/6 х 
р " roll led bara & rods per lb 1/5 to 1/6 А 
р „ Strip & eben. per lb. 1/54 to 1/9 - 
0 platinum oe өө .. рег оғ, nominal T 
„Silicium Bronze wire per b. 1/23 1d. inc 
i Bteel, Magnet, acc'd'g to desc' p' n per ton £58 F 
F x 1 in bars ee £15 to £40 ee 
о Tin, Block (English) .. .. per ton [41968 £1 dec 
n „ Wire, Nos. 1 to 16 per lb. 2/4 
p White Anti-friction Metals | 
" White Ant brand. er ton £61 to £88 


f p 
k Zinc, Sh't (Vieille Montagne bnd. ) per ton £31 15 


— —— — 


Quotations oae by:— 


h Edward Till & Co. 
í Bolling & Lowe. 
k Morris Ashby, Ltd. 
т W. Т. Glover & Oo., Ltd. 
| P. Ormiston & Sons 
х Johnson, Matthey & Co., Ltd, 
p The Phosphor Bronse Oo. Ltd. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

c Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Bons. 

e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

( James & Bhakspeare. 


Switchgear Specification.—A correspondent has drawn 
our attention to the payment clause in the specification for switch- 
gear for Bray. The retention money (12 months) amounts to 50 per 
cent. of the total, and no payment whatever is made until after the 
engineer has certified the plant as having been erected complete 
to his satisfaction, and as having passed the final tests. 

This is certainly an exceptionally stringent requirement. Were 
all engineering work carried out on the same lines, business would 
necessarily come to a standstill. As it is, manufacturers are 
severely handicapped when dealing with municipalities by the 
inconsiderate manner in which payments are delayed, even after 
they have been certified by the engineers Payments should com- 
mence with the delivery of the goods, and not more than 20 per 
cent. at the utmost should be retained after completion, unless the 
Contact is а very small one, 


-market is neglected still. 


STOOKS AND SHARES. 


Tuesday Evening. 

Havina entered upon the final settlement of the year, it is not to 
be expected that the Stock Exchange will be very busy between 
now and 1907. Christmastide provides the markets with plenty 
of scope for charity and joviality: it is only outside the Stock 
Exchange that soured and gloomy misanthropes may occasionally 
be found who profess hatred of the season. But, as we observed 
last week, prices are too generally inclined to fall away at this time 
of year, because of money stringency, and the present month is 
cleaving to the usual rule, so far as the electrical markets are 
concerned. | 

From which generalising, it is not inappropriate to pass to the 
definite case of the Telegraph market. Here, a long list of falls is 
an unpleasant feature. Tre Eastern division has again been tbe 
subject of attack, and Eastern Extension shares at 13 are 12s. 6d. 
down, equivalent to a drop of 64 points in stock. Eastern Tele- 
graph Ordinary has lost three more points, making the price 133}, 
and the company's senior issues are both lower. Indo-Europeans 
and Great Northerns each lost 10s. ; the. Anglo-American Telegraph 
trio has relapsed, and District United States shares are 5e. easier. 
The fall spread to Western Telegraphs, and all the share issues of 
the West India and Panama Company have been put down. Globe 
Ordinary dropped § to 104 and the Preference { to 14] upon this 
strange outbreak of nervousness amongst telegraph securities. 
Frankly, we are at a loss to explain the movement as due to any 
other cause beyond the prevailing dulness of investment depart- 
ments as a whole, due to the dearness of money, and the impartial 
nature of the fall confirms this view as being at all events approxi- 
mately correct. 

National Telephone Preferred stock has eased off 10&, and so 
has the company's Second Preference shares. Marconi's, too, are 
sa lower. 

There is this nezative consolation in writing about electric 
lighting shares to-night, especially after enumerating the melan- 
choly falls in telegraph issues: the former show comparatively little 
loss on the week. There is a decline of 1 to 44 in Urban Preference, 
and of a similar fraction in County Ordinary to £8, while Metro- 
politan Preference slipped back ух to 54. Newcastle-on-Tyne new 
Ordinary are quoted at 3 and the new Preference at 2}. The manu- 
facturing companies are steady, as regards quotations. 

Dealers in the electricity supply section admit that all hope of 
any decided movement ia their market must be abandoned until 
some arrangement has been reached between the warring interests 
at work upon the various schemes for supplying the metropolis with 
power. Business in the shares has fallen to an ebb as relatively 
low as the prices, and there is no present prospect of revival in. 
either. 

While the manufacturing shares connected with the supply 
market are steady, those linked with the telegraph industry have 
a tendency to droop, along with prices in the telegraph depart- 
ment itself.  Henley's are 10s. down at 114, and Telegraph 
Constructions £1 lower at 31. Other industrials call for no par- 
ticular notice beyond British Aluminium Ordinary shares, which 
are 58. up at 51$ 

Railway iseues should be well to the fore in the matter of com- 
manding public interest, but for reasons connected with money 
(we are beginning to get more than a little tired. of money) the 
Not a solitary change has occurred in the 
prices quoted on the next page, but Metropolitan fell a point to 633, 
Districts remaining at 204: Baker Street and Waterloo Debenture 


bas firmed up to 97 upon the better business which the line is 


doing, and upon the prospects opened up by the development of 
the London Tubes system. The shares of the Great Northern, 
Piccadilly and Brompton are nominally 7-8 for the £10 fully-paid 
Ordinary; the line, of course, is expected to open to-morrow. 
The company’s 4 per cent. Debenture stock changed hands at 
91} on Monday, and the same class of stock in the twin-concern 
—the Charing Cross, Euston and Hampstead Railway—is about 884. 

Concerning traction varieties, little need be said. British 
Electric Second Debenture has added a point, the shares not 
altering. Anglo-Argentine Preference were rather extensively 
offered, and the price reflects this with а fall of д; to 6}4. Саре 
Electrics lost their slight advance of a week ago, and with this the 
tale of fluctuations comes to an end. 


Canals and Waterways.—The Royal Commission has 
issued an interim report including the evidence taken up to August. 
A coloured map is given, showing the canals of the United Kingdom, 
which amount in all to about 4,048 miles, of all sorte and sizes. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Closing week ended Nise + 


Present 
Issue, — | Deo ith. Рес. П, | Fall — 
25,000 Amason Telegraph Co.'s shares, М o0 | 10 Nil | Bi— 8j 
8 os. 1 to oe == 
155,600 ро. do. 5 & Debe. Nds. 1 00 1,80 Rod. 100 b 88 — 93 
‘702,600 can Telegrap e о» „Stock = 
8,148,700 | Do. do. do. 6% Pref. „ — | Stock 6 1091 —110 
8,148,700 | Do. ào. do, eco ee | Stook i —.2 
60,000 Anglo Portuguese Tel., 5% Mort, Deb. Stock Red. | 100 А : уе 102 —104 
44,000 Chili Telephone, Nos. 1 to $4,000 3 6 a % | 8% 62— "i 
1,009, 0561 al Cable Sting. 600 year 4% Deb. Sk. Red, | Stock М y | 46 97 — 99 
16,000 Cube Telegraph ee ee ee ee [17 ee 10 * 6 е i 8 17 i 
12,981 Б 8 | 4% 4 4 @— i 
6,000 5 * * 10 & 9 — 
80,000 60 y y Y 99 —101 
60,7108 20 * of * 151— 16i 
65,500 100 * * * 101 —103 
4,000,000 Btock Y, y 7% 185 —138 
2.000.000 100 x à | 84% 90 — 92 
1.848, 774 Stock * X 4% 1051—107. 
— 10 X, x 11% 133 — 1 
902,000 |. i oe 5 „Stock X oy 4 X 1073 
800,000 | Бева B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 * * 4 9*6 99 —101 
300,000} | Do. Веб. M. Debs. (Mauritius Sub.) 1 to 8,000 96 * ; 4 «€ 99 —101 
180,887 | Globe Telegraph and Trust .. .. .. «| 10 O | | 5X am 1 
180,987 ро. до. 6 % Pref. gar. б 10 X 6 * 1 1 
' ies арр Cable ist Mort. Y Ж : dba ее 
ен T апное ibian, Bes p кым de uc а prm 
951,197 33 1 Nil Ni | Ni М 1 р 
72,086 1 8 8 4 b — 1 
86,4098 1 5 6 6 5 I- 1 
1,983,988 100 6 6 6 6 ч 1074 —1093 
1008 119 a 6 6 6 А 111 — 13 
260,800 M 5 5 Н И: ir: 
3,000,000 | Btock of 97 — 99 
9 100 y a L w: 114 айны i 
60,000 : Ў Prei. 1 | 6 6 6 64 14— if 
100,000 Do. do. do. 4% Red. Deb. Stock 100 ee ee ee 4 4 , — 99 
100,000 Pacifie & European Tel, 4 % Guar. Debs., 1 to 1,000 100 - $ { $ ‘ & { of 99 = 
60,000 | Telephone Co. of Deb. Red. ..  ..| 100 ВЫ és = % | 101 —104 
8,901 Геерьопе ie Egypt, 6695 D ee өө ee 6 6 6 ag 126 —129 
10,000 pe Ре m. Pref., Nos. 1 to 40,000 б Н 8 б E 91 Б 
è e «s NOB. 1 to ч * 
299,947 Do. do. 5 Debs. ee m ee өө Stock b b 5 5 «X 110 —118 
15,000: | West African b, Ne v 10 9 4 4% 10 — 105 xd 
80,008 | W. Coast of oa, 1 to 80,000 & 68,001 to 2) N й— 
150,000 Do. 25 Debs., 1 to 1,500 . by Bras. Hub. Tel. | 100 4 4 4 4 1003—1 
207,980 Western elegra $ Ltd., Ов. 1 to 907,960 ee 10 3 3 3 7 14 === 1 
668,380 Do. do. 4% Deb. Stock Red. .. 100 4 4 4 4 101 —104 
68,801 West India and Panama T ee ео ee 10 ee =, 2 
84,568 Do. do. 6 Cum. 18% f. eo ee 10 WU Y 6 5 7 T 8 
4,009 Do. do. 6% Cum. 9nd Pref, e ое | 10 N 51— 62 n- 6 
80,0001 Do. до. 5 & Debs., Nos. 1 to 1, ..| 100 | 5% | 5% | 5% | 6 101 —104 101 —104 
Including arrears. 
"TFCTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
П Е | 
| Anglo-Argentine Trams, Nos. 900,008 to 510,007, | | -— | 1; | 
270,000 { and 660,008 to 580,007 .. s ES s } b és vs 8% 8% 77 714 Ire 713 7% 7 
960,007 Do. % Cum. Prefs., 1 іо 960,007 5 | „ 5 53 6j— 6 4— 51 10, 58 | — ia 
966,600 Do. ent, 6 % Deb. Stock, 1888 | 100 5 6% 6 6 189 —142 —142 Vs M is 
986.008 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock . | 100 5 5 5 104 —106 104 —106 к ae 
Babcock & Wilcox, I to 680,000 КАЙ БЕЛӘДЕР 1 y 17 20 20 4 34— 4 80/74 | "9/6 | 
100,008 Do. do, 6% Cum. Pref., 1 to 100,000 .. 1 $ 6 6 6 1 Hi ly.— 1 "^ Я 
88.000 | British Aluminium, Ord., 9,001 $o 40,000... . 5 DIT 1 5 — sig | BR 6 bap] 62 * 
Do. do. 7% Cum. Frei. б Nu 7 7 — 6 
90,000 А "Ад" 6% Cum. Prei. "e b Nil Nil 6 6 
20,000 Do. do. 4 Fun . ee "P ee ae 4 4 4 — 4 — • ee oo 
258,000 Do. do. 6 % 1st Mort. Deb. Stock Red. Stock 696 5 96 b b 101 —106 101 —105 5% А ну 
800,000 Do. do. 5 % Loch Leven Debs. .. 100 px ae zs "m 100 —103 100 —103 . 
800,000 British Columbia E. Def. Ord. Btock oe эө 100 ee 6 6 6 127 —132 127 — 1 
800,600 Do. 5 Pref. Ord. Stock ee eo ее 100 ee b b b 108 —112 xd 108 —112 1114 1103 0 
115,000 . Do. 6 % Cum. Perp. Pref. Stock s ex 100 vs 5 6 5 108 —111 108 —111 ee 
940,000 Do. 1st Mort. Debs., 1 to 6,250 ее ee 40 ee 102 —106 109 —106 ee ee eo 
220,000 Do. Vancouver Power Debs., 1 to 3,900 КЕ 103 —106 103 —106 x 
188,901 нана 0 Traction өе өө eo ee 10 8 6 6 8 44— 3 92/6 86/8 
161, е ёо. 6 Cum. Pref. ee ee 10 6 6 6 6 $ в 8 
1. 418,4. Do. do. 6 96 Perp. Deb. Воск .. | Stock b b 5 b 108 —109 107 —110 107 ee +1 
410,178 Do. do. % Deb, Stock Red. | 100 ee a 4 85 — 85 — 88 si 
100,000 British Insulated and es өө өө 5 10 8 8 8 s a 6i өө . 
Do. do. 6 ae es 6 6 6 6 6 "P sè 
Do. do. 4 lst Mort. Deb. Red. 100 4 102 —106 109 —105 ее“ ee 
219,000 EN дошао Чоор 2 More Deba. К 100 m 94 — 98 94 — 98 . T 
400,000 estinghouse 6% Prefs ECOL ione] Б [ose |в%| ми! .. 1— 4 ц- 1 ' +3 
1,016,858 Do. do. 496 Mort. Deb. Stock .. | 100 os x 4 4% 73 — 77 їз — 77 = 
50,000 |ТВтотей, Lindley & Co., Ord. .. «a os ae £1 Nil ws N. T! A T ‘ 
60,000 1 Do. do. | 6% Cum. Pref. .. 81 Nil Nil Nil АР 14/6 to 14/6 to 1 : os -— 
781 | Brush Electrical eering, Ord., 1 to 105,781 .. 9 Nil Nil Nil | 949 — 1 = 1 16/1 
150,000 Non-oum f.. es 9 6 6 6 6 li 13 1 13 29 / А e 
Do. Pe b. Stock ee Btook 96 — 97 05 — 97 ee ae ee 
195,0001 е Perp. 204 Deb. Btock | 8 82 — 86 82 — 85 b 
Buenos Ayres & 0, 1 to ae b 8 4 B 8 — з — 64/44 | 63/6 Р 
е ix " 6946 Cum f., 1 to 40,000 b ee 6 6 6 = ` ee ee ео 
500 “B” do. 1 to 97, А К 5 6 6 6 4 43— 28 26 
817,700 ро. 5 Deb. 8 зе ee ee 100 5 5 5 1 —107 106 —107 106 1034 ee 
Do. 5 Ind в ee oe 100 7 өө 6 b b 1 —106 109 —106 А е ө 
000 | Calcutta Trams., 1 to 105,000 .. |... .. .. 5 к 6 8 8 7 75— 8 : ; 
83,610 Do. 106,001 to 187,610 .. a T 6 vs к 5 8 7 7 7 > 
99,880 Do. 6 % Cum. Pref., Nos. 1 to 29,800 | .. 2 : E 08 sh 5 673 : 
860,000 Do. 45 18+ Deb. Stock 805 ae 100 cu 4 108 —106 108 —106 104 a 
86,000 | Callender’s Oable struction shares ws ae b 15 1 95— 1 91— 1 ae P 
40,000 Do. do. 69, Cum. Pret. .. .. .. b Б Б 5 5 es ee se 
860,000 Do. до. 44% 1st Mort. Deb. Stock Red. | Stock 43 44 44 —li 1 11 jx 
491,228 | Cape E. Trams., 1 to 401,299 .. és ee è. 1 16 10 6 Nil t— 8 10/8 10/ — $ 
Castner-Kellner Alkali, 1 to 450,000 .. s vá 1 Es 4 4 6 b ly là-— 118 28/1 ee 
Do. do. 42 diu Mort, Deb. Stock | 100 44 4 4 —102 97 —102 1 100 on 
1,909,608 | Central London Railway, Ord. Stock „„ Stock 4 4 4 4 88 — 85 89 — 85 z 
Do. do. 4% Pref. Stock ee | Stock 4 4 4 4 98 —100 98 —100 А ès 
680,816 Do. do. De do. ee oe Stock 4 4 4 4 72 — 15 72 -— 15 ° 0 ec 
1,480,000 Оңу ара аш Dondon Baliwag оо „ „„ | ОСК 1 41 — 48 4l — 48 T - " 
А ка а 00; 1 let Mo ee "ү to 8 b 12 lj- 12 ee oe ee 
100,000; { et 100, navor to lio of deo ea } | > | 6% | 5% |6% |6% | — U WM e | 


— c— —— — 
+ A period of nine months, + Quotations on Liverpool Stock Exchange. { Unless otherwise stated all snares are .ull d. Interim dividends, 
| And bonus of 10s. € From Manchester Share List. TP : 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continucd) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued). 


Dividends for the „ 
last four years. Dec. 4th. Dec. Hth. 
1902, | 1908. | 1904. | 1906. 
260,000 | Dick, Kerr & Oo., 1 to 260,000 2 1 10 10 % lj,— if j — ji 
805,000 Do. ао. 6% Cum. Pref., 1 to 805, 000 .. 1 6 6 108 ies 103" —106 
394,150 Do. do. 43 % Deb. Stock ..  .. .. | 100 46 | t 1 i. 1 ia — 15 
60,000 | Dublin United Trams. (1896), 1 to 60,000 . 10 6% | 6 3 14 — 15 
59,987 Do. 6% Pret. between 1 and 60,000 10 6 6 % ч = i n- 1 
99,261 | Edison & Swan Utd., “A” shrs., £8 pd., 1 to 99, * 5 a H% 1 ^ 22 
17,189 Do. wa” shares, 01 17, 139 b 44% — ae n6 — eB 
844,028; Do. 4 % Deb. Stock Red. 100 4 à $ t6 — — ae 
100,000; Do. 6 % and Deb. Stock Prov. Certs, all pd, | 100 59 5 9 90 — AC 3 
112,100 | Electric Construction 1 to 119,100 — .. 2 il | Nil = A, pea 
81,890 Do. do. 1% Cum. Pref., 1 to 81,890 2 1 1% ae m * 
200,000 Do. do. di^ 1st Mort. Deb. Bk. | Stock 4 4 % 83 — 9 — 9) 
25,000 | | General Ellectrio Со, d Cum. Pret, ecl 25 b 5% , аи A. ag tat 
200,000 Do. do. a Mort. Deb. . | Btock 4 4 94 — 4 
78,000 | Gt. N. & City Rail Pref. Ord. “А” 4 % 1 to 78,000 10 4 4 91— he : 104 
96,000 | Greenwood & ту 7 1% Cum. Pref. ёё $n 10 7 7 E b - ag 
80,000 Do. Mort. Debs. „ 5 5 * ey) фе с 
200,000 | Henley’s (W. Т. T ela Works, Ord. ..  .. 5 15 15 114— 24 T 
200,000 Do. do. Pref. . b 4 4 . parte a 100 m. P 
150,000 Do. do. 44 Mort. Deb. Stock | Stock 4 106 — ^ 17 18 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 5 | 1 17 — " ut ig 
87,500 Liverpool Overhead Railway, Ord. . gi 10 14% | Nil 18— 18 2 3 
10,000 + Do. do. Pref. £10 paid... 10 5 | Б 6 — 1 dab. 
600,070 | London United Trams (1901), 1 to 50,000 . 10 6 8 8 — А h- 4 
899,930 Do. do. 60,008 to 100,000 (£6 paid) — .. 10 6 8 «^ ; m s 
125,000 Do. do, Cum. Pref., 1 to 195,000 .. 10 5% | 5% m. m E 
1,831,000 Do. do. Ist Mort. Deb. Stock — .. | 100 ce 14> р Bee zr . 
814,016 | Metropolitan Electric Trams, Defd. ..  .. 1 Nil 8 1 + 1 
500,000 Do. 5 % Cum. Pret. RE sE 1 5 96 5 А of 100°" 
850,000 | Do. 44 % Deb. Stock Red. 100 * 805 44 97 — Vae 
150,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 50,000 b a ү 6 6 ; i if 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 64,500 | 10 фе 5 5 4% 6 — — 
24,500 | Do. 6% Cum. Prel., 1 to 20,000 & 40,001 to 44,500 10 5 o> UE di А. um 
245,000 | Do. 44% Deb. Stock .. „ X00 EU 44 up | 6-10 — 
87,850 | Telegraph Construction and Maintenance 12 20 & 20 9 15 15 81 — 33 m aan 
150,000! Do. 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4 | 100 —102 9—08 
8,599,200 | Undergd. Е. R., Lon., 5 96 Profit Shar. B. Nts. $ ге 5 5 8) — 91 3 
540,000 Waterloo & City Railway, Ord. Stock «| 200 8035 B% | 5p | BR 100 —103 1 dee 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 | 5 8% | Nil | Nil | 1— l pos 1% 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 is 6 | Nil | il 2— 3 24— M ud 
246,800 | Do. 49 lst Mort. Deb. Sto | 100 EM t mec | 4% | 73 — 76 xd | 13 — 78 х‹ 
| | 
ELECTRICITY SUPPLY COMPANIES. 
14,000 Bromley (Kent) E.L. & P., 1 $0 14,000 - 5 is 539 Б — 54 ўв. ө e ” 
50,000 do. ite lat. deb. stock ee 100 . 99 —101 y gi „+ oe ee 
29,877 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 90,000 5 10 € u- 81 - 85 .. 
10,628 7 (ed Pret. 5 8 -e is Чи ae 
Tace Central Electric a y i — 2 . E ee ^ E "b 100 —1(3 xd 100 кеё; 4 18/9 » x ee 
А an А — за + .* 
r ; i Ei: 
е п pa . . * ee ee 
420,000 Do. А 4% Deb, Red. .. | 100 4% 101 —104 101 —104 è is 
44,486 | Chelsea Electricity FP E 6 4 a= 105 н às 58 
175,000: Do. % Deb. Stock Red. es Stock at 106 —109 106 — ee 
70,596 | City of London Elec. о. Ligh ‚ Ord. MAN UNE 10 6 $ 94— 104 ў Tr E. oo ee 
40,000 Do, 6 % Cum. Pref., 1 to 10 6 X 11 — 12 de^ — 8 .. . 
400,000! Do, b Db. Stk., Scrip. (iss, at 115) all pd, ee Б % 123 —126 123 —108 ee .. 
800,000 Do. 44 % 2nd Db. Stk., Prov. Orts., all pd. 100 44% 100 —103 100 — - 
40,000 | County of Durham Electrical Power, Ord. .. es 2 £8 70 i y «є 
ООВ | County of London Rüectrio Lighting, 6 140,000 | 10 4 de 7)— SE as ӘР 
с " e . — — .. e 
S| Rot Муде И : "C EF EE IE 
400,000 М до. 2nd Deb. Stock .. | Stock 99 —102 99 —102 .. .. 
80,000 | Edmundson's Electric Corporation, Ord. "m 5 1 — ^ 23— a E - 
80,000 à до. Cum. Pref.. 5 6 — ELI oe 
820,000 ро, до. u % lst Mort Deb. Stk 100 8 99 —102 99 —102 oe ee 
1068 555 F ы 1 ы à н » 
L) е . [ ee ees ee B e ee 
15,000 Do. t Sim Deb. Sok ee ee ee 100 ee 99 —102 99 —102 ee ee ee 
21000 Kensington 1 Knightsbridge Electri Gk 7l Ru m 1 Н ж: vi M 
c -— — ee „+ 
* 
N aa EI Ls ly Mol раен вій. же а 4 —102 e? —102 ee ee es 
, London ectric Supp Corpore , TÄ е ve 
60,000 P^ do. 6 Pref... b 6 6 n i 4 Ve ot 97/6 ee 
874,895 do. ‹ % 1st Mort. Deb. Stk. Red, | Stock | 4 4 96 — 99 96 — 99 ач vs 
900,000 Metropolitan Electric Bupply, 1.to 100,000 6 1 7à— 83 74— u 8 .. e 
76121 | OU bret 1.1 106, E pd. 5 Бүз td — | A 
220, 0001 Do. Ist ro Mee Deben. Btock ee ee 1 —118 109 —118 ee ` ee ee 
250,000 Do. Mort. Deben. Btock Bedam. Stock 95 — 97 95 — 97 in 
75,000 | Newcastle-on-Tyne, А to 75, m Б 2d к A. 8 7 8 ec T н 
15,000 Do. 5 % Pref., 1 to 75,000 . ee se ee b hi * ee ee 
10,862 | Notting Hill Electric Lighting es | 10 6 & 6 1 1 1 14 13 A as 
64,000 Do. do. 4% 1st Mort. Deb. ee 100 4 4 97 —100 97 —100 ae ee ee 
18,500 Oxford, 1 to 96 and 407 to 18,810 ee ee ee 5 ee 64— 64 6 — 64 oe ee Ы 
50,000 Ро. 4 % Deb. Stock . . 100 ee 4 9+ —100 ge —100 * .* 
40,000 St. James“ and Pall Mall EI L s 5 |1 1 91— 103 95— 104 10 9) .. 
,000 L do. tye Deb. B 081 to 40,080 7 7 7 — 8 7 — 8 ee ee 
150, 0001 Do. do. Ie b. Stock е оо 100 84 95 ени 97 95 = 97 . ee ee 
12,000 шарк ы Markets Electric upply, Ord. ..  .. 4 1i— = 11— 2} T - ae = 
60,000 do. do. Deb. Stock | Stock | 4 4 19 — 18 — 11 iy và " 
65,000 South are Electricity Bupply, ee ee b 1 B 22 — ee ee 
120,000 South Met. Elec. Lt. & Power, Ord. ; ee ee 1 aay >n em 
117,968 Do. Do. tee ee 1 Nil 1 1 — 1 25/8 өө“ -A 
,000 Do. 8 4$ 96 lst Deb. Btk. 100 —105⁵ 102 —105 .. ee ee 
Urban Ja mi d Co : ee ee ee ee 6 5 b E- 4 8 — 4 86/1 ee oe = 
2 0,000 Do. do. lst Mort. Db. Stk. Red | 100 6s s 98 —101 98 —101 bh M in 
110,000 Westminster Electric Supply, Ord. .. cs « 5 12 $ rg 9 — 10 9 — 10 94. T x 
88,151 Do do, ij % Cum. Pref, " 6 6 5 tà— 65 5— oğ 578 5 
(Originally 595— Red. to 43 % from 81st Deo., 1906. 
Shares not officially quoted: Mackay Companies, ord., 75—77. Pref. 71—78. 
+ Unless otherwise stated all shares are fully paid. § Interim dividends. 


— 


—— 


(Bank rate of discount 6 per cent. October 19th. 1906. 
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THE SIEMENS-SCHUCKERT SINGLE-PHASE 
SERIES MOTOR. 


IN a recent number of the E. T. Z. Dr. Rudolf Richter gives 
& detailed account of certain improvements in the design 
and construction of the single-phase series motors made by 
the Siemens-Schuckert Werke, from which we take the 
following particulars. 

The motor is a compensated series опе, and differs from 
other makes chiefly in two points, viz., the arrangement 
of the resistances in the commutator connections and the 
arrangement of the compensating windings, 

As is well known, the only really satisfactory cure for 
sparking and heating at the brushes when starting consists 


Fic. 1. 


in the introdnction of resistances between the armature 
winding and the commutator segments. So long as the 
starting power of the motor is not of special importance 
Messrs. Siemens, in common with most other makers, insert 
this resistance in the form of thin strips of high resistance 
metal placed behind the commutator. When, however, the 
starting torque is of importance, as in the case of all 
traction work, Messrs. Siemens introduce the resistance 
in the form of a certain number of turns of copper 


Fia. 


wire placed in the armature slots with the main winding 
.of the machine, and arranged to act as active conductors 
during commutation. Fig. 1 shows the connections. The 
dotted coil a z b of the main winding is undergoing com- 


SNNN 


Fiu. J. 


mutation, and its ends a and b are connected to the 
commutator through the auxiliary coils v and vz. 
The main current of the motor enters the brush and flows 
into the two commutator segments ka and A, in parallel, 
along the auxiliary coils v; and v, and into the main winding 
at a and b, as shown by the large arrows. The short- 
circuit current produced by the transformer action of 
the main poles is shown by the small arrows, and travels 
from а along the auxiliary coil va, across the brush from 
k,.to kb, along v, to b, and so through the short-circuited 
main coil b za to a. The auxiliary coils are situated, as 


shown, right under the poles, and the main current flowing 
in them consequently produces a useful torque just as in any 
of the main winding coils. The auxiliary coils being situated 
in a neutral zone cannot affect the main field, and being, 
as regards the short-circuit current, practically wound bi- 
filarly, they hardly add to the inductance of the short 
circuit. The value of the short-circuit current at standstill 
can be limited to any desired amount by making the auxiliary 
coils of suitable resistance, and, since the auxiliary coils act 
as active turns, it is obviously advisable to make them of low 
resistance material, such as copper, and so to get the benefit 
of a large number of turns for a given resistance. 

The arrangement recalls the Sayers armature winding, 
but, in the present case, neighbouring sides of auxiliary coils 
have equal voltages induced in them, whilst with Sayers's 
arrangement these voltages were unequal. Farther, reversal 
of direction of rotation necessitated brush shifting with the 
Sayers winding, whilst with the Siemens winding the brush 
position is the same for both directions of rotation. 

Various alternative arrangements of the auxiliary coils are 
described, including one in which the span of these coils, 
instead of being made equal to the pole pitch (as in fig. 2), 
is made only a little wider than the neutral zone between 
neighbouring poles (as in fig. 3). In this way the length 
of the useless end connections for these coils is reduced, and 
also their reactance voltage is reduced by the fact that 
auxiliary coils belonging to neighbouring sets of brushes lie 
well separated on the periphery instead of being in the 
same slot. 

If u is the ratio of the active ampere conductors in the 
auxiliary and the main windings, and if uniform flux density 
over the pole face is assumed, the useful output with the 
auxiliary winding fitted will be (1 + 7) times that with the 
ordinary winding and resistances — the total losses being 
alike in both cases. If is the efficiency with the ordinary 
winding, the efficiency with the new winding can be shown 


х n, or approximately {1 + “(1 — »)] v. 


Supposing, therefore, that a particular motor had an 
efficiency of 80 per cent., and that и were made 1 (which 
is a normal figure, and in the case of machines intended 
for heavy starting conditions can easily be increased to 2) 
the output with auxiliary windings would be increased 10 per 


cent., and the efficiency about 13 per cent. 


With such small differences it is difficult to obtain exact 
experimental confirmation, but by testing two armatures— 
one with and one without the auxiliary winding—in the 
same field, the fact that the auxiliary winding reduced the 
current required for a given starting or running torque was 
clearly brought out. 

The author proceeds to show that the auxiliary winding 
adds very little to the reactance voltage of the machine, and 
calculates that, for a particular motor having и = `1, 
number of commutator segments = 115, number of poles 6, 


ae = 62, and 5 = 2, the addition 


segment width 
to the reactance voltage is under 10 per cent.“ 

Starting and regulation of the Siemens-Schuckert motor 
are accomplished by means of a variable secondary voltage 
transformer of the full motor capacity. With this arrange- 
ment a terminal voltage equal only to the full load inductive 
drop of the motor is applied at starting, and this passes the 
normal fall load current and gives the normal full load 
torque with a greatly reduced line current. Thus, if the full 
load power factor of the motor is °9, the line current for 
normal starting torque is only X = 135 of the 


normal full load running current. 


Turning next to the arrangements adopted for compensa- 
tion and commutation, some further novel points will be 
noticed. The object of the compensating winding is the 
complete suppression of the armature cross field ; whilst the 


* Dr. Hichberg, in a criticism of the article, points out that 
with the more usual values of number of commutator segments = 
200, pole breadth / pole pitch = 86, and brush width/segment width 
= 1:8, the addition to the reactance voltage would be approximately 
87 per cent., in place of the above 10 per cent. 
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reversing winding or poles should counteract (1) the voltage 
induced in the short-circuited coils by the transformer action 
of the main field: and (2) the ordinary reactance voltage 
which exists as in the case of a direct-current machine. Now 
to counteract (1) completely involves the use of an opposing 
and equal transformer flux, but all attempts to introduce 
this have failed because the same flux which counteracts the 
transformer action reduces the working torque of the motor 
to zero. It only remains, therefore, to counteract the trans- 
former action more or less completely by the same means as 
are used to neutralise the reactance voltage, viz., by a voltage 
of rotation set up by means of a suitable cross field. One of 
the chief difficulties lies in the fact that, whilst the reactance 


Choking Cott 
Ета. 4. 


\ 


voltage is in phase with the armature current, and can be 
neutralised by means of a flux in direct opposition of phase 
to this current, the transformer voltage is at 90° to the main 
flux (or armature current) and therefore requires a flux at 90° 
to the main flux. For satisfactory commutation it is, there- 
fore, necessary to produce a reversing flux which shall have 


a phase relation somewhere between 180° and 90° to the 


main current—nearer to 90° or 180° according as the trans- 


former voltage or the reactance voltage is the greater. Now - 


the transformer voltage varies in amount practically directly 
with the motor current (or flux) independently of the speed, 
whilst the reactance voltage depends on the product of 
current by speed, and, since the speed of a series motor is 
almost inversely proportional to the current, this voltage is 
almost constant in amount. It is, therefore, necessary to 
compensate each of these voltages separately. This end is 
attained in the Siemens-Schuckert motor by the use of two 
windings on the reversing poles — one being the ordinary 
series winding, which produces a flux proportional to the motor 
current, and is therefore suitable for counteracting the react- 
ance voltage, and the other a shunt winding (carrying from 


Transformer 


1 per cent. to 5 per cent. of the full load current), connected 


either across the motor terminals, or, better, across the 
brushes, and setting up a flux at approximately 90° to the 
main current. In this way complete automatic counter- 
action of the reactance voltage can be produced, but the 
compensation for the transformer voltage will only be correct 
at one particular load, and more or less incomplete at other 
loads. For compensation at all loads the voltage applied to 
the shunt winding must be varied by hand, and this variation 
will be less the more the iron is saturated. 

The arrangement of the windings can be either as shown 
in fig. 4 or as in fig. 5, the latter being arranged for hand 
regulation of the shunt voltage. It will be seen that four 
field windings are shown :—(1) The main exciting winding, 
(2) the compensating winding, (3) the series winding, H, 
of the reversing pole, und (4) the shunt winding, N, of the 
reversing pole. In practice (2) and (3) are, of course, com- 
bined. In order to allow each of the reversing magnet 
fluxes to vary independently without appreciable interaction, 
the ingenious arrangement shown diagrammatically in fig. 6 is 


adopted. This diagram represents а portion of the neutral 
zone of a motor without salient poles.* The thin shunt- 
winding of the reversing pole surrounds some three teeth, 
whilst the series winding of the reversing pole is arranged as 
shown by the thick lines, so as to complete its magnetic 
circuit within the shunt winding. The flux set up by the 
shunt winding follows the thin dotted lines and that of the 
series winding the thick dotted lines. It will Бе seen that 
the middle tooth, which acts as the reversing pole, carries 
both flaxes, and yet both can vary practically independently, 
which would not be the case if both windings surrounded 
the same pole as usual. 'l'his independence of action is 
increased if a choking coil is inserted in the shunt circuit as 
Shown in fig. 4. It may be pointed out that in order to 
neutralise the transformer voltage at every instant, the shape 
of the cross flux curve, with regard to time, must be the same 


. ав that of the transformer voltage curve, and this will only 


be the case if the supply voltage is sinusoidal. In order to 
reverse the direction of rotation of a motor compensated as 
above, it is only necessary to reverse the main exciting 
winding, the direction of current in the armature, series com- 
pensating winding and shunt compensating winding re- 


maining unchanged. 


The power factor of the ordinary series motor is already 
во satisfactory (*9 being generally reached even at loads well 
below the normal), that little improvement is necessary. It 
has, however, been found possible with the Siemens-Schuckert 
arrangement to reach a power factor of unity over a wide 
range of load. This is accomplished by making the com- 
pensation of the transformer voltage in the short-circuited 


armature sections incomplete (/.e., by making the shunt com- 
pensating winding too weak). This causes the short-circuit 
current to shift the main current more into phase with the 
supply pressure, and so neutralises the inductive drop in the 
exciting winding. This effect is obtained without an 
appreciable fall in efficiency, because, since the short-circuit 
current is almost in phase with the cross flux in which the 
short-circuited conductors lie, a useful torque is exerted by 
them. Though experiment has shown that an improvement 
in power factor can be obtained in this way without sparking, 
it is probable that commutator heating would occur through 
the increased short-circuit currents, and, on this account, the 
method would only be adopted in special cases. 

It will be of interest, in conclusion, to insert the com- 
parison made in the article between the above improved 
series motor and the Winter-Eichberg compensated repulsion 
motor, together with Dr. Eichberg's comments (E. T. Z., 
August 16th, 1906) on this comparison :— 


1.—STARTING. 
Dr. Richter. 


Both motors require main 
transformers to reduce the ter- 
minal pressure at starting. Even 
then, the repulsion motor draws 
a larger line current for a given 
torque, because the working flux 
has to be reduced at starting. 


Dr. Eichberg. 


Dr. Eichberg gives a curve 
comparing the kilowatts taken 
at starting by a 28-н.р. Siemens- 
Schuckert motor, and a 15-н.р. 
Winter-Eichberg motor, and 
this shows that for a given 
torque the power taken by the 
latter is less than that of the 
former. 


* The Siemens-Schuckert motors have uniformly slotted stators, 
like those used for induction motors, and the exciting winding 
encloses all but one of the teeth per pole, so that with, for instance, 
eight slots per pole, the ratio pole breadth / pole pitch is J = 875. 
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2.—SpaRKING. 


Dr. Richter. 


In the Siemens series motor the 
reactance voltage is neutralised 
automatically at all loads, whilst 
in the repulsion motor this com- 
pensation (at least for the main 
brushes) is impossible. 

The transformer voltage can 
also be neutralised at every load 
in the Siemens motor by hand 
regulation of the shunt compen- 
sating coil, whilst in the repulsion 
motor, even when both main and 
exciting transformer аге regu- 
lated, complete compensation of 
the transformer voltage can only 
occur at synchronous speed. 


Dr. Eichberg. 

If special compensating wind - 
ings are to be considered 
admissible, the reactance volt- 
age of the coils under the main 
brushes of the repulsion motor 
can be neutralised sufficiently 
exactly for practical purposes 
by providing a small compen- 
eating magnet, whose winding 


is directly connected across the 


exciting brushes of the motor. 
As regards automatic com- 
pensation for the transformer 
voltage, both motors are alike. 
In neither can the compensa- 
tion be complete without hand 
adjustment, whilst with hand 
adjustment the repulsion motor, 
like the series motor, can be 
provided with ап auxiliary 
winding, at least for speeds 


above synchronism. — | 


3.—PowER 
Dr. Richter. 

By means of the short-circuit 
currents under the brush, the 
power factor (which is already 
generally over 9) can be raised 
to unity if necessary. 


Factor. 
Dr. Eichberg. 


The increase of these short- 
circuit currents cannot be con- 
sidered a satisfactory solution. 

Although, theoretically, the 
power factor of the repulsion 
motor is unity only at synchro- 
nism, it actually keeps between 
96 and 1 over а very wide range 
of load—a result which cannot 
be equalled by any series motor. 


4.—Economy IN MATERIAL. 


Dr. Richter. 


The output of the Siemens- 
Schuckert motor for a given car- 
case, a given number of poles, and 
a given flux density, is improved 
by the fact that & large polar arc 
(up ќо 875 of the pole pitch) is 
employed. This would not be 
possible with a direct-current 
machine, because for the same 
maximum flux density, the pro- 
duct of effective amperes by field 
turns is some 40 per cent. greater 
with direct than with alternating 


current. 

With this type of field wind- 
ing, the flux per pole of the series 
motor will be greater than that 
of the repulsion motor (whose 
armature excitation gives a tri- 
angular flux distribution) in the 


"875 


ratio of 


„and even if the 


iron saturation is chosen so as to 
convert the triangular distribu- 
tion into a sine wave one in the 
repulsion motor, the excess of flux 
(and of output) is still some 35 
per cent. in favour of the series 
motor. - 


Dr. Eichberg. 


The assumption of equal 
maximum flux density is quite 
incorrect a8 & basis for com- 
parison. The more correct 
basis would be equal iron loss, 
and, as is well known, these are 
lower in the repulsion motor 
than in the series motor. 


5.—EFFICIENOY. 


Dr. Richter. 


The iron losses are slightly 


lower in the repulsion motor. 
The copper losses (due to the 
presence of the exciting current 
in the armature) are slightly 
greater, and the brush friction is 
greater because of the additional 
exciting brushes. On the whole, 
therefore, the total losses in the 
two types are about equal, and 
since the output of the series 
motor is greater, its efficiency 
ill be greater. 


Dr. Eichberg. 


Allowing for the lower power 
factor of the series motor, its 
copper losses are greater by 
quite 1 per cent., whilst the 
increased losses due to the 
armature magnetising current 
only amount to 2 or 3 per 
cent. 


Conduit Enamel.— THe SiwPLEXx Conpvuirs, LTD., 
claim that, after lengthy experimenting, they have secured 
an enamel for coating their conduits and fittings, which possesses 
a degree of tenacity and flexibility such as is required to enable tubes 
to be bent without any fracturing of their protective covering. 
They will send samples to any of our readers on application. 


SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


Ву В. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


ELECTRIC Siens.* 


Ir is most essential to hang out an electric sign in front of 
the central station showroom—a sign that can be seen at 
hight some distance up and down the street. On no account 
should a cheap, poorly lit sign be employed, yet, on the other 
hand, too elaborate a scheme should be avoided. It must 
give ample light, so as to bean example worthy of emulation 
by the business men on the street, acting as an incentive to 
them to increase their lighting and to get signs for their own 
use. In any case it does not do to advocate a system of 
advertising which, at the same time, is apparently not 
considered worth adopting for the benefit of the central 
station itself. Let the central station rather lead the way by 
putting up a suitable sign of its own. | | 

The use of signs, properly encouraged, will not only mean 
the lighting of the same from dusk to the shop closing hour, 
but will eventually result in their being kept lighted until 
about eleven o'clock—that is, to the time of night after 
which all the people will have gone home when the various 
entertainments are over. This after-closing-hour illumina- 
tion of signs and show windows is gradually beginning to be 
appreciated as a valuable feature by shopkeepers all over the 
country, since it is realised that, though the shops are closed, 
there are many passers-by whose attention will be drawn to 
the shop by the sign, and to the articles displayed by the 
lighted window, bringing to their attention many wares that 
might not otherwise have been known about. This form 
of advertising appeals to the people that the shop-keepers 
are anxious to reach, people who are occupied by day and are 
unable to visit the shops to select or make purchases, except 
on the one or two late closing nights of the week. 

By actual figures it can be shown to a dealer that—space, 
effectiveness and circulation considered—an electrical sign 
and a well-lighted show window form the cheapest as well as 
the best advertising means he can employ. As a mode of ad- 
vertising it can be compared with the newspaper, and his atten- 
tion can be drawn to the fact of how much more valuable it is, 
how many more people see it, how economically it is main- 
tained, how mach more attractive it is, &c., and yet, at the 
same time, the actual cost of an evening's illumination is 
less thay that of a reasonable space in the local newspaper. 
These arguments can, of course, be put forward in such a 
way that the newspaper is not deprecated as a means of 
advertising, or the withdrawal or discontinuance of news- 
paper advertisements advocated, and, at the same 
time, the real value can be impressed upon a man as to 
the importance of a sign in acquainting people with his 
name and the situation of his business. 

Since the lighting of electric signs for long hours is, of 
course, very profitable to the central station, everything 
possible should be done to encourage it. In wiring the 
shops, switches should be so arranged as to be accessible 
from the outside, so that the sign and show window lights 
may be turned on and off without the necessity of unlocking 
and entering the shop. In some towns a night watchman 
is employed by the shopkeepers, who, in addition to his 
other duties, switches the lights on and off at given hours. 
As an alternative, it may be advisable for the central station 
to arrange to do this work. In the latter event, however, 
care must, be taken to keep accurate time, as the merchants 
will naturally object if their lights are burned beyond the 
stipulated period, when they are paying for the energy 
consumed on a meter basis. There are now a number of 
reliable time-switches on the market that can be employed 
for the purpose of turning the lights on and off. A mer- 
chant, when persuaded to adopt one of these means of 
turning his lights on and off, will always burn them longer 
hours than if he had to attend to it personally. 
number of the shops use long-hour light-advertising in this 
way, it will not be a great while before the remainder follow 


If a 


* Previous articles of this series & on pages 650-1, 656-7, 
728-9, 808-9, 849-850, 888-9, and 920-30 of the current volume. 
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suit. It should be impressed on shopkeepers that a bright 
light always attracts attention, and, therefore, the lighting 
of their signs and show windows is to be regarded as an 
advertisement rather than as а mere matter of getting 
sufficient light. The central station should be prepared to 
offer the same rates for lighting show windows as for 
signs. 

While great use has been made in this country by the 
shopkeepers of outside show window lamps with the name 
painted on the side facing the street (in imitation presum- 
ably of the gas lamps), very little has been done in the 


installation of electric signs proper, that is to say, signs 


which can be read at some little distance. The use of such 
signs in most towns is confined to the theatres, though 
the shopkeepers of some of the larger cities are beginning to 
appreciate their value as an advertisement. 

In London the use of signs is rapidly extending, and at 
Newcastle, for example, the lighting company are making an 
active and successful canvass for sign customers. In 
America, owing to the recent awakening to the necessity for 
the development of the commercial side of the electric supply 
business, great strides have been made in the installation of 
electric signs, and though the conditions in that country are 
somewhat different to what they are here (though not so 
much as one who had not been there might, perhaps, think), 
the following figures will, doubtless, be of interest as 
indicating the possibilities of the extension of this class of 
business in this country. In towns of under 10,000 popula- 
tion, the average is one sign to 1,464 people; in towns of 
between 10,000 and 20,000, one sign to 1,320 people ; in 
towns between 20,000 and 50,000, one sign to 1,458 people ; 
in towns of over 50,000, one sign to 870 people; this 
making an average of all towns of one sign to 988 people. 
A conservative estimate of electric signs in the United States, 
places the number at 75,000, consuming an average of not 
less than 480 watts per hour each, or a grand total of 
36,000 units per hour—figures which make one realise that 
there is a good income to be obtained by the sate of current 
for electric signs: | 

This sign business did not spring up of itself, as some 
other branches may be considered to have done, it had first 
to be created, next cultivated, and then given careful 
attention. The general conclusion that is to be gathered 
from the American sign business is that it is only in the 
towns where some plan has been put into effect to eliminate 
the first cost of the sign to the consumer, that it is a 
thorough success. "This so-called ** Free Sign " plan, really 
* rented sign " system is one that should be carefully looked 
into, аз it possesses many valuable features, and is an 
excellent means for increasing profits. It is carried out in 
two different ways. One is for the central station to pur- 
chase the sign, and to install it free for a customer, provided 
the latter agrees to consume & minimum amount of current 
per month, and for a certain length of time (usually two 
years.) The amount and time are fixed so that the central 
station is justified in making the expenditure for the sign. 
(This may be called the minimum current guarantee plan.) 
The other way is for the central station to charge a flat 
weekly or monthly rate for the use of the sign and current 
during certain hours. This rate also is sufficient to pay for 
the current consumed, about 20 per cent. per annum on the 
initial investment in the sign, and any other expenses 
incidental to the proposition. (This may be termed the 
controlled flat rate plan.) In both cases it is very advisable 
to add a sum sufficient to cover the cost of cleaning the sign 
and for free lamp renewals. | 

To illustrate the above-mentioned methods, assume that a 
high-class, double-faced, five-letter, 16 in. high, inter- 
changeable enamelled iron letter sign is required. Such a 
sign will have about 88 lamp sockets, it will weigh about 
200 Ib. and willcost about £15. The cost to the central station, 
assuming, as & very conservative figure, that the life of the 
sign is five years, will be about £4 per annum (allowing a 
total of £5 for wiring, hanging and changing for other 
customers during the five years). The lamps used should 
be 2 с.р. (special 10-watt), so the total consumption will be 


880 watts per hour, and the total current consumption рег. 


annum, if the sign is kept lighted an average of four hours a 


night, will be 1,460 hours x 880 watts, or 1,284 units (107 


units per month). On the minimum current guarantee plan, 


the guaranteed figure per month should therefore be 107 
units; the rate charged for current being the rate- per unit 
decided upon as fair for that class of business, plus the pro- 
portionate cost of the sign, £4, divided by 1,284:5 unita per 
unit, that is, nearly 0°75d. On the controlled flat-rate plan, 
the monthly charge is based on the proportionate cost of the 
sign per month, plus the value of the current consumed at 
the regular sign rate. This figure is sometimes divided by 
the number of the lampe, as a flat rate per lamp often appears 
ќо be a very attractive price. On this idea of making the 
charge appear low, some lighting companies are charging by 
the week, as they find that many a shopkeeper will willingly 
pay an amount weekly which, if allowed to accumulate into 
а quarterly bill, would cause him to complain bitterly. 

An electric sign should be considered as an advertising 
investment, and if the impression it makes is not a good 
one the money invested in it is more than thrown away. 
An electric sign should lend a distinguishing air of 
quality to a shop, and it is this element which gives it ite 
greatest value. While an electric sign will designate a 
place of business, and, perhaps, the nature of that business, 
a large part of its value lies in the impression it makes. 
Hence only the best and most permanent types of sign 
should be encouraged, no matter how small they will have 
to be to meet the price the consumer can afford to pay. 
Unsightly transparencies and perforated signs illuminated 
from the interior are an obstacle to the proper advancement 
of a sign business, as their general. effect is so poor; and 
strange as it may appear, if properly lighted, the cost of 
operation is nearly as much as that of a standard type of 
sign, since 16-C. P. lamps have to be employed instead 
of 2 С.Р. 

Some of the essentials of a good sign are that it should be 
made of the very best materials, carefully put together. and 
simple in construction, so that it may be very durable. It 
must be waterproof and have a surface, preferably of 
enamelled metal, that will not fade or lose its colour. Tke 
mechanical arrangements for its suspension must be such 
that it is rigidly and safely supported, not only actually but 
also in appearance. The lamp sockets and the wiring must 
be so chosen and arranged that there is not likely to be any 
trouble from short circuits. If the sign is owned by the 
central station, it is very important that the letters should 
be interchangeable to such a degree that, should the cus- 
tomer for whom the sign is first purchased not renew a con- 
tract, it can be used for another customer at small expense, 
and this accomplished without affecting the durability. 

Without asign which corresponds to the above specifica- 
tion, all the propositions, advertising, and salesmanship in the 
world cannot make a success of a sign business. 

Special low current rates for signs are not anywhere near 
as satisfactory an inducement in the building up of a sign 
business as the free" sign proposition is. The reason for 
this is the well-worn one—lack of capital. 

Many of the smaller shopkeepers who, under favourable 
circumstances, are the great users of signs, either have not 
the capital or do not care to risk what is to them a com- 
paratively large portion of their reserve fund in an invest- 
ment of this kind. These small dealers will pay very high 
flat rental rates where no argument could induce them to buy 
a sign at any price. ! 

A further argument in favour of the so-called free 


sign propositions is that a steady late burning of all the 


signs connected to a system is obtained, whereas with a 
special current rate on the meter, the owner of the sign will 
burn it for а brief period only, and that at the peak of the 
load, thus becoming a somewhat objectionable addition to 
the system instead of an advantageous one. What the pro- 
position amounts to is that when the central station has 
control of the signs, their earning power is about double 
what it would be if the shopkeepers owned them. 
Propositions however good will amount to very little 
if the prospective sign customers are ignorant of them. It 
is one thing for à canvasser to know that he can make 
certain concessions and inducements in favour of electric 
sign users, and another thing for the man who might 
thereby be influenced to put up a sign, to realise these facta. 
The questions of advertising and salesmanship should there- 
fore figure very prominently in all plans for increasing the 
number of the signs on a distributing system. The average 
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shopkeeper not only does not realise what propositions are 
available to suit his case, but he has not even thought of 
installing such a thing as an electric sign. Не has to be 
educated to the value of the electric sign in commercial life, 
started thinking about them, and then have the matter 
brought to his attention again and again. 

While there is no objection to signs that are placed flat 
against a building, very often exception is taken by the 
street authorities to signs extending across the pavement. 
This is a matter that should be tactfully taken up with the 
local streets committee. The reasons for allowing such signs 
to be installed, are more in their favour than egainst them. 
These signs light up the streets at the expense of the shop- 
keeper, instead of the town, and they give the town а metro- 
politan appearance, which attracts trade from the surrounding 
country districts. Proper regulations for the installation of 
signs should be drawn up, or existing ones revised. Strict 
regulations as to wiring and hanging are not a detriment, 
for it hurts the central station more than anyone else, if a 
short circuit is caused by defective wiring or if anyone is 
injured in an accident resulting from improper hanging. It 
is advisable that the central station authorities should devote 
their attention to the drafting of suitable regulations to form 
the basis of a suggestion to the Streets Committee, as in this 
way the matter will be put in good shape more promptly, and 
there will not be any annoying vagueness in description that 
might be interpreted to the detriment of the central 
station interests. ч 

In connection with municipal electrical undertakings, 
these free sign propositions may be objected to on 
account of their savouring of municipal trading, but such 
schemes should not be considered in this light, as they are 
essentially a portion of the distributing means, a legitimate 
and requisite factor for the successful operation of an electric 
light and power plant. 

After all, electric signs are but a step in the placing of 
the product of the central station in the consumer's hands in 
a usable shape—a little poorer form of investment than 
engines and dynamos, better than the distribution system, 
and much better than arc.lamps (loaned on somewhat the 
same basis). 


"THE CONFERENCE ON WIRELESS 
TELEGRAPHY. 


In connection with the articles and correspondence on the above 
subject which have recently appeared in these columns, the 
following summary, taken from an article by Chief Postal Inspector 
W. Meyer, in E. T. Z., December 6th, 1906, of the chief points 
embodied in the signed agreement and its various appendices 
will be of interest.* The agreement itself, signed by all the 
delegates, consists of 23 articles :— 

Art. 1.— The contracting parties will ensure that all (public) 
coast stations or (public or private) ship stations under their 
control shall comply with the requirements of the present agreement. 

Art. 2.—A “coast station” shall be any wireless telegraph 
station on land or on a permanently anchored ship which engages 
in the interchange of messages with ships at sea. A ship 
station" shall be any station on board a ship which is not 
permanently moored. 

Art. 3.— Coast and ship stations shall exchange messages with one 
another without distinction as to the wireless system employed. 

Art. 4.—Exceptions to Article 3 are permissible under special 
circumstances not dependent on the system employed. 

Art. 5.—All coast stations shall be connected by special lines or 
other means with the land telegraphic system. 

Art. 6.—Information as to the names and other particulars (as 
required in Article 4 of the appendix) of all coast and ship stations 
shall be mutually interchanged by the contracting parties. 

Art. 7.—The parties retain the right of employing additional 
apparatus for the receipt or transmission of messages, besides that 
disclosed in accordance with Article 6, without making the details 
of such apparatus public. 

Art. 8.—The stations are to be arranged as far as possible so as 
not to interfere with the operation of other stations. 

Art. 9.—All stations are required to give immediate attention to 
distress signals from ships. 

Art. 10.—The charge for wireless telegrams shall consist of— 

1. The charge for the rea transmission, which is made up of 
(a) a "coast charge" due to the coast station, and (b) a 
“ ship charge ” due to the ship station. 

2. The ordinary charge for transmission over the land telegraph 
system. 


Since this article was set in type, the British Government has 
issued a Parliamentary paper, No. 368, giving the full text of the 
Convention, &c. 


The amount of the “coast charge” is to be determined by the 
State to which the coast station belongs, the “ship charge” by 
the State whose flag the ship carries. Both charges are to be 
based on the actual cost per word, and must not exceed a maximum 
value to be determined by the contracting parties. Special charges 
may, however, be made in the case of stations having a range ex- 
ceeding 800 km. or in the case of stations erected or worked at great 
expense. Sz 

Art. 11.—The requirements of the present agreement are 
explained in greater detail in an appendix on methods of operation, 
which is on the same footing, and comes into force at the same 
time as the agreement. The articles of the agrcement, and of thc 
appendix, may be altered at any time by mutual agreement. 
From time to time, conferences of fully-empowered delegates, or of 
managing officials (according as the matters to be discussed deal 
with the agreement itself, or with the appendix) shall be held. 

Art. 12.— The delegates shall be nominated by the respective 
Governments. Each country shall have only one vote. Later con- 
ferences may permit colonies or protectorates to be considered as 
separate countries, but in no case is any one country, including its 
colonies and protectorates, to possess more than six votes. 

Art. 13.—An international bureau shall be instituted, which shall 
deal generally with the collection and classification of information 
on wireless telegraphy, as affecting the agreement. 

Art. 14.—All the contracting parties retain the right to forward 
telegrams to, or receive them from, stations belonging to countries 
which are not signatories to the present articles. 

Art. 15.—Articles 8 and 9 of this agreement apply also to wire- 
less stations other than those mentioned in Article 1. 

Art. 16.—Countries which are not at present signatories to the 
agreement may become such on application. 

Art. 17.—A rticles 1, 2, 3, 5, 6, 7, 8, 11, 12 and 17 of the Inter- 
national Telegraph Convention held at St. Petersburg in 1875, apply 
to international wireless telegraphy. 

Art. 18.— Deals with the question of, arbitration in the settlement 
of doubtful points in the Articles. | 

Art. 19.—The contracting parties agree to take the necessary legal 
steps to ensure compliance with the agreement. 

Art. 20.—Information will be exchanged as to the laws of the 
various countries which bear on the subject of the agreement. 

Art. 21.—The parties retain full freedom with regard to wire- 
less stations not mentioned in Article 1, especially naval and 
arid stations, except as regards the requirements of Articles 8 
and 9. 

Art. 22.— The present agreement comes intojforce on July 1st, 
1908, and remains in force sine die, or until one year after notice 
of withdrawal has been given. The withdrawal applies only to the 
country or countries giving notice, and the agreement continues in 
force for the remaining countries. 

Art. 23.—Deals with the ratification'of the agreement. 


Chiefly to meet the views of the British and Italian delegates, 
the following seven additional articles were embodied in a separate 
codicil :— . 


1. Deals with the question of obtaining votes for colonies or 
protectorates. 

2. Any of the contracting parties can exclude certain stations 
from the conditions imposed by Article 3, provided one or more 
new stations, in accordance with Article 3, are erected in their 
place. In such cases notice must be given at least three months 
before the Convention comes into force. 

The following countries declare already that they will make no 
use of this permission:—Germany, America, Argentine, Austria- 
Hungary, Belgium, Brazil, Bulgaria, Chile, Greece, Mexico, Monaco, 
Norway, Netherlands, Roumania, Russia, Sweden, Uruguay. 

3. The way in which the conditions of the last article are carried 
out is left in the hands of the Government concerned, which can 
also determine from time to time how many and which stations 
shall be excluded from the conditions of Article 3 and how they 
are to be replaced. 

4. To avoid interference with the progress of science, it is under- 
stood that the employment of a new form of wireless telegraphy, by 
means of which communication with existing stations is impossible, 
is not prohibited, provided that the impossibility lies in the nature 
of the system and not in the adjustment or method of using the 


. apparatus. 


5. Deals with [the admission of Colonies, &c., to the Convention 
and the proprietorsbip of stations on ships from Colonial ports. 

6. The Italian delegates, in signing the agreement, make 
the reservation that in the case of Italy the requirements of the 
agreement only come into force after the expiration of the existing 
agreemente with Marconi and his company or with their consent. 

7. In case one or more of the signatory parties fails to ratify the 
agreement, the latter still holds good as regards the parties who 
do ratify it. 


The delegates of Germany, America, Argentine, Austria-Hungary, 
Belgium, Brazil, Bulgaria, Chile, Denmark, Spain, France, Greece, 
Monaco, Norway, the Netherlands, Roumania, Russia, Sweden, 
Turkey and Uruguay further subscribed to the three following 
additional articles :— 


1. Every ship station referred to in Article 1 is bound to ex- 
change messages with every other ship station without distinction 
of system. 

2. Governments which have not yet subscribed to the above 
article may do so at any time in accordance with the method 
described in Article 16, whilst Governments desiring to withdraw 
from this subscription may do so in accordance with Article 22. 

3. Deals with the ratification of these additional articles. 
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The most interesting part of the document from a technical 
point of view is the appendix to the agreement proper, dealing 
with the actual methods of procedure to be employed. This 
consists of 42 Articles, which are briefly summarised below :— 


ARBANGEMENT OF THE STATIONS. 


1. The choice of system shall be open, and the arrangement 
shall, as far as póseible, keep abreast of the technical and scientitic 
progress of the subject. 

2. Two lengths of wave, 300 and 600 metres, are permissible for 
ordinary work, and every public coast station shall employ one or 
the other of these, and must be in a position to receive messages 
with this length of wave throughout the working hours. A Govern- 
ment can, however, permit a coast station to use another wave- 
length (less than 600 metres, or greater than 1,600 metres) for 
special long-distance work, or for other than public service. ` 

3. Ship stations shall use a normal wave-length of 300 metres, 
and shall be in a position to receive such waves. Other wave- 
lengths not exceeding 600 metres may be employed. Ships with 
insufficient available space for 300-metre wave apparatus may 
obtain permission to use shorter waves. 

4. The International Bureau will compile a register of stations, 
giving:—(1) Name, nationality and geographical position for 
coast stations, and name, nationality distinguishing mark in the 
International Signal Book, and home port, for ship stations; (2) 
calling signal (all of which must be different, and each of which 
must consist of a combination of three letters); (3) normal range 
of transmission ; (4) system of wireless telegraphy employed; (5) 
nature of receiving apparatus (printing apparatus, sounding 
apparatus, &с.); (6) lengths of wave employed (the normal length 
being underlined); (7) service for which the station is employed 
(public service, partial public service such as to ships only, or to 
ships of a certain line, or to ships fitted with apparatus of a 
particular system, long-distance service, private service, official 
service, &c.) ; (8) working hours; (9) coast charge, ship charge. 

5. The interchange of unnecessary signals or words is prohibited, 
and experiments from these stations are only permissible ifthey do 
not interfere with the working of other stations. 

6. No ship station may be erected or worked without & Govern- 
ment licence. Every ship station must comply with the following 
conditions :—(a) The system employed must be a tuned one. (b) 
The transmitting and receiving speed must be at least 12 words of 
five letters per minute. (c) The power delivered to the wireless 
telegraph apparatus must not exceed 1 Kw. under normal conditions. 
A greater power may be employed if the ship has to transmit 
messages over a distance of 300 km. or more to the nearest coast 
station, or if, owing to special difficulties, the greater power is 
necessary, the ship station must be worked by a Government 
certified operator. The certificate must show that the operator (a) 
is conversant with the arrangement of the apparatus, (b) can trans- 
mit or receive at a rate of 20 words a minute, (с) is acquainted with 
the regulations for wireless transmission. 


7. In case of unsatisfactory working the authorities may with- | 


draw the орегабог'в certificate (in case he is to blame) or may 
withdraw the ship's licence (in case the apparatus is at fault or in 
case the trouble was due to orders given to the operator). In case 
of repeated trouble from one ship in epite of warning given, the 
coast stations may be ordered to refuse messages from the ship in 
question. The case may be submitted to arbitration in accordance 
with Article 18. 
WonRING HoUns. 


8. As far as possible an all-day and all-night service shall be main- 
tained at coast stations, but certain stations may be exempt from 
this requirement. When continuous service does not exist, all 
telegrams in hand for ships must be forwarded to them, and tele- 
grams must be accepted from them, even if the ship notifies its 


presence after the working hours, but before the actual stoppage of : 


work. 
9, 10 and 11 deal with the forwarding and addressing of 


telegrama. 

12. The “ coast charge shall not exceed 60 centimes per word, 
nor the ship charge," 40 centimes. A minimum charge equal to 
that for 10 words may be enforced. 


13. The country ín which the coast station which forwards a tele- | 


gram from a ship to another country is situated, will, as far as 
charges are concerned, be considered as the starting point for such 
telegram. 

14. The whole cost of a wireless telegram must be borne by the 
sender. Ships must, therefore, carry the necessary tables of charges, 
but in case of need they may obtain information on the point from 
the coast station. 


THe FORWARDING OF TELEGRAMS. 


15. The International Morse code shall be used. 

16. Ships in distress shall employ the signal...———... 
repeated at short intervals, and any station receiving this signal 
must interrupt other correspondence and attend to it. 

17. The addition of. —— —. .—. —...“ PRB” to the call 
signal indicates that the International Signal Code Book is to be 
used, 

18. Deals with the order of transmitting telegrams. 

19. A ship calling up a coast station should first signal when 
within 75 percent. of the normal range of the coast station. 
Before calling, the ship must set its apparatus to the maximum 
sensitiveness and make sure that the coast station is disengaged. 

20. Deals with call and reply signals. 

21. When no reply is received on making the calling signal, an 
interval of half an hour must be allowed to elapse before repeating 
the signal. 


` 


22 to 30. Deal with the details of forwarding, e.g., the method 
of recording the ship’s position, notification of the number of words 
to be transmitted, how to deal with several simultaneous calls, &c. 


DELIVERY OF TELEGRAMS. 


31. When a message from aship cannot be delivered to the - 
addressee, a signal to that effect shall, if possible, be sent to the 
ship. The same applies to messages fo ed to a ship. 

32. In case the ship for which a message is intended does not 
notify itself to the coast station within 29 daysthe forwarder will be 
notified. The forwarder can then, at his own charge, ask the coast 
station to keep his telegram open for transmission for a further 30 
days. Failing this request, the telegram will be put aside as un- 
sendable after 30 days. If the coast station knows that the ship has 
already gone out of range before the telegram could be forwarded 
to it, & notification to this effect will be sent to the forwarder. 

33. Deals with telegrams which will not be accepted. 

34. The telegraphic records will be filed for reference. 

35 and 36. Deal with certain points in connection with the 
charges for telegrams (on the whole, the rules of the International 
Telegraph Convention apply). 

37. The International Telegraphic Bureau will (subject to the 
agreement of the Swies Government and of the Universal Tele- 
graph Union) be charged with the duties mentioned in Article 13. 
The annual cost of this is not to exceed 40,000 fr., exclusive of the 
special costs of any international conferences. 

38. Deals with the duties and publications of the Bureau. 

39. Special facilities will be given to shipping agencies for 
obtaining information as to accidents at sea and information of 
general shipping interest. 

40. The interchange of signals between ship stations must not 
interfere with the public service of the coast stations. 

41. Allthe above rules apply also to ship-to-ship transmission, 
except that (a) (see 14) the charge for transmission is paid by 
the sender and that for receipt by the addressee; (b) (see 18) the 
order in which messages are transmitted must be arranged by the 
two stations; (c) (see 34) the charges are not subject to the 
Government discount. ' 

42. The working conditions attached to the  Ioternational 
Telegraph Convention apply to the present Convention, in so far 
a8 they do not contradict the above requirements. 

An examination of these various articles leads to the conclusion 
that whilst Germany has obtained the agreement of the Conference 
to the point which sbe chiefly insisted on, viz., free interchange of 
meseages between stations of all systems, England has lost little by 
her adherence to her agreements with the Marconi Co.; for though 
Marconi stations may not exchange messages with ships not fitted 
with Marconi apparatus, the English Government is at liberty to 
erect other stations for general exchange. In this respect the 
Italian Government is worse off, as its agreements prevent it not 
only from exchanging messages with other than Marconi stations, but 
also from employipg other than Marconi apparatus. 


ELECTRIC COAL-CUTTING: 


THERE was recently issued by the? Home Office, a Blue-Book in 
which were many things of interest to those concerned with the use 
of electricity in mines. We refer to Mines and Quarries: General 
Report and Statistics for 1905— Part II.—Labour.” In regard to 
accidents, it is mentioned that of the six explosions classed as 
miscellaneous or unknown, four were due to electricity, and of 
these two were caused by electrical coal-cutting machines. 

It is stated that these ignitions of fire-damp by electrical coal- 
cutters point to a serious risk from their use in fiery and dusty mines. 
The rough usage and great vibration to which coal-cutting machines 
are subject are conducive to failures of insulation, which may cause 
sparking outside the machines ; in addition to which there is the risk 
that joints and fittings intended to be flame-tight may not actually 
beso. It must be borne in mind that electricity may be used for 
working coal-cutters, without these risks, by the intervention of 
electrically-driven air compressors fixed in the intake air-ways.” 

In regard to ‘‘sundries underground," it is stated that the most 
important accidents under this head are those due to electricity. 
In 1905 there were five fatal electrical accidents underground aa 
against seven in 1904. In three cases the persons killed had 
nothing to do with the working of the electric plant, but received 
Bhocks from defective cables. 

At Newbattle Colliery (East Scotland district) a young man 
received a fatal shock through touching a stcel girder which was 
in contact with a lighting cable, the tape insulation of which was 
damaged so that the bare wire was in contact with the girder. 
The voltage was about 450. 

In Holytown, No. 13 pit (West Scotland district), a fireman 
received a fatal shock while assisting to work an electrical coal- 
cutter by coming in contact with the live heads of pinching screws 
for holding the terminals of the power cables. The pinching 
screws were not properly insulated. Voltage 500. 

At Broughton Moor Colliery (Newcastle district) a miner re- 
ceived a fatal shock while walking out from his work by coming 
in contact with a broken signal wire, one of the broken ends of 
which was resting on an armoured electric cable charged with a 
positive current at 500 volts. The insulation of the cable wae 
defective near the point, allowing a short circuit to take place from 


р 
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^ 
the core to the armouring and thence through the broken signal 
wire and deceased's body to earth. 

At East Ince Hall Colliery (Liverpool district) a drawer received 
а fatal shock through his tub becoming derailed and cutting through 
the insulation of a cable suspended by the side of the road. 

At No. 2 Ty Trist Colliery (Southern district) an electrical 
pump attendant was killed by an electric shock. "The exact manner 
in which he received the shock could not be ascertained, but a 
newly inserted fuse wire was found to be in contact with the fuse 
case, and there was a defect in the switch. The earthing of the 
plant appeared to have been defective. 

Two fatal accidents on the surface caused by electricity are also 
reported. At Pelton Colliery (Durham district) a fitter received a 
fatal shock while carrying a portable electric lamp attached toa 
flexible cable in the blacksmith’s shop. "Tests made after the acci- 
dent failed to reveal the cause. The voltage was said to be only 
120. At Lletty Shenkin Colliery (Cardiff district) an electrical 
wireman received a shock, which resulted fatally, during repairs to 
high tension terminals at a haulage engine on the surface. 

Statistics have again been obtained with reference to the use of 
coal-cutting machines in the United Kingdom. From atable which 
we give below, it appears that in 1905 there were 295 collieries 
where coal-cutting machines were at work. The total number of 
machines employed was 946 (as azainst 755 in 1904), of which 446 
were worked by electricity and 500 by compressed air; the total 
quantity of coal obtained in 1905 by the aid of these machines was 
8,102,197 tons — this is an increase of 2,358,153 tons, compared 
with 1904, and 2,856,619 tons compared with 1903. The table gives 
the number of machines, and of collieries, where used, motive 
power employed, and the quantity of coal obtained by their use in 
the various inspection districts during the year 1905:— 


— 


Number of Worked by | 
collieries | Number , — — Coal 
Distriet. where | of ma com- | obtained 
machines are, chines. | Elec- pressed in tons: 
at work Esc M tricity. | r. 

East Scotland .. 39 102 ! 54 | 48 1,099,546 
West Scotland 33 109 | 44 65 1,071,736 
Newcastle... E 18 54 14: 40 461,450 
Durham xus 28 105 50 55 676,283 
"York and Lincoln 55 247 96 151 2,412,432 
Manchester & Ireland 24 53 9 , 44 216,363 
Liverpool and North 

Wales 31 97 90 7 592,903 
Midland 38 130 | 68 62 1,160,469 
Btafford 11 26 | 14 12 | 340,327 
Cardiff 9 10 7 3 55,650 
Bwansea 2 4 — 4 4,364 
Southern 7 9 | — 9 | 10,074 

Total in 1905 sii 295 946 | 446 500 '8,102,197 
Total іп preceding year| 249 755 270 485 5, 744,044 


| 
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This is an excellent advance in electric coal-cutters for one year, 
with an almost negligible increase in compressed air. 

The following figures show the number and type of mechanical 
coal-cutters employed in the United Kingdom in 1905 :— 


Kind of machine. Total number in use, 


Disk ... c" ja © iss ds 580 
Percussive ... "m i TT s 188 
Revolving bar из pk ET m. 103 
Rotary “ heading” ... es T€ ic 24 
Chain machines SN аа Рр 51 
| Total in 190ᷣ5 . 946 
Total in preceding year ... are .. 755 


TRADE STATISTICS OF SWITZERLAND 
IN 19065. 


THE annual trade statistics of Switzerland for 1905 recently issued 
€ontain some interesting details with reference to the imports and 
exports of electrical goods. 

The imports of other manufactures of glass, including glass 
in3ulators, were valued at 30,192 fr. іп 1905, as compared with 
14,078 fr. in 1904; the importe from Germany amounted to 
29, 7 29 fr. in 1903, a8 against 13,098 fr. in 1904. The imports of 
electrical apparatus of all kinds and detached pieces not separately 
mentioned were valued at 3,642,082 fr. in 1905, as against 
3,427,845 fr. in 1904; Germany supplies the largest quantities, viz., 
2,701, 632 fr. in 1905; the imports from the United Kingdom have 
decreased from 52, 504 fr. in 1904 to 47, 800 fr. in 1905; the imports 
from the United States also decreased. The imports of dynamo- 
electric machinery were valued at 527,250 fr., as against 582,540 fr. 
in 1904; tbe imports from Germany decreased from 519, 840 fr. to 
440,040 fr., and the imports from United Kingdom from 23, 370 fr. 


to 1,140 fr.; the imports from Austria increased from 3,610 fr. to 
48 ‚070 fr., and the imports from France from 27,930 fr. to 29,830 fr. 
The imports of copper, pure or alloyed ia bare, sheets, tubes and 
wire were valued at 11,746,740 fr., as against 10, 552, 410 fr.; France 
and Germany possess almost the whole of the trade, the importa 
from the former country amounting to 6,668,655 fr., as against 
6,493,440 fr. in the previous year, and the ‘importa from the latter 
country to 4,886,090 fr., as against 3,903,740 fr.; the imports from 
the United ‘Kingdom ‘decreased from 57, 760 fr. to 34,185 fr.; 
Austria-Hungary has doubled its trade, ‘and now accounts for 
103,845 fr. The imports of cables of all kinds with armatures for 
electric conduite, covered copper wire, &c., have rapidly decreased 
in recent years; in 1903 the value was 1,716,030 fr.; in 1904, 
881,910 fr. ; and in 1905, 459,680 fr.; imports from Germany decreased 
from 537,480 fr. in 1904 to 356,600 fr. in 1905, those from Italy from 
183,600 fr. to 85,800 fr., and those from Austria from 133.680 fr. to 
3,420 fr.; the imports from United Kingdom are insignificant. On 
the other hand, the importe of common pottery and porcelain 
insulatora has increased from 553,845 fr. in 1903 to 1,099,650 fr. in 
1904 and 1,348,656 fr. in 1905; the imports from Germany iu 1905 
amounted to 951,212 fr. as against 739,347 fr. in 1904; the imports 
from Austria and the United Kingdom, although small, have 
slightly increased ; imports from France and Italy have decreased. 
The imports of lamps of all kinds were valued at 572,800 fr. as 
against 288,627 fr. in 1924; the imports from Germany have more 
than doubled, amounting in 1905 to 486,800 fr.; imports from 
United Kingdom are quite insignificant. The importa of machinery 
not separately mentioned, excluding weaving and spinning 
machines, sewing machines and agricultural machines, were valued 
at 14,519, 600 fr., as against 10,488,915 fr. in 1904; Germany holds 
nearly all the trade, the value of the imports from that country in 
1905 being 10,019, 240 fr. as compared with 7,537,005 fr. in 1904; 
imports from France increased from 1,112 ‚020 fr. to 1,777,945 fr. ; 
the imports from United Kingdom from 531, 830 fr. to 808, 785 fr. 
and the imports from the United States from 425, 620 fr. to 
635,715 fr. 

Exports. —The exports of electrical apparatus of all kinds and 
detached parts not separately mentioned increased from 
1,860,111 fr. in 1904 to 3,144,089 fr. in 1905; of this latter France 
took 915,164 fr. (485, 756 fr. in 1904), ‘Germany 449,385 fr. 
(250,156 fr. in 1904), United Kingdom 239,220 fr. (183, 003 fr. in 
1904), and La Plata 96,567 fr. (20,711 fr. in 1904). The exports of 
dynamo. electric machinery jacreased from 9, 739, 421 fr. in 1904 to 


12,089,670 fr. in 1905. Of the latter value Germany took 
2,557,815 fr. (1,599,282 fr. in 1904), France 2,962,809 fr. 
(1,933,764 fr. in 1904), Italy 2,400,057 fr. (2,268,621 fr. in. 


1904), United Kingdom 705,532 fr. (779,438 fr. in 1904), 
Spain 899,799 fr. (890,883 fr. in 1904), Central America 
64,211 fr. (138,500 fr. in 1904), and Brazil 54,640 fr. (91,050 fr. 
in 1904). Cables of all kinds with armatures for electrical 
conduits, coverad copper wire, &c., were exported to the value of 
133,084 fr. as against 84,590 fr. in 1904; to Germany 37,627 fr. in 
1905 (12,325 fr. in 19)4), France, 30,154 fr. (15,698 fr. in 1904), and 
Spain 32,408 fr. (11,065 fr. in 1904). Lamps of all kinds were 
exported to the value of 592,579 fr. as against 452,023 fr. in 1904; 
to Germany 139,599 fr. in 1905 (158,168 fr. in 1904), to Italy 
192,146 fr. (78, 529 fr. in 1904), to United Kingdom 21,818 fr. (6,355 
fr. in 1904). The exports of other machinery not elsewhere 
specified except spinning, weaving, sewing and agricultural 
machines, were valued at 24,142,386 fr. in 1905 as against 20,949,702 
fr. in 1904; to Germany 7,793,226 fr. in 1905 (6,046,957 fr. in 1901), 
France 3,818,771 fr. (5,976,676 fr. in 1904), Italy 3,201,771 fr 
(2,346,591 fr. in 1904), United Kingdom 1,425,636 fr. (955,564 fr. in 
1904), Egypt 711,482 fr. (1,251,523 fr. in 1904), Central America 
546,400 fr. (183, 306 fr. in 1904), Chili 311,679 fr. (180,640 fr. in 
1924), and La Plata 309,749 fr. (302,701 fr. in 1904). 


NEW PATENTS APPLIED FOR : 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
ents, 822, h Holborn, London, W.C., and at Liverpool, to whom ali 
inquiries should be addressed. 


21. 884/06. Improvements in electric batteries.” F. RicHMoND. (Date 
applied for under Rule 5 of the Patents Rules, 1905, September 26th, 1906.) 

ovember 26th. 

26,785. ‘Improvements in electrical indicators and annunciators.“ I. H. 
PARSONS. November 26th 

26,789. ''Self.generating electric brake." Е. Mason, November 26th. 

26,810. Improvements in conduits for laying electric cables." С. G. 
WARNE. November 26th. 


26,820. Improved form of "os battery grid and machine for making 
same." B. J. B. Minus. (C. A. Gould, United States. November 26th. 


(Complete.) 

26,829. Improvements in magnetic compasses and the like.“ W. T. Sr. 
AvBiN. November 26th. 

26,862. Improvements in and relating to contact devices.“ С. BRENT, 
November 26th. (Complete.) 

26,867. “Improvements in and relating to electric furnaces.” BRITISH 


THomson-Hovston Co., LTD. (General Electric Co., U.S.) November 26th. 


m cdm “ improvements in telephonic receivers. ” E. A. GRAHAM. November 
th. ed : 

5 „ Electro-magnetic button or counter.“ H. R. BROWN, November 
27th 

26, 920. “Revolving arm and bracket for attachment to tbe trolley boom of 


an electric tram for the purpose of more easily guiding the trolley wheels to 
the live overhead wire.” A. S. CHAPMAN. November 27th. 

26,926. Improvements in or relating to electrical connection devices." W. W. 
STRODE and G. Н. Wuite. November 27th. 

26,929. ‘‘ Improvements in electric furnaces." F. E. Roach. November 27th. 
(Complete.) } 
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, "Improvements in sparking systems for internal combustion 
engines and the like." P. M. ЈсзтіСсЕ, (Orswell Igniter Co., United States.) 


November 27th. (Complete.) 
i 26,935. Improvements in connection with the electrical ignition of internal 
combustion engines." T. HvNTER. November 27th. 
« 26,940. “ Improvements in the construction of ејесітіс accumulators.” Q. 
Marino and E. W. Barton-Wricut. November 27th. (Complete.) 
| 26.911. Improved method of and apparatus for forming insulation tubes.“ 
M. MrrRowsky. November 27th. (Complete.) 
26,950. “Improvements in electrical switches of the rotary type." W. 
BTuNER. November 27th. 
zt “ Improvements in electric furnaces.” A. RkYNoLps. November 
t * 
26,982. “ Improvements in electro-magnetic ignition devices for internal 


combustion engines.“ 
Patents Act. 1 
November 27th. (Complete.) 

26,988. “ Improved apparatus for detecting whether railway or like points, 
are in their correct position, and an electrical switch for use therewith.” 


THE Firm or ROBERT Boscu. (Date applied for under 
1, November 2th, being date of application in Germany.) 


Speed Bros. & Co., LTD., ара L. M. G. FERREIRA. November 27th. (Com- 
plete.) 
26,995. "Improvements in locking frames for operating electrically con- 


trolled railway points and signals," SiEuENS Bros. & Co., Lro., and L. М. С. 
FEkREFiRa. November 27th. (Complete.) 

26,989. “Improvements in protective devices for electric installations.“ 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date applied for under Patents 


Act, 1901, Noveinber 2kth, 1905, being date of application in Germany.) 


November 27th. (Complete.) 

26,900. “Improvements in frequency changers,” J. E. NoEGGERATH. 
(Date applied for under Patents Act, 1901, December 4th, 1905, being date of 
application in United States.) November 27th (Complete.) 

25,995. Improvements in brush racking gear for dynamo-electric machines.“ 
H. LI. IIN ER. November 27th. 

26,998. “Improvements in automatic electric car brakes." 
McCoLL u. November 27th. (Complete.) 

27,006. “ Apparatus for producing oxides of nitrogen by electric process." 
I. Моѕсіскі. (Date applied for under Patents Act, 1901, August 8th, 1906, 
being date of application in Switzerland.) November 28th. (Complete.) 


J. H. К. 


27,0214. Improvements in circuit-breaking devices." J. G. SrarrEk. 
November 281h. 
27,049. ‘Telegraphic transmitting device." I. KirTsrr. (Date applied for 


under Patents Act, 1901, June 2156, 1906, being date of application in 
United States.) September 28th. (Complete.) 

27,000. ‘ Improvements in and relating to means for operating type-setting 
machines by means of electric currents controlled by register strips." Н, 
DirwrELL. November th. (Complete.) 

27.076. Improvements in vapour electric converters." F. Н. von KELLER. 
(Date applied for under Patents Act, 1901, December 5th, 1905, being date of 
application in United States.) November Weh. (Complete.) 


27,009. * Improvements in the electrolytic manufacture of metal wire, 
strip or the like.“ S. О. CowrER-.CoLks. November 25th. 

27,104. Improvements in electrical detecting apparatus for railway sig- 
nalling." E. C. lnviNG and Tue BRITISH PNEUCMATIC RAILWAX SIGNAL Co., LTD. 
November 28th. ` 

27,105. “ Improvements in and relating to dynamo-electric machines.” THE 


Bnirisg THoxsoN-HovsroN Co., LTD. 
States.) November 28th. 


(The General Electric Co., United 


27,107. ‘Improvements relating to rheostats." Р. WonBBER. November 
28th. (Complete.) 

27,112. Improvements in apparatus for starting and regulating electric 
motors." G. С. Fricker. November 28th. 


27.120. Electro-metallurgical process for extracting copper from its ores.” 
L. Jvwav. (Date applied for under Patents Act, 1901, November 29th, 1905, 
being date of application in France.) November th. (Complete.) 

27,122. “Improvements in and relating to means for collecting electricity 
from electric alternators and for alternate current motors.” Н. D. B. How. 
November 28th. 

27.138. Improvements in the construction of ceiling roses for electric 
lights." G. M. Bkowng. November 29th. 

27,144. “Sparking plug for use in explosion engines, with adjustable and 
visible spark." G. A. E. DELALANDE. November 29th. (Complete.) 


27,178, ‘* Improvements in telephone transmitters." W. AITKEN. Novem- 


ber 29th. (Complete.) 

27,2 Neu or improved device for circuit closing, indicating power trans- 
mitting and other purposes." G. L. ANDERs and A. T. M. Тномѕох. Novem- 
ber 20th. 

27.205. Improvements relating to electric motors." R. H. PARKER. (Date 


applied for under Patents Act, 1901, December 4th, 1905, being date of appli- 
cation in the United States.) November 29th. (Complete.) 


27,206. Improvements in and relating to electric arc lamps burning 
mineralised carbons. I. H. HEGNER. November 29th. (Complete.) 
27,210. Improvements in dynamo electric machines." H. LEITNER. 


November 29th. 


27,911. '*Improvements in systems of electric train lighting.“ 
November 29th. 


27,212. Improvements 
November 29th. 


27.215. Improved agglutinant for consolidating the active material of 
electric accumulators.” Q. Marino and E. W. Barton-WrichHT. November 
29th. (Complete.) 


27,209. *'' Improvements relating to electric motors." B.G.LAMME. (Date 
applied for under Patents Act, 1901, December 4th, 1905, being date of appli- 
cation in United States.) November 30th. (Complete.) 


27.25. Improvements in or relating to interrupters for X-ray high 
frequency and motor-car induction coils.” Н. W. С. Cox. November 30th. 


27,302. ‘‘Improvements in and relating to electric conductors." THE 
British Тномвох-Носѕтох Co., LTD., and J. E. WoopnuipGE. November 30th. 


27,303. ‘Improvements in and relating to gearing for electric motors." 
Тик British TnowxsoN-HotcsToN Co., LTD. (General Electric Co., United 
States.) November ЗИ. _. i 


27,17. “Improved device for eliminating interference between telephonic 
and telegraphic or low frequency currents transmitted simultaneously over the 
same 'ine.," С. Dvo. November goth. (Complete.) 

27,31x. '‘ Improvements in apparatus for electrically-firing mines or the like.“ 
K. ScHAFFLER. November 80th. 

27,330. “ Improvement in the application of protective devices to electrical 
transforming machinery.“ W.H.Sayers. December lat. 

27,558. "Improvements in and relating to automatic electrical circuit- 
breakers of the loose handle type.“ W. Р. HAMLYN. December Ist. 

27,387. “ Improvements in switches and switching arrangements specially 
applicable for use in connection with alternating current electric motors.” A. 
Horxrs and G. PAE. December lst. (Complete.) 


Н. LEITNER. 


in dynamo - electric machines." H. LEITNER. 


727,414. "Improved electric apparatus for curling hair.“ С. ROLLAND. 
December Ist. 
77,107. “ Improvements in electrical sign regulating devices.” T. ATKINSON 


aud W. C. SANDERSON. December lst. 


27,11». *' Improvements іп and relating to coherers for wireless telegraphy.“ 
A. Mt.nHEAD. December let. 


27,416. „Improvcments in or relating to ignition devices for explosion 
motors. La Societe ManckEL Masson ЕТ Ск. (Date applied for under 


Patent- Act, 1901, July 12th, 1 i ication i 
a AG. 8 ! ; 1906, being date of application in France.) 


= 21,490. "Improvements in electrical heating apparatus.“ A. REYNOLDS. 
December 1st. 


21,421. “ Improved method of electrical heating and apparatus therefor.” A 
REkvNoLps. December lst. 


PUBLISHED # SPECIFICATIONS: « E: ^ 


p fi e mar be obtained of (Mesars. W. P. 
igh Holborn, W.C., and at Liverpool, prioe, post 


Сор «t of any of these 
Тномрвох & Co., 822, 
free, 9d. (in stamps). 


1905. 


ELECTRIC SwiTcHES. British Thomson-Houston Co. 
94,853. November 30th. 

VaPOUtn-ELECTRIC APPARATUS, British Thomson-Houston Co. 
Co.) 24,856. November 80th. 

ELECTRIC FIRE ALARM §Y8STEM AND APPARATUS. 
ber 30th. 

ELECTRIC LIGHTING FITTINGS AND BysTEMS FOR TRAINS. 
(Thomas and Lewis.) 26,162. December 15th. 


(Generai Electrio 
Hawthorn. 24,858. Noveme 


Н. Feirbrother, 


ELECTRICAL MEASURING INSTRUMENTS. Garrard and Ferranti, Ltd. 27,176. 
December 29th. 
GLOBES OR THE LIKE FOR ELECTRIC LAMPS OR OTHER PunPosks. E. Bohm. 


15,996. August 4th. 


CoariNG MACHINES FOR ELECTRIC CoNpucrons. British Thomson-Houston Co. 
(General Electric Co.) 17,842. September 4th. 


ELECTRIC SIGNALLING SYSTEM FOR RaiLWAYS. A. Gardiner. 22,857. Novem- 
ber Ist. 
ELECTRIC Morons. British Thomson-Houston Co. and Е. Holden. 29,620. 


November 4th. 


ALTERNATING ELECTRIC CURRENT MOTORS, AND IN , CONTROLLING IHE SAME. 
British Thomson-Houston Co. (General Electric Co.) 299,952. Novem- 
ber 8th. 

CURRENT COLLECTORS FoR DyNAMO-ELECTRIC Macuines. W. L. Hildburgh. 
22,971. November 9th. 

ELEcTRO-MAGNETS FOR LIFTING, HOLDING UP RIVETS AND THE LIKE. 
23,016. November 9th. 

MECHANICAL AND ELECTRICAL REGISTER CovNTING ENTRIES THROUGH TURNSTILES 
AND THE LIKE AND RECORDING THEM AT A Distance. H. L. Penniket. 24,893. 
November 24th. 

PRINTING TELEGRAPHR, 


ELECTRICAL TIME SWITCHES. 
December 1st. 

ELECTRIC Lirrs AND EQUIVALENT APPARATUS. 
ber 2nd. 

CONDUITS ғов ELECTRIC CONDUCTORS, PIPES AND THE LIKE. J. H. Harradine, 
J. T. Biddle and L. W. Crosta. 25,687. December llth. 

ELECTROLYSIS OF METALLIC COMPOUNDS OR Orgs. E. A. Ashcroft. 26,8134, 
December And. (Date applied for under Rule 5, Patents Rules 1905. 
December 22nd, 1905.) 


А. Stewart. 


L. Kamm. 24,605. November 28th. 
R. Е. S. Venner and R. C. Griesbach. 24, 931. 


H. C. E. Jacoby. 25,028. Decem- 


1908. 


ELECTRICITY Meters. Siemens Bros. & Co. (Siemens Schuckertwerke Ges.) 
8024. January 4th. (Date applied for under Rule 5, Patents Rules 1905, 
January 4th, 1906.) 

Arc Lamps. Fortuny. 1,410. January 18th. 
national Convention, January 25th, 1905.) 

ELECTRIC RESISTANCE ELEMENTS. A. J. Boult. (A. L. Marsh.) 2,199. January 
27th. E 

POTENTIAL REGULATOR FOR ELECTRIC CURRENTS. H. Warming. 2,897. January 
80th. (Date applied for under International Convention, June 14th, 1905.) 

ELECTROLYTIC APPARATUS. Е. Hermite. 2,465. January 3lst. 

AvromaTic STARTING DEVICES FoR ELECTRIC Motors. A. J. Boult. 
2,716. February 3rd. 

ELECTRICALLY-DRIVEN BORING AND TURNING MILLS, SLOTTING, SHAPING, PLANING, 
PuNCHING AND SHEARING MACHINES OR THE LIkk. J. G. Stirk. 4,294. 
February 21st. 

JoiNT-BOXxES AND THE LIKE FOR TELEGRAPHIC AND OTHER ELECTRICAL CABLES. 
D. Bould. 4,970. March 186. 

GUARDS FOR INCANDESCENT ELECTRIC Lamps. В. T. Davies. 7,265. March 26th. 

ELECTRIC Авс Lamps. K. Weinert. 8,895. April 12th. 

Micno-TELEPHONES. Н. Hellfritsch. 8,945. April 14th. 
under International Convention, April 15th, 1905.) 

ELECTRIC INCANDESCENCE IL4mps. Siemens & Halske Akt.-Ges. 9,109. April 
17th. (Date applied for unde: International Convention, May 17th, 1906.) 

Errectinc Fusion oF MATERIALS sy ELECTRICITY. G. E. Brindley. 11,075. 
May 18th. | 

ARMOURED ELECTRIC CONDUCTORS., Kuhlo. 13,693. June 14th. 
for under International Convention, June 17th, 1905.) 

ELECTRO-MAGNETIC Devices APPLICABLE AS POTENTIAL REGULATORS AND FOR 
OTHER PrRrosks. M. Barr. 15,613. July 10th. 

ELECTRO-MAGNETIC DEVICES APPLICABLE A8 POTENTIAL REGULATORS AND FOR 
OTHER Purposes. W. H. Thompson. 15,614. July 10th. (Date applied for 
under International Convention, July 17th, 1905.) 

CURRENT COLLECTORS FOR VEHICLES ов TRAINS RUNNING ON ELECTRIC RAILWAYS 
ов TRAMWAYS, WITH OVERHEAD CONDUCTORS. P. Dawson. 16,814. July 28th. 

TROLLEYS OR COLLECTORS ғов ELECTRICITY. W. H. Hinton. 18,211. August lith. 

APPARATUS FOR WINDING CLOSED InoN CoRES FOR TRANSFORMERS, CHOKING Cons. 
AND THE LIKE. Siemens & Halske Akt.-Ges. 20,041. September 8th. (Date 
applied for under International Convention, September 12th, 1905.) 

TELEGRAPHIC TRANSMITTERS. G. С. Marks. (R. W. Barkley.) 295. January 4th,. 

APPARATUS FOR LayING Pipes. CONDUITS OR CONDUCTORS FOR WATER, Gas, 
ELECTRICITY OR THE LIKE. S. Cahn and E. Seeberger. 898. January 12th. 
(Rights under Patents, &c., Act, 1901, not granted.) 

ELECTRICAL Fuses AND Boxes THERE TOR. Veritys, Ltd., and A. E. Gott. 1,681. 
January 25th. 

HOISTING APPARATUS FoR ELECTRIC Авс Lamps. J. Neu. 2,159. January 27th. 
ELECTRIC MEASURING INSTRUMENTS. British Thomson-Houston Co. and Е. 
Holden. 2,158. January th. ale 

8 or ELECTRIC ALARM BELLS TO INDICATK THE OPENING OF WAY 

о Doors WHILE TRAINS ARE IN Motion. J. 8. Kingston. 2,174. 
January 25th. | : 

WIRELESS TrLEGRAIHY.( A. W. Turner, H. J. Peers and Н. J. W. Ridley. 
2,185. February let. 


(Date applied for under Inter- 


(O'Brien.) 


(Date applied for 


(Date applied 


^ 


(General Electric Co.] 


SPARKINO PLUGS FCR INTERNAL Combustion Mosoms. Simpson, Strickland and 


Co. and В. Н. Joy. 8,760, February lith. 


CONTACT BREAKERS FOR USE IN CONNECTION WITH El ЕС1ВІС Iaxiriox SxeTX MB 


FOR INTERNAL COMBUSTION ENGINES. 
4,057.1 Febiuary 190. 


Elcctric Ignition Co. and Е. H. 


Hall. 


. w:) — — 


THE 


ELECTRICAL REVIEW. 


VoL. LIX. 


DECEMBER 21, 1906. 


No. 1,517. 


ELECTRICAL REVIEW. 


CONTENTS: December 21, 1908. 


Vol. LIX.) [No. 1,517. г 
age 
Technics] Men and the Workmen's Compensation Act ss 4977 
Bome Practical Notes on the Commercial а of 
Electricity Supply Undertakings 979 
of Institutions :— 
Regenerative Control of Electric Tramcars and Loco- 
"motives— Discussion (ill us.) (concluded) "e . 980 
Rotary Converters v. Motor-Generators ... 980 
Institution of Electrical Engineers ( Manchester Students) 983 
s. do. (Newcastle) ... 983 
do. (Birmingham .. 983 
The Faraday uin da us oe T A .. 983 
si bag is on ... 984 
Correspondence . ss .. 985 
New Electrical Devices, Fittings, and Plant (illus. )., .. 990 
Business Notes 990 


A New Swedish Electrical Combine and its Products (illus. s.) 995 
Lourenço Marques пша Вау) Electric л ЛЕНЕ: апа 


cie (illus.) 998 
City N 1094 
Electric N and Rail way Traffic ‘Returns 1006 
Stocks and Shares ene 1006 
Share List of Electrical Companies т 1007 
The Adaptability of icon D in Posey Weather on Rail- 

wavs (ill us.) . 1009 
Reviews .. С 1011 
Primary Cells Em 10123 
Shift Engineers.—II. 1013 
A Comparison between Arc Lighting and High- -Pressure Gas 

Lighting for Roads (Пиз)  ... .. 1014 
Report of the Indian Telegraph Department Óor1905-6 . 1014 
The Sudden N of Three-Phase Alternators 

(# из.) 1015 
New Patents ‘Applied For 1016 


THE — REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


90 BE OBTAINED BY ORDER FROM ANY NEWSAGENT iN TOWN OR COUNTRY, 
OFFICE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AcrExay, Lonpox." Code, A BC, 
Telephone No. 993 Holborn; 4425 Central. 
ALL Letters should be addressed te the Proprietors, Н. Alabaster, Gatehouse & Co 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Blectrical Review ” is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
ef any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Bri 

C tain, Post Free, per Tear, 198. 6d. Te 
BINDING.— Subscribers’ numbers bound, including case, for 4s. each volume. 
CABEBS.— Cloth Cases for Binding can be had, price 28. 6d. each ; post free 28. 9d. 
лара СА8Е8, to hold from One to Twenty-six Numbers until the volume 


lete for Binding, can be had from the Publishers, Price 6s., or Free 
by Bock (in Great Britain), бе. ба. 
LPOREIGN 1 — нен 5 Li поете, 28, Murray Street 
исти YYRAU ue ue. Авива & Co., 1 
Unter den Linden. : n vut S 


ues and Postal Ord Chief Off ' 
1 2 могаен оа niet e oe, London), to be made payable te 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY’S). 


1907 Edition 


TO APPEAR IN JANUARY. 


Advertisements, new names and corrections to 
existing entries should be sent in at once. 


[977] 


TECHNICAL MEN AND THE 
WORKMEN’S COMPENSATION ACT. 


A CASE of considerable importance to all technically trained 
men who are engaged as chemists, electricians, or engineers 
in factories or workshops came before the Court of Appeal 
on Thursday, December 13th, when it was decided by a 
majority of two judges out of three that a chemist falfilling 
the duties that ordinarily fall upon him in a chemical works 
ig not a ** workman,” and is therefore outside the scope of 
the Workmen's Compensation Act of 1897. 

The facts of the case are as follows :—Some years ago 
Messrs. Levinstein, Ltd., aniline dye manufacturers, &c., of 
Manchester, engaged the services of a Mr. E. H. Bagnall, 
who was a Master of Science of Manchester University. The 


Agreement was, perhaps, much more binding and full of 


petty detail than is customary ; but shorn of legal techni- 
calities and matters that have nothing io do with the 
present question, it appears to have retained Mr. Bagnall's 
whole time as a research chemist and as & supervisor of 
certain manufacturing processes outside the laboratory. The 
position, indeed, which he occupied, we believe, was strictly 
identical with that of the great majority of chemists employed 
in factories : it is well known in Germany under the name of 
* Arbeiter-Chemiker," and is often outwardly distinguished 
by the fact that a ** gentleman " of high education is to be 
seen in working hours attired in soiled rags or slops and 
wooden boots, with hands stained bright yellow or grimed 
with dirt. Last January Mr. Bagnall scratched his leg in 
the factory, contracted blood-poisoning, and died. .An 
arbitration was held afterwards at the Manchester County 
Court, when his Honour Judge Parry awarded Mr. 
Dagnall's widow £300 compensation on the ground that a 
man performing manual labour was, as a fact, a “ workman,” 
even if he were a Master of Science, a Doctor of Divinity, or 
tlie President of the Royal Academy. 

An appeal was lodged, and came before the Master of the 
Rolls, Lord Justice Cozens-Hardy, and Lord Justice 
Farwell. Ina lengthy judgment, the Master of the Rolls, 
following the House of Lords in another case, decided that 
the question what such an employé as Mr. Bagnall had 
been, was а mixed question of law and of fact, and that, 
therefore, the Superior Court was competent to interfere. He 
added that, no doubt, a workman was not less a workman 
because he had acquired academic distinction in science ; bnt 
that if a man was employed as a Master of Science for the 
purpose of bringing his scientific knowledge and skill to bear 
on the business of his employers, he was not employed as a 
workman. If he was employed for the benefit of his attain- 
ments with a view to his discovering improvements in 
scientific processes, the mere fact that his work involved 
some manual labour did not make his employment that of a 
In such a case a man was employed as а scientific 
Lord Justice Cozeng- Hardy 


workman. 
expert, and not as a workman. 
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delivered judgment to the same effect, and, therefore, the 
case was remitted to the County Court Judge for a new trial. 
Lord Justice Farwell disagreed, remarking that he would be 
sorry to say that education was a bar to the benefits of the 
Workmen's Compensation Act. He thought that whether a 
man was or was not what was called a gentleman, and 
whether he was or was not educated, he might be a work- 
шап; that there was nothing which the deceased did in his 
employment inconsistent with his being a workman. 


Hence, as long as this judgmcnt of the Court of Appeal. 


remains, the man who rolls tubs across a factory yard has an 
assured future in case of accident, and his widow may reckon 
on being provided for. The man whose brains are the main- 
spring of the enterprise, who has devoted many years and 
much money to acquiring the skill and special knowledge 
necessary to manage the tub roller and his compeers (and to 
find them employment), is a kind of outlaw, much cheaper to 
kill or maim. 

So far as we are able to discover, there was nothing peculiar 
in Mr. Bagnall's engagement germane to the present issue ; 
and there fore it would appear that the law of non-compensa- 
tion must apply to every scientific assistant engaged in 
technology, be he chemist, engineer or electrician. Some 
years ago whcn the cry was raised that Ergland's great need 
was a larger or better supply of men highly trained in 
science, we ventured to point out that their paucity or inferior 
quality (if the latter defect be admitted) was largely due to 
the indifference of manufacturers, and to the low salaries 
offered. An additional reason now appears. The so-called 
workman who does the work which is lowest in quality, is a 
workman in very deed, encouraged and patted on the back 
by our legislative and administrative authorities ; but the 


poor man of science is not of sufficient importance to the 
country to be worth mention in an Act of Parliament. 


THE general tendency in engineering is 
towards compactness. Lighter but stronger 
girder-work characterises civil engineering 
structures. The compact high-spced steam engine, or more 
compact tun bine, would be unthinkable to any engineering 
Rip Van Winkle emerging from a sleep commenced in the 
days of Boulton and Watt. High speed and high pressure 
have wrought great changes in the steam engine so far as the 
amount of duty per cubic foot of space occupied goes. In 
the steam engine it seems as though the bed rock of com- 
pactness has been almost reached. Bnt in the boiler house 
we find a demand for a large amount of floor space, and a 
certain amount of head room, which recent practice has 
done little to reduce. 

The problems confronting tle boiler designer are mani- 
fold. High pressures and demands for large quantities of 
steam mean, on the one hand, thicker plates or thicker tubes, 
and on the other, the most rapid trarsference possible of heat 

through the plates to the water. Now, whereas it is possible 
to get either 1 10. of steam at 21 lb. absolute pressure per 
square inch into a ves:el of 19:73 cb. ft. capacity, or to get 
6 lb. of steam at 133 lb. absolute pressure per square inch 
inte the same amount of space, water remains a practically 
incompressible fluid, with the result that all the develop- 
ments of science will not get a quart of water into a 
pint pot. Therefore, an appreciable water space either 
within a shell, or in tubes, remains necessary for all 
save“ flash" boilers. The rate of transference of heat 
through plates has been studied by many engineers. It 
depends somewhat upon the thickness of metal to be tra- 


versed, but, mainly upon the difference of temperature, upon 
the circulation taking place within the boiler itself, and upon 


Boller 
Limitaticns. 


the molecular mobility of the water, which increases with 
an increase of temperature. It has been shown that while 
the mean evaporation per square foot of heating surface 
over an entire boiler may have a certain value, beluved in 
some engineers’ specifications, the evaporation in certain 
parts is very much greater, and in other parts indubitably 
lees. This will always remain the case while the products 
of combustion leave & boiler at a low temperature. A much 
greater all-round evaporation within a boiler can be secured 
by increasing this temperature, but at the expense of the 
economy of the boiler. 

It is obvious that where flue-gas temperatures are high 
this waste of heat should be reduced, and every sane 
engineer seeks out a feed - water heater to reduce it. 
Therein the number of thermal units transferred per unit 
area per hour is, of course, much lower than in the boiler, 
and the total space occupied is greatly increased. 

Heating with live steam as an auxiliary to the ordinary 
feed-water heater has been tried with very successful results, 
and hopeful auguries for the future, by Mr. G. Wilkinson 
and others. The root principle seems to be that if the 
already heated feed water—which is, say, 120° F. in tem- 
perature below that of the steam—is heated further by live 
steam, so that it enters the boiler at a temperature cnly 10? 
or 20° F. below that of the steam, the boiler then assumes 
the function of an apparatus in which steam is produced 
from water in its most mobile condition, and an all-round 
saving is secured. 

This certainly saves space so far as flue gas-heated feed 
heaters are concerned; but it still leaves the boiler plant 
an , unduly bulky machine for the engineer to handle. 
Many minds are being exercised in the endeavour to save 
space, material and capital outlay, without inoreasing 
thermal losses. Speaking of high boiler efficiencies, about 
15 months ago we drew a parallel between the cost of the 
last knot in express steam-ship speeds and the last fraction 
of 1 per cent., when the thermal efficiency was already in 
the eighties. That desirable attainment—space-saving in 
the boiler house, or what amounts to the same thing— 
increased transfer of heat per unit area of heating surface 
over an entire system, has entered upon tke category of 
similarly difficult feats. 


WHILE Lord Stanley has written to the 
Times to bless the Berlin Convention as 
entirely in accord with the views and 
intentions of the late Government, Sir Edward Sassoon has 
condemned it with at least equal emphasis, and on Tuesday 
the latter succeeded in inducing the Government to appoint 
a Select Commission to inquire into its provisions. The 
Convention will not come into force until July, 1908, and 
therefore there is plenty of time in which to weigh the matter 
in all its bearings before ratification. There appeared to be 
a strong feeling on both sides of the House as to the necessity 
of further inquiry, in order to ascertain whether our strategic 
and commercial interests were adversely affected, and the Post- 
master-General placed no obstacle in the way. Mr. Buxton 
pointed out the obvious fact that the British Government 
could not well refuse the invitation to an International Con- 
ference, called together ostensibly for the public benefit ; 
such an act would at once have placed us in a position of 
antayonism to the whole world on this question, and would 
have cut us off from all possibility of influencing the pro- 
ceedings and safeguarding our interests, while it would have 
practically challenged our competitors to do their best, cr 
their worst, to render our wireless service ineffective. 

The immense advantage which we possess, and of which 
we cannot be deprived by any conveution, in having in our 
possession or under our control important naval stations ard 
an enormous length of coast line in all parts of the world, 
combined with our supremacy in maritime commerce, ur- 
doubtedly gives us the right to a controlling voice in the 
drafting of any such agreement; at the same time it con- 
stitutes an obstacle exceedingly difficult to overcome by 
any manceuvres on the part of our rivals, and in the present 
instance we believe that our interests have not been materi- 
ally injured in any respect. Nevertheless, it is highly desir- 
able that the matter should be fully investigated, and we 
trust that the Commission will do this effectually. 


Wireless 
Telegraphy. 
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. BOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


By R. BORLASE MATTHEWS, Wh. Ex., A.M.I.C.E. 


Suor Winpow Licutina.* 


IN conjunction with an aggressive electric sign campaign, 
arguments should be advanced, and suggestions made to the 
&hop-keepers to the effect that in this advertising age, the 
day of the shuttered shop has passed. It is difficult, of 
course, to displace long established customs in favour of what 
apparently appears to be such a radically dangerous move 
as leaving the shop windows unprotected at night after the 
shop has been vacated. As a matter of experience, how- 
ever, the danger of burglary is much lessened, especially 
when the practice is adopted of leaving a single light burning 
all night. so that the police and other passers-by can easily 


pee inside the shop from the street, as in that case it makes . 


the risk of detection to a burglarious person who has entered 
from the rear of the premises so much greater. The premium 
required, in any case, by insurance companies who make a 
speciality of insuring against burglary is not great, and is 
far outweighed by the value obtained from the advertise- 
ment. Many shops, though not shattered, still draw down 
their blinds when closed, and thus lose valuable advertising 
opportunities, which fact must be brought home to them, 
and they should be the more easily convinced, since they 
already appreciate that it is not necessary to use shutters. 

In the general scheme of the lighting of shops, it cannot 
be too distinctly explained to the owner of the shop, that 
that portion of the light used in the windows is really light- 
advertising, and that in the consideration of the amount of 


money that is to be expended on current consumed there, 


this fact must be fully taken into account. 

There is a mistake in shop window lighting whith is 
frequently made, probably due partly to the ignorance of 
the shopkeeper or the wiring contractor, or, perhaps, both, 
in that the lights employed often shine right into the eyes 
of the onlooker, which is not only annoying, but also pre- 
vente the goods displayed being seen to their best advantage. 
Shop window lighting may be divided into two main classes 
according to the purpose they are intended to mainly serve, 
first, that in which the object is to display the goods, and 
secondly, that in which the object is to draw the attention 
of those passing at a distance to the windqy. It will be 
noticed in well-lighted shops, that is well-hghted from the 
illuminating engineering point of view, even where a great 
display of light is made outside by the aid of luminous or 
flame arc lamps, that, in addition, the show window itself is 


taken care of by independent concealed lamps, generally) 


placed at the borders or tops of the windows, full advantage 
being taken of reflecting mirror and patent systems, 
such ав ** Linolite." These facts are, of course, well known 
to electrical engineers, the important thing is to keep 
hammering them into the shopkeepers. 

Electric shop-window lighting is fast getting to be an 
unassailable stronghold (almost regardless of the price charged 
for current) in the competition with gas interests, the 
strongest point of vantage being the possibility of concealed 
lighting. 

A point that should be carefully attended to by the cen- 
tral station in advising the lay-out of an electric light instal- 
lation for a shop that has previously been using gas, is to see 
and also to insist that for the first three months or ко the 
shopkeeper only gets a light which is comparable with his 
former gas illumination ; this will make him satisfied with 
his bills. Afterwards, when he sees how much better lighted 
other shops are and wishes to increase his own lighting, as 
he is sure to do, he will appreciate that his electric light 
bills are greater in amount than his former gas bills, not 
because electricity is an expensive luxury, as some unin- 
. formed people erroneously say and think, but because he is 
using so much more light. A great deal of trouble has been 
caused to central station managers by the general dissatis- 
faction as regards cost of current, aroused by the complaints 
of new consumers who have put in electric lights with a 
lavish hand, getting three or four times the light they pre- 


* Previous articles of this series appeared on pages 650-1, 656-7, 
728-9, 808-9, 849-850, 888-9, 929-30, and 971-3 of the current volume. 


in such propositions. 


viously obtained from gas, being aggrieved when they find 
the bills are greater. А little sound advice at the start would 
eliminate this source of complaint. 

The smaller shops are very well worth looking after, and 
though the income from them individually may not be very 
great, they form a very good advertising medium for the 
central station, and are of importance from their very 
numbers. The small shop proprietor is, naturally, more 
appreciative—more talkatively appreciative than some of the 
larger business houses. Then again, it is but a step from 
electric light in the shop to electric light in the home of the 
proprietor. And so on, from his house to the homes of his 
neighbours and friends, the good work invariably goes on, 
forming a chain of new adherents, which is, or ought to be, 
welcome to the central station. 

These small shopkeepers are not apt to rush down to the 
central station, begging for information on the question of 


. electric light ; more probably they have not even considered 


the question of proper illumination, having plenty of 
troubles of their own to occupy them. Therefore it is 
especially necessary for the central station to lay itself out for 
canvassing them. 

The installation of electricity, where it has not been used 
before, serves as an example, an invitation for others to follow 
guit, for it is written in the books that a pleased customer 
does not keep still, but rather talks among his neighboura 
and fellow tradesmen. * 

When the small shops, as well as the large ones, begin to 
use electric light, people generally appreciate that electricity 
is not a thing set apart for the well-to-do only. 

Almost every line of human endeavour.is suggested by 
example. Every evolution grows into an accepted institution 
by somebody initiating it, and others following. No matter 
how many shops are using electric lighting, if that electric 
lighting does not demonstrate that it is superior to oil or gas, 
it cannot, and will not, stimulate other shops to install 
electricity. | 

Of course almost any form of electric equipment is 
better than oil lamps or gas, but is it not better to induce 
every shop in a town to discard its old-fashioned lights and 
come to electricity ? 

The better the example in the stores that are now electri- 
cally lighted, the more convincingly will electricity appeal 
to the shops that have not got it. Hence the argument that 
the central station should assist in the lay-out of the illum- 
ination scheme for these shops is а very strong one. 

In connection with shop lighting, propositions should be 
arranged in conjunction with electric sign proposals, dealing 
with arc, Nernst, and other lamps. A policy similar to that 
adopted for electric signs should be carried out. The scheme 
should be modified in accordance with the hours of burning 
expected, the shop window lights coming under very much 
the same class as electric signs, whereas the interior lights 
are used for shorter hours. Some convenient easy-pay- 
ment or hire-purchase system should Бе adopted, or, 
perhaps, better still, a minimum current consumption 
guaranteed on the basis of the so-called “free use" 
of the apparatus. It is very important to in- 
clade the cost of maintenance, renewal and trimming 
In cases where the central station is 
operated by & municipal authority who have not full powers 
covering the so-called free propositions, arrangements 
should be made whereby all the lamps in the town should be 
trimmed by one contractor under a special agreement, made, 
вау, on a yearly basis, so that the actual cost of trimming to 
the consumer be reduced as much as possible. That is to 
say, that the central station should act as an intermediary 
between the contractor and the consumer, ensuring a more 
satisfactory arrangement for both parties. This suggestion 
of arranging for the trimming to be done by one contractor, 
is made upon the assumption that bids for the work, say, for 
one year, be received from any contractors interested and the 
most favourable accepted. If all the lamp trimming required 
in a town be in the hands of one firm, they can do the work 
systematically at a lower price than could be done were each 
shop-keeper to make an individual arrangement. 


COMPETITION. 


The position of the central station as regards competition 
is, of course, a very important factor in laying out the policy 
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of the new business department. Where there is no com- 
petition other than oil, this very lack of competition is, to a 
certain extent, a difficulty, as the advantages of a better 
illuminant are not fully realised. The remedy is obvious— 
active education. | 

_ [n the case of gas competition, an energetic campaign on 
either side will, strange to say, cause an increase in the 
business of both parties, owing to the awakened interest of 
the populace, who, having been aroused, investigate the 
merits of electricity and gas for themselves. Experience 
has proved that there is ample room for both. Friendly 
relations should be maintained with the gas company, and 
such courtesies as are of mutual benefit should be extended ; 
for example, 1f either cuts off a customer on account of non- 
payment of bills the other party should be at once advised, 
so that in due course they may not find themselves in the 
same plight. 

Where the electric and gas interests are combined, it is 
well to let the staff of each department compete for new 
business in friendly rivalry ; at the same time, an endeavour 
should be made to avoid unnecessary transfer of business 
branch to the other, or duplicate the installation for small 
consumers. | 

The competition most to be feared is that of another elec- 
tric company. It is a generally accepted fact that no city 
having a population of under 300,000*can support two elec- 
tric supply companies. Eventually they must get together, 
and the general public will then have to pay dearly for the 
benefits derived during the period of competition. The 
duplication of the plant, the double distributing system, the 
cutting of prices to the limit at which there are no profits, 
mean the investment of much capital, upon which interest 
must be recovered at some time or else the shareholder will 
suffer. i 


Owing to the small and limited field of operation, this 


form of competition is much worse than can arise in any 
other kind of business, and it is a bitter struggle until the 
consolidation is brought about. | 

Fortunately, under the present administration in this 
country, this form of competition is not often permitted. 

The public has respect for the large advertiser, getting 
the impression, somehow, that his business corresponds in 
quantity to his advertising activity. The competition is 
going to arouse great interest in matters electrical, so it will 
pay to get busy. | 

If the electricity supply stations are to show satisfactory 
results, they must be allowed to compete under the same 
conditions as their gas competitors, that is, in the way of 
getting their product into the consumer’s hands in a useable 
shape, by offering the inducements of free signs, free 
wiring, “free” heating apparatus, &c., or making other 
arrangements for renting or sale on easy terms. 


PROCEEDINGS OF INSTITUTIONS. 


s 


Regenerative Control of Electric Tramcarsand Locomotives. 


(Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS 
at Leeds, by ALFRED RAWORTH.) 


Discussion (concluded from paye 934). 


Мв. J. S. RAwoRTH said there was one element in the theory 
which was apt to be lost sight of, namely, that for any given field 
strength there existed a definite speed of armature varying only to 
a very slight degree as the machine changed from motor to gene- 
rator; and, secondly, that with any given armature speed the field 
strength was the same whether it were produced by shunt winding 
or by series winding. As regards heating, it was obvious 
that the regenerative motor must run at a higher temperature 
than the same size of series motor. The practical question to 
be decided was whether the higher temperature exceeded the 
limit at which deterioration of the insulating material com- 
menced. Up to 212° F. there was no deterioration. One 
of the great advantages of the system described in the 
paper was that it could be applied to existing motors, but 
they never undertook to convert a motor which was already over- 
worked, and if they supplied new motors they selected some with 
a good margin of power. The tests of temperature quoted in the 
paper and by Mr. Goldston, of Spen Valley, showed that the heat- 
ing was not excessive. Mr. Parshall informed him that 160° F. was 
well inside the safe limit, as allthe motors on the London electric 
railways were running at that temperature and giving no trouble. 
Provided, therefore, that they did not go beyond the limit of 
speed they were no more likely to burn out at 160° than at 120° F. 


Sparking at the commutator had entirely ceased since they had 
perfected the paralleling controller. The points raised in Mr. 
Baxter’s communication are nearly the same as those referred to by 
other speakers. The normal specified rise of temperature on one 
hour's test at rated load is 75° C., or 135° Е. The quoted testa 
show that this limit was never reached. The reason why the car 
stopped more frequently in descending the Crystal Palace Hill 
than in ascending, was because the Board of Trade had 
fixed a number of compulsory stops on the down grade. 
If the cars proposed to be converted were already fitted with 
magnetic track-brakes, they would act a good deal more effectively 
with this controller and these motors than with the ordinary series 
motor, because they were not dependent on building up after the 
handle was moved on to the braking notches. 

Mr. ALFRED RAWORTH, in reply, said Mr. Goldston had taken 
some temperature readings on both series and regenerative motors 
on the Yorkshire (Woollen District) Tramways; the weight of the 
cars in all cases was 9 tons, and they were in service for 16 hours. 
The type of motor was 1,202 B. Brush, the regenerative motors 
being series motors rewound :— 


Series motors. Regenerative motors. 


Armature winding 120°, 110° 132°, 148°, 135° 
Commutator 132° 170° 
Field windings... 105°, 100° 120°, 102°, 130° 
Atmosphere 55°, 60° 55°, 60° 


Readings in degrees Fahrenheit. i 


Mr. Fearnley thought that a car working on the regenerative motor- 


brake was subjected to exactly the same danger as a car coasting on 
a magnetic track-brake, but this was a mistake. Two of the dis- 
advantages of the magnetic track-brake were that it often locked the 
car-wheels, and that it was put entirely out of action if the wheels 
were locked by the hand-brake. But the regenerative brake could 
not, under any circumstances whatever, lock the car-wheele, and it 
was entirely independent and unaffected by any other brake. The 
acceleration obtained was the same as with series motors on the 
low speeds, but much better on the higher speeds. The effect of a 
current returning to the station was provided for in the following 
manner. Should a reverse current reach the station, a relay 
actuated an electro-magnetically operated switch, which closed 
a cincuit between the bus-bars through a resistance, as shown below. 


Relay. 


Generators 


Immediately the current resumed the normal direction, the switch 
reset itself. This apparatus effectually prevented any damage 
being done to power station gear. The controller was provided 
with the usual motor cut-outs. The automatic switch on the car 
only operated when the voltage across the motors rose above 600, 
and this only happened when an open circuit occurred. Should a 
trolley leave the wire the switch operated immediately, and the motor- 
man could reduce the speed of the car to two miles an hour by the 
ordinary movement of the controller handle. Mr. Jenkin’s con- 
clusion that a dirty commutator or controller might influence the 
braking effect of regeneration was wrong, the circuits used for 
regenerating being exactly the same as those for propelling, and 
the voltage slightly greater; it followed, therefore, that if the 
motors would not regenerate, neither would they pull, consequently 
the car could not be taken out. The extra cost of a regenerative 
equipment over a standard type was approximately £40 per car. 
They had not so far designed a motor for regenerative control. All 


the motors which were running regeneratively were series motors," 


with the series coils replaced by shunt coils. He would like to 
pay a tribute of appreciation and thanks to Mr. Paris and Mr. 
Goldston for the very valuable assistance which they rendered 
during the experiments with, and the development of, the series- 
parallel type of controller. 


Rotary Converters v. Motor-Generators. 
By Mines WALEKERBR, B.Sc. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, December 4th, 1906.) 


OwINd to the extension of large power systems, it is probable that, 
in the future, the bulk of the p.c. supply will be converted from 
A. C.; the author proposes to show the great advantages of rotary 
converters over all other commercial apparatus for this purpose. 

For traction systems, where the frequency is low, the rotary con- 
verter is indisputably the best apparatus for converting; in London 
alone there are rotaries of 147,000 xw. installed for traction work, 
and giving the most efficient service. 

For electrolytic work rotary converters are well adapted, and at 
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Newcastle three 1, 000-Kw. rotaries have been installed to supply 
power to the Castner-Kellner Co. 

For lighting and traction with a.c. at 40 or 50 cycles, contrary to 
general opinion, the rotary i8 quite satisfactory, and 50-cycle 
rotaries of 150 to 1,500 Kw. are running in this country. 

The following table shows the main features of the various con- 
vert ing apparatus available. | 


generator a change in the frequency of 1 per cent. will often make 
a change in the р О. voltage of 2 per cent. 

Hand Regulation of Voltage.—It is possible to carry out hand 
adjustment of voltage through wide ranges on all four classes of 
apparatus. In the case of a rotary converter, there are four methods 
by which the adjustment of voltage can be obtained. 

The simplest method is to build the transformers feeding the 
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Starting.—The -usual practice with large rotary. converters is to 
employ starting motors; but it is possible to start up either on the 
D.C. side or on the a.c. side. For low-frequency rotaries, starting up 
on the a.c. side without starting motors and without synchronisers 
can be recommended, Where it is necessary to cut down the starting 
current to the lowest possible minimum, ball bearings may be used 
with safety up to the 500 Kw. size. For larger sizes special provi- 
sion can be made in the design of the rotary to limit the starting 
current toa very smallamount. A self-starting rotary may have 
attached to it a small exoiter in order that its polarity may with 
certainty be brought up the right way in the first instance. The 
process is in all respecte as simple as the starting-up of an induction 
motor-generator set. The position of the motor-converter in the 
matter of synchronising is the same as that of the the rotary. When 
suitable switching arrangements are made, it is just as safe and as 
easy to start up a rotary on the p.c. side as it is to start up a motor- 
generator in this way. The objection which has been raised to 
starting up a rotary on the рс. side is that in adjusting the speed 
for the purpose of synchronising with the а.о, side, the field current 
has to be altered, and it does not necessarily follow that at the time 
of synchronism the a.c. voltage of the rotary is equal to the a.c. 
voltage on the bus-bars. If the a.c. switches are closed under these 
conditions, a very large current might flow from a.c. to p.c. or from 
D.C. to A. C. The following arrangements, however, have been made 
to meet this difficulty, and are successfully employed on large 

rotaries in New York. The А.О. switehes are electrically controlled. 

Ву а small addition to the р.о. circuit breakers, the current which 
operates the a.c. oil switches is made to pass through a tripping 
coil, which trips the p. c. circuit-breaker a fraction of a second before 
the A. C. circuit breaker is closed. With this arrangement a 
rotary converter can be run up as a D.C. motor, its speed adjusted 
until the rotary is in phase with the high tension bus-bars, the 
electric control switch for the oil switch is then operated, and the 
rotary taken off the p.c. bus-bars a fraction of a second before it is 
placed on the a.c. bus-bars. 

Parallel Running.—There is a prevalent opinion that a 50-cycle 
rotary converter hunts; this is true of a badly designed rotary con- 
verter, but is not true of. a properly designed machine when work- 
x ers reasonable conditions. The parallel running on the a.c. 
side of a rotary converter is really considerably better than the 
parallel running of a synchronous motor-generator set, because the 
rotating part being lighter, the speed can be more easily changed to 
meet the sudden changes of frequency. The disadvantage of the 
synchronous motor-generator in this respect is to a certain extent 
shared by the Peebles-La Cour motor converter. It is not true tbat 
the motor converter has a greater synchronising power than the 
rotary. The synchronising current taken by a rotary is only limited 
by the resistance of the line and the small resistance and self- 
induction of its armature, whereas the synchronising current of a 
motor converter is limited by the self-induction both of the stator 
and rotor of the induction motor end. With regard to the parallel 
running on the v. o. side, all types stand on the same footing. 

Variation of Vloltage.—As8 to the variation of the p. o. voltage 
with the a.c. voltage, the table shows exactly what the position is. 
The p.c. voltage and the A. c. voltage of both the rotary converter 
and the motor-converter vary together. The simple motor- 
generator has an ad vantage in this respect in that the p.c. generator 
is entirely independent, and во long as it is running at constant 
speed and load gives a constant voltage. In cases where the А.С. 
voltage is unsteady. and it is required to preserve a constant D.c. 
voltage, the motor-generator will be the simplest apparatus to 
employ, but the superior efficiency of the rotary converter will 
sometimes make it worth while to introduce automatic voltage 
regulators, so that a steady p.c. voltage can be maintained, not- 
withstanding variations in the a.c. supply. Automatic regulators 
have been designed which will hold the p.c. voltage constant 
within 4 рег cent., notwithstanding the variation of the А.С. vol- 
tage through a range of 10 per cent. The p.c. voltage of a rotary 
is not dependent upon the frequency, wheress with the motor- 
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rotary with a high inductive drop. The rotary then behaves very 
much as a shunt generator. By increasing the excitation we 
increase the voltage; by decreasing the excitation, we decrease the 
voltage. The only drawback to this method is that the power 
factor varies as the voltage is varied. 

The second method for obtaining hand adjustment of the voltage 
is to put an alternating-current booster on to the shaft of the rotary, 
and change the a.c. voltage supply of the rotary by varying the 
field of this booster. In the rotary converters recently supplied by 
the British Westinghouse Co. to Bristol, Bradford and Moscow, this 
method has proved in every way satisfactory. For instance, at 
Bristol the rotaries are designed either for lighting from 460 volts 
to 500 volte, or for traction with automatic compounding from 500 
to 570 volte. 

In addition, this booster enables us to preserve complete control 
over the power factor, notwithstanding any change in the voltage. 
In all cases where a very wide range of voltage, say, up to 25 per 
cent., is required, the booster method is to be preferred to the self- 
induction method. 

The third method is by connecting an induction regulator 
between the transformers and the rotary. The 1,500-xw., 50-cycle 
rotary converters operating at Brighton obtain their voltage regu- 
lation by means of induction regulators. One of the objections to 
the use of these regulators is that they require cooling by an air 
blast ; this, however, is not a serious objection where air-blast 
transformers are used. In cases where an air blast is available, the 
induction regulator is to be preferred to the A. C. booster, if the 
number of poles on the rotary is very great. 

The fourth method of adjusting the p.c. voltage is to bring taps 
from the transformers either on the н.т. side or on the L.T. side, 
and change the working tappings by means of a dial. There will, 
of course, always be an objection to any system in which tappings 
from the transformer are brought to a dial, on account of the possi- 
bility of accidental short circuits. 

Compounding.—All four classes of converting apparatus are the 
same in the matter of automatic compounding. It is just as easy to 
obtain a compounding effect of 10 per cent. between no load and 

full load on a rotary converter as it is on a motor-generator. 
This compounding can either be carried out by putting a series 
coil on the field of the rotary and self-induction in the transformers 
feeding it, or by adding a series coil to the a.c. booster fixed on the 
shaft. | 

Where it is intended to run rotary converters in parallel with 
shunt generators, the transformers should be designed with con- 
siderable self-induction, and a reversed series winding should be 
put on the rotary converter. This gives the rotary all the charac- 
teristics of a shunt machine. ' 

Commutation.—It is common knowledge that the problem of com- 
mutation on a rotary converter is very much easier than on direct 
current machines, as there is very little field distortion by the arma- 
ture current, so that excellent commutation can be obtained through 


very wide ranges of load. Even up to three and four times full load, 


current can be collected from a rotary converter without excessive 
sparking or flashing over, and up to 100 per cent. overload can be 
commutated sparklessly. 

In a recent test of а 50-cycle 250-Kw. rotary converter, the 
machine, when running on three-quarter load, was suddenly over- 
loaded 250 per cent. without causing serious sparking. 

Risk of Breakdown —For smallness of risk of breakdown, the 
rotary converter and its transformers are superior to any other con- 
verting machinery, because there is no high voltage on the running 
machine, and there is only one running machine to break down, 
instead of two. A well-insulated transformer is very much less 
liable to break down than any kind of high-voltage armature. Even 
if one of the transformers does break down, the load can be carried 
on the other two. 

Power Factor.—The power factor of a load of rotary converters 
can be adjusted to any desired figure by varying the excitation. 

The rotary converter and motor-converter. are much the same 
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in the matter of adjustment of power factor, the main difficulty 
being that the induction part of the motor-converter always has 
a high self-induction, and therefore, with changing load and 
changing frequency, the power factor will always be beyond the 
control of the operator, whereas, with a rotary converter, where it 
is important to preserve unity power factor at all loads, the self- 
induction in the transformers can be made extremely small, and an 
A. C. booster can be added in cases where variation of voltage is re- 
quired, so that the power factor is always completely under control. 

Efficiency.—Here the rotary converter has a substantial advan- 
tage over any other type of converting apparatus. It is not true 
that the motor-converter has all the advantages of a motor- 
generator, &nd as high an efficiency as the rotary. In comparing 
the efficiencies of different machines, it is very important to con- 
sider the basis of their ratings. When a sub-station is supplying a 
town load, it is always necessary to have enough machines running 
to avoid catastrophe in the case of sudden unexpected demands. 
The efficiency of the sub-station will greatly depend upon how many 
machines are running, and how near to full load they are working. 
If the station is provided with rotary converters, it is in most cases 
perfectly safe to bave all the rotary converters fully loaded and 
allow them to be overlcaded before a new machine is thrown in. 
When dealing with motor-converters or motor-generators, which 
are not able to take such excessive overlcads without danger, 
the station engineer is not justified in normally running his 
machines up to such a high point. He must, except for the very 
steadiest loads, always have some capacity in hand to meet 
sudden demands and give him time to throw in other machines. 

Atlention.—In the amount of attention required to keep a 
machine clean and in good running condition, the rotary converter 
is just twice as good as its competitors. There is only one 
machine to keep clean instead of two, and, moreover, the easy com- 
mutation enables the carbon brushes to run for years with only the 
slightest wear. 

Floor Space.—In the matter of floor space, the rotary is again at 
the head, provided the transformers can be placed in a lower or 
upper storey, as is often the case. 

Cust.—In the same factory, with the same class of materials, 
theoretical considerations show that the rotary converter and trans- 
formers should be cheapest to build. The actual market price is 
governed by a large number of considerations which are out of the 
sphere of this paper. | 


DIscussion. 


The Chairman (Mr. Т. L. MILLER) said that the transformers 
could not always be placed on the switchboard gallery. In the 
past there had been considerable difficulty in running rotaries at 
50 cycles; he had lately seen a paper, read before the American 
I. E. E., and in the discussion upon it very few members spoke in 
favour of rotaries for 50 cycles. Efficiency was a trifling matter 
compared to a shut down. The authcr drew attention to the fact 
that the p.c. voltage varied with the A. c., and pointed out that it 
could be got over by installing a p.c. voltage regulator; all these 
different appliances cost money. Engineers were concerned with 
the selling rather than the shop cost of rotary converters. 

Mr. S. L. Pearce did not think that anyone present would deny 
that the 25-cycle rotary was the correct plant for traction. He 
visited Newcastle some weeks ago and was surprised to find motor- 
converters alongside the rotaries for the Castner-Kellner Co.; it 
would be interesting to know why this was. He agreed with the 
first eight columvs in the table. It was possible to start with small 
mctors, or on the p.c. side; starting on the a.c. side took a deal of 
time. With a motor-converter it was possible to start on A. c. and 
р.с., the former preferably. There was no piece of sub-station 
apparatus over which he had charge, so easy to control as a motor- 
converter. On the question of parallel running, he could not 
agree with the author. With regard to regulation, a variation of 
8 per cent. to 9 per cent. in the power factor with 5 per cent. to 
10 per cent. voltage variation, appeared to be rather wide for 
ordinary conditions. Tests he made at Manchester on motor- 
generatcra showed that with 420 volts the power factor was 1, with 
450 volts 98 per cent., a variation of 74 percent. The machines 
were running all day with a voltage of about 420, and the bulk of 
the time the power factor was 95 per cent. Referring tothe tests 
on the 250-K w. 50-cycle rotary converters mentioned, he thought 
the results were excellent, but the motor-converter, from records 
in his possession, was very little inferior. Tests had been carried 
out in which he had run a 450-K w. motor-converter at 800 Kw. for 
one hour, and а 250-kw. at 400 Kw. for the same period, with 
perfectly satisfactory results. The efficiency of the rotary con- 
verter was superior to all clatses, but on all-day running it was not 
more than 1j per cent. Hehad recently invited tenders for rotary 
and motor-converters, and found that he could get in the space 
available on the same level, motor-converters equal to 13,500 x w., 
but only 9,000-x W. of rotary converters. 

Mr. J. Н. BowbEN said about three years ago he adver! it ed for 
tenders for motor-generators, and at the same time considered 
alternative tenders for rotary converters. He chose the latter, on 
the score of timplicity, low cost, greater efficiency and more stability. 
Tae addition of the exciter was a further complication which was 
not possible in the motor-converter. It was very much easier and 
quicker to synchronise with the motor-converter than with the 
rotary converter. The addition of the voltage regulator and a.c. 
booster were further complications. At Poplar he had a 500-K w. 
motor-converter running week in and week out, and only stopped 
three or four hours per week for cleaning. He had heard nothing 
that would induce him to recommend his committee to place an 


order for rotary converters in place of th 1 
was already installed. P e type of plant which 


Mr. CBAMP said the author had tried to compare the rotary con- 
verter with the motor-generator ; to obtain the same results he had 
to employ allsorts of accessories. Nothing had been gaid in the 
paper or discussion on the question of extra switchgear required 
for rotary convertere, which was another complication. The 
question of cost should be compared by taking rotary converters 
and accessories and motor-generators and accessories. As regarded 
efficiency, the rotary converter was admittedly high, but what did 
the extra 1 per cent. mean, and what was it worth in capital outlay ? 
He thougbt the rotary converter would do for railway and tramway 
work, but not for combined lighting and traction. 

Mr. J. 8. Peck said he never appreciated the prejudice against 
rotary converters in England more than he did that night. The 
rotary converters at Newcastle had been operating successfully ever 
since they were installed, which could not be said of the motor- 
generators. In general it was not well to run rotaries in parallel 
off the same transformer unless a separate secondary was provided 
for each machine. Faults in rotary converters were heralded 
around, whilst nothing was heard of the faults of motor- 
generators. 

Mr. SovTHGATE did not think that the rotary converter would 
cost any more to build than the motor-generator. He did not see 
why a lot of additional switchgear should be placed between the 
secondary and the rotary. In America the G.E. Co. had made 60- 
period rotary converters which were doing well. 

Mr. T. H. ScHoEPF referred to a sub-station he had charge of iu 
1899. The plant consisted of six 300-K w. 60-period rotaries which 
were started by starting motors. On one occasion he had the 
whole plant running in ten minutes from the time of arrival, and 
considered that the motor-generator could not beat that. There 
was only one failure in two years, which was caused by an inex- 
perienced assistant, and not by the machine. One company had 
run а rotary converter without stopping for three months, and then 
only stopped it for new carbons. The difference in efficiency of 1 per 
cent. on, say, a 1,000-kw. machine, of which the average load would 
be 600 KW., at $d. per unit, would be about £110 per annum saving 
in favour of the rotary converter. It was, therefore, worth while 
to spend an extra £2,000 on rotaries. | 

Мт. F. Н. WHYSALL said he found the average time taken to 
start the motor-generators was 1 min. 20 secs., which was better 
than the time stated by Mr. Schoepf. 

Mr. La Cour said that as the 50-cycle motor-converter generally 
consisted of an induction motor coupled in cascade with a 25-cycle 
12-phase rotary converter, it was evident that it closely resembled 
an ordinary rotary converter worked in series with a stationary 
transformer. From this they would readily understand the advan- 
tages which a 50-cycle motor-converter possessed over a 25-cycle 
rotary converter. Mr. Miles Walker claimed that tbe small mass 
and low reactance of the rotary converter were advantageous; he 
thought the contrary. It had long been known that the 50-cycle 
synchronous motor-generator which had large revolving masses and 
a fair amount of reactance was a much better machine than the rotary 
for stability; from this it was obvious that the 50-cycle motor- 
converter must have an advantage over the 25-cycle rotary. The 
motor-converter stood at good advantage in this respect, since it had 
a fair amount of fly-wheel effect and reactance ; the first tended to 
steady the system, and the second prevented the motor-converter 
taking up a large syncbronising current, which consisted of higher 
harmonies when running light. The revolving field of the induc- 
tion motor also had the same effect, so that the motor-converter did 
not take any synchronising current at all. From experience ex- 
tending over many years it had been proved that macbines with 
large synchronising forces and small fly-wheel effect were more 
liable to cause hunting than' machines with a fair amount of react- 
ance and fly-wheel effect. The reactance voltage of a transformer 
designed on normal lines was about 3 to 4 per cent. of the working 
pressure, while the reactance of an ordinary induction motor varied 
between 15 per cent. and 20 percent. An increase in reactance 
meant more copper and less iron, and as iron was cheaper than 
copper an increase in the reactance over a certain limit (which was 
fairly low in the case of a transformer) would increase the cost of 
the apparatus. The commutaticn of a 50-cycle motor-converter was 
theoretically considered inferior to the 25-cycle rotary, but by means 
of commutating poles it was possible to obtain sparkless ranning 
with well over 100 per cent. overload. As the overload capacity of 


 rotaries was. generally limited by hunting and not by sparking, it 


was easily seen that the 50-cycle motor-converter from the operation 
point of view was superior to the 25-cycle and far superior to the 
50-cycle rotary. The 50 and 60-cycle rotaries had many poles, high 
peripheral speeds and small distances between the brush 
spindles, so that these machines were more liable to hunt 
and flash over than the motor-converters and 25-cycle rotaries. 
The machines recently supplied to the Great Western Railway 
were of the latest design, provided with commutating poles, and 
could withstand 100 per cent. overload, without signs of sparking. 
On one occasion an iron bar was accidentally dropped across the 
connections of one of the machines leading to the bus-bars, causing 
a dead short; the machine vibrated violently, but did not flash 
over. In conclusion, he felt convinced that the converting plant, 
as manufactured by Messrs. Bruce Peebles, had distinct advantages 
over the other forms, especially on the higher frequency circuits. 

Mr. MILES WALKER, in replying to the discussion, referred to 
the additional accessories required for a rotary converter, and said 
he only recommended a cheap transformer, and did not advise 
installing a booster unless the power-factor was required to be 
under complete control; if it was, then the booster would add 
about 10 per cent. The synchronising power of a motor-generator 
was not во good as a rotary. He considered the rotary converter 
worked very well, and for all practical purposes gave what was 
wanted. It did not take up mucb room, would do all the motor-con- 
verter would do, and gave 1} per cent. more-efficiency. 
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Institution of Electrical Engineers. 
MANCHESTER STUDENTS’ SECTION. 


Ox November 16th, Dr. E. W. ManRCHANT delivered an address on 
the “ Education of an Engineer." The chief aim of an engineering 
education, he said, was education in the first place, not engineering. 
If an education designed primarily for engineers did not train a 
man бо think for himself, it was of very little use. The acquisition 
of facta, though, of course, a very important branch of education, 
was not the main object, and it was a truism that the acquisition of 
& great amount of book knowledge often led to the stunting of the 
mental faculty in the individual. The committee which had 
recently issued its report recommended that the first year after a 
boy left school should be spent in a workshop; the engineer should 
learn as early in bis education as possible how things were done, 
and the way in which the doing was carried out in actual practice. 
Tbe things he himself remembered were the things he had done, 
and not the things he had read out of books. 

For an engineer then, the fundamental basie was an experimental 
one; he ought to be an experimenter throughout the whole of his 
career, and his training could hardly err on the side of having too 
mucb experimenta] instruction in it. 

The second point seemed to be that he must learn to compute, 
but computation was not so important as experiment. He knew an 
engineer who invariably designed certain parts of his engines by 
eye, on the basis of his past experience, without ever putting pencil 
to paper to make a calculation, and there was in some engineers 
ап engineering instinct which led them to proper design; the 
method was one that he did not recommend indiscriminately, but 
it was as well to bear the point in mind, as it showed how far 
experiment, on which computation was based, might be relied on 
to give the best results. A knowledge of mathematics was essential 
to an engineer, but it was not at alla difficult thing to have too 
much of mathematics. 

It was becoming more and more generally recognised that the 
wider the basis on which an engineering education was built up, 
the better for the engineer. It was not enough for an electrical 
engineer to know the electrical properties of materials, the working 
of electrical machinery, and so forth; be must, if he was to take а 
proper point of view, know, for example, something about the 
prime movers tbat were employed to drive the electrical machines. 
It was difficult to over-estimate, therefore, the advantages of a 
systematic course of instruction. It was, of course, impossible that 
every student should study all the various branches of engineering ; 
but he should study with considerable 'attention some of the 
branches outside the particular line he intended to follow, and 
which preferably had some connection with his own. It was an 
absolute necessity that the commercial aspect of the subject should 
receive consideration; the business side of the question was really 
the governing principle in design in many cases, not that which 
was mechanically ideal, and to neglect this question was fatal to 
success. 

There was a great deal of truth in the statement that the educa- 
tion of a man really began when he had completed his college 
course. Such an engineering education ought to produce a man 
who was able to think straight, aud to know his tools, not witha 
mere book knowledge, but from practical experience. But there 
was something else, namely, a very real idea of the enormous value 
of co-operation and discussion. In any properly constituted educa- 
tional centre, a student learnt as much from his fellow students as 
from bis teachers, and the same principle beld in after life; without 
co-operation progress was far less rapid than with it. It was 
because of the known importance of this, that institutions like the 
Institution of Electrical Engineers existed. The freedom of dis- 
cussion, the multiplicity of interests represented, the opportunity of 
gaining knowledge first-hand from the practical experience of 
others, were of incalculable advantage. 

There was a distinction between enginecring and money-making, 
and the man whose speciality was the making of money was bound 
to do it better than a man, like the engineer, to whom the making 
of money was technically a side issue. The engineer who entered 
his profession with the idea that he intended to make money would 
be a failure as an engineer, though he might, and should, if he bad 
ability, prove a very successful money-maker. 

Engineering was a world-wide profession and one of the objects 
of an engineering training should be to promote a catholicity of 
opinion, an absence of prejudice and insularity, and a capacity of 
judging the excellence of any work upon its merits. 

With an open mind, however, the result of all this observation 
would be a [strengthening of the pride they all felt in the great 
works that had been done by British engineers and an increase in 
керш they all should feel towards the land in which they 
lived. 


NEWCASTLE SECTION. 


Ox the 19th ult, the chairman, Mr. Н. L. RiseLEv, read his 
inaugural address on questions of capital expenditure on power 
supply, of which the following is an abstract :— 

The primary duty of the engineer ie to ensure continuity of supply. 
The question then arises to what extent capital expenditure is 
justified in order tosecure such a result. A happy mean has to be 
struck in installing plant which will operate continuously and 
efficiently with the smallest possible amount of cleaning and repairs. 

Starting with the purchase of land for the erection of a power 
house, the sites will have to be in a suitable position in relation to 
the bulk of its business; to be readily accessible for coal supplies, 
with accommodation for storing four or five weeks’ supply ; to bave 
an ample supply of good circulating water at a low lift. 

If the maximum load only lasts a few hours per year, it is not 


policy to spend a large amount of capital on highly efficient plant 
when apparatus of more modest attainments will arrive at the end 
sought for, at less expense. This is purely a question of load 
factor, which in a lighting station must be very low, as quite half 
the plant in the station will only be required for about 300 hours 
per annum; consequently it 1з most important to keep down the 
capital expenditure on this plant. Take the cost of a modern power 
house equipment at £22 per Kw., and interest and depreciation at 
15 per cent.; then the standing charges per Kw.-hour as above 
work out at 28. 6d., and taking the operating costs at ‘5d. we get 
the standing charges about five times the operating costs. It is, 
therefore, more important to keep down capital expenditure on that 
part of the plant which is only going to be used on peak loads than 
it is to make the plant highly efficient. 

Since the days of reciprocating engines, and with the introduc- 
tion of steam turbines, the capital charge has been reduced in the 
ratio of about £17 to £5 5s., owing to cheaper apparatus and 
smaller foundations required. "This includes generating plant com- 
plete with condensers and engine house equipment. At the present 
time a great reduction can be effected by purchasing plant with a 
large oyerload capacity, contractors being prepared to guarantee 
plant having an overload capacity for two hours of 50 per cent. 
This, of course, on the understanding that the apparatus will 
operate efficiently at normal loads, but not necessarily with equal 
efficiency at overloads, but, as pointed out previously, this latter 
point is of minor importance in relation to the standing charges at 
peak loads. 

AS regards condensing plant, there is not much opportunity of 
showing any important reduction of expenditure upon this, as the 
apparatus has to work at the same rate, whether the generating 
plant is overloaded or not, but assuming a case where the whole 
equipment (generator and condensing plant) will only be used on 
peak loads in emergency, a considerable saving can be shown. A 
first-class condensing plant with air pumps, &c., will cost £1 per 
kilowatt, and would maintain a uniformly high vacuum, whereas 
an ejector condenser, or one of the barometric type, could probably 
be purchased for 58. per kilowatt. 

The majority of the auxiliaries should be steam driven, as they 
are cheaper in the first place, and the exhaust steam is usually used 
to heat the feed water. In some cases where the supply of exhaust 
steam from the auxiliaries is small, special steps have to be taken 
to heat the feed water. In at least one station the steam is being 
taken from the third stage of a Curtis turbine, after it has per- 
formed some work for this purpose. 

Only sufficient reserve plant must be kept to preserve the supply 
from unnecessary interruption and to prevent the prestige of the 
power company from being injured. The standing charges on one 
large complete unit lying idle are enough to cripple the total costs 
of any moderate-sized station, and seeing that the machines of 
to-day are capable of doing large overloads, it seems that the correct 
thing is to regard the overload capacity of the various unita as the 
reserve plant to the generating station. 

The weakest point in any H.T. generating station is between the 
generators and feeders, this being the only place in a power station 
where it is absolutely necessary to duplicate the apparatus, especi- 
ally the bus-bars, not only for the safety of supply but also to 
ensure flexibility of operation. The capital expenditure on 
switchgear alone appears to have increased by 50 per cent. during 
the last six years. This is due to the numerous safety devices 
installed and to the larger space now occupied by switchboards. 

Engineers should aim at simplification and reliability, and due 
consideration should be paid to the installation of plaut which 
will run continuously with a minimum of attendance and repair. 


BIRMINGHAM ;SECTION. 


THE opening meeting of this Local Section was held at the 
University, on Wednesday, November 21st. The chairman, Mr. 
R. A. Chattock, chief electrical engineer to the Birmingham Cor- 
poration, who was to have delivered his address, was unfortunately 
unwell and not able to be present. 

The chair was taken by the retiring chairman, Mr. VAUDREY, 
who referred to the success which attended the visit of the foreign 
electrical engineers to the Midlands, and said that they could 
claim & record if they compared their work with other local sec- 
tions, in that all the papers that had been read before their Section 
had been printed in the Journal of the Institution. | 

Dr. SUMPNER proposed a vote of thanks to the retiring chairman; 
to Prof. Threlfall, who gave them such a able address at the com- 
mencement of the session, but who was unfortunately compelled 
by business and private reasons to retire, and also to Mr. Vaudrey, 
for taking Prof. Threlfall's place and acting as chairman during the 
remainder of the session. 

Mr. Henry LEA seconded this vote of thanks, which was suit- 
ably replied to by Prof. THRELFaLL and Mr. VAUDREY.. 

Mr. Chattock's address was then read to the meeting by the 
gecretary ; we reported it in abstract in our issue of the 23rd ult. 

The CHAIRMAN,;in a few words at the close of the meeting, gave 
an interesting account of the growth of the electric supply under- 
taking in Birmingham, and afterwards proposed a vote of thanks 
to Mr. Chattock for his address, which was seconded by Mr. Bars, 


and carried. 


The Faraday Society. 
ACCUMULATORS IN THEORY AND PRACTICE. 
AN interesting and instructive contrast was provided by two of the 
papers, one theoretical, so-called, and the other practical, so-called, 
read before the Faraday Society on December 11th. On the one 
band, we had Dr Alexander Cumming, іп a carefully worked out 
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investigation of the rigid scientific type, elucidating one or two 
obscure points connected with the ''Electro-Chemistry of Lead,” 
work which, although having little apparent bearing on the 
accumulator, is yet of the type which is bound in time to lay the 
foundation for sound theory, and, in the long run, to lead to 
improved practice among thoughtful engineers who base their work 
on an intelligent appreciation of the scientific principles really 
involved. On the other hand, there was a paper of the “ practical ” 
type, professing to deal with things as they are," and as a result 
containing a heterogeneous mixture of observations and experi- 
ments, many of them, doubtless, of real interest and value, thrown 
together with little regard for order or sequence, and on the top of 
these what purports to be a comprehensive theory, built on so un- 
certain and inexact a basis of experiment, that true in part as the 
theory doubtless is, the lessons to be derived are as likely as not 
to be completely disregarded, on account of the want of confidence 
inspired by the author's loose method of expression and un- 
scientific method of procedure. Of all this we hope the moral is 
obvious. 

Dr. Cumming’s paper was chiefly concerned with the measure- 
ment of the tendency of the tetravalent lead ion to pass to the 
bivalent ion (а tendency which may be looked upon as pro- 
viding the m.Mw.r. of an accumulator), and of the bivalent ion 
to pass further into ordinary metallic lead. The method employed 
was to dissolve PbO, in nitric acid—usually stated to be an impos- 
sibility—to get plumbic lead, and to add ordinary lead nitrate for 
the plumbous lead solution. The potentials were measured with a 
lead peroxide electrode against a normal calomel electrode as 
standard, a saturated solution of ammonium nitrate connecting the 
two, because, as the author showed in another paper read the same 
evening entitled Studies in Strong Electrolytes,” such a con- 
necting solution eliminates the contact potential between the 
solutions connected. The mean value for the tendency for the 


tetravalent Pb to become divalent Pb was finally calculated to be 
1:82 volt, so that lead in its tetravalent form is a very highly 
electro-positive element. In the case of the sulphate solution, the 
value of the same tendency is found by calculation to be 1°72 volt, 
but it would be well for measurements in this important solution to 
be made independently, and thus act as a check on the theory. 
The direct measurements, incidentally required in the calculations 
of potentials, of the solubility of PbU, in sulphuric acid, similar to 
those given by Dr. Cumming for the nitric solution, would alone 
justify this extension of the investigation.  Dolezalek, in his 
classic book on the Theory of Lead Accumulators," bases his work 
on the supposition put forward by Liebenow, namely, that the 


primary anode action in the accumulator is the deposition of PbO; 
ions. Many objections to this hypothesis have been raised, and if 
Dolezalek's calculations could be revised in the light of Dr. 
Cumming's theory of the transformation of tetravalent to divalent 
lead ions, the foundations of a sounder accumulator theory in the 
light. of the ionic hypothesis would be laid. 

Mr. R. W. VIcAREx's paper on Storage Batteries and their 
Electrolytes,” which was subjected to some severe criticism at the 
hands of Mr. H. L. Joly, deait in further detail, and chiefly from 
the manufacturing point of view, with the evils caused by the 
presence of ammonia salts in cells, which the author drew attention 
to in a paper read before the society in July of last year. The 
principal evils ascribed to the presence of ammonia or nitrogen 
salts are loss—sometimes excessively great loss—of capacity 
and normal fall of the specific gravity of the electrolyte during 
discharge, with failure to rise correspondingly during charge, and 
thus leading to either systematic overcharging, with much shedding 
of active material, or else systematic undercharging and expansion 
and buckling due to sulphating. Mr. Vicarey, however, does not 
deprecate the use of nitrogen compounds in the formation pro- 
cesses; on the contrary, he recommends it as assisting in the 
oxidising of the positives, causing them to acquire a good rich 
colour, and effecting economy in production. But he lays great 
stress on the importance of entirely eliminating the last traces of 
nitrogen before the plates leave the works, and he points out how 
very difficult it is to bring about this complete elimination unless ex- 
treme care is taken by the manufacturer. Thisis particularly the 
case where the completion of the formation processes takes place not 
in the works, but where the cells are to be used, and the result often 
is that the plates are never in proper working condition, as the 
following experiences are likely to be met with: excessive periodic 
shedding of PbO,; abnormal heating of the forming electrolyte 
which sometimes causes breakage of the cells; heavy deposits of 
spongy lead on the negatives or dummies; and abnormal growth 
of the positives (in one case quoted to the extent of an inch or more) 
during formation. Finally, Mr. Vicarey states that the presence 
of nitrogen leads to the formation of a particularly obdurate and 
irreducible (as if PbSO, were not bad enough!) lead sulphate, 
which he states to have the composition 2 PbSO,PbO. The 
announcement of the existence of this sulphate was received with 
some scepticism by several of the speakers at the meeting, and it 
would be well if Mr. Vicarey were to put forward such data, 
including the physical constants of the new sulphate asked for by 
Mr. Joly, as would confirm the existence of this hitherto-unobserved 
galt. 

The most interesting, as also the most satisfactory, portion of 
Mr. Vicarey's paper was that section dealing with the accentuation 
of the evil effects of ammonia when a metallic impurity is likewise 
present in the electrode, and he describes a series of voltameter 
experiments made with platinum electrodes (lead would have been 
more to the point) in dilute sulphuric acid containing varying 
proportions of ammonia and iron, both singly and together. The 
results are given in the form of percentage losses of gases evolved 
due to the impurities present, and it is therefore somewhat difficult 
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to make exact deductions from them that will bear directly on 
accumulators, but assuming the results are merely comparative, they 
show that the combined effect of ammonia and iron is very consider- 
ably greater than the sum of the effects due to-each singly,.and this 
is even more strikingly the case when low current densities, such as 
are used in ordinary accumulators, are employed. Now iron isa yery 
common impurity, both in ordinary water and in ordinary sulphuric 
acid, and in drawing attention to the possible evil effects of its 
presence, especially when in conjunction with nitrogen or ammonia, 
Mr. Vicarey has done useful service both to the manufacturer and 
to the user. But it is possible to ride to death even a true hypo- 
thesis, and it is to be hoped that Mr. Vicarey will render his work 
still more useful by enlarging the experimental basis on which bis 
hypothesis reste, and doing this in so exact and definite a manner 
that the possibility of drawing any wrong conclusions will be 
reduced to a minimum. He will then no longer have to fear lest 
manufacturers or intelligent users of accumulators heed not his 
timely warnings. | ' m 
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WOBKMÉN'S COMPENSATION. 


AN important decision as to when a man is on or off duty. was given 
at the Darlington County Court on Wednesday last week, by his 
Honour, Judge Templer. Mrs. Emma Archer, widow of Enoch 
Archer (night foreman at the Darlington Corporation electricity 
and tramways department) sued the Corporation, under the Work- 
men's Compensation Act, for compensation for the loss of her 
husband. On September 6th, Archer (who was on duty from 11 at 
night until 8.30 a.m. at the works), was walking along the main 
street at noon, when he noticed that an overhead pull-over switch 
was broken. Without waiting for instructions, he borrowed a 
ladder, and set about remedying the defect, but a flash caused 
him to overbalance, and he fell to the ground fracturing his skull, 
and dying almost immediately. | mE 

Mr. Gowan TAYLOR, barrister, on behalf of the widow, contended 
that Archer's terms of engagement were such that he was liable to 
be called on at any moment in case of emergency, and, therefore, 
was practically always on duty. The Compensation and Guarantee 
Fund, however, had denied liability. He called several witnesscs, 
including Mr. F. W. Hewitt, assistant electrical engineer to the 
Corporation, who stated that Archer was under a moral obligation 
to do the work, though the fatality would not have occurred if he 
had used the tower ladder instead of an ordinary ladder. А 

Councillor WooLER (chairman of the Tramways Committee) said 
when Archer saw anything wrong, it was his duty to put it right, 
with or without instructions, Otherwise, there might have been 
a serious breakdown. 

Mr. C. J. O’Dowp, traffic manager, held that Archer was justified 
in taking the initiative to put anything right that he saw was wrong, 
and would be expected to do so. i: | 

Mr. ATKINSON, of Manchester, who appeared for the respondents, 
argued that the accident did not arise out of” or in the course 
of" Archer's employment. It would have been very easy for the 
Act to say while working in the interests of his employer,”. but it 
did not doso. There was an immense difference between a man 
working on instructions and doing work voluntarily. When a man 
acted without the knowledge of his employers, they had no chance 
of minimising the risk, and a duty could not be imposed on 
employers when they were absolutely ignorant of the fact that 
work was being done. QE MN. 

His Honour said he was absolutely against Mr. Atkinson. Не 
thought Archer was acting in the course of" his duty. In his 
judgment there was absolutely no defence to the action. There 
would be an award for the applicant for £300, with costa on 
Scale C. 

Mr. Gowan Tay Lor, in reply to Mr. Atkinson, said he would give 
the usual undertaking as to costs if they were paid in. M 


THEFT or ELECTRICAL ENERGY. 


AT Spennymoor, Durham, on the 13th inst., & miner named George 
Davidson was fined 408. and costs, or 14 days’ imprisonment, for 
having stolen a quantity of electrical energy valued at 1s. 6d., the 
property of the Northern Counties Electrical Supply Co. 16 was 
stated that, by inserting а piece of wire in-the meter, the accused 
had obtained the current without its having passed through the 
meter. 


<< 


ATTORNEY-GENERAL v. Mersey Rainwav Oo, 


THIS case was mentioned in the Court of Appeal on Friday as to 
the undertaking the defendants were prepared to give so as to 
carry out the judgment of the Court delivered on December 4th. 
The question raised by the appeal was whether the defendants 
were entitled to carry on asancillary to ite railway undertaking 
the business of omnibus proprietors. . . | 
Mr. Орјонм ultimately agreed to an undertaking in the follow- 
ing terms:—" To run their omnibus service as a service for railway 
passengers, and so far as reasonably practicable to confine their 
service to passengers to or from some or one of their stations.” 
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Counsel proceeded to submit that on this undertaking there should 
be no injunction, and consequently no costs. A public, or quasi- 
public service carried on in accordance with the undertaking, 
would be quite intra vires, This was an attempt by the proprietors 
of the ferry to crush the proprietors of the railway. 

Mr. Cripps: Nothing of the sort. 

Their Lordships discharged the order of the Court below except 
as to costs, and in consideration of the undertaking granted no 
costs of the appeal. 


ACTION FOR DAMAGES. 


THE Kent Electric Power Co. were the defendants in an action at 
the Rochester County Court on Thursday last week, when Albert 
Arthur Goodey, of Chatham, sought to recover £10 from them for 
personal injuries and damage to clothes and a bicycle, which, he 
said, were brought about through the defendante’ negligence. 

The plaintiff's case was that he, whilst riding down Strood Hill, 
Rochester, on July lst last, on his cycle, was thrown through 
coming into contact with loose earth and stones which had been 
left by the company’s men in the road after opening the same for 
the laying of mains. 

Mr. Norman (Norman & Stigant, solicitors to the company) 
denied all liability, as the company had passed the roadway (by & 
prior arrangement) over to the Rochester Corporation authorities, 
and paid them for putting the road in the proper condition. 

This would have been a close question, but on hearing the 
evidence, Judge Shortt was able to give his judgment in favour 
of the defendant company, simply on the facts as related without 
recourse to the legal point raised. 

His Honour ruled that the plaintiff had failed to prove that the 
actions of the defendant company had caused tho accident, and 
gave judgment against the plaintiff, with costs. 

The company, however, did not ask for costa against the plaintiff. 


A DUDLEY Tramway CLAIM. 


AT Dudley County Court last week, Judge Howard Smith and a 
Jury were occupied six hours in hearing a case in which Harry 
Darley, “ Royal Oak,” Blackheath, sued the Dudley and Stourbridge 
Electric Tramway Co. for £31 odd damages to a brake, horse, and 
driver. The facts as related were these: On September 9th one of 
plaintiff's brakes was used to take a party to Stourbridge. Return- 
ing through Netherton the vehicle collided with one of the com- 
рапу'в tramcars, one of the horses being killed. It was alleged, on 
the one hand, that the motorman was reckless, and on the other 
hand, that the plaintiff's driver was drunk. The jury decided that 
there had been negligence on the part of the company's servant, but 
for which the accident would have been avoided, and they gave 
plaintiff а verdict for £21.—His Honour remarked, however, that 
the verdict was contrary to the weight of evidence, whereupon Mr. 
Waldron, solicitor on behalf of the company, applied fora new 
trial, and the Judge granted the application. 


MANCHESTEB TRAMWAY CLAIMS. 


Тнк Manchester Corporation last week defended two actions for 
damages, which were brought against it in the Manchester 
County Court. The first was an action for personal injuries and 
damage to a horse and cart, resulting from a collision. The 
plaintiff, a carrier named Wright, said he was turning out of 
Stretford Road, into Medlock Street, when an electric car knocked 
his horse down and broke his cart shafts, he himself being pitched 
into the roadway. The judge was of opinion that the plaintiff had 
not himself used proper care, and gave judgment for the 
Corporation. 

In the second case the verdict was the same. The plaintiff was 
a Middleton carrier, who claimed £7 17s. for damage to his horse 
through a collision. The judge, after hearing his evidence, told 
the plaintiff that he had no case. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Oorrespondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
líshed unless we have the writer’s name and address in our possession. 


Newark Electricity Supply. 

My attention is called to a paragraph relating to 
^ Newark in your issue of 14th inst., in which you remark 
that “ Mr. Vesey Brown was asking for payment on account 
for preparing the schemes." 

I do not know that it requires a public disclaimer, but for 
your own information, I may say that I never asked the 
Newark Town Council for anything on account of my work. 
They quite acknowledged their indebtedness to me, and I 
should not like the impression to be made that either they or 
I were at all impatient on this question. 


I was treated in a very courteous manner by the Newark 
Town Council throughout the whole of the negotiations with 
the D. and N.E.P. Co., and regret that your paragraph 
Should ever hint at the possibility of any disagreement or 
delay on the score of payment to me. Ав to the policy of 
the Town Council in wishing to obtain a supply in bulk," I 
think they are quite right in holding off until they get it, and 
though the delay is serious to some people, the policy is a 
right one, and no doubt they will at some future date be in 
a position to make terms for such a supply which will be 
more advantageous to the town than if they had carried out 


the work themselves. 
C. S. Vesey Brown. 


Newcastle-on- Tyne, 
December 17th, 1906. 


[The statement that Mr. Vesey Brown “ was asking for 
payment on account," in no sense reflects discredit upon bim; 
but, of course, in view of his denial, we unreservedly with- 
draw it, with regret that it has caused him any annoyance. 
Our note was intended to draw attention to the vacillation 
and indecision which are characteristic of such bodies as the 
Newark Town Council, when dealing with matters with 
which they are not conversant.—Eps. E.R. ] 


Commutator Lubrication. 


I think * Electra" would have a great many friends if we 
all wrote our troubles on “ Commutator Lubrication.” I 
have tried several makes of carbon brushes," and have 
used paraffin wax, beeswax and other lubricants, but I have 
found none of them satisfactory. However, I have got over 
the above difficulty. We have been supplied with a special 
brush by Messrs. Reid, Ferens & Co., of Newcastle-on- 
Tyne, which has been in use now for 10 months, the com- 
mutator and brush having a very smooth surface, ара the 
commutator only needs wiping once in 12 hours. This brush 
has a great advantage over the ordinary “ carbon brush ” 
both in the life of itself and commutator. "The above are 
on а 200-Kw. generator, which is only standing three hours 
in the week. | 

Electric. 


I am in agreement with your correspondent ** Electra " 
re the use of lubricants on commutators with carbon 
brushes. 

Personally, I have found that it pays to keep oils or 
grease of any description away from such commutators. 

Lubricants are used as a rule to prevent undue noise 
and vibration, but where noise is due to heating of the com- 
mutator, the difficulty can often be met by changing the 
quality of the brushes. | 

If the design of the machine permits graphite brushes to 
be used, they will generally be found to keep down the tem- 
perature and to prevent noise altogether. 

Paraffin wax is all very well when the commutator is com- 
paratively cool, but when it is hot, any wax eventually 
becomes carbonised and causes partial shorts between adjacent 
segments. 

Vaseline or wax, when driven off by a very hot com- 
mutator, also gets drawn in between the end connections, 
and causes far more copper and carbon dust to adhere to 
the windings than would otherwise be the case. 

I have known no fewer than three cases where flashing 
over was traced to the use of too much lubricant. 

There seems to be a growing tendency amongst manu- 
facturers to keep down the dimensions of the commu- 
tator as much as possible, and on some multipolar 
machines the clearances are often so small that it does not 
require much to cause the machine to flash over.. 

With reference to the cleaning of the commutator, I prefer 
to use a spirit, such as benzine, and to clean while the 
machine is warm. | 

If vaseline is allowed to remain on the commutator, it 
sometimes penetrates between the layers of the mica and 
becomes carbonised there, the only remedy then being to turn 
the commutator up. 


`4 


А, ©. H. 
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Commutator Insulation Defects. 


We have noted with considerable interest the report by 
Mr. M. Longridge, in your issue of 9th ult., on ** Break- 
downs of Machinery in 1905." The portion of the report 
which especially interests us, is that having reference to the 
employment of micanite in motors in the commutator seg- 
ment insulation. 

Your correspondent, Mr. A. E. Vickery, in his concluding 
paragraph, very happily suggests a prominent cause of 
failure, whilst the letter of the Mica Insulator Co. rather 
gives one the impression that they are on the defensive in 
respect to their material. We would remind them of the 
proverb, Qui s'excuse, s'accuse." There are, of course, 
other “largest suppliers" of micanite and pure mica to 
whom this subject isalso interesting, but electrical engineers 
are to blame for their not over careful discrimination between 
different manufactures, and for mostly allowing the question 
of a few pence per Ib. in the price to influence them in the 
choice of a material, which may give them serious trouble. 

Mr. Longridge's report does not make it clear whether 
out of the 100 cases the remaining 37 cases of breakdown 
were due to the failure of pure mica insulated commutators. 
If so, in view of 90 per cent. of machinery over 2-3 H.P. 
being at the present day insulated with assembled pressed 
mica, the 87 would show badly for ** pure" mica insulated 
commutators. 

Without a doubt a large percentage of breakdowns are 
caused, as Mr. Turner points out, through dirt and oil, 
especially the latter, the process being as follows :— 

Mica—the so-called ** pure" mica—as well as the assem- 
bled pressed mica—possesses in a high degree great elec- 
trical capacity, as even at low voltages electrical discharges 
into the air take place. Oil is distinctly a better insulator 
than air, and as soon as it comes into contact with the mica 
it prevents the electrical discharge, which is converted into 
heat and causes an erosion of the mica segment until a 
circuit is formed between the copper segments. 

This process can be verified in the laboratory with great 
certainty. It is sufficient to place a drop of oil on a 
piece of mica and electrify it at a low voltage to produce 
a short circuit. 

As the representatives of a very important firm of insula- 
t'on manufacturers, we desire to emphasise this to the 
extent of saying that the cause of the breakdown lies in 
the machine itself, for oil does поб dissolve the 
adhesive material, which as far as our product Megohmit ” 
is concerned, does not practically exist, and hence our 
material consists of what may be termed “pure mica," 
though in an assembled form. 

The selection of proper materials for electric construction 
is all-important, and if discrimination in the selection of a 
proper material for commutator insulation is exercised, a 
«теа factor in breakdown will be removed. 

We apologise for the length of this letter, and for the 
delay in taking up the subject on which we hope the corres- 
pondence is not yet closed. 

Geo. Schultz & Co. 


London, E.C., December 13th, 1906. 


In reference to ** Commutator Insulation Defects,” І тау 
say I quite agree with Mr. Longridge and Mr. Sheppard that 
pure mica, and not micanite, should be used for commutators. 
I have had some trouble through breakdowns, on two 
machines of late, and cannot in any case find the trouble due 
to oil, or any other cause, except the micanite. I have not 
tried either of the mixtures mentioned, but intend doing so, 
and will let my fellow readers know the result. I think it 
is а very interesting subject, and should like to hear some 


more opinions. 
Mica. 


The Production of Undamped Oscillations. 


In your issue of Friday, November 16th, 1906, under thie 
title of ©“ Wireless Telegraphy by Means of Undamped 
Oscillations,” there appears an article by Mr. Poulsen. I 
deem it my daty to point out that the method of producing 
undamped electric oscillationg was discovered and practised 
by me about 15 years ago, and was described in U.S, 


Patent No. 500,630, which was issued on July 4th, 1898, and 
which had been applied for on July 18th, 1892. I am send- 
ing & copy of the patent herewith, the first figure of which, 
when compared with the first figure published in connection 
with Mr. Poulsen's article, will be sufficient to show the 
practical identity of the methods. Moreover, I have in 
articles and communications at various times alluded to th 
existence of this method. l 
Elihu Thomson. 


Lynn, Mass., November 27th, 1906. 


~ 


e 


э 
EXCERPT FROM SPECIFICATION. 


In fig. 1 m n may represent mains or wires from a source at a 
difference of potential of, ray, 500 volts. The circuit connecting 
them includes at 1 a coil of many turns wound upon an iron core, 
preferably of iron wire or laminated iron. 

At G is a discharger consisting of two balls or terminals of 
brass or other such metal, the distance between which can be 
adjusted. 

At K is a condenser, the capacity of which may be made 
variable and the connection to which may be said to be shunt to 
the gap G. 

At E, if desired, is included a coil of more or less turns or of 


more or less self-induction, in circuit with condenser K around the 


gap G. ‘ 

At M is represented a powerful magnet, which is not always, 
however, necessary, but the purpose of which is to break any arc 
n the balls at a. It may sometimes be replaced by an 
air jet. 

To operate the apparatus, the balls at а are first made to touch 
or a switch around them might be arranged to complete the circuit. 
Then the balls are separated or the switch opened, and with an 
adjustment of the gap at G so as to obtain between the balls an 
apparently continuous discharge. A little care in the adjustment 
soon determines a condition of charge and discharge of the con- 
denser k, as follows: — The separation at a tends to stop current 
passing thereat and to divert it to the condenser x, and while this 
із charging the arc or spark is extinguished at a, as the self- 
induction 1 has limited the current from increasing to an amount 
sufficient to keep up the discharge at c while still charging the 
condenser к. The charging of tbe condenser к takes place in a 
very short space of time and is attended with such an increase of 
potential from its two sides that, owing to the self-induction 
tendency or constancy of the feeding current, a spark or discharge 
again leaps at G, and the condenser at once discharges. The 
rupture of the spark or arc at а follows immediately, the con- 
denser again charges, accumulates a potential sufficient to leap 
again, and so on. 

It will be seen that that portion of the circuit represented by b b 
will, during the action just described, be subjected to alternations 
of current, as will also that portion H which represents a self- 
induction or coiled portion. Unless the capacity of condenser k be 
relatively very great or the self-induction of H be very great, these 
alternations or impulses will be of extreme rapidity, and I have 
obtained easily frequencies of thirty thousand or forty thousand, so 
far as can be discovered by estimation. | 


Conduit Trust. 


Referring to ** Contractor's " letter in your issue of 14th 
inst., is not the matter entirely in the hands of the con- 
tractors? There is a combination, and there are, we under- 
stand, two firms outside it, who apparently do not believe in 
combines or other Yankee devices. The contractors have it 
in their hands to place their orders with these firms at prices 
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based on the cost of materials, and not on artificial bolstering 
up by combination. If, however, they allow themselves to 
be cajoled into deserting these independent firms by quota- 
tions specially offered by the combination with the view of 
damaging these firms, and so compelling them ultimately to 
join the Association, then they will only have themselves to 
thank if before long they find there are no makers left 
outside the ring. It seems hardly necessary to suggest that, 
in such case, as in every other ring or combine, they will 
have to pay very heavily in the long ran for not supporting 
outside manufacturers. | 
Anti-Trust. 


In reference to * Contractors" letter in this weck's 
Review, we beg to say that we have entered the most 
practical protest in our power to the combine, by simply 
transferring our orders to one of the firms not in the ring, 


and expect that we are not the only ones who have taken 


this step. 
Another Contractor. 


Replying to “ Contractor’s” letter appearing in your 
* Correspondence " columns of the 14th inst., we think that 
possibly the following information may be of use to your 
readers. 

As the representatives of the National Electrical. Manu- 
facturers’ Association on the Engineering Standards Sub— 
Committee appointed for the purpose of standardising 
electrical fittings, meters, switchboards and accessories, we 
assisted in the preparaticn of a standard specification for 
electrical conduits and acccssories, which was forwarded to 
all manufacturers of these goods, as it was felt that in order 
to bring about proper standardisation manufacturers must 
be as one in adopting the specification. i 

The result has been that the firms have agreed at con- 
siderable trouble and expense to supply standard material in 
accordance with the Engincering Standards requirements. 
This, no doubt, is what your correspondent, ** Contractor,” 
is alluding to. “loping that this explanation may be of 
service to those interested. 

F. H. Nalder. 


C. S. Northcote. 
London, S.W., December 18th, 1906, 


A Study in Flex. 


Referring to the letter of Mr. W. E. Lane on the above 
subject, it may interest you to know that similar instances 
of “ flexible“ troubles have occurred nearer home through 
practically the same cause. 
in which sparking has been seen and shocks felt on the 
outside of the flexible used in pendants in a fish and poultry 
dealer's shop. This was entirely due to the lodgment of 
flies and the fishy slime that collected on the cord. 

The remedy is obviously the employment of a brass or 
other metal suspension tube in such situations. 


Е. Е. Putland, A.M.LE.E. 
Catford, S. E., December 17th, 1906. 


Tungsten Lamps. 


Referring to a letter signed “ Efficiency " in your current 
number, your correspondent may probably be referring to 
the lamp invented by Dr. Kuzel, whose representatives we 
are. 

If such be the case, we may state that these lamps, 
although they are being manufactured at the present time, 
are not yet on sale in any of the European countries. It 
is probable, however, that they may be on the English 
market in the course of the next three months. 


Fahn & McJunkin. 
London, W., December 14th, 1906. 


The Tungsten, or, as the Germans call them, Wolfram 
lamps referred to by Efficiency“ in your issue of last 
week, are probably the Zircon Wolfram lamps which are being 
introduced into this country by us. At present we are 
unsble to supply, as the English makers are not yet ready, 


I can call to mind two instances 


but weshall shortly be able to get lamps from Paris, Brussels 
and Vienna. | 
The Berlin works cannot supply one-fifth of the lamps now 
on order. 
The Zircon Syndicate, Lid. 


P. Е. STEVENS, Secretary. 


London, E. C., December 17th, 1906. 


The Social Side of the I.E.E. 


Referring to the correspondence which has appeared in 
your columns recently, I venture to suggest that the time 
has now arrived when the Council of the Institution should 
consider the advisability of utilising the plot of land, which 
they own in Westminster, for the purpose of providing а 
suitable building to be used, not only by the members of the 
Institation, but also by the various Electrical Associations, 
to which the Institution, one might say for the purposes of 
argument, is the parent. In other words, these various 
Associations would doubtless be willing to become tenants of 
a suite of offices, with committee rooms, &c., ample accom- 
modation for which could doubtless be fouud in the new 
building. 

And again, I think that a portion of the premises might 
be set apart also for an Electrical Club. Members would 
then be able to fraternise freely, for, as mentioned, the 
annual dinner is practically the only opportunity that is 
afforded them for so doing. | 

If some such arrangement cannot be come to in the near 
future, I suggest that an Electrical Club be formed, and I 
for опе shall be willing to take an active part in bringing 
it about. 


C. 8. Northcote. 
London, S. W., Decanter 18/h, 1906. 


[We are pleased to insert this letter, and hope that the 
matter will be carried to a successful issue.—Ebs. E. R.] 


A Question of Compounding. 


I should esteem it a great favour if someone would oblige 
me with the benefit of his experience in a similar case to the 
following :—It is proposed to enlarge a plant consisting of 
220-volt generating sets, all compound wound, arranged on 
cither side of a middle wire to give a 3-wire supply with 
440 volts across the outers. If the additional set be a 
440-volt one, also compound wound, will there be any 
ditticulty in making it take its proper share of the load? 


Midland. 


The Qualifications of a Shift Engineer. 


Mr. Milnes bas very fine ideas as to the qualifications 
necessary for a shift engineer, but has he considered the 
cost of obtaining the training and experience and the reward 
to be expected ? I have gone through the course almost as 
outlined by him, and the cost has been roughly as follows :— 


Premium ... 855 sls Sea + .. £100 
Personal expenses, four years as apprentice 

at (say) £50 per year ... m eit pus 200 
Personal expenses, two years as improver and 

and switchboard attendant at about £25 per 

year TN we im iis ти "- 50 
Fees, books, instruments, &c., for technical 

training (at least) Ad T e 50 


Total (at the lowest estimate) „ . 400 


I make no mention of the bardship entailed by a young 
man giving up his evenings to classes and home studies, after 
being at work at 6 a.m. 

In return for this one may expect an appointment at 303. 
per week if one is lucky enough to be picked from the heap 
of applicants. 

Then he may be one of 300 for a post as chief assistant 
at £120 per annum. If lucky enough to get it, he may 
settle down until someone dies, and there is a general 
shuffle of chiefs. 

Other interesting points, such as seven days per week, 
working 12 hours per day for a month to get a fortnight's 
holiday, &c., have been too often brought up in your 
columns to need mentioning. 


983 


THE ELECTRICAL REVIEW. [Vol 59. No. 1,517, Оюсшмвив 21, 1906, 


I have come to the conclusion that the game is not, worth 
the candle, and, unless I am in a spiteful humour, | advise 
any friend who had an idea of entering the business to train 
as а road sweeper, or some such profession, instead. 

D. E. McDonnell. 

Electricity Works, Bray, 

December 14th, 1906. 


Кай Corrugations. 


I think, with Mr. H. Thom, whose letter on the above 
subject appeared in last week's ELECTRICAL REVIEW, that 
Mr. Yerbury is on the right tack in attributing corrugations 
to defective rolling mills, possibly brought about after 
excessive or too prolonged use. I am acquainted with a 
tramway, the rails for which were amongst the first lot to be 
made after the girder fashion, consequently the mills which 
made them, may be considered to be almost new, and to be 
in good condition. Electric cars have been running over the 
tramways referred to for a period of 10 years, and no 


corrugations have yet appeared. Yet in the same town, on - 


other routes which were made five yearslater,corrugations have 


appeared in abundance. Should not rolling mill proprietors - 


be made to pay for the serious losses brought about by 
corrugations ? 


Tramway Manager. 
December 15th, 1906. 


Your correspondent Mr. Thom, if he wishes to discover 
the real cause of rail corrugations, should examine the process 
of manufacturing steel at its inception. It is well known 
that Bessemer steel as now manufactured, in its carbon con- 
tents throughout the mass is seriously irregular, and for this 
reason and the law of the survival of the fittest, it is being 
gradually displaced by steel made by the open hearth process, 
which, although far from perfect, is more regular in its 
carbon content. 

The irregularities of both steels are aggravated by the 
ordinary methods of casting the ingots, which increase still 
further the carbon proportion irregularities throughout the 
mass. | 
The mechanical treatment, finishing with the rail rolls, 
produces irregular carbon contenta along the length of the 
rails, and there are corresponding degrees of hardness and 
softness—hence the formation of the corrugations. A drop 
or impact test on many of the Bessemer rails now in use 
would produce some astonishing results. 

ö Rail Steel. 


Metallic Filament Lamps Wanted for Street Lighting. 


Many station engincers are, no doubt, anxiously awaiting 
the advent of a metallic filament Jamp of high candle-power 
for street lighting purposes for voltages up to 250. Lamps 
аге now on the market for voltages up to 130; where then 
is the difficulty in doubling the length of the filament, and 
using larger bulbs? A lamp of 100 с.р. would be the most 
useful size, and would allow the filament to be a little more 
substantial than those in lamps at present in use. 

Perhaps the makers will give us aome idea as to whether 
these lamps are shortly forthcoming; I am sure that as soon 
as they do appear, they will sell like hot cakes. 


A Station Engineer. 


Electricity Sapply on the Rand. 


If storage on the Rand is to be a feature of the proposed 


scheme for utilising the power of the Zambesi Falls, may I 
point out that it would involve a very much smaller capital 
outlay, and would give a very much higher efficiency, if 
electro-thermal storage were employed in place of the 
hydraulic. I need hardly remind your readers that heating by 
electricity has been developed very largely in many directions 
during the last 10 years, and that its efficiency is very high. 
I think I should hardly err on the wrong side if I took 
the efficiency of a system of electro-thermal storage as 
80 рег cent, while that of hydraulic storage could 
hardly exceed 60 per cent. As it should be possible 


to raise the temperature of & body of water, under the 
conditions that would rule, some 250° F., I make out that 
where some 1,600 million gallons of water would be required 
with the hydraulic system for the storage of 50,000 н.р. for 
12 hours, a quantity of water that could be carried in a 
battery of Lancashire boilers would answer with the electro- 
thermal system. I need hardly remind your readers, either, 
that thermal storage has been successfully carried out on the 
system introduced by Mr. Druit Halpin and Prof. Rateau, 
using steam as the source of heat, and that it is a short step 
from that, and from existing electro-thermal apparatus, to 
the one I suggest. It is quite true, of course, that details 
will have to be worked out, and the idea may possibly come 
as а little startling to those who have not considered the 
matter ; but it is hardly more startling than the proposal to 
deliver the energy of a waterfall at a distance of 700 miles 
on to a coalfield, and the details that will have to be worked 
out, [ venture to say, will not be so difficult-as those in- 
volved in delivering the large umount of power named over 
700 miles, at 150,000 volts. 

| Sydney F. Walker. 
Bath, December 17th, 1906. 


With reference to a statement contained in & letter from 
Mr. Wilson Fox, dated the 10th inst, that the Rand 
Central Electric Works, Ltd., had made statements during 
the last six months that it was placing orders, and that so 
far nothing had happened, I am instructed to say that an 
order for turbo-generators of a total capacity of 7,500 H.P. 
has been placed by the Rand Central Electric Works, Ltd., 
with my company. | 

W. Н. Stafford, Secretary, 
Siemens BROS.“ Dynamo Wonks, LTD. 


London, S.W., December 13th, 1906. 


N ernst Lamp Renewals. 


We welcome the letter signed “Р. A. S." as showing to 
your other correspondents that Nernst lamps will do every- 
thing we claim for them if they are properly treated. None 
of the writers of previous letters lias, we believe, had any- 
thing like the same number of lamps in his charge, and not 


. one seems to have watched and attended to his lamps in the 


same thorough way. There is little that requires attention 
in а Nernst lamp. The lamp must be matched for the 
proper voltage, and all parts must, be for the same amperage ; 
it must, on direct current, be connected to the right polarity, 
and its cut-out must be looked after occasionally ; and if it is 
found faulty, the body of the 'amp must be returned to us for 
repairs. Very often one or all of these three simple pre- 
cautions are neglected, with the result that many burners 
fail to give a fair average life, and cause great loss and 
annoyance to our customers. 

The following are three typical complaints we recently 
had occasion to investigate :— 

1. Street Lighting Installation of 70 4-ampere A Lamps.— 
Complaint : Average life far too low. Result of examina- 
tion: 32 lamps wrong poles, eight lamps faulty cut-outs. 
(The engineer-in-charge had repeatedly assured us that 
every single lamp was properly poled.) 

2. Shop Lighting Installation of 24 A, 80 B and 4 
Multiple Lamps.—Complaint : Burners often fail after five 
to 10 hours’ use. Result of examination: 220-volt burners 
used with 20-volt resistances on a circuit with a maximum 
voltage of 232. "The cut-outs, of course, could not switch 
off the heating circuit, and the result was that heaters failed. 
Remedy : 210-volt burners and new cut-outs. 

9. Factory Installation of 40 4-ampere Luna Lamps 
and 8 Multiple Lamps.—Complaint : Burners absolutely 
unreliable ; some last 700 and 800 hours, others last hardly 
а minute. Result of examination : seven lamps with wrong 
polarity, nine lamps with one-ampere resistances, causing 
4-ampere filaments to fail, and three lamps with faulty cut- 
outs, causing heaters to go. 

Of course it would be absurd for us to say that every one 
of the millions of burners that leave our factory is perfect. 
We have had bad batches, and in spite of extensive testing 
and checking arrangements, faulty burners cannot, be entirely 
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avoided. Such burners, however, constitute considerably 
less than 1 per cent. of our entire production, and our 
customers will always be liberally met when the fault does 
lie with the burners. For their own satisfaction, however, 
users should, before condemning the lamps, make sure that 
the trouble is not due to one of the above causes, which are 
responsible for 75 per cent. of the failures. 

In conelusion, we would say that we shall always be 
pleased to examine and report on Nernst lamp installations 
which do not give satisfaction. 


A. E. G. English Mannfacturing Co., Ltd., 
Patentees of Nernst Lamps for U.K. and Colonies, 


London, W.C., December 15th, 1906. 


Your correspondent ** P. A. S.," considers my remarks on 
the l-ampere Nernst lamp to be “damaging and un- 
warrantable.” ‘ Damaging,” in а sense, they were 
intended to be, and I hope they were; as І ат of opinion 
that the l-ampere lamp—both “А ” and “ Luna” type 
ів not a success. That they are unwarrantable, I deny. 
P. A. S." is not the only user of Nernst lamps who has had 
to go carefully into the causes of failure: and I, think I 
need only state that I have used 4-ampere Nernst lamps for 
street lighting since January, 1903, have nearly 100 of these 
Jamps for this purpose, and have had—as I stated in my 
letter“ fairly good results, to show that I have not been 
content with putting in new glowers as they fail. | 

I repeat, however, that the 1-атреге lamp is here, 
and, I believe, elsewhere, an unmitigated failure." Of their 
being а failure here, I have absolute proof, and as to their 
behaviour elsewhere, I have abundant testimony. In fact, 
I was told, not long ago, by a chief representative of one of 
the leading firms degling in Nernst lamps, that he never 
recommended 1-ampere lampe. Although I, myself, have 
no desire to hide behind a nom de plume, obviously it 
wonld not be fair to mention the name of this gentleman. 

In conclusion, I would suggest that it is not in the true 
interest of electric light to adopt the ostrich-like policy of 
hiding our heads in the sand, so as not to see the defects of 
any electrical apparatus. Our friends the enemy—of the gas 
undertakings—will not come to us for evidence of the 
superiority of gas lighting, any more than we go to them to 
discover the shortcomings of inverted burners, high-pressure 
gas lighting, or poisonous gas stoves. 

A. C. Hanson, 
А — Burgi Electrical Engineer. 

Stirling, December 17th, 1906. 


‘The Channel Falls Scheme. 


I do not know whether the approaching Christmas 
festivities are already having an effect on the Press, but I 
observed this morning, going to work, the announcement on 
the poster of a well-known morning paper, Channel Tunnel 
Wanted," and on reaching my office I found a special issue 
of the Times awaiting me containing the prospectus of The 
Channel Tunnel Co." As it is not quite clear whether this 
issue of the Times is a private communication or an adver- 
tisement, I think, perhaps, those of your readers who may 
not have received it will be interested to learn the leading 
proposals of the new company. 

_ The share capital (I quote now from the prospectus) is to 

be £20,000,000. The immediate provision of а cross- 
channel service being the most important consideration, it is 
proposed to build, in the first instance, a fleet of 12 turbine 
boats, which will keep things going during the construction 
of the tunnel, and will serve as a reserve in case of break- 
down when the tunnel isin operation. The existing demand 
for transit facilities, on the assumption that the company 
will take over between 80 and 90 per cent. of other com- 
panies’ traffic, fally justifies the creation of this new fleet, 
and it is believed that phenomenal extensions may be con- 
fidently anticipated as a result of the entente cordiale. Con- 
tracts have been entered into with all the leading English 
and French municipalities to use the company’s route exclu- 
` sively for all official visits. | 

The construction of the tunnels will nevertheless be com- 
тепсей at once. 16 has been decided to build two tunnels 
side by side from Dover to Calais. It is not, however, pro- 


- the 3. mile limit. 


* posed to utilise both of these tunnels for traffic, but one will 


be held as a subsidiary reserve which can be brought into 
operation should the first tunnel break down, and be used 
for a period of 12 hours or less during which the reserve 
fleet of ships are being repainted and fitted for service. In 
order to ensure the secondary tunnel being maintained in 
working order one train will be sent through it daily. A 
contract has been entered into with the Government to 
consign all rejected aliens by this route. 

A third, much larger, tunnel will also be constructed. 
This will be connected at every mile to the other two tunnels 
by drain pipes, and will be entirely fitted with best Turkey 
sponges. The two traffic tunnels will be provided at intervals 
of a mile with water-tight dividing doors operated electrically. 
Should a leak occur in either tunnel the water will flow from 
it into the * sponge " tunnel ; this will produce a diminution 
in the electrical resistance of the sponge-line which will 
automatically bring into operation the door-closing apparatus, 
closing the doors on either side of the leak, and thus saving 
from destruction all trains except those actually in the 
faulty section. The full patent rights of this invention have 
been secured by the company. | 

The directors anticipate considerable development of local 
industries, the sea bottom abounding in fish, coral necklaces 
and other commodities, and stations will be erected along the 
route to encourage this traffic, which may be relied upon, in 
time, to bring in considerable revenue. 

Power will be obtained from the Falls of Lodore in the 
English Lake District. As the British Government have 
refused wayleaves for aerial lines across England, the con- 
ductors will be carried on poles round the coast just outside 
Contracts have been entered into with the 
British Admiralty to patrol the transmission line, and with 
the Marconi Co. to transmit, % Montenegro, immediate 
information of any breakdown. 

The South-Eastern and Chatham Railway Co. having 
made it a sine quá поп that all trains shall be at least 14 
hours late, special submarine Chinese pavilions will be con- 
structed 3 miles from the English coast, where out-of-work 
members of the House of Lords have kindly consented to 
entertain passengers of any trains which may make the 
crossing in scheduled time. 

The fares will be fixed at 60 per cent. of ruling prices, 
and it is estimated that the average fare per crossing will be 
9s. 9d. The capital charges per passenger per Journey are 
estimated at £1 12s. 6d., and the working expenses at 
£1 78. 6d. It will, therefore, be seen that there is a con- 
siderable deficit, which is the reason the public are now 
asked to subscribe. The public are asked to make provision 
for the future by investing at once in anticipation of the hand- 
some profits which the development of the submarine 
industries will, no doubt, one day bring in. | 

The President of the Board of Trade will open the tunnels 
on the first day of April, 1909. "n 

Applications for shares should be made at once to the 
Times Book ‘Club, who reserve the right to sell same at 
second-hand prices immediately after allotment. | 

Can any onesay, after reading this summary, that English 
engineers are lacking in enterprise ? 

A Prospective Investor. 
Birmingham, December 12th, 1906. 


— 


'INQUIRIES.—'* Nemo " would like a recipe for making up 
the enamel used for bedding heating apparatus and rheostat 
wires. | 

* OuTIS " inquires for a cement for joining short lengths . 
of arc lamp carbon. 

To CorRESPONDENTS.—A number of letters are unavoid- 
ably crowded out.—Eps. E.R. 


— — —ͤͤ a сести сч 


; d 
Blackmore's Dead Wiring.—We understand that this 
system has been adopted in connection with an electric light 
installation recently carried out at Sudbury House, Harrow-on-the- 
Hill, N.W., by Messrs. W. К. Pantinaton & Co., of 28, Minories, 
E.C. The lights on the columns along the carriage drive from the 


lodge and stables to the house are manipulated by push-buttons in 


parallel, in order that the lights may be controlled either from the 
main entrance gates or from the house. Messrs. W. K. Partington 
are carrying out another installation at Lingfield, Surrey, where 
algo they are introducing this system of control. 

r 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


B.T.-H. Heating and Cooking Apparatus. 


A SERIES of attractively got-up little pamphlets describing their 
heating and cooking devices will shortly be placed in circulation 
by the BRITISH THomson-Hovuston Co., Lro., of Rugby. For the 


Fig. 1.— ELECTRIC TEA AND COFFEE PERCOLATOR. 


B.T.-H. apparatus there is claimed the practical indestructibility 
of the heating unit; no colder is used in making any of the vessels, 
with the result that they will stand considerable over-heating 
without damage. In fig. 1 we illustrate tae company’s electric tea 
and coffee percolater, which is neat in appearance and which can 


Fic. 2.—Егкотвїс CHariNG Dish. 


be connected to any ordinary lamp socket. It is made witha 
removable electric heating element of the “Q” type insulated, 
and is of polished non-tarnishing aluminium on the outside and 
tinned-copper inside. Fig. 2 represents an electric chafing dish 


Ета. 3.—Parrs oF COMBINATION CEREAL COOKER. 


(aluminium polished outside, and sheet copper-plated inside). The 
heating element is arranged for two heating, and the dish is 
adapted for either hot water or direct heating. In fig. 3 we show 
a combination cereal cooker disassembled, which is made in quart 
(single heat) and two-quart (three-heat) sizes. The quart heater 
may be attached to any lighting circuit, and may be used as a 
liquid heater, an egg boiler, or milk warmer. 
two styles, with and without combination attachments, consisting 
of vegetable steam and cereal cooker (or double boiler). The twos 


It is supplied in 


` 


quart size may also be connected to the lighting circuit, but it 
requires a suitable branch and switch; the three heats are con- 
trolled by an indicating switch conveniently mounted, or the device 
can be furnished with two connections, one for high and one for 
low heat, which is obtained by changing the detachable connector 
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Fic. 4.— ELECTRIC GLUB Pors. 


from one to the other. Another of the new B.T.-H. devices is 
shown in fig. 4, which represents a line of electric glue pots or 
sealing wax melters. Yet othere, which are described in the book- 
lets, are electrically heated flat-irons forthe rapid drying of blue 
prints, three-heat electric ovens, frying pans, grids and broilers, 
and complete cooking outfits. | 


BUSINESS NOTES. 


Osmi and Osram Lamps.—We have received numerous 
inquiries of late respecting these new lamps, and it may be of 
interest to many of our readers to learn that the difference between 
the Osmi and Osram lamps lies chiefly in the efficiency, the former 
taking about 177 watts per British normal с.р. and the latter about 
1:3 watts. Osram low-voltage lamps are being supplied for voltages 
from 2 to 25, these being parallel lamps which the makers changed 
over from the Osmi to the Osram type about six months ago. 
Osmi lamps of this range are no longer manufactured. . 

Osmi lamps suitable for voltages from 30 to 77 are manufac- 
tured, and can be obtained for 16, 25 or 32 с.р. (Hefner) The 
makers have, we understand, decided to bring out a type of lamp 
called the “ Osram-O " lamp, which is interchangeable with the above 
Osmi lamp. Particulars respecting the efficiency, &c., of these 
are not yet available. | = 

Osram lamps suitable for lighting circuits of 100 to 130 volts 
are now being manufactured, and as these are more likely to meet 
general requirements in view of their suitability for use on 100-volt 
mains, a little more detailed information respecting them is of 
interest. The Osram lamp is stated by the makers to have an 
inefficiency of about 1'1 watts per Hefner c.p., ог 1°3 watts per 
British normal с.р. The lamps can be supplied for 32, 50 ог 100 
Hefner c.». We understand the average life to be about 1,000 
hours, and the decrease in с.р. at the end of this period is stated to 
be about 5 per cent. The lamp must only burn in a pendant 
position, and must not be erected at an angle or upright. This is 
due to the fact that the filament, when incandescent, becomes very 
soft. It is expected, however, that the difficulty in running the 
lamps in any other than a pendant position may shortly be over- 
come. Two lamps can be run in series on 200-volt circuits and 
upwards, but lamps for this purpose are specially made, and it 
is not advisable that ordinary lamps should be used for running in 
series, unless most carefully paired for current consumption; 
even this latter course the makers do not recommend. "The Osram 
lamp is equally good for alternating or continuous-current circuits. 
Another point to be noted is that the filament in ita cold state is 
exceedingly brittle, and the General Electric Co., Ltd., of 71, Queen 
Victoria Street, London, E.., who are supplying both the Osmi 
and the Osram moe in this country, will not hold themselves 
responsible for breakages which occur in transit. The company 
state that owing to the fact that the workshops are at present 
unable to cope with the large demand, they can only accept orders 
for execution in rotation. Those desirous of further information 
with regard to these lamps should apply direct to the General 
Electric Co., Ltd. 


A Garden Suburb Scheme for the Midlands.— 
There is a scheme on foot for establishing a large model village on 
the outer fringes of Wolverhampton. It is proposed to carry out 
the scheme on an estate of about 400 acres two miles from the 
centre of the town, which lies at the high altitude of from 450 to 
500 ft. above sea level. It is well timbered and picturesque in 
character, although a considerable part of it is within a mile of 
some of the largest industrial works in the Midlands. Sir Richard 
Paget, Bart., the owner of the estate, recognises the necessity of 
preventing the continued erection of crowded rows of dwellings, 
and desires to develop the estate on lines which will secure healthy 
and adequate housing accommodation for the inhabitants. The 
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design of the whole area is being prepared in advance, on what 
has come to be known as Garden City principles. It is also pro- 
posed to hold a Model Housing Exhibition on the estate in the 
late summer and autumn of 1907, when prizes amounting to at 
least £250 will be awarded for the best houses containing four and 
five rooms and erected at а cost not exceeding £250. Full par- 
ticulars can be obtained from the secretary, Gresham Chambers, 
Lichfield Street, Wolverhampton. 

The scheme is of special interest in view of the fact that the 
growth of Wolverhampton depends considerably upon the success 
of its electrical and engineering works, and the greater part of the 
population is employed in these industries or industries of an 
engineering character. The site to be developed is in proximity 
to the works of Messrs. Evans, makers of pumps, &c., the Electric 
Construction Co., the engine works of the G.W.R. and several 
other important concerns. We understand that it is proposed to 
make it a feature of the exhibition to offer prizes for the best 
method of utilising steel in the constraction of houses and other 
buildings, 


Catalogues, Calendars and Lists. — The Chemical 
Trade Journal has sent us, as usual, one of its hanging wall 
calendars for next year. It has monthly tear-off sheets. 

TER NarIONAL TELEPHONE Co., LTD., Telephone House, Vic- 
toria Embankment, E.C.—The company is issuing a new sale 
catalogue, and the first five sections have come to hand. Section 1 
(38 pp.) gives a great deal of information, with an abundance of 
illustrations, concerning their well-known metaphones for existing 
electric bell wires. A good deal of ingenuity has been displayed 
in producing these in forms studying the convenience of the user. 
Many useful diagrams of connections are given. Section 5 deals 
in the same high-class and interesting way with fire and police 
alarms and water-level indicators. Section 6 is devoted to descrip- 
tions of cement conduits. Section 8 describes electric fans; and 
Section 10 deals with telephone cabinets. When the later sections 
are issued it is intended that all shall be kept together in a binding 
case. 

C. LORENZ AKTIENGESELLSCHAFT, Berlin.—84-pp. catalogue in 
which they illustrate a great deal of telegraphic and telephonic 
apparatus which they are offering for sale in Great Britain and the 
Colonies. The particulars are conveniently arranged with code 
words and prices for each item. The company are very large 
supplicrs of telegraphic apparatus to the German postal authorities. 

Тнк SCN ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W.C.—Fully illustrated and priced catalogue of their “бип” 
incandescent lamps of ordinary shape, reflector and fancy patterns, 
by different makers. Tantalum and Turn-down lamps, Sunlite” 
reflectors, and a cheap line in heat radiators are also listed. 

Mrzssas. RicHARD JOHNSON & NEPHEW, LTD., Bradford Iron- 
works, Manchester.— Priced circular relating to steel and iron wire, 
fencing and telegraph wire, &c. 

Messrs. Jonnson & PHILLIPS, LTD, Charlton.—8-pp. booklet 
briefly describing their Paterson's fireproof electric cables and 
wires, and giving a list of a number of places where J. & P. 
cables are in use in connection with public and private in- 
stallations. 

Messrs. Heap & Јонхѕом, 28, Hatton Garden, E.C.— Circular 
giving some particulars regarding their National ” self-lubricating 
carbon brushes; illustrations of a number of regular forms appear, 
also a list of prices. 

The Brush Budget for December bas been issued. It closes the 
first complete year of publication, and the editor blames the 
Christmas season for the fact that some of his letterpress is even 
more" irrelevant than usual. The many pictorial views of Brush 
manufactures speak for themselves, and that eloquently. 

Unton ELRCTrRIO Co., LTD., Park Street, Southwark, S.E.—New 
list (No. 1,342) illustrating, describing and giving prices of their 
Kohinoor arclamps. In regard to efficiency, it is claimed that this 
is very great, as with a 5-ampere lamp, it is said that the makers 
obtain 700 mean hemispherical С.Р. measured with the ordinary 
globe on the lamp; it is also ‘stated that it will burn for about 30 
hours with a consumption of 112 in. of carbon. 

Messrs. GinBows BROS., Lrp., Dibdale Works, Dudley, Wor- 
cester.—Four-page illustrated list, showing and pricing their iron 
and steel colliery tubs, tip wagons, conveyor buckets, light rail- 
ways, &c. 

Messrs. HAYWARD-TYLEn & Co., Lro., 99, Queen Victoria Street, 


E.C.—Pocket-book (87 pages) with leather covers and diary spaces 


for 1907. Some useful memoranda relating to water supply are 
given, these consisting of extracts from the firm's book on *' Estate 
Water Supply." А copy of this pocket-book will be forwarded to 
any reader who sends his professional or trade card to the above 
address. 

ADAMS MANUFACTURING Co., LTp., 147, Queen Victoria Street, 
E.C.—First section of* their 1907 electrical catalogue. It consists 
of a number of , well-produced illustrated lists, giving particulars of 
the “Igranic” controlling apparatus for electric motors and 
dynamos :—multiple switch rheostat with interlocking switches, 
slow-speed gear for starting rheostats, full reverse motor-starting 
rheostats with automatic no-volt release, automatic self-starting 
rheostate for small and large motors, also self-starting rheostats for 
control of electric pumps, air compressors, &c. These lists are all 
caught together in a bright and attractive binder. Other sections of 
the catalogue are nearly ready. 

LONDON SHAFTING AND PuLLEY Co. 62, Blackfriars Road, 
London.— Illustrated price list of their cast, wrought-iron and wood 
pulleys, shafting, couplings, &c. 

Messrs. Siemens Bros.’ Dynamo Works, LTD, have again 
favoured us with one of their handy and very presentable pocket 
diaries for the New Year. 


Dissolutions and Liquidations.— Hone Kone Tram- 
way ErEcTRIO Co., Lrp.—A meeting ів to be held on January 18th, 
at 19, St. Swithin’s Lane, E. C., to hear an account of the winding- 
up from the liquidator, Mr. G. G. Walker. 

G. Е. METZGER.—Messrs. G. F. Metzger and A. E. Yates, carry- 
ing on business as agents and engineers, at 17, Cooper Street, 
Manchester, have dissolved partnership. 

THE CROWN Brass AND ENGINEERING Co.—Messrs. W. R. Yates 
and J. Watson, brass-founders and finishers and electrical engineers, 
River Street, Bolton, have dissolved partnership. Mr. Yates will 
oontinue the business under the old style. 

Kiana (Maray) RuBnEeR Co., Lrp.—This company is winding 
up voluntarily, with Mr. Maurice Jenks, 6, Old Jewry, E.C., as 
liquidator. 

ELECTRICAL TESTING LABORATORIES, Ltp.—Creditors must send 
particulars of their debts, &c., to Mr. W. P. Tomes, 17, Devonshire 
Chambers, London, E.C., the liquidator, by January 29th. 

REFUSE Destructors, LrD. A meeting of this company is to be 
held at Dashwood House, E.C., on January 21st, to hear an account 
of the winding-up from the liquidator (Mr. F. H. Firth). 

A. B. P. ACCUMULATOR Co., Ltp.—This company is winding-up 
voluntarily, with Mr. T. A. Pallister, of Stockton-on-Tees, as 
liquidator. 

G. A. STEINTHAL, electrical engineers and contractors, Bradford, 
Harrogate and Newcastle-on-Tyne. — Messrs. W. P. and E. T. 
Steinthal have dissolved partnership. Mr. W. P. Steinthal will 
attend to debts, &c. 


Book Notices.—/ynamometers. By Engineer E. N. 
Campazzi. Published by Messrs. Hoepli, of Milan. Price 3 lire.— 
This book is in pocket size, well printed, and contains 130 illus- 
trations. The first few pages describe the conditions which must 
apply generally to all measurements of work and the rate at which 
it is done; this is followed by some general principles indicating the 
theory of the design of machines to carry out such measurements. 
The second part of the work describes the principal Continental 
types which have been practically developed, and certainly forms 
a valuable collection of useful material for reference in regard to 
this class of machines. The third part deals with traction dynamo- 
meters and methods of employing them, with formule in each case, 
and the author's views as to the most accurate types to employ 
under varying circumstances, a coefficient of correction being 
frequently necessary before the true average power can be 
determined. Inthe latter part of the book some practical examples 
of working out results are given, and tables of constants that 
facilitate working with some of the formule recommended. 

„Proceedings of the American Society of Mechanical Engineers." 
Vol. XXVIII, No. 3. Mid-November, 1906. Baltimore, Md.: 
Tbe Society, 2,427, York Road. 

"'TIransaetions of the Illuminating Engineering Society.” 
Vol. І, No. 6. November, 1906. New York: The Society. 
“The School of Mines Quarterly.” Vol. XXVIII. 
November, 1906. New York: Columbia University. 50 c. 

“ Proceedings of the American Institute of Electrical Engineers." 
Vol. XXV, No. 11, November, 1906. New York: The Institute. 
50 c. 

“Office Organisation and Management.” By Lawrence R. 
Dicksee and H. E. Blain. London: Sir Isaac Pitman & Sons, Ltd. 
58. net. 


Hart Switehes,—The Hart MANUFACTURING Co., of 
25, Victoria Street, S.W., inform us that they have supplied over 
200 of their new type push-button switches for installation in the 
new Liverpool Cotton Exchange. This is the switch which we 
described a few weeks ago. 


Association of Exhibitors.—At a meeting of Ње 
Council of the London Chamber of Commerce held last week, the 
formation of an Association of British Exhibitors was approved, and 
the Council authorised the Exbibitions Committee of the Chamber 
to consider the formation of such an association with power to con- 
fer with other bodies to add to its number and to call a meeting of 
those interested. At the same meeting a resolution was adopted 
approving of the formation of the Secret Commissions and Bribery 
Prevention League with the object of making known and enforcing 
the provisions of the Prevention of Corruption Act, 1906, in the 
promotion of which the Chamber has taken an active part for many 
years. 


Telegraph Pole Tests, Additional tests as to the 
breaking strain and deflection of telegraph and telephone poles, 
both single and double, were held at the yard of Messrs. К. WADE, 
Sons & Co., Lrp., in Hull, on 11th and 12th inst., supplementing 
those made in August last. These were carried out by Prof. Good- 
map, of the Leeds University, assisted by Messrs. Greener and 
Boyd Carpenter. The arrangements were made by Mr. Christopher 
Wade, and although the weather was most unfavourable, were 
attended by & number of persons interested in the strength of 
wooden poles both for power and other overhead work, including 
representatives of several railway companies, electric power com- 
panies and contractors. The tests were considered very satisfactory, 
and, in consequence, Messrs. Wade having got allthe data they 


No. 1, 


‘require, these will at once be compiled in a clear form for the use 


of electrical engineers and contractors. 


Annual Dinner.—The annual social dinner of the firm 
of Messrs. ELLIOTT BROS., electrical engineers, Century Works, 
Lewisbam, took place at the Holborn Restaurant on Saturday, 
December 15th; the president, Mr. W. O. Smith, took the chair, 
and distributed the Athletic Club prizes during the evening. Au 
excellent entertainment was also provided. 
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Saving of Waste. — The Cardiff Corporation Electric 
Tramways Department has placed an order with Mr. CHAS. PULLAN, 
of Bradford, for a 20-in. oil and waste-saving machine. We are 
informed that, after having some of its oily waste treated in one of 
these machines, the following results were obtained :— Out of 12 lb. 
of oily waste treated in one batch, 6 lb. of clean waste was 
obtained, and 54 pints of oil extracted, and the following figures 
were guaranteed for 1 cwt. of waste reclaimed, as sample sent :— 
Total cost, including labour, coal and soap, 8s. 3d., less credit for 
11 gals. of oil at 6d., 5s. 6d.—2s. 9d. for reclaiming 1 cwt. of waste. 


Screw Prices.—Mkrssns. GUEST, KEEN & NETTLEFOLDS, 
Lrp., of Birmingham, notify that on 15th inst. they reduced their 
discount on brass wood screws for export when sold from English 
lists Arts. 2 and 2a, to 624 per cent. 


Trade Announcements.—MeEssrs. FRASER & CHAL- 
MERS, Lrp., of 3, London Wall Buildings, E.C., inform us that they 
have entered into arrangements with Mr. Victor H. Coates to 
continue the manufacture of the well-known high-class engines as 
made by his late firm. 

Tae GILBERT Авс [АМР Co., Lrp., Chingford, inform us that 
they are making considerable extensions, putting down a high- 
speed Westinghouse gas engine and suction gas plant, which they 
anticipate will materially assist them in producing the best work 
more cheaply, and also will enable them more thoroughly to test 
and adjust all lamps sent out by them, a feature to which they 
attach immense importance, 


LIGHTING and POWER NOTES. 


Aston.—Extensions have just been completed at the 
Corporation power station, and on Saturday last, on the invitation 
of Councillor A. E. Godrich, Chairman of the Electricity Com- 
mittee, several members of the T.C. and others inspected the new 
plant. The capacity of the new generating set is 1,000 KW., which 
has increased the total capacity of the station from 1,450 to 
2,450 xw. The total cost of thc extensions is between £15,000 and 
£16,000. The Chairman of the Electricity Committee started up 
the new machinery, and after the inspection the company adjourned 
to the Council House, where they dined together. In, the work- 
shops of Aston at present there are upwards of 1,000 н.р. of electric 
motors connected up, varying in size from 4 to 75 н.р. 


Beckenham.—The Council has decided to purchase that 
portion of the South Metropolitan Electric Light and Power Co.’s 
undertaking which is in the Crystal Palace portion of Beckenham 
parish. The purchase price is £5,187. 


Cheadle and Gatley.—The B. of T. has informed the 
U.D.C. that it has extended the E.L. order for a year. The 
Council has decided to canvass the compulsory area in order to 
ascertain the number of probable consumers, and to induce the 
Stockport T.C. to take over the order. 


Darlington.—In accordance with a report submitted by 
the electrical engineer, the Electricity Committee has decided to 
erect an additional generating eet at a cost of £3,700. 


-Partford.—The U. D. C. has decided to supply energy for 
power during the night'to the works of Messrs. Burroughs, Welcome 
and Co. at 23d. per unit for 15,000 units, and 144. up to 
100,000 units. 


Gravesend.—Under an agreement with Northfleet 
U.D.C. the T.C. has decided to give notice of the Corporation’s 
intention to supply energy to a portion of Northfleet for public 
lighting. 5 


Grimsby.—The R.D.C. has agreed to consent to the 
application of the T.C. for a prov. order for E.L. in its district, 
subject to the insertion of the usual clauses safeguarding 
tho Council's interests. The parishes to be supplied are :—Little 
Coates, Great Coates, Stallingborough, Harbrough, Immingham, 
Healing, Aylesby, Bradley, Laceby, Waltham, and Scartho. 


Hampton Court.—The installation of the electric light. 


at the Palace has now been completed, and was used for the first 
time at a concert on Saturday last. 


Hanley.—The T.C. has applied to the L.G.B. for a loan 


of £5.000 for the provision of a new 500-Kw.’generating set, con- 
denser, foundations and piping. 


Hindley.—The Wigan T.C. has informed the U.D.C. 
that it is not in a position at present to supply energy in bulk. 
Otfers from the Lancashire Electric Power Co. and the Lancashire 
United Tramways, Ltd., are being considered. 


Hipperholme.—The U. D.C. has decided to apply for a 
prov. order enabling it to transfer or lease the E.L. Order, 1905, to 
& company. 


Huntingdon.—The Electricity Works Development Co. 
has informed tbe T.C. that it does not intend applying for a 
prov. order for E. L., as intimated some time ago. 


London.—SrEPNEY.—In March last the E. L. Committee 
reported to the Council that it occasionally received applicatione 
for supplies where it deemed it advisable to ask for a deposit, but 
where it was not possible to obtain ваше; to secure such applicants 
as consumers it had considered the question of the advisability of 
adopting the use of prepayment meters. The Council, after dis- 
cussion, authorised the Committee to put in prepayment meters 
when requested to do so, and to fix the amount of prepayment per 
unit to cover the cost of energy, service charges, and meter rent. 
Mr. A. Wright, consultiog electrical engincer, and Mr. Wm. C. P. 
Tapper, engineer and manager, issued a joint report upon the 
matter on Monday. They stated that the determination cf the 
proper basis on which to found the rate of charge had proved a 
matter of extreme difficulty, and had occupied a very considerable 
amount of time and thought. The trouble had been that owing to 
the fact of prepayment it is impossible to apply the maximum 
demand system in the same way as to ordinary consumers, while 
the adoption of a flat rate (having no relation to the maximum 
demand) of, say, 3d. or 4d., is obviously wrong in principle, 
although fairly simple to apply. Another difficulty was that owing 
to the small size of any installation which will be likely to be sup- 
plied through prepayment meters, the service cost must be kept 
down to the absolute minimum, otherwise the capital charges will 
more than absorb any profit made. The system they proposed 
should be adopted, combines the advantage of the maximum demand 
system with the simplicity of a flat rate method. Shortly, it was 
as follows, viz.:—It is proposed to take periods of six months 
ending June 30th and December 31st, and to fix a flat rate for the 
ensuing six months for each individual consumer, based on the 
average price he would have obtained if supplied on the ordinary 
method during the immediately preceding six months. Thus the 
price paid during any period will be determined by, the average 
hours use per day during the previous period. The only difficulty 
here is that during the first six months in the case of a new con- 
sumer, the hours per day would have to be estimated, there being 
no previous six months to work upon. To get over this difficulty, 
it is proposed to adopt a flat rate of 4d. per unit until the com- 
pletion of a six months ending June 30th or December 3ist. They 
recommended (1) That the rate of charge for prepayment supply be 
a flat rate based on the maximum demand and revised at the end 
of each “period” of six months ending June 30th or December 
31st ; (2) that in determining such flat rate the average price at which 
any consumer would have obtained current if supplied on account at 
8d. per unit for 360 hours per annum, and 1d. per unit for all further 
consumption shall be caleulated, and the nearest whole number of 
pence taken as the rate of charge for such consumer for the ensuing 
six months. Each consumer to be dealt with individually, the 
maximum demand being taken as the number of 8-с.р. lamps in- 
stalled, or their equivalent. In the case of new prepayment con- 
sumers, в flat rate of 4d. per unit shall be taken until a complete 
"period" of six months ending June 30th or December 31st has 
elapsed. 'The foregoing recommendations have been approved by 
the Electric Lighting Committee. | 
^ METROPOLITAN АВЕА.—'Тһе following circular letter has been 
sent from the Comptroller of the London County Council to the 
various Metropolitan Borough Councils having electric lighting 
undertakings :—*“' I am directed by the Finance Committee of the 
L.C.C. to acquaint you, for the information of your Borough 
Council, that the maximum periods which will be sanctioned by 
the Council in future for the repayment of loans for electric 
lighting purposes will be as follows:—Freehold land, 60 years; 
buildings, 50; mains, 30; plant, 20; house connections, 12; and 
meters, 10 years. Iamalsotostate that the Finance Committee con- 
sider it desirable that separate periods should be granted for the 
various parte of an electricity undertaking rather than one equated 
period representing the average of such terms.” Hitherto it has 
been the practice of the L.C.C., ав the sanctioning authority, to 
allow an equated period of 42 years. | 

L. C. C. PowWER BScHEME.—A circular letter has been sent by the 
Poplar Municipal Alliance to the secretaries of the various rate- 

ayers’ associations and kindred societies within the area affected 
by the L.C.C. electric power scheme, with a view to advising the 
associations that gome progress has been made, and that no delay 
will occur in submitting particulars of the Bill to the various 
organisations, and arranging concerted action to oppose the Bill.— 
The Times. 

At Tuesday's meeting of the L.C.C., the Finance Committee 
reported having considered the recommendation referred back to it 
in reference to a loan of £18,985 to the Hammersmith B.C. for 
generating machinery, mains and meters, and house services. 
Having heard the views of a deputation from the Borough Council, 
and the advice of the engineer, the Committee again recommended 
the Council to sanction the loan. After discussion, the proposal 
was agreed to. It was alsd decided to approve the borrowing of 


£12,633 by the Islington B.C. for E.L. purposes, although the 


Borough Council had written that it was not prepared to take up 
the loan, which the County Council had offered at 4 per cent. 
Sanction was also given to the Marylebone B.C. to borrow £34,384 
for the provision of lamps and meters, and for wiring work, and to 
the St. Pancras B.C. to borrow £9,831 for mains, generating plant, 
house services and meters. 

Sr. Pancras.—The differences which arose out of the contract 
entered into by the B.C. and Mesers. C. A. Parsons & Co. for the 
supply of two turbo-generators have been amicably settled at a 
conference. The chief heads of arrangement are as follows :—(1) 
That as regards No. 1 set, the Council should pay the full amount 
due to Messrs. Parsons & Co. at once, and accept the set as com- 
pletely delivered in everything except noise, Mesars. Parsons and 
Co. agreeing to undertake, at their on expense, to do their utmost 
to lessen the noise before June 30th, 1907. It is suggested that 
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the same measures as were taken in the case of the Lot’s Road 
plant at Chelsea should be applied to this set. (2) That, with regard 
to No. 2 set, the maintenance period should be extended to June 
30th, 1907, the full conditions of the contract being otherwise 
observed. (3) That the Council should have the full use of both 
sets. (4) That, with regard to payment, the contractors have been 
paid £9,470, of which £7,545 will be in respect of No. 1 set, 
leaving a balance of £1,925 paid on account of No. 2 set. The 
latter amount is to be made up toa sum equal to 65 per cent. of the 
cost of No. 2 set, leaving the balance in the hands of the Council 
until the final settlement. A loan of £19,440, mainly for electric 
lighting purposes, is to be taken up from the Prudential Assurance 
Co., which offers to advance the money at 3? per cent. This will 
result in a saving of £985 as compared with what would be paid to 
the L.C.C. if its offer to lend the amount at 4 per cent. were enter- 
tained. With regard to a sum of £22,380 required in respect of. 
expenditure on the electricity works, £8,857 of this is to be paid 
out of the electricity reserve fund, inasmuch as the amount named 
ів for turbo-generators, which were ordered as necessary to keep 
up an efficient supply owing to the use of one of the Browett- 
Lindley sets being prohibited at the King’s Road station. The 
balance of the £22,380 is to be charged to capital account. 

FoLHAu.— The B.C. is to take up a County Council loan of 
£14,000 for E.L. purposes. The actual borrowing, however, is to 
be deferred for the present. 


Manchester.—Col. Неррег, representing the Local 
Government Board, held an inquiry last week at the Town Hall, 
with reference to the Corporation's application to borrow £60,000 
for electricity purposes. The deputy town clerk, Mr. Hudson, said 
that in March last the city electricity undertaking had a capital of 
£2,267,127. During the last five years there had been a large 
increase in the work of the department. In 1902 the consumers 


numbered 4,013; in 1996, 6,339. The total lamp and motor con-. 


nections equivalent in 8 c.p.—which was, in 1902, 415,115—had 
increased in 1906 to 847,534, and the maximum traction demand, 
which in 1902 was 1,210 xw., is now 8,291 kw. The units sold for 
all purposes were, in 1902, 10,502,299 ; in 1906, 40,620,514, so that, 
in five years, the supply had quadrupled. The revenue had increased 
within the same period from £134,463 to £330,370. There was paid 
to the sinking fund in 1902, £25,019, and to the reserve fund 
£7,635, making a total of £32,654; while in 1906 there was paid to 
the sinking fund £66,543, and to the reserve £15,219, or a total of 
£82.762. Many companies and large concerns in the city, Mr. 
Hudson said, made use of the Corporation electrical supply for 
power purposes. The first object of the present application was to 
extend and complete the plant at the Dickinson Street station and 
sub-station plant, at a cost of £11,004. . It was desirable that 
further converting power should be provided in order to meet the 
increasing demands of the future. A second object was to provide 
additional generating plant at Stuart Street. The Committee were 
unanimously of opinion that this expenditure was necessary. The 
intention was to put in additional turbine units, and the gear, &c., 
incidental to them, at a cost of £25,250. The provision of meters 
would cost £7,500, and motors £16,156. A representative of the 
Property Owners’ Association of Manchester said the application 
was not opposed. A similar attitude was taken by the Manchester 
Retail Traders’ Association. The Inspector did not consider formal 
evidence necessary, remarking that it was pleasant to find gentle- 
men, who had on former occasions done the opposite, supporting 
the application of the Corporation. Afterwards Col. Hepper visited 
the electricity works. 

It is significant of the growth of the city that the demand for 
саз continues to increase side by side with the Corporation elec- 
tricity undertaking. In 12 years the number of gas consumers has 
doubled, and the annual increase is about 34 per cent. The 
Corporation is seeking power to borrow £300,000 for gas extension 


purposes. 


Radcliffe.—The U.D.C. has offered to supply energy for 
power to large works at ;^,d. per unit, subject to a revision at the 
end of a year, and on a minimum consumption of 7,500 units per 
quarter. 


Richmond.—In regard to the proposed Bill of the 
local Electric Light and Power Co., Ltd., the T.C. is to appoint an 
engineer to examine and report upon the works, machinery, build- 
ing, and plant of the company. 


Stockton-on-Tees.—The B. of T. has extended the 
E.L. order of the R.D.C. for a year. The Board intimates that 
the order will be revoked if nothing is done at the end of that 
period. The Council is negotiating with the Durham County 
Electricity Corporation for the transfer of the order. 


West Ham.—tThe electrical engineer reported at the 
Corporation's meeting on Tuesday last that a local firm bad six 
three-phase motors which were being supplied with three-phase 
current. It was at first a question whether the motors would 
have to be rewound, which would cost, including removal, 
about £100, or whether it would be necessary to put in special 
transformers. Messrs. Eustace and Gilbert took the matter in hand 
and found that they could adapt, with practically no alteration, 
the present standard single-phase transformers for giving three- 
phase supplv. The work was commenced at six o'clock one evening 
. when the factory was stopped, and by eight the alteration had 
~ been made and the factory was running with a supply of three- 
pbase current.. He (the electrical engineer) did not think tbat 
this had been done before with standard transformers, at any rate, 
on & commetcial scale, but of course it had frequently been done 


by using specially constructed transformers. The financial 
saving when the Corporation came to supply the Silvertown factories 
(several of which had a three-phase system) would be considerable. 
Mr. Eustace he proposed dealing with in his next report, but he 
recommended that some recognition be made now to Mr. Gilbert, 
for what he considered a smart piece of work. It was resolved to 
pay an honorarium of £10 to Mr. Gilbert in recognition of his 
part of the work. The electrical engineer farther reported that 
lately he had been unable to avoid fluctuations in pressure. This 
was due to two causes:—(1) The rapid fluctuations, occurring some- 
times twice in a evening, and for a few minutes at a time, were due to 
the difference in the sensitiveness of the governors of the turbo- 
generator and the Ferranti sets. Different tension governor springs 
were recently put on the turbo-generator, which made a very great 
improvement, and Messrs. Willans were supplying some stiffer 
springs still, which would stop the trouble; (2) the other cause of 
variation in pressure was largely attributable to the fact that there 
were no pilot or pressure cables between the various distributing 
centres, and the power station. Also as the cables got loaded up 
as they were this winter, the variation in the time of 
the load between, for instance, factory, shop, and residential dis- 
tricts caused variation in the pressure. To remedy this he had to 
keep pressure recorders working at various points, and to keep 
continually adjusting the cable connections to equalise the load 
as much as possible. The boosting transformers on order would, when 
erected, make a very great improvement. It wasonly in the winter 
that varying pressure caused much trouble, and by next winter they 
could get in pilot cables, which would indicate at the power station 
the pressure in the different districts, and enable it to be kept 
quite uniform. He proposed including these pilot cables in next 
year's cable contract. Asthe 100-volt mains got overloaded, he was 
arranging to change sections to 200 volts, thus increasing the 
capacity of the cables. | | 


Willesden.—The District Council is to offer no opposition 
to an application by the Metropolitan Electric Tramways, Ltd., to 
the B. of T. to sanction an increase of the authorised speed of 12 
miles an hour on the Edgware Road line to 14 miles per hour. In 
August, 1904, application was made to the L.G.B. to sanction a loan 
of £3,000 for hire-purchase wiring, but such sanction was refused, 
the Board pointing out that the effect of the proviso to Sec. 9 (1) 
of the Willesden U.D.C. Act, 1893, is to preclude the Council from 
fixing electric wiring on consumers' premises except in the cases 
where the Council are themselves supplying the fitting, i.e., electro- 
liers, lamps, &c., on hire." Inquiries are constantly being made 
with regard to the hire or hire-purchase of electrical fittings. The 
E.L. Committee has decided to apply to the L.G.B. for sanction to 
a loan of £1,000, made up as follows: Fittinge, lamps and other 
apparatus incidental to or connected with the use of electrical 
energy, £350; wiring to same, £650. In order to comply with the 
proviso before referred to, the electric light fittings and electric 
wiring must be supplied and fixed through the medium of a con- 
tractor. 


Wimborne.—The Bournemouth and Poole E.L. Co. 
has asked the U.D.C. if it would be prepared to consider the 
question of electric lighting should a supply be available, and the 
Council has replied in the affirmative. 


Yarmouth.—The T.C. has decided to spend £7,000 to 
supplement the plant at the electricity works, by the addition of a 
400-Kw. steam dynamo, and for the provision of new mains. A 
loan has been applied for. 


TRAMWAY and RAILWAY NOTES. 


Aston.—More trouble is brewing in connection with the 
Aston tramways question. Last week, at a private meeting of the 
Town Council, a proposal was entertained that the British Electric 
Traction Co. should be released from its agreement to run the Aston 
Tramways, and this suggestion appears to have got the backs up 
of the three Labour members on the Council. These three members 
accordingly called a meeting of ratepayers, over which Mr. R. Hine 
presided, and in the speeches which followed, the Labour members 
made it clear that they would be “ delighted to see the back of the 
B.E.T.,” but insisted that the company should not be released from 
its obligations without the Council obtaining every penny to which 
it was entitled. They also insisted that a private meeting was 
unbusinesslike, especially in view of Alderman Evans's statement, a 
few months ago, that, unless the B.E.T. paid over a lump sum of 
£20,000 to Aston, they would not be released from their contract. 
In the course of some interesting figures upon this much-debated 
question, Councillor Parks said the construction of trams cost Aston 
over £230,000. The B.E.T ,who came uponthescene in 1903, now came 
forward with & claim of £10,000 for compensation, and wanted the 
Council to pay £11,000 for their old trams, which the speaker 
designated as almost old scrap." Ву a majority of 18 to 3—the 
latter being the threc Labour members—the Council decided to 
empower Aldermen Smith and Evans to pay the £11,000 or a 
valuation of the cars, provided the company was willing to waive 
the claim of £10,000 for compensation. The profit made by the 
undertaking іп 1904 was £1,900, without sinking fund and interest. 
In 1905 it was £7,000, and for the first six months of this year 
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£4,981. The interest and sinking fund on capital expenditure was 
about £12,500, and the cost of renewals and repairs about £5,500, 
80 that the annual expenditure would be about £18,000, whilst so 
far they had only scen the possibility of a profit of £10,000. The 
meeting unanimously passed a resolution protesting against the 
Council “rushing a solution of the tramway question,” and assert- 
ing that “no settlement will be satisfactory unless confirmed by a 
full mecting of the Council.” 


Belfast.—Our local correspondent states that in conse- 
quence of the numerous cases of friction between the management 
of the Corporation tramways and the employés, in connection with 
the alleged grievances of the latter, and the loss of time by the 
Corporation in inquiring into frivolous matters, it bas been sug- 
gested that the Corporation should lease the lines to a company. 
Several councillors, who are disgusted with the whole affair, are in 
favour of this, and most likely the matter will be formally brovght 
before the Corporation at an carly date. 


Birmingham,—On Saturday Sir Oliver Lodge declared 
that “the mind of Birmingham is occupied on the question of the 
Harborne trams.” As a matter of fact, the mind of Birmingham has 
been occupied with the subject for many years, but the genial Prin- 
cipal of Birmingham University was more pertinently referring 
to the “poll” that was being taken on the question. A town's 
meeting had already declared in favour of the Corporation Bili 
for promoting an electric tramway service to Harborne, whieh met 
with keen opposition from the wealthier and more aristocratic 
residents. The poll, which lasted thrce days, was taken under the 
Sturges-Bourne Act, under which the number of votes recorded by 
individual ratepayers is governed by rateable value. The result 
was made known by the Lord Mayor on Monday, as follows :—For 
the Corporation Bill incorporating a tramway scheme, 4,972; 
against, 4,387— majority in favour, 585. The individual voting was 
much more pronouncedly in favour of the Bill, viz. :—For the Bill, 
3,187; against, 1,773—majority of votera in favour of the Bil), 
1,454. Harborne will, accordingly, get its trams. 

The leases held by the City of Birmingham Tramways Co. do 
not actually fall in until 12 p.m. December 31st, but arrange- 
ments have been concluded whereby the old steam tram engines 
and cars will make their last journeys to-morrow (the 22nd inst.) 
on the Moseley and King's Heath routes, and te replaced on the 
next day by electric cars owned by the Corporation. 


Continental Notes.— ITALY. - According tothe Frank- 
furtir Zeitung, Italian engineers have been engaged for the past six 
years on the problem of improving the railway working of the 
Govi Tunnel, which. passing under the Ligurian Appennines. joins 
Genoa with the plains of Lombardy. It is contemplated to sub- 
stitute electric for steam traction, with a view to increasing the 
serviceability of the tunnel for traflic purposes, the existing bad 
ventilation preventing the passage of more than a few trains daily. 
The scheme provides for the running of heavy trains drawn by two 
locomotives at aspeed of 45 km. an hour, and tenders have been in- 
vited forthe work. It is estimated that when elec trically worked the 
old Govi Une will be able to sustain a traffic of 1,200 goods wagons 
a day; for a traffic circulation beyond this amount an auxiliary 
line must be provided. 

La Societa Impresa Elettriche Pracentine is the name of a 
company which has just been formed in Milan, with a capital of 
£40,000, to construct electric tramways in the provinces of Milan 
and Piacenza. 

FRANCE.—It is proposed to extend the convention entered into 
with the Compagnie du Midi for the construction of an electric 
railway from Auch to Lannemezan at a cost of 15,000,000 fr. by 
the inclusion of a narrow gauge line from Tarbes to Castelnau- 
Magnoac. 

GERMANY.—The first full gauge electric railway in Saxony is 
about to be constructed, the route being Limbach to Gossnitz ria 
Waldenburg. It will be ‘worked by single-pbase alternating current 
ata pressure of 5,500 volts. А second line, but of narrow gauge, is 
likewise in couree of construction, and will run from Hohenstein- 
Ernstthal to Oelsnitz vid Gersdorf. It will also be worked by single- 
phase alternating current at а pressure of 5,500 volts. The Saxon 
Government reserves the right to take over the former line. 

HorLAND.—Three new lines of electric tramways have just been 
completed and put in operation in Rotterdam. 


Exeter.—At a meeting of the Tramways Committee of 
tte City Council on Saturday, the surveyor submitted a device, the 
invention of an Exonian, for the protection of the upper-deck seats 
of tramcars in wet weather. The idea is a very simple onc, but has 
been worked out with no little ingenuity. It consists of a water- 
proof covering, which is released when the movable back is moved 
from the vertical position in which it usually is, and pushed to one 
side, as is the case with most tramcar seats. This movement causes 
the covering to roll up under the seat, which, according to the 
claims of the inventor, will have been kept perfectly dry by the 
waterproof covering. When the parsenger rises from the seat the 
covering returns automatically, thus protecting the seat at all times 
when it is not occupied. Experiments are to be made by the 
Exeter Tramway Committee with a view, if successful, to the 
adoption by the Council of the device, which has been patented by 
its inventor. 


London.—Great NORTHERN, PICCADILLY AND Ввомь- 
TON RatLway.—The opening of this new liae to the public by Mr. 
Lloyd-George, President of the B. of T., took place last Saturday, 
156 inst. An inaugural luncheon at the Criterion followed, at 
which Bir Geo. Gibb stated that the Underground Electric Rail- 


ways Co. was assisting the L.C.C. with a supply of energy from the 
company's power station at Chelsea, for running the cars on the 
Embankment. Sir Edgar Speyer remarked that the Charing Cross, 
Euston and Hampstead Railway would be completed in June. 

L.C.C.—An inspection of the new Embankment tramway was 
made on Friday morning last by several members of the Council. 
Mr. Evan Spicer, the chairman, drove the first car. The line was 
opened to the public on the following morning, the 15th inst. 
From the daily Press we learn that on the first day of opening a 
car left the rails at the Westminster Bridge end of the Embank- 
ment. At this point there is a curve in the track of very small 
radius. Other difficulties in the running also occurred at this 
point. 

On Tuesday last the Council had under consideration the 
adjourned report of the Highways Committee in relation to the 
Vauxhall-Brixton Road tramways and proposed lines in Tooting 
High Street and in Mitcham Road. It was decided to sanction an 
expenditure of £91,870 for the construction of the lines for electric 
traction, and to expend £100,000 on the provision of a car-shed at 
Holloway. On the other hand, the Council postponed a scheme 
for expending £50,625 for-the construction, on the overhead trolley 
system, of tramways from Beresford Square, Woolwich, vié Plum- 
stead Road and High Street, Plumstead, to a point near the 
present terminus, and from Wickbam Road to the county boundary 
at Abbey Road. 


Manchester.—Should the L.G.B. sanction an applica- 
tion now being made Ly the Gorton U.D.C., for further borrowing 
powers, the Corporation Tramways Committee will be able to lay a 
double line of tramway over a portion of the new route which ів to 


connect Stockport with Reddish, Gorton and Opensbaw, and with 
the Cheetham Hill extension. 


Middlesbrough.—The T.C. has decided to seek powers 


to construct a transporter bridge across the Tees. 


The Channel Tunnel.—Through railway communica- 
tion between England and France is along.way off, but Parliament 
in the next session is to be asked to consider such a scheme. It is 
proposed to construct two tunnels under the Straits of Dover. 
They will each be of a length of about 24 miles under water; and 
with theapproaches on either side, the total length will be about 
54 miles. It is proposed to haul the trains by electricity. 


Torquay.—4A local correspondent gays the first trial trip 
on the Dolter system in the town has taken place. We gather that 
а car was experimented with over some of the roads for about an 
hour; it is stated to have run smoothly and attained a good rate of 
sneed, and considering the inclement weather at the time, and 
allowing for minor hitches incidental to the trial of a new system 
the result is deemed fairly satisfactory. About an hour before the 
commencement of the above proccedings, a horse was killed 
at Torre. This, we understand, was due to a fault in one of the 
mains, which had been damaged during the laying of the track- 
work. The owner has been fully compensated. 


West Ham.—The result of the through running arrange- 
ments with the Last Ham Council in Barking Road, since the exten- 
sion into Barking, show that had the receipts been apportioned on 
the clearing-house principle, the payment to be made by either 
authority to the other would not have exceeded £1. The West Ham 
tramways manager hus becn authorised to endeavour to arrange 
for the continuance on the present financial basis of the through 
running agreement, an analysis to be taken out on the clearing- 
house system at the end of each year, and payment made for any 
excess of car-miles run by either authority over its proper propor- 
tion. The tramways manager has been directed to negotiate 
further with the Hast Ham Council as to the proportion of profits 
with regard to through running on the Plashet Lane, East Ham, 
section. The Leyton U.D.C. is to take energy from the West Ham 
Corporation at 14d. per car-mile run on the short length of line 
between Woodford Road, Forest Gate, and the Leyton system. 
Arrangements are being made for the working by West Ham of the 
rection of the lines in the L.C.C. district between Coborn Road 
and Bow Bridge. 

The T.C. has passed a resolution in favour of promoting a tram- 
way prov. order in the next Parliamentary session to enable it 
to construct atramway along Prince Regent's Lane, Custom House. 
The eetimated cost of constructing the track and Ene the 
overhead equipment is se 


TELEGRAPH and TELEPHONE NOTES. 


Bournemouth. — The T.C. when meditating the 
establishment of a municipal felephone exchange, laid down a 
number of ducts, for which it now has no use. Negotiations are in 
progress with a view to leasing or selling some of them to thc 
National Telephone Co. 


Post Office Grievances.—The Select Committee which 


bas been considering the grievances of Post Office servants has com- 
pleted tbe taking of evidence. 


(Continued on page 1000.) 
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A NEW SWEDISH ELECTRICAL COMBINE AND ITS PRODUCTS. 


WE recently mentioned that a combination of three large The Magnet Co. was formed in 1900 as manufacturers 
electrical firms had been formed in Sweden. The firms of electrical plant and electrical contractors. From its in- 
interested are Elektriska Aktiebolaget Magnet (the Magnet ception this company has been unfortunate. The first 
Electrical Co., Ltd.), Elektriska Aktiebolaget Holmia managing director, Mr. Göransson, died before the factory 


(Holmia Electrical was completed, and 
Co., Ltd.) and the then followed a 
Clayton-Unger | period of mis- 


management, so 
that it has from 
the start worked 
at a loss. It has, 
however, fine 
modern shops situ- 
ated at  Ludvika, 


Electrical machine 
shops and foundry 
at Arbra. 

Of these firms the 
Holmia Co. is the 
oldest, having been 
established in 1899. 
The Holmia Co. four hours by rail 
has carried on the | from Stockholm, 
work of contractors | | and has carried out 
and engineers, hav- Fig. 1.— WORKS OF THE MAGNET ELECTRICAL Co., LUDVIKA, SWEDEN. a lot of excellent 
ing bad the sole work. 
selling agency for Brown, Boveri & Co., of Baden, until 1903, Fig. 1 is an exterior view of the Magnet Works, and 
when it gave up that firm to take over the agency for fig. 2 a view in the erecting shop. These works 
Clayton-Unger machinery and apparatus. The business, аге  electrically-driven, end even  electrically-heated 
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Fic. 2.—Тне Erecting SHoP, MadNET Co.'s WORKS. 


- 


FSD 
under the joint management of Mr. Hilding Flygt and Mr. power being obtained in the shape of three-phase current 
Sven Depken, has been very successful, and the company from an adjacent water power station. 


bas satisfactorily carried out work for all the principal mines Fig. 3 shows a hoisting gear for the iron mines at Grünges- 
and factories in Sweden, besides many municipalities and berg, built by the Magnet Co. The winding drum has two 
government institutions. 16-pole continuous-current motors each of 500 H. P., directly 


F 
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coupled on either end, the armatures being mounted on the 
over hanging shaft ends. The motors run at a speed of 
only 20 в.Р.м., and hence are the largest continuous-current 
machines in Sweden. These motors derive their power from 
two water-driven power stations, one situated 14 miles from 
the mines, the other 74 miles. = 

The power is generated and transmitted as three-phase 


Fia. 3.—HOISTING GEAR, GRANGESBERG, BY THE 
MaGnet Co. 


current, being transformed and converted for this hoisting 
gear to 550 volts pressure. 

The total power used at the mines for pumping, hauling 
rock drills, locos., &c., is 4,500 н.р., and as considerable 
fluctuations would occur over the whole network with the 
continual starting and stopping of this big winder, which 
can take up to 2,000 н.р. at the moment of starting, the 


devoted solely to the construction of wood-working 
machinery, was begun by Mr. Aubrey V. Clayton in the 
autumn of 1903; Mr. Clayton (formerly of the British 
Thomson-Houston Co.) giving up his position as designer 
and head of the continuous .current department in the 
Magnet Co. to carry out this work. 

Incidentally, it may be mentioned that Arbra, one day's 
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Fic. 4.—ELECTRICAL MOUNTAIN RAILWAY AT KIRUNA, N. SWEDEN, 


BY THE MAGNET Co. 


railway journey north of Stockholm, or two north of 
Christiania, is nearly on the same latitude as Klondyke, and 
is the most northerly electrical machine factory in the 
world. 

Work was begun in quite a small way, by manufacturing 
continuous current and three-phase machinery and trans- 
formers of small sizes. 


Fic. 5.—A VIEW IN THE WORKS OF THE CLAYTON-UNGER Co., ARBRA.* 5 


designer, Mr. Aubrey V. Clayton, adopted p.c. motors with 
a buffer battery to take up the peaks. The plant has now 
been working two years entirely satisfactorily. 

Fig. 4 shows a mountain railway in the extreme north of 
Sweden, by the Magnet Co. 

The manufacture of electrical machinery at Arbra in the 
mechanical engineering shops of Messrs. Ungers, formerly 


The popularity of the Clayton-Unger plant, however, 
spread very rapidly, and within four months of the time of 
starting it was found necessary to make extensions to the 
works in order to cope with the incoming orders. | 

The output went on increasing at an extraordinarily 
rapid rate, new machine tools of the most modern make 
being continually added until the summer of 1905, when 
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. the works were shut down, being involved in the great 
Swedish engineering strike and lock-out, which closed down 
all the principal shipyards and engineering works in Sweden 
for six months. | 

The management had, however, with considerable fore- 
sight made all necessary plans for rebuilding the greater part 
of the works during the enforced idleness, so that, when in 
November, 1905, the strike and lock-out was ended, it 
had doubled the floor area of the works and more than 
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Fig. 6.— -SINGLE-PHASE ROTARY CONVERTER; 
CLAYTON-UNGER Co. 


doubled their capacity. With the far more commodious 
premises and foundry the output still further increased 
until, at the present time, it is three to four machines per day, 
which up to date this year represents over 32,800 H.r. 
delivered, and since the commencement of operations has 
reached a total of 63,500 H.P. of machines and transformers, 
besides a number of haulage locomotives and other plant. 

It is interesting here to note that but for financial circum- 
stances these works might have been developed in England 
instead of Sweden, their foundation and success being mainly 
due to the manager and part-owner, Mr. Clayton. It is still 
more interesting to note that, althongh electrical machinery 
can and is being made in Sweden and exported to England 
and the English Colonies at prices and of a quality which 
compete with the English and Continental makes, yet Mr. 


Fic. 8.—THREE-PHASE VERTICAL SHAFT GENERATOR FOR 
TuRBO-DRIVE ; CLAYTON-UNGER Co. 


Clayton firmly believes that on account of cheaper material 
and higher output of work from the workmen, machinery 
can be built 10 per cent. to 20 per cent. cheaper in England 
than in Sweden. 

Fig. 5 is a view of the interior of the Clayton-Unger 
works at Arbra. 

Fig. 7 shows a standard three-phase 24-pole 600-н.р. 50- 
cycle (220 R. P. x.) induction motor, and fig. 8 a three-phase 
40-pole 600-H.P. generator (150 R.P.M.), with vertical shaft 
directly coupled to turbine shaft, installed at the Lottefors 
pulping mills, both by the same firm. At present, among other 


interesting work in hand, may be mentioned tome 8,300-н.Р. 
generators and water-cooled transformers for a 50,000-volt 
transmission of 10,000 H.P. — 

Fig. 9 shows a three-phase 1, 500-H. P. 6,000-volt generator, 
with a speed of 187 R. P. u., built at Arbra for a power 
transmission at 20,000 volts to some paper mills in 
Sundsvall, where it drives Clayton-Unger induction motors 
of 1,300 Н.Р. je s 

Finally, the illustration, fig.-6, shows an exceedingly in- 


Fia. 7.— THREE-PHaASE 600-H.P. INDUCTION MOTOR; 
CLayTON-UNGER Co. 


teresting machine built at Arbra. This is a single-phase 
rotary converter having two windings, two commutators and 
two pairs of slip-rings, so that it can be used on a 285 or 
570-volt D.C. circuit. "uu c 

This has been constructed for the works of Messrs. John 
Brown & Co., Ltd., Sheffield, for steel smelting by the 
electrical process of Mr. Otto Frick. It is an cight-polar 
machine with a speed of 150 R. P. M., 10 cycles, with a 
normal output of 260 Kw. and a maximum output of 


Fic. 9.—THREE-PHASE 6,000-voLT GENERATOR oF 1,500 H. P.; 
CLAYTON-UNGER Co. 


350 Kw. This is probably the largest single-phase rotary 
yet built. 

From the foregoing examples of some of the work done in 
the past by the three firms in partnership, it will be seen 
that the amalgamation is an exceedingly strong one. 

All the arrangements have been confirmed by shareholders’ 
meetings of the interested concerns, and trom January, 
1907, the combine will be known under the style of 
Förenade Elektriska Aktiebolaget, i.e., the Amalgamated 
Electrical Companies, Ltd. 

The combined companies give work to somewhat over 
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VIEW ON TRAMWAY ROUTE SHOWING OVERHEAD POWER CABLES, STREET LIGHTING, 
&., LOURENCO MARQUES. 


1,000 employés, 
and the output of 
the shops is about 
110,000 — 150,000 
H.P. of machinery 
yearly, besides 
switchboards, loco- 
motives, &c. 

The buildings of 
the combined shops, 
including foundries, 
workshops, pattern 
shops, offices, &., 
cover an area of 
15,000 sq. metres 
(nearly four acres), 
&nd stand on free- 
hold properties of 
about 25 acres, on 
which also are situ- 
ated workmen's 
dwellings, railway 
sidings and various 
yard stores. 

The managing 
director is Mr. 
Hilding Flygt, and 
Mr. Sven Depken 
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LOURENCO MARQUES (DELA- 
GOA BAY) ELECTRIC 
LIGHTING AND TRAMWAYS. 


(By ovg SovTH AFRICAN 
CORRESPONDENT.) 

Tie concession for the electric lighting 
of Lourenco Marques is in the hands 
of the Compagnie Générale d’Electricité, 
and its career commenced in 1898, the 
contractors for which were the Cie. de 
Fives Lille (France). 

The system adopted is the three-wire 
p.c. with 240 volts across the outers. 
The station is centrally situated, and is 
built of iron and steel framing, lined 
with French hollow bricks ; its construc- 
tion was attended with foundation 
troubles on account of the then swampy 
nature of the surroundings. 

The boiler room is 18°75 x 14°75 
metres, to which has lately been added 
an addition 14:75 x 11 metres. The 
original room contains three elephant 
boilers of 4,200 Ib. evaporative capacity, 
fitted with feed-water heaters, and in 
the extension there 
are two Galloway 
boilers of the same 
evaporative сара- 
city, each 22 ft. long 
x 6 ft. 6 in. in dia., 
the fittings being of 
Hopkinson make. 
Transvaal coal is 
used with hand 
firing under natural 
draught, the coal 
consumption being 
8:75 lb. per unit and 
Steam pressure 100 
lb. per sq. in. The 
feed pump is by 
Clark, Chapman, of 
1,800 gallons capa- 
city per bour, in 
conjunction with 
which is a Rankin 
filler. The chim- 
Pec Fev ney, of brick, is 

100 ft. high, 


THe GENERATING Pr ANT AT THE ELECTRIC LiGHTING STATION, tapering from 1'4 


LOURENCO MARQUES. 


to 1'1 metres. 
The engine room is 


GENERATING PLANT AND SWITCHBOARD AT THE Tramways POWER STATION, LOURENCO MARQUES. 


is vice- managing director, and with Mr. 
Clayton as chief engineer, designer and manager of the 
factories, a brilliant future may be expected. 


18°75 x 196 metres, and is spanned by а 5-ton hand 
traveller. The engines areof thesinglecylinder horizontal type, 
by Fives Lille, and develop 130 н.р. at a speed of 72 R. P. M., 
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with a stroke of 36 in., and are fitted with Corliss trip gear. 
The dynamos are six in number, of A.E.G. make (two 
being driven from each engine by separate belts) of 40 Kw. 
capacity each. 

A balancer set of 6°25 Kw., by Messrs. Siemens, is being 
installed, capable of dealing with ап ont-of-balance of 
50 amperes on either side, and an additional set has latcly 
been added, with a view to a day load and to gradually 
replacing the belt-driven sets; it consists of a Belliss-Siemens 
1 0-KW. D.C. set, running at 525 R. P. u. 

The condensing arrangements consist of a Led ward aud 
Beckett evaporative condenser, with motor-driven Edwards 
three-throw air pumps and Gwynne circulating pumps ; an 
automatic atmospheric by-pass is also provided. 

A motor-generator set has lately been added for the 
lighting of Reuben Point district, which is somewhat out- 
side the limits of a п.с. supply. This plant consists of a 
68-n.P. Siemens motor at 240 volts, coupled to a 45-Kw. 
single-phase alternator, developing 2,300 volts at 750 R. P. u. 
and 50 cycles. 

А 7/14 Helsby double-armoured and lead-covercd con- 
centric cable, 12 miles in length, has been laid from the 
station to a transformer kiosk at Reuben Point, where a 
30-KW. British Transformer Co.'s transformer supplies a 
three-wire network at 240 volts pressure. 

The switchboard is of marble, and contains three machine 
panels, one meter panel, and five district panels, the dis- 
tricts being sub-divided into two circuits, one for public and 
the other for private lighting. There is also a н.т. switch- 
board for the motor-generator sct, both boards commanding 
a full view of the engine room; the instruments are chiefly 
by Fives-Lille. 

The mains supplying the various districts are carried on 
25 and 3)-ft. iron poles, spaced about 50 yards apart, and 
are of bare copper 30, 15, and 70 mils. in size, the house 
services being pulled off from the poles to the roofs, through 
Siemens line fuses. At various junctions, linc-fuses are also 
inserted for purposes of localisation of faults. — Lightning 
trouble is of little account, as the town is naturally protected 
by its position, but a few Siemens arresters are installed as a 
precantion. 

The street lighting is a prominent feature, and 
certain penalties were imposed on the company when the 
concession was granted: the price of 314. per unit for 
strect lighting and Government bnildings hardly covers 
working expenses, and accounts for the high price charged 
to private consumers, which, on a sliding scale, is from 28. 3d. 
to 1s. 6d. per unit, the average obtained being 1s. 9d. per 
unit. 

There are 18 miles of streets Jighted by means of 746 
16-C. . incandescent lamps, and 23 are lamps of the 
Western Electric Co.'s enclosed 5-ampere type; the incan- 
descents are spaced about 50 yards apart. The lighting hours 
at present are from dusk to dawn, but with the new Belliss 
set it is boped that a c load of motors, fans, &c., will be 
forthcoming. 

At present there are 278 private consumers, which, with 
Government buildings, total some 9,000 8-c.P. lamps, the 
maximum load being 156:8 Kw. 

The erection of the plant and all outside equipment was 
carried out by the Cie. Generale d'Electricité, who are the 
only contractors in the town for the wiring of consumer's 
premises and for the supply of fittings, &c., the wiring 
being carried out in accordance with the Phanix Fire Office 
rules. The meters are mostly of the В.Т.-Н. type. 

The engineer and manager is Mr. J. Askew, who has а 
staff of 10 whites and 20 natives, and we are much indebted 
to him for his courtesy in showing our representative around, 
and for his assistance in the preparation of this article. 


To the enterprise of the Delagoa Bay Development Cor- 
poration, Ltd., of which Mr. Pallastrelli is the general 
manager, must be given the credit for the system of electric 
tramways, which originated from a concession granted to the 
Tramways Electric de Lourenco Marques. The scheme was 
started in 1904, the contractors being Messrs. Macartney 
McElroy, the system adopted being the overhead trolley, 
with direct current at 550 volts. 

The town is well suited for the operation of tramways, 


being laid out in squares like most Colonial towns, and its 
streets are generally wide. The total population is about 
5,800, and with the keen competition of the port to capture 
the forwarding of goods to the Transvaal, it is hoped that 
it will grow in importance. 

The nower station is centrally situated between Reuben 
Point, the residential quarter, and the town; the buildings 
are of ample proportions, being constructed of brick, 
adjoining the car shed, built of iron and steel, and the 
repair shops. 

The chimney is of iron, 70 ft. high x 4 ft. 6 in. in 
diameter. The plant consists of two Babcock & Wilcox 
boilers having а heating surface of 1,426 sq. ft. each, fitted 
with internal superheaters, superheating to 100°, and with a 
steam pressure of 150 lb. per sq. in. 

Induced draught is arranged for, with hand firing, but 
natural draught so far meets the case, with Transvaal coal, 
the consumption working out at 8} Ib. per unit. 

There are two Clarke-Chapman feed pumps of 500 gallons 
capacity per hour, and a filter by the same firm in con- 
junction with which isa Royle's feed heater. The generating 
plant consists of two 200-Kw. Belliss-Lancashire D. Co. sets, 
the engines developing 300 H.P. at a speed of 100 R. P. x. 
Adjoining the engines are two baffle exhaust oil separatore, 
the exhaust being carried by a by-pass to the atmosphere, or 
through a Clarke-Chapman surface condenser, fitted with 
steam-driven air and circulating pumps by the same firm, and 
capable of dealing with 12,000 Ib. of steam per hour. The 
cooling tower is of the Klein natural draught type; adjoining 18 
an iron storage tank of 10,000 gallons capacity. The switch- 
board is of the B.T.-H. make, of polished slate, supported by 
an iron frame, on an elevated platform commanding à view 
of the generators. There are two machine апа three feeder 
panels, spare machine and feeder panels, also a B. of T. 
pancl; these are fitted with the usual instruments and circuit 
breakers. In addition to this there is the lighting panel for 
the station yard and buildings, and also for the arc and 
incandescent lighting of the Harbour Works, and for supplying 
energy for the 20, 10, and 5-ton wharf cranes, and the 
Temperley transporters described in our issue of June 3rd, 
1904. 

The machine and equalising switches are fixed on 
pedestals near the machines, and the engine room is spanned 
by a 10-ton hand traveller by Messrs. "T. Smith & Son, of 
Leeds. The workshop is well equipped with a wheel turning 
and grinding lathe, hydraulic press, screw-cutting lathe, 
shaping and drilling machines, &c., driven by а 10-п.р. 
motor. 

The car-shed is abont 200 ft. long x 60 ft. wide, with 
a capacity for 25 cars, and contains five tracks, under which 
are tlie usual inspection pits. There are eight cars made by 
Messrs. G. F. Milnes & Co. of the single-deck four-wlieel 
type, all of which have McGuire trucks with a 6 ft. 6 in. 
wheel base; also four cars by Dick, Kerr & Co. having 
Brill trucks, 27 E pattern, with a 6 ft. wheel base. Senting 
capacity is provided for 32 persons, the seats being 
arranged transversely generally, and the cars are mostly of 
the open type, and well adapted for the requirements of 
the climate. "The lighting is by means of two groups of 
incandescents, arranged five in series. 

The life-cuards used are the Providence and Tidswell 
types. Each car is fitted with two motors of 25-H. P. each, 
eight being of the G. E. 60 type, with K 10 controllers and 
hand and electrostatic brakes, and four have D.K. 25 B 
type motors, with D.B. 1 controllers and hand and emer- 
gency brakes ; the type of trolley being No. 3 Union. In 
addition to the passenger cars there are three freight cars, 
which are of great service to the municipal authorities. 

Lightning arresters are fitted on all cars, as well as on the 
feeders аё the power station, being of the M.D. type G.E.C. 
(U.S.A.) make. 

Seven cars are in regular use, two extra cars being put on 
for the rush hours. The service is about 20 minutes, “and the 
fares are based on 50 reis per kilometre. The car-miles 
last year amounted to 287,519, and passengers carried 
721,078, the total costs per car-mile being 13d. 

The track is single throughout, with the necessary turn- 
outs: the total length is 7°76 miles, and it is laid with 
* girder" rails 76 lb. per yd. in 45-ft. lengths, and bonded 
with 0000 Crown flexible bonds. The foundation is a solid 
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bed of concrete 4 ft. wide; the gauge of the track is 8 ft. 33 in. 
The points and crossings are of Hadfield’s manganese steel ; 
the sharpest curve has a radius of 80 ft., while the steepest 
gradient is 1 in 12. Side bracket arms are mostly used, the 
poles being 31 ft. in length, of lap-welded steel, with a 
diameter tapering from 8 in. to 54 in.; they are set in 6 ft. 
of concrete. The troiley wire is of 00 size, being double 
practically throughout, and is supported by a double flexible 
suspension at a height of 21 ft. above the ground ; it is fed 
in 4-mile sections through the usual section boxes, of which 
there are eight. | 

There are three feeders leaving the station of 19/14 size, 
vulcanised rubber, which are carried overhead, supported by 
porcelain insulators fixed to cross-arms on the side poles. 
Guard wires are dispensed with, special care being taken 
where other wires cross the route. 

In conclusion, we have to express our indebtedness to Mr. 
MacKenna, the engineer, for his courtesy in showing our 
representative round the works, and for the information 
which he so readily supplied. 


TELEGRAPH and TELEPHONE NOTES. 


(Concluded from page 994.) 
` Telegraphic Interruptions and Repairs :— 


| CABLES. INTERRUPTED. RRPAIRED. 
Trinidad-Demerara (No. 1.) "T "T ee oe Aug. $^, 1901 ., ee 
Paramaribo.Cayenne .. " ee és Nov. 27, 1906 .. 
Cayenne-Pinheiro oe ee ee oe os Aug. 18, 1902.. ee 
St. Luola- Martinique "T ae ee ee oo May 1, 1902 .. se 
Dominica-Martinique ee ee ee oe ee Мат 9. 190. . ee 
Guadcloupe- Martinique = oe аа Aug. 29, 1906 
Mole 8t. Nicholas-Port au Prince .. Aug. 16, 1906 % 
Curacao-Coro . 
Curacao-La Guayra Closed. Jan. 12, 1906 .. ee 
Curacao-Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen).. is 8 ‘is 
Tarita-Tangier ee ee ee ee ee ce Jan. 18, 1904 ee өө 
Port Arthur-Chifu (Closed) .. "P ee „„ Mar. 9, 1904. 
Garachico-Santa Crug oe ee ee ee eo July 12, 1906 ee ee 
Las Palmas-Arecife 2s 225 FT ^ m 
Guantanamo-Mole 8%. Nicholas 


Nov. 22, 1906 
Mole St. Nicholas-Cap Haytien Nov. 22, 1906 
Gibraltar-Tangier " en M .. Deo. 8, 1906 .. 
Fao-Bushire 5% MA x " dd .. Dec. 4, 1906 .. 
Odessa-Kilios . ee oe ee oe ee Dec. 14, 1906 ee 
Tenedos-Salonica ә ря os ee „Dec. 16, 1906. 
Martinique-Paramaribo e. ue 5$. . Dec. 17, 1906 .. 

LANDLINRS, 


Pnerto-Barrios .. ee oe өө ee PI Aug. . 190 ,, se 
Via Fao, Hanekin and El Arich ae өө .. Dec. 12, 1906 .. Dec. 17. 


Telephone Agreements.— The Postmaster-General 
recently sued Alfred Blakesley, Putney, for £7 9s. 10d. for tele- 
phone calls and for a year's rent due in advance. Defendant said 
the Postmaster-General had cut him off, and he did not see why he 
should pay for the telephone and for future calls when he could 
not have the use of the instrument. Judge Lumley Smith, K.C., 
said that upon his construction of the agreement, judgment must 
be given for the Postmaster-General, with costs. 

This decision, it will be noticed, is contrary to the decision in 
the case which we mentioned last week, and in the one which 
follows. | | | 


At the Newcastle-on-Tyne County Court on the 12th inst., before 
his Honour Judge Greenwell, the National Telephone Co. sued 
Messrs. G. Pearson, Shaw & Co. for £7 10s., a year's rent of the 
telephone. The defendants rented a telephone wire from May, 
1904, and the rent in advance for the first year was paid. The 
rent for the second year was paid eventually. The plaintiffs were 
claiming up to June, 1907, and said that the six months’ notice 
required by the agreement had not been given. The defendants 
said that the notice had been given by them, and that the plain- 
tiffs themselves terminated the contract; they disconnected the 
telephone in July, 1905, and the defendants had not had the use 
of the wire since that date. Mr. Shaw said the plaintiffs claimed 
in November, 1905, the rent for the year that would terminate in 
June, 1906, and he paid that into Court under protest. He paid 
the last rent into Court in March this year, and he gave up the 
office in July this year. The telephone was not reconnected after 
the disconnection. The suggestion for the plaintiffs was that the 
telephone was reconnected after the last payment in March this 
year. His Honour said the plaintiffs were asking for rent fora 
period in which they performed no service; and judgment was 
given for the defendants. 


At the City of London Court on Tuesday, the P.M.G. made appli- 


cation for a new trial of the case mentioned in our last issue. 
Judge Rentoul repeated that the agreement was absurd, and refused 


to grant him a new trial: later, however, the agreement was 
explained to the Judge by Mr. McIntyre, and he gave leave for the . 
application to be renewed on a subsequent day. 


Wireless Telephony.—According to Reuter, successful 
experiments in wireless telephony, over a distance of 25 miles, have 
been effected by the German Wireless Telegraph Co., in the 


presence of a number of guests. The experiments were conducted 


between the Berlin premises of the company and their station at 
Nauen. A correspondent of the Standard states that the experiments 
were conducted by Prof. Slaby, and were perfectly successful. The 
Professor seems, indeed, to have been somewhat carried away by 
his enthusiasm, for he is said to bave stated that wireless telephony 
between Berlin and London would become possible in the compara- 
tively near future, and subsequently between Europe and America. 
In these days we dare not say that any such development is impos- 
sible; but we strongly deprecate the utterance of such statements 
before there is anything like justification for them. Ве it remem- 
bered that even wireless telegraphy between Great Britain and 
America has not yet become a practical and commercial success, 
though we do not doubt that messages have passed experimentally 
across the Atlantic. 


According to the Daily News, Herr Poulsen six months ago 
succeeded in carrying on wireless telephony over a distance of 28 
miles, and is now arranging for an experiment over 190 miles. He 
puts forward the claim that with his system tapping is impossible 
except by a highly skilled electrician ; but who else would attempt 
it? Tapping is still possible. | | 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia.—January 14th. According to Australasian 
Hardware and Machinery, tenders are being invited for telephones 
(9,000), magneto wall sets, for the Postmaster-General's Department, 
Commonwealth of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any further amount 
in excess of £1,000. Tenders to Deputy Postmaster-General, 
Melbourne. 


Belfast.—December 31st. 1,000-Kw. steam dynamo and 
condensing plant for the Corporation. See Official Notices 
December 7th. 


Bray.—January ist.  High-tension switchboard and 
instruments for the U.D.C. electricity works. See Official 
Notices November 30th. 


Bridlington.— January 19th. Pumping machinery for 
the Corporation waterworks. See Official Notices” November 
30th. . 


Bury.—December 22nd. Cables for the Corporation. 
See '' Official Notices" December 7th. 


Ebbw Vale.—December 81st. Prepayment meters for 
the U. D. C. See Official Notices December 14th. 


Felixstowe.— December 22nd. Switchboard for the 
U. D. C. See Official Notices December 7th. 


Iceland.— March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “ Official Notices” December 7th. 


Islington.—December 28th. Fan 12 ft. diameter, and 
single-phase motor for driving the same, for the Lighting Com- 
mittee. See Official Notices December 7th. 


Kingston-upon-Thames.—December 31st. Electric 
wiring of new schools for the Education Committee. See Official 
Notices " December 14th. | 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See Official Notices” December 7th. 


L.C.C. — January 22nd. Thirteen induction motor- 
generators of 500 Kw., and four of 150 Kw. capacity. See Official 
Notices” to-day. 


Roumania,—The municipal authorities of Campulang 
are about to invite tenders for the electric lighting of the town. 
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Salford.—January 7th. The Tramways Committee 
invite tenders for an installation of electric light at the receiving 
offices, mess rooms, &c. Central Car Depót, Frederick Road, 
Pendleton. Specification, &c., on application to the General 
Manager, Tramways Department, 32, Blackfriars Street, Salford 
(one guinea deposit). 


Santa Catharina.—Little is known in England of the 
island of Santa Catharina, although it is about as large as Barbados. 
Recently the authorities of the capital, Florianapolis, refused the 
offer of a German firm for the electric lighting of the city. and new 
tenders will be called. 


South Shields.—December 22nd. The T.C. invites 


tenders for the installation of electric light in all departments of 
the Dean Road School. The drawings may be inspected at the 
office of Mr. J. H. Cawthra, M. F. E. E., Borough Electrica] Engineer. 


Wandsworth.—January 7th. Electric lamps for the 
B.C, See “ Official Notices " to-day. 


— x eee — 


CLOSED. 


Dover.—The Harbour Board has accepted the tender of 
Messrs. John Wright & Sons for electrical requisites during the 
enguing year. 


Hanley.—The Т.С. has accepted the tender of the 
British Westinghouse Co., Ltd., for a 500-kw. generating set, with 
Howden engine, at £3,027. 


London.—CaMBERWELL.—The Guardians have accepted 
the tender of Messrs. Wells, Rayner & Co. for Robertson lamps, 
at 10s. 6d. per dozen, and the tender of Reed’s Electrical Co. for 
lamps, at 88. per dozen. 


BERMONDSEY.—The B.C. received the following tenders for the 
supply of 1,160 yards of 3 triple-concentric lead-covered cable: 


Per vard. 
W. T. Glover & Co. Bp .. (accepted) 16s. 5d. 
British Insulated & Helsby Cables, Ltd. 16s. 7d. 
Johnson & Phillips ee s v гә 16s. Rd. 
Callender's Cable & Construction Co. "m 16s. Rd. 
Siemens Bros. & Co. > us id vs .. 16s. 9d. 
St. Helens Cable CO. : T 178. Od. 


They also received the following tenders for feeder panels :— 
Brush Electrical Engineering Co, .. (accepted) £78 
British Westinghouse Co.  .. -— EN es 86 


Crompton & Co. ee ee ee LE J ee ee 5 
British Thomson-Houston (oo. 107 
General Electric Co.  ,. ee s 2 ER 115 
Siemens Bros. & Co... А - s 146 


The following quotations were received for a combustion 
recorder :— 
Alexander, Wright & Co. 

Banders, Rehders E 


HacKkNEY.— The B.C. has received the following tenders for 
additional plant :— 


1,500-kw. Вет AND ACCESSORIES. 


. (accepted) 435 
Ф в se 42 


C. A. Parsons & Co. ee oe ee ee e £11,028 
White & Co. ee ee ee ә о ee ee 18,521 
Electric Construction Co. .. ёа be s 13,863 
2 РА ea (alternative) 14,140 
Vickers, Sons & Maxim, Ltd. ME ie 14,135 
- " „ (alternative) 14,332 

PE M n (alternative) 14,3438 
Siemens Bros. & Co. .. v T ee 14,480 
Crompton & Co. i» ee 14,515 
Vickers, Sons & Maxim, Ltd. 14,540 
Crompton & Co. a s ee - e» 14,745 
Dick, Kerr & Co. .. (provisionally accepted) 14,828 
Lahmeyer Electrical Co. .. " T AS 14,925 
General Electric Co... sx 82 РР 16,231 
British Westinghouse Co. .. è oe 15,261 
Siemens Bros. & Co. .. ibs 15,340 
British Westinghouse Co. .. si va " 15,494 
» " Am (alternative) 15,504 
Greenwood & Batley, Ltd. .. n sx A 5,099 
Thames Ironworks, Ltd. 16,526 
Mather & Platt, Ltd. .. T 16,921 


The E.L. Committee, in its report upon the foregoing, says that 
the lowest tender, i.c., by Messrs. C. A. Parsons & Co., was for a 
steam turbo-generator. This type of plant does not comply with 
the specification, and, moreover, it runs to such a great length, 
nearly 40 ft. overall, that it could not be fitted into the vacant 
space in the present building without obstructing the main entrance 
to the works. The next tender, i.e., that of Messrs. White and 
Co., is not complete, the pipe connections and other items being 
omitted. Had these been included, this tender would have been 
one of the highest submitted, and may at once be passed over. 
"The next tender is that of the Electric Construction Co., Ltd., of 
Wolverhampton, £13,863, and this is the lowest complete tender 
which includes reciprocating engines. They, bowever, offer an 
" jnterpole" dynamo, this being of a class which they have not 
made in a larger size than 400 Kw., and as it presents a novelty 
which has not yet been introduced into & machine so large as 
1,500 x w., the size required by the Council, the Committee did not 
think it prudent to take the risk of the dynamo working satisfac- 
torily in time for the excess load which will come on next winter. 
The next tendérerg on the list were Messrs. Vickers, Sons & Maxim, 
Bieniens Br. & Co., and Messrs. Crompton & Co., who desired also 


to have the option of supplying similar machines to the one pro- 
posed by the Electrical Construction Co., to which the same objec- 
tion applies. Under these circumstances, the Committee passed on 
to the lowest tender which offered a dynamo of exactly similar 
class to that which it has at presentin use. This tender was 
submitted by Messrs. Dick, Kerr & Со. The firm named have 
modern works, and have already turned out a large number of 
D.C. dynamos of the size required, including two dynamos of almost 
identical size and speed to those specified, which were supplied to 
the London County Council. The engine and condensing plant 
would both be by Messrs. Belliss & Morcom. The dynamo would 
be capable of taking an overload of 25 per cent. for one hour, this 
being rather more than is required by the specification. On the 
whole this tender, the Committee considered, was one of the best 
submitted, and it felt every assurance that the firm would be 
able to give punctual delivery, and in all other respects carry 
out the contract with entire satisfaction. It therefore had 
decided to accept the tender of Messrs. Dick, Kerr & Co., Ltd., 
subject to the usual sanction. 

STOKE NEWINGTON.— The B.C. bas accepted the tender of Messrs. 
Venner & Co. for the supply of 50 meters of assorted sizes, to be 
taken within a period of two years. 

L.C.C.—The Highways Committee of the L.C.C. propose to accept 
the tender of the General Electric Co., amounting to £527, for the 
supply of portable blowers for use in connection with the cleaning 
of the machinery from time to time at the various tramway sub- 
stations. The offer of Mr. E. Robinson to supply a rotary sand 
drier and motor for the use of the tramways is also to be accepted, 
the price being £250. 


Lowestoft.—The T.C. has accepted the tender of the 


` Horsfall Destructor Co. for the extension of the refuse destructor, 


at £1,030. 


Portsmouth.—The Council has accepted the tender of 
Messrs. Johnson & Phillips, Ltd., for electrically-driven pumps, 
switchboards and cables for the Southsea drainage scheme. 


Radeliffe.— The U.D.C. has accepted the tender of 


Messrs. Etheridge & Clarke for the construction of the extension 
tramways. 


Spain.—It is reported from Madrid that the Spanish 
Government have acoepted the tender of the Telegraph Construction 
and Maintenance Co., of London, for the construction of the new 
cable from Barcelona to Palma (Majorca). The contract price i 
775,000 pesetas. . B | | 


West Ham.—The Corporation has accepted the tender 
of Messrs. W. H. Bowater & Co. for 7,000 tons of Newdigate coal 
for the electricity undertaking, at 9s. 3d. per ton, free alongside. 


Yarmouth.—The T.C. has accepted the tender of Geipel 


and Lange for the supply of carbons, at £3 5s. 7d. per 1,000 pairs. 


FORTHCOMING EVENTS. 


Te-day's Evente (Friday, December 21st), — North-East Coast Institution of 
Engineers and Shipbuilders. Meeting. 
At 2.30 p.m.—Civil and Mechanical Engineers’ Society. Visit to the 
New Central Criminal Court to inspect the heating, ventilating and 
lighting installations. 


Thursday, December 27th and Saturday, December 29th.—At 3 p.m. Royal 
Institution. Mr. W. Duddell on “ Signalling to a Distance, from 
Primitive Man to Radio-telegraphy.”’ 


Human Dynamos.—Under this heading, followed by 
five sub-headings, the Bradford Daily Argus publishes a column of 
thrills experienced by a reporter who courageously faced the terrors 
of millions of volts, in the lodgings of ‘‘ Dr. Macaura, a doctor who 
cures by electricity." The reporter asked how it was that 1,500 


: volts would kill, while 1,000,000 volts would cure; the doctor 


thought “that the voltage is too rapid and too intense to be felt by 
the nerves,” an obviously complete and convincing explanation. 
The usual antics—X-rays, static discharges, high frequency 
currents, &c.—were performed, to the extreme edification of the 
reporter, who felt quite ‘toned up.” We understand that Dr. 
Macaura's name appears in the American Medical Directory, which, 
of course, absolutely proves, to the satisfaction of reporters, that he 
is ‘really a qualified physician of America, and not one of the 
usual type of so-called ‘ electric specialists’ who are now imitating 
him.” Is not it sickening ? 


Train Lighting.— Although the report of Licut.-Col. 
Von Donop on the Grantham disaster leaves the cause of the 
accident unexplained, it is interesting to note that the Inspector 
considers "that this accident points, as previous accidents have 
done, to the .unsuitability of gas as illuminant for railway 
vehicles.” The obvious alternative is electricity. 


——«—^^—^—»——————— aaa... 


1002 


THE ELECTRICAL REVIEW. [Vol 59. No. 1,517, Domi 21, 1906, 


NOTES. 


Amas Greeting.—The ELECTRICAL REVIEW heartily 


wishes all connected with the electrical profession and industry a 
Merry Christmas. 


Dinners.—Tue UNION ELECTRIC Co/s Нотзе- 
WARMING DINNER.— On Friday last, the 14th inst, the informal 
opening ofthe Union Electric Co.'s new depot and offices in Park 
Street, Southwark, was celebrated in happy style by Mr. Justus 
Eck, his staff, and invited guests, with a “ house-warming " dinner, 
followed by а musical evening, at the Bridge House Hotel. The 
guests, who had previously inspected the Park Strect premises and 
the many things electrical for which the Union Co. has carned a 
well-merited reputation, included Mr. J. E. Edgcome, President 
M.E.A.; Mr. Leonard Tate, Hon. Sec. Electrical Contractors’ 
Association ; Mr. Walter Davenport, Secretary, National Electrical 
Manufacturers’ Association; Messrs. E. L. Berry, A. H. Shaw, 
G. Shultz, D. M. Kinghorn, H. Tomlinson Lee, and others. Toasts 
of “Тһе King,” The Guests,” and “The Staff,” were duly 
honoured, and the remainder of the evening was devoted to a 
musical programme, which, under the direction of Mr. Fred 
Stevens, proved thoroughly enjoyable. 

The Park Street premises, to which reference has been made, 
include several floors and a commodious basement, excellently 
adapted to the needs of the electrical business carried on by 
the company. The accommodation includes commercial and 
epginceriog offices and showrooms; dynamo, motor, switchgear, arc 
lamp, and carbon stores, &c., in which, on the occasion of our visit, 
examples of the company's well-known plant were on view. Among 
the latter, special interest attached to the oil switchgear of various 
types, the mechanically-ventilated motors, the numerous examples 
of instrument work and arc lamps—the former including various 
patterns of frequency indicator of the ''Vibrating reed” type, 
and the latter, arc lamps ranging iu size from the ‘ Midget” 
to the well-known ''Excello" patterns. In the matter of arc 
lighting, indeed, one may well conclude that what Queen Victoria 
Street has lost, Park Street has gained—the situation of the new 
premises being unmistakable in the evening, especially from 
Southwark Bridge. 


THe ELxCTRI CAT Enoinkers (R. E. V.) Corps DINNER. — 
The annual regimental dinner of the Corps of Electrical Engineers 
was held on Saturday evening, December 15th, at the Criterion 
Restaurant, Col. R. E. B. Crompton, C.B., in the chair, and Mr. 
Haldane, the Secretary for War, occupying the position of chief 
guest, while others present included General Sir Neville Lyttleton, 
K.C.B.; Col. Sir Edward Ward, K.C.B.; the Hon. Rupert Guinness, 
representing the Naval Reserve Voluntcers; Mr. Trotter, Captain 
C. H. Leaf, the genial surgeon of the Corps, Col. Sir George S. 
Clarke, G.C.M G., Mr. Rice-Oxley, M.D., Major H. M. Leaf, Dr. 
Glazebrook, F.R.S., Sir A. B. W. Kennedy, and many others. 


We need not detail the history of the Corps from its formation by 
the late Dr. John Hopkinson. The facts are already known to 
most of our readers. Suffice it tosay, that the first annual training 
was held in 1898, and four camps were found sufficient, whereas 
during the past summer 18 camps were necessary, and attendance 
at camp has been absolutely uecessary as a condition of efficiency. 
Camps are held from early in April to the end of August, and the 
result is that over 80 per cent. of the members are returned as effi- 
cient every year. At the close of the last annual make-up the 
Corps included 732 of all ranks on the establishment, the actual 
strength being 775. 


In 1900, a detachment of eight officers, 55 N.C.O.'s and men, was 
sent to South Africa. This detachment returned at the end of 
1900, and was found to be so useful that five companies (12 officers 
and 231 other ranks), under the Command of Major A. Bain, 
E. E. R. E. (Vol.), with Captain D. Brady, R.E., as Adjutant, were 
sent out. These companies formed a complete battalion, acting as 
an independent unit, with its headquarters at Jobannesburg. 


The work carried out by the Corps in South Africa consisted of 
everything which an engineer, electrical or otherwise, could be 
expected to do. Searchlights were erected and worked on block 
houses, forts, armoured trains and other places. Complete electric 
light installations were erected and worked in hospitals, railway 
stations and stores; detachments were employed in mechanical 
transport, and in crecting and lighting temporary railway bridges; 
and a considerable number of men were lent to the railway 
authorities for telegraph work. Men were employed from time to 
time, as required, at other work, such as erecting ice-making 
machinery, working and repairing locomotives and other railway 
stock, and general engineering work. One officer was appointed 
Electrical Adviser to the Commanding Royal Engineer at Cape 
Town. 


After the customary loyal toasts, Col. Crompton proposed “ The 
Imperial Forces,” and emphasised the need for training. А half- 
trained man was useless, and men must be trained to fight. 


In reply, Mr. Haldane laid stress on the fact that the Army can- 
not be effective unless it has at the back of it the spirit of the 
Nation. Every nation, sooner or later, throws off any system which 
does not fit with the national aims, and even the conscription of 
the Continent is borne, not because it is compulsory, but really 
because it accerds with the ideas of the people that it is necessary. 
We are not wanting in national spirit, but such will be useless 
unless it is brought into play and made use of to support a system 
of national defence suitable to our needs. He was an optimist, and 


thought he understood his countrymen, and he felt that the army 
could not be a success unless inspired by the nation. 

Altogether, Mr. Haldane made a speech that left the impression 
that he meant well. Yet at the same time it called up the weak 
points in our army system, namely, that each successive Secretary 
for War has ideas, and tries to mould the army to those ideas, and 
the result is that the forces which make up the army, be they 
regular or voluntary, are forced like hothouse plants to grow sickly 
growths which perish under the cold draughts of some succeeding 
Secretary, so that as at one time not long ago the volunteers were 
discouraged, at another, as at present, the regulars feel sick, and no 
one knows how long this or that ruling will endure. Then again, 
the War Office, or what passes for authority, would have, it is said, 
conscription on the Continental plan, and we do not believe the 
country would stand this. As to the cost to the country, 
Col. Crompton referred to the £65 per man, which regulars 
entailed, and compared it with the cost of the E.E. Volunteer 
Corps of £6 12s. 6d. as they were at present, while for an extra 
30s. а very much more satisfactory condition would be attained, 
whereat General Lyttleton said tbat he thought Col. Crompton 
was going on to promise to supply a Chief of Staff for another 
78. 6d., and he did not doubt but that he could do it. Colonel Sir 
Edward Ward also spoke, and General Lyttleton presented the 
Hopkinson Cup, the Drill Cup and the Leaf Cup and the Testi- 
monial to Mr. Gunn, late sergeant-major. The Electrical Pro- 
fession" was proposed by Col. Clarke, and replied to by Sir 
Alexander Kennedy and Dr. Glazebrook. __ 

During the dinner a band of the Royal Engineers played a 
varied selection. While expressing our wishes for the success of 
the corps, we may well add the hope that a corps во useful and 
economical will not be shorn of any of its numbers in the way that 
seems at present to be so fashionable. If the Army is to represent 
the spirit of the country, then such corps as these should be sup- 
ported and encouraged. 


Our Own Tammany.—The following remarkable note 
appeared in the G/obe of Monday last:—'' Rarely, we imagine, has 
even the genuine Tammany Tiger of New York made an attempt 
at blackmail so shameless and unblushing as that with which the 
special organ of the London County Council is credited to-day. 
In a morning contemporary a circular is published which purports 
to come from the advertisement offices of the London County Council 
(Gazette, and which, for pure audacity, surpasses the highest flights 
of even the defunct Works Committee. It is addressed to con- 
tractors ' who desire to offer tenders to the Stores Committee of 
London County Council, and who wish to keep their names before 
this department, and in it their attention is gently but firmly 
called to the fact that ‘there are four pages set aside each month 
in the London County Council's official gazette for their announce- 
ments. ‘The rates for spaces, it is thoughtfully added, ‘can be 
had on application.’ We understand that the rates in question run 
to about £15 per annum for an eighth of a page, which, we suppose, 
is about the lowest bribe which any prudent contractor would 
think it wise to offer. The only buyer in the least likely to be 
influenced by such an advertisement is the London County Council 
itself, and the peculiar significance of the reference to contractors 
‘who wish to keep their names’ before this all-powerful purchaser 
cannot be mistaken. It is childish to pretend that it is anything 
else but a warning that those contractors who do not undertake to 
pay blackmail, under the form of advertisement rates, to the tune 
of at least £15 a year, need not trouble to tender for County 
Council work. Supposing, which we have no reason to doubt, that 
the circular is genuine, it is impossible to conceive of a more 
flagrant instance of attempted corruption, and unless the Pro- 
gressives promptly disavow both the circular and its author, who- 
ever he may be, they will be under something more than grave 
suspicion of being the aiders and abettors of a most disgraceful 
attempt to extort money by means of veiled threats.” 


The Electrical Engineers’ Ball.—Arrangements have 
been made for holding the fourth of these interesting and popular 
events at the Hotel Cecil on Friday, January 18th. "There are the 
usual representative general and executive committees, to which 
additions have been made, and Messrs. A. M. Sillar and H. 
Alabaster are again acting as hon. secretaries, with Mr. Robert 
Hammond as treasurer. , 


Institution Notes and Lectures. — Society ОЕ 
ENGINEERS.—The fifty-second annual general meeting of the 
Society of Engineers waa held on December 10th at the offices of 
the Society, 17, Victoria Street, Westminster. The chair was 
occupied by Mr. Maurice Wilson, president. The following gentle- 
men were duly elected by ballot, as the counoil and officers for 
1907, viz.:—As president, Mr. Richard St. George Moore; as vice- 
presidents, Messrs. J. W. Wilson, W. H. Holttum and G. A. Goodwin. 
As ordinary members of council, Messrs. John Aird, Joseph Bernays, 
Е. G. Bloyd, A. G. Drury, George Green, John Kennedy, E. J. 
Silcock and D. A. Symons; as honorary secretary and treasurer, Mr. 
D. B. Butler; as honorary auditor, Mr. Samuel Wood, Е.С.А. 


MIDLAND INSTITUTE OF MINING, &C., ENGINEERS.—At a meet- 
ing held at Wakefield on 12th inst. Mr. P. C. Greaves, Wakefield, 
read a paper on “ The Cost of an Electrical Unit at a Colliery.” 


LEEDS ASSOCIATION OF ENGINEERS.—The annual report for the 
year ending October 3lst—the forty-first report of the Association 
shows that it is in a prosperous condition. The membership roll 
amounts to 272; Mr. W. H. Drake is the president, and Mr. J. 
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Scriven vice-president, for the year 1906-7, and Mr. R. Lupton, of 
the Quarry Mount, Hyde Park, Leeds, is the secretary. The 
syllabus of proceedings for 1907 includes papers on the Leeds 
Tramways, by Mr. H. J. Fuller, and Producer Gas, by Mr. C. G. 
Norris. 

BIRMINGHAM AND District ELECTRIC CLus.—The second annual 
meeting was held on the 8th inst., when officers for the ensuing 
year were elected as follows:—President, Mr. W. H. Whitehouse, 


M.LE E.; vice-presidents, Mr. Wm. J. Ferguson and Mr. M.G.. 


Waggott ; treasurer, Mr. E. A. Morgan; secretary, Mr. W. G. L. 
Riddle, City Chambers, 82, New Street, Birmingham ; assistant- 
secretary, Mr. L. E. Oliver. It was decided to hold the meetings 
on the second Thursday in each month, instead of the second 
Saturday aa hitherto. 

The British Science Guild will hold its annual meeting at the 
Mansion House on January 28th, at 4 p.m. Mr. Haldane, the 
president, will speak. 

On December 6th, Mr. A. Hands delivered a lecture before the 
Royal Engineers at Chatham on the “Protection of Buildings 
from Lightning.” 

Авс WORKS ENGINEERING Soctety.—At Chelmsford recently 
Mr. Wyrill read a paper, entitled“ Factory and Power Plant.” 

Society or Moron-OwxNiBUus ENGINEERS.— At a meeting held 
on 17th inst., a paper on Some Commercial Aspects of the Motor- 
Omnibus" was read by Mr. A. A. Campbell Swinton. 


Fatality.—Through the breaking of a crane-chain at the 
Greenwich generating station of the L.C.C. recently, a steel plate 
fell upon Henry Allen, aged 40, an employé of a Birmingham 
firm of contractors, and killed bim. 


Physical Society's Exhibition.—On Friday last the 
tecond annual exhibition of apparatus was held at the Royal 
College of Science. Our notes on this subject must be deferred 
until next week, for want of space. 


Appointments Vacant,—Assistant works manager for 
Messrs. Dick, Kerr & Co., Ltd.; second resident engineer for 
‘Devon County Asylum (30s. +). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected. with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers.—The Salford Electricity 
Committee has got into a difficulty on the question of the salary to 
be paid to the borough electrical engineer. About six years ago, 
Mr. C. D. Тате, of Southport, was appointed at a salary of £700, 
aud this figure has not been exceeded, although the engineer's 
duties have greatly increased. The Lancashire Electric Power 
Co. required a manager and electrical engineer, at a salary of £1,000 
per annum, and Mr. Taite being offered the post, he resigned his 
appointment in Salford, in order to accept it. The Electricity 
Committee, however, was unwilling to part with him, and a 
majority favoured a proposal to offer him £800 a year, with a pro- 
gressive yearly increase of ££0, until a salary of £1,000 was reached. 
This Mr. Taite would have accepted bad the Committee been 
unanimous, but two members stood out against it. As there scemed 
to be no way out of the difficulty, the chairman of the Committee (Mr. 
Hodgson), sent in his resignation to the Mayor. The Electricity 
Committee, upon this, held a special mecting, and on the Mayor’s 
suggestion, the whole matter was referred to the General Purposes 
Committee. On Monday last, the General Purposes Committee met 
privately to consider the position. Mr. Hodgson was urged to 
reconsider his resignation, and he promised to do so; but the ultimate 
issue is still uncertain. 

Mr. J. Н. TARGETT, one of the charge engineers at the generat- 
ing station of the Southwark Borough Council, has resigned, having 
accepted another appointment. ; 

Mr. Francis W. Т. Warwick, an assistant in the mcter depart- 
ment at the Walthamstow U.D.C.'s electricity works, has been 
appointed to a similar position at the Ilford U.D.C.’s electricity 
works. 

The salary of Mr. Eustace, deputy electrical engineerg of West 
Ham, is to be increased from £200 to £225 a year. 

Mr. H. B. SALE has resigned his position as cbarge engineer in 
the electricity department of the Willesden District Council in 
order to take up the position of resident electrical engineer at High 
Barnet, Hertfordshire. 


Tramway Officials.—The Oldham Tramways Com- 
mittee has received 85 applications for the position of traffic 
superintendent of the tramways rendered vacant by the retirement 
of Mr. Wolstencroft, The committee selected as his successor 
Inspector Howakk, who has been in their service since the tram- 
Ways were opened. 

Tbe Manchester Tramways Committee, on Tuesday last, had 
under consideration. the position of the general manager, Mr. 
McELRovy, whose engagement under a five years’ agreement 
expires at the end of the year. A resolution was passed 
expressing confidence in Mr. McElroy, and appreciation of his 
services, with a renewal of the engagement with him. The question 
of an increase in his salary, which had been raised, was deferred. 
Mr, MoElroy is now in receipt of £1,000 a year. 


General.— Mr. J. D. Morrison, secretary and assistant 
manager of the British Prometheus Co., Ltd., severs his connection 
with the company this week. Mr. Morrison, who bas been with 
the company since its formation in 1902, voluntarily resigned his 
position on November 6th last, in order to take up a more lucrative 
post in the New Year. 

Mr. ALFRED SraTTEB, M. I. E. E., consulting electrical engineer, 
announces that he has removed his offices to 30 and 31, New Bridge 
Street, Ludgate Circus, London, E.C. 

Mr. H. Sr. Hirt MawpsrEy, chief electrician to Messrs. Newton, 
Ltd., electrical engineers, of Taunton, who is leaving the town to 
take up a position at Dursley, Gloucestershire, was recently pre- 
sented by the employés of that company with an illuminated 
album and a handsome clock and pair of bronze statuettes. 

Mr. Lancer.or W. WILD has purchased from the Electrical 
Testing Laboratories, Ltd., of Westminster, the plant, goodwill 
and all other assets connected with the carrying-on of the business 
of the Westminster Electrical Testing Laboratory. The business 
will be continued as hitherto. Associated with Mr. Lancelot Wild, 
Mr. Ronanp C. Wirp, F. I. C., will continue to act as chief chemist 
to the laboratory, Mr. IL. RiciragnpzoN BLUNDSTONE, F. C. S., as con- 
sulting chemist, and Mr. ARNOLD G. Hansarp, M. I. E. E., as con- 
sulting electrician. We understand that considerable additions 
are now being made to the plant with a view to extending the 
scope of the work undertaken at the laboratory. 

Mr. T. KrnR-JONES, A. M. I. E. E., consulting electrical engireer, 
has removed from 49, Lime Street, E.C., to more commodious and 
convenient offices at 11, Victoria Street, S.W. | 

Mr. Henry D. WILRISSON, M.LE.E., of 4, Queen Street Place, 
E.C., underwent a serious operation on Monday last week, and we 
are sure that his many friends will be glad to know that he is pro- 
gressing favourably, and may be expected to resume his engage- 
ments towards tke end of this month. Daring the interval Mr. 
Wilkinson’s colleague, Mr. FRANK BROADBENT, M.I.E.E., is acting 
for him. 

Sir Francis J. S. IIorwoop, permanent secretary to the Board 
of Trade, has been appointed permanent Under-Secretary of State 
for the Colonies, and he is followed at the Board of Trade by Mr. 
HUBERT LLEWELLYN SMITH. 

Mr. A. J. PEALL has terminated his engagement as representa- 
tive of the British Thomson-Houston Co., Ltd., 85, Cannon Street, 
E.C., and his present address is “Shanklin,” Parkstone Avenue, 
Emerson Park, Hornchurch. 


Obituary.—We regret to record the death of Mr. F. L. 
RaAMSDEN, who, as сав engineer to the Burton Corporation, formerly 
acted also as manager of the electric light undertaking. The 
latter post he relinquished when the department was reorganised 
and when electric tramways were introduced in 1903. 


NEW COMPANIES REGISTERED. 


Electrical Installations, Ltd. (91,050).—This company was 
registered on December 1st, with a capital of £5,600 in £1 shares, to adopt an 
agreement with Н. Bell, S. C. Russ and H. F. Simon for the acquisition of the 
business of electrical engineers and telephone specialists carried on by the said 
H. Bell and 8. C. Russ, and the business of an electrical engineer and con- 
tractor, carried on hy the said H. G. Simon, and to carry on the said businesses, 
and that of inavufacturers of and dealers in electrical fittings, plant, lamps, 
stoves and utensils, бс. The first subscribers (each with one share) are: H. 
Bell, 11, Queen Victoria Street, E. C., electrical engineer; S. C. Russ, 11, Queen 
Victoria Street, E. C., electrical engineer; Н. F. Sunon, 2, Mincing Lane, E.C., 
cleetrical engineer; Н. Sturton, 47, Mark Lane, E C., solicitor; R. J. Dartnall, 
28, Newington Butts, S. E., gentleman; W. A. Chamberlain, Laburnum, St. 
Anne's Road, Barnes, S. W., gentleman; and A. J. Barnett, 46, Castlewood 
Road, Clapton, N.E., clerk. No initial public issue. The number of directors 
is not to be less than three nor more than tive. The first are H. Bell, 8. C. Russ 
and H. F. Simon, each of whom may himself act as a permanent director, or 
appoint another person in that capacity while he holds 200 shares; rei;nunera- 
tion, £50 each per annum. Registered office, 11, Queen Victoria Street, Е.С. 


Ecco Battery and Electrical Co., Ltd. (91,032).—This com- 
pany was registered on November 30th, with а capital of 42, 000 in £1 shares, to 
adopt an agreement with Mrs. M. Andrews, and to carry on the business of 
electricians, electrical, mechanical, gas, water, manufacturing, consulting and 
general engineers, ironmongers, coustruetors of clectric tramcars, motor-cars, 
carriages, cycles and other vehicles, manufacturers of and dealers in dynamos, 
motors, telephones, bells, batteries, lamps and electrical apparatus and 
fittings, dc. The first subscribers (each with one share) are:—R. D. Cooper, 
Rookley, Camden Park, Tunbridge Wells, director; T. Whaley, Glenartney, 
Clacton-on-Sea, gentleman; Mrs. J. H. Whaley, Glenartney, Clacton-on-Sea ; 
P. Hopper, 73, Church Hill, Walthamstow, Essex, electrical engineer; H. J. 
Starkey, Stratheden, Grove Road, Wanstead, electrical engineer; Mrs. H. M. G. 
Cooper, Rookley, Camden Park, Tunbridge Wells; and Miss M. M. Rose, The 
Oaks, Camden Park, Tunbridge Wells. No initial public issue. The number 
of directors is not to be less than two or more than five; the first are R. D. 
Cooper, P. Hopper and T. Whaley. R. D. Cooper may retain office for five 
years without qualitication ; qualification of other directors, £100; remuneration 
of P. Hopper and T. Whaley, £25 per annum for each year's service ; of R. D. 
Cooper, £50 per annum for each year's service. After such fees have been 
paid, the said R. D. Cooper is to receive £25 per annum for each year's service; 
remuneration of other directors as fixed by the company. 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph 
Works Co., Lt. 


Tur meeting of this company was held on Tuesday at the offices, 
106, Cannon Street, Major Leonard Darwin in the chair. 

The CHAIRMAN, in proposing the adoption of the report (see 
the ELECTRICAL. Review, December 14th), after referring with 
regret to the loss the company had sustained by the death of Mr. 
George Henderson, one of the directors, said that the accounts were 
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not so entirely satisfactory as the board could wish them to be, yet 
there had been no hesitation in coming to the decision to recom- 
mend that the distribution to be made to the shareholdera should 
be at the same rate as they had averaged for nearly 40 
would interest them to know that the total turnover of their business, 
taken from an average of the last five years, was within £2,000 of 
10 times the total turnover taken from the average of the five years 
ending 1869. That meant that in a period of 37 years the business 
had increased tenfold. Taking another comparative period during 
which the business increased 300 per cent., the general expenses, 
excluding depreciation and debenture interest, had only increased 
by 60 per cent. On almost every occasion when the chairman had 
addressed them be had pointed out the progressive nature of the 
business, but he had also indicated the continual increase in com- 
petition, and latterly, the phenomenal price to which raw material 
had advanced. 'These remarks must not be understood by the 
shareholders to mean that the situation was one with which the 
board found itself unable to cope, but they merely meant that their 
difficultiesin obtaining remunerative business were much greater, and 
that the management required increasing vigilance to properly 
understand the trend of the markets. There was a serious handicap 
in all industrial businesses carried on in the neighbourhood of this 
great city. The extravagance in municipal management due to 
want of knowledge of its indirect effects, injuriously influenced 
those businesses, and, so far as they were ccncerned, they believed 
that this extravagance was costing them some £25,000 a year more 
than if their works were established in the Midlands or the North 
of England instead of at West Ham. Fortunately, by accumulation 
out of the revenues of past years, they were equipped in such a way 
as to enable them to work at a fairly low proht, but the lowness of 
that profit brought with it a greater liability to fluctuation, as a 
small percentage on the turnover was equivalent to a Jarge per- 
centage on the profit. They were hoping for a lowering of the 
price of the materials they employed in their works; the medium 
classes of india-rubber still maintained their full values, but fine 
Para had given signs of being easier, the price that day being about 
8 per cent. lower than at the corresponding period of last year. 
That lowering might te due to the increasing quantities of high- 
grade rubber whi h were arriving from the plautations of Ceylon 
and the Straits Settlements, and they anticipated that the increase 
would be very great in the near future on account of the large 
tracts of land which had been placed under cultivation in the last 
few years. 

Mr. C. H. Моовк seconded the motion, and the report was 
adopted. 
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Underground Electric Railways Co. of London, Ltd. 


Tus directors’ report to June 30th, 1906, states that the whole of 
the construction work of the company is now nearing completion. 
After the opening of the Great Northern, Piccadilly and Brompton 
Railway in the current month, all that will remain to be done will 
consist of a few months’ work on the Charing Cross, Euston and 
Hampstead Railway. 

The power-house at Chelsea and all the sub-stations for the 
supply of electric energy to the District Railway, the Baker Street 
and Waterloo Railway and the Great Northern, Piccadilly and 
Brompton Railway have been completed. The sub-stations and 
eub-station equipment for the Charing Cross, Euston and Hamp- 
stead Railway are finished, with the exception of three sub-stations, 
which are so wellforward that they will be ready for working 
some timé before the completion of the railway. Electric energy 
is now being supplied for the working of about 14 millions of car- 
miles per month for the District and Baker Street aud Waterloo 
Railways, and the directors are pleased to be able to report that 
the;supply of current from the power-house aud sub-stations has, 
since the commencement of electric train working, been maintained 
with most unfailing regularity, and to the entire satisfaction of the 
users of the power. 

The results anticipated from the introduction of electric traction 
on the District Railway have not as yet come up to the expect- 
ations of the directors. 
the failures and uncertsinty which characterised the new train 
services on their first introduction ; and although the train services 
are now working with normal regularity, the traffic has not fully 
recovered from the effects of the early failures. 

The Baker Street and Waterloo Railway was opened for public 
traffic between Baker Street and Westminster Bridge Road on 
March 10th last. The extension to Elephant and Castle was 
opened on August 5th. It is expected that the line will be opened 
to Great Central Station in February next, and to Edgware Road 
in May next. The ventilation of this railway is so excellent that 
it has been the subject of much favourable public comment. The 
cars run emoothly and well, and the frequent train service, con- 
sisting of trains at intervals of 24 minutes during the busy hours of 
the day, is attracting more traffic, as the facilities offered are 
becoming better known. There is every reason to believe that the 
traffic will continue to increase steadily and satisfactorily. 

Tbe railway is now ready for use except with regard to two 
stations, which will shortly be completed. Full train services have 
been running for trial for some weeks, and the complete organisa- 
tion for working has been arranged and is ready for opening. 
Arrangements have been made for the running of a frequent train 
service, beginning with trains at intervals of 24 minutes, which 
will be reduced to two minutes or lesa, if required. 

The laying of the permanent way of the Charing Cross, Euston 
and Hampstead Railway has been completed, and the erection of 
all the stations is proceeding satisfactorily. The building of the 
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These results were adversely affected by 


rolling stock is well advanced, and so much of it has already been 
delivered that there is now no practical risk of any delay with 


regard to car equipment. The whole of the work on this railway is 


making good progress; it will be opened for public traffic in June 
next. 

Since the last report the London United Tramways (1901), Ltd., 
authorised tramways in Kingston, Surbiton and New Malden, and 
between Brentford and Hanwell, which were then under con- 
straction, have been completed and put into successful operation. 
In connection with the Wimbledon extensions joining up with the 
London County Council tramways system at Summerstown and 
Tooting, the work is being rapidly pushed forward, and it is 
expected that the contractors will have completed the lines ready 
for opening for public traffic in May nent. | 


Adelaide Electric Supply Co., Ltd. 


THE second annual general meeting of this company was held on 
Monday, at the offices, Finsbury Pavement House, Mr. R. P. Sellon, 
M. I. E. E., presiding. | 

The CZzHaIRMAN, in proposing the adoption of the report (see 
ELECTRICAL RevrEw, December 14th), after apologising for the 
absence of Mr. J. B. Braithwaite, the chairman of the company, 
who is in America, said that with regard to the Adelaide under- 
taking the progress made during the year had been of a wholly 
eatisfactory character. The total revenue at that station had 
amounted to £16,580, two-thirds of which had been obtained from 
lighting sources and one-third from power. They bad now some- 
thing like 1,000 н.р. connected to their mains at Adelaide, which 
compared very favourably with many undertakings covering an 
area of similar dimensions. They had expended £7,074 in earning 
that revenue, which included £1,096 expended on repairs and 
renewals in order to keep their buildings, plant and mains in a con- 
dition of efficiency. At Port Adelaide the revenue had amounted 
to £2,403, practically the whole of which had been derived from 
lighting. there being very little demand for power. That had cost 
them £2,160, including £170 on repairs and renewals, leaving a 
small loss of £56 on that station. At the last meeting the directors 
advocated, and the shareholders approved, a policy of supplying the 
Port Adelaide station in future from their main generating station 
at Adelaide, and closing down at Port Adelaide the generating 
portion of the plant. That policy had been given effect to during 
the past year, and within the next few weeks, or at most a month 
or two, the work would have been completed. In the meantime, 
however, it was satiefactory to know that the loss for the year had 
been reduced from tbe previous figure of over £300 to the present 
one of £56,and that loss they hoped would hereafter disappear, 
and Port Adelaide become a source of net revenue. There was a 
net profit of £9,124 on the year's working; £1,500 had already heen 

aid in payment of a half-year's dividend on the preference shares, 

eaving a balance of £6,297. The directors recommended that that 

should be appropriated as to £2,250 in payment of the balance of 
dividend on the preference shares ; a dividend at the rate of 24 per, 
cent. per annum on the ordinary shares, £3,254; £500, being about 
one-third of the costs of the issue of preference shares during the year 
should be written off the profits; that a further £1,000 should be 
applied to the foundation of a depreciation acceunt, and that the 
balance of £792 should be carried forward. £17,321 had been 
expended during the twelve months in carrying the main from 
Adelaide Station to Port Adelaide, and in extending their system 
of mains into some of the leading residential suburbs around 
Adelaide. On August 31st last their total lamp connections 
amounted to 39,396 8-0.р. lamps, and 1,119 н.р. eonnected to their 
mains, making a total equivalent of 79,204 lamps. It was interest- 
ing to note that while the increase in business during the year had 
been about 20 per cent, the gross profite had increased by 51 per 
cent. They had ordered a steam turbine plant for their Adelaide 
station in order to meet the growing business, and they confidently 
believed it would have the effect of yielding further economies in 
their generating costs. Negotiations had been proceeding for some 
time past with a view to consolidating the present system of horse 
tramways in Adelaide into one body, and the substitution of 
‘electric traction for horse. The Government of South Australia 
had introduced a Bill into the Legislature with that object in view 
which, he understood, had pas:ed the Lower House. In any case 
that project must have an indirect. bearing upon their company, 
and under certain circumstances it might have a very di 
bearing. The shareholders might rest assured that the whole 
question was receiving very careful attention at the hands of 
the board, and they hoped the result might be such as to not 
only not prejadice, but to operate favourably to, the interests of the 
company. | 

Mr. A. G. GREIG seconded the motion, and the report was 
adopted. E 

Subsequently, on the motion of Mr. A. Е. FakisB, seconded by 
Mr. Gruia, Mr. Percy Sellon was voted £100 as additional re- 
muneration as a director, Mr. Farish explaining that during Mr. 
Braithwaite's absence from the board extending over a period of 
seven months, Mr. Sellon had practically performed the work of two 
directors. i 


Prospectus, 


The Victoria Falls Power Co., Lid. The prospectus, for which 
the public had been prepared ‘by the very full and laudatory 
epistles appearing in the newspapers, has been advertised this 
week, offering £625,000 preference capital in £1 shares at par: 
The list of subscriptions was to close by yesterday morning, with 
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tbe exception of applications from shareholders in the British 
Bouth Africa Co., which are receivable up to 10 a.m. this (Friday) 
morning, and these applications will have preference in allotment 
up to 312,500 shares. 

Since the scheme was criticised in our pages, the company's pro- 

have undergone great alterations. For instance, at the end 
of last week it was announced that Messrs. Lewis & Marks and the 
Vereeniging Estates, Ltd., had decided not to proceed indepen- 
‘dently with the erection of a power station at Verceniging, as they 
had entered into an arrangement with the Victoria Falls Power 
Co., Ltd., under which Mr. Isaac Lewis joined the board of that 
company. When the prospectus was made public, therefore, the 
only rival was the Rand Central Electric Co., Ltd., which 
has for years been supplying power to Rand mines and other 
consumers. On Wednesday, 19th inst., however, after the 
original prospectus was well before the public, the further 
announcement was made that a provisional arrangement had been 
made with the Rand Central Electric Co. for the purchase 
of its undertaking, in exchange for £175,000 preference capital, 
end £175,000 debentures, in the Falle Co., the Rand Co. retaining 
its cash assets of £130,000. The Falls Co., therefore, will have the 
steam-driven power plant of the General Electric Power Co., at 
Driehook, near Germiston, on the Witwatersrand, for which it pays 
£150,000 in cash, it will have the exclusive right for establishing an 
auxiliary steam-driven station at Vereeniging, will absorb the Rand 
Central Electric Co., Ltd., and, lastly, may, at some time or other, 
proceed with its scheme for the utilisation of the Victoria Falls. 
The prospectus gives a good deal of information concerning con- 
tracts made with leading mining groups for power supply. The 
Times, in its financial column, received the original prospectus with 
the followiog appropriate criticism :— 

It need not be said that the enterprise, by which the greatest 
waterfall in the world is to be harnessed for the service of the 
greatest goldfield extant, is romantic and fascinating. The story 
of South African, and especially of Chartered, finance has shown that 
many shareholders scem to be content with romance and fascination, 
even when unaccompanied by dividends. To such as these this 
prospectus will appeal strongly. Those who look for profits will 
be comforted by the reflection that the company's steam-driven 
installations ought to earn it dividends, as long as it does not spend 
all its resources on the Falls scheme, concerning which it must be 
admitted that the capital cost will be a serious bar to net revenue, 
. . . This being во, it would not be surprising to find that, as far as 
the Rand is concerned, the company ultimately devoted most of its 
attention to steam-created power, reserving the water power of the 
Falls for the requirements of Rhodesia, as and when developed.” 

The Falls utilisation thus becomes—for the present at any 
rate—a small item in connection with the undertaking, and if 
that be so it is difficult to see what justification there is for 
the African Concessions, Ltd. to take one million fully-paid 
oruinary shares and £120,000 in cash for the various interests 
it has agreed to sell Of this amount £95,000 in cash and 
400,000 ordinary shares are to be provided for the British 
South Africa Co.; 100,000 shares go to the subscribers of the 
£625,000—5 per cent. debentures (if allotted) ; and 100,000 shares 
are for the acquisition of the patent rights relating to the system 
of hydraulic accumulation of energy." Subscriptions for £625,000 
debentures at 95 per cent. bave been guaranteed conditionally on 
full allotment of the present issue. 
will pay 6 percent. interest per annum on the preference shares during 
the construction period ending December 31st, 1908. The A. E. G., 
of Berlin, will constrcect the 24,000-H.P. steam-driven plant for 
supplying energy until such time as the erection of a transmission 
line from the Falls and the necessary works have been completed," 
and it is stated that it will be possible to commence delivery of 
power from this steam station at the end of two years. 


Stock Exchange Notices,—The Committee has ap- 


pointed a special settling day as under:— 
Thursday, January Srd.~-Cascade (1906) Power Co., Ltd.—52,262 shares of £1 
each, fully paid, Nos. 1 to 52,262; and £49,755 4 per cent. debenture stock. 
Mabira Forest (Uganda) Rubber Co., Ltd.—95,000 shares of £1 each, 10s. 
paid, Nos. 1 to 1,002 and 26,003 to 120,000. 
And ordered the undermentioned securities to be quoted in the 
Official List :— 
үш and South London Railway Co.— 4150, 000 6 per cent. preference stock 
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Mabira Forest (Uganda) Rubber Co., Ltd.— 95,000 shares of £1 each, 10s. 
paid, Nos. 1 to 1,002 and 26,003 to 120,000. 5 | 

Montreal Water and Power Co.—4£252,900 first mortgage 4 per cent. prior 
lien gold bonds of £100 each, Nos. 1 to 1,722 and 2,001 to 2,700 (registered). 

Rangoon Electric Tramway and Supply Co., Ltd.— £150,000 44 per cent. first 
mortgage debenture stock ; and 30,000 6 per cent. cumulative preference shares 
of £5 each, fully paid, Nos. 1 to 30,000. 


The Committee, has been asked to grant a quotation to— 
Ferranti, Istd.— £100,000 5 per cent. first mortgage debenture stock. 


Lancashire Power Construction Co.—This com- 
pany met in London on 14th inst. Mr. Henry Wolfenden, who 
presided, said the accounts covered the 15 months ending 
December 318, 1905. The salient feature in the accounts was that 
£172,540 had been raised on capital account, and £173,259 spent. 
The capital account was now overdrawn by £23,000. According to 
the report in the Manchester Daily Guardian, he went on to say 
that the shareholders were practically interested ia the Power Co., 
which was doing active development work, the cost of which was 
received from the Construction Co. At the present time there was 
£24,000 outstanding for work done or to be done. Towards this 
they had available on the uncalled “ B" share capital £16,644. At 
present, therefore, they were faced with a deficiency of capital of 
£31,000, which would be considered later on. The delivery of 


. Btreet. 


The British South Africa Co. . 


current to customers from the station at Radcliffe was begun 


in October, 1905, and at the date of the report there were 12 
customers being supplied with energy, and others were being con- 
nected with the mains. The position was very satisfactory at this 
early stage, and the directors believed they were close on the time 
when receipts and expenditure would balance and leave a reason- 
able sum for depreciation and interest. The turbines and 
generators had been tested at the makers’ works, and proved to be 
more efficient and to have a greater power than guaranteed by the 
makers. Over 50 miles of underground transmission cables had 
been laid, and 10 miles of overhead lines erected, together with 
234 miles of underground telephone cables and 5} miles of over- 
head telephone lines. He had been in communication with many 
local authorities, and in the case of Swinton and Pendlebury an 
agreement had been sealed for a bulk supply, but had been found 
to be u/tra vires, and had been rescinded. Amongst others, one of 
the largest textile manufacturers in the world had given orders for 
3,000 н.р. The report was adopted. 


Anglo-Argentine Tramways Co., Ltd.—The deben- 
ture interest warrants for the second half of 1906 will be posted on 
the 29th inst., and the warrants for the preference dividend for the 
same period will be posted on the 31st idem. 


Telephone Co. of Egypt, Ltd.—The register of 
transfers of 4 per cent. and 44 per cent. debenture stock will be 
closed from December 18th to 31st, for the preparation of warrants 
for interest due January Ist, 1907. 


Costa Rica Electric Light and Traction Co., Ltd. 
—The annual meeting of the shareholders of this company was 
held on Wednesday, at the offices, Dashwood House, Old Broad 
We are unable to give a report of the proceedings, as our 
representative was refused admission to the meeting, and his 
request for a copy of the directors’ report was not complied with. 
For the following abstract of the report we are indebted to one of 
our financial contemporaries:—'' The report for the year ended 
June 30th last states that the net earnings in Costa Rica have 
amounted to £12,418, as against £10,159 in the previous year. After 
payment of debenture interest and administrative expenses, there 
remains a surplus profit of £2,473, as against €392 in the previous 
year. This has been applied in reduction of deficit from earlier 
years. A further issue of debentures (£10,000) was made during the 
year, and had been devoted to the construction of a new dam (giving 
greatly increased water storage) and to additional machinery and 
cables, with a view to meet the increased demand for current as 
well as to improve the service. The work is now practically 
finished, but no advantage whatever has been derived from it in 
connection with the business of the year. The new concession of 
50 years both for lighting and tramway, granted to the company by 
the municipality on November 20tb, 1906, has been confirmed by 
the President of the Republic of Costa Rica. 


Eastern Extension, Australasia and China Tele- 
graph Co.—An interim dividend for the quarter ended Sep- 
759 30th of 2s. 6d. per share, free of income-tax, has been 

eclared. 


Provincial Tramways Co., Ltd.—At the meeting 
held on 14th inst., the directors’ report (printed in our last issue) 
was adopted, and the dividend recommended therein was 
approved. 


Reduction of Capital.—In the Chancery Division of 
the High Cóurt of Justice on the lith inst. the petition of the 
Northallerton Electric Light and Power Co., Ltd., for sanction to 
a reduction of capital was considered and the order approved by the 
judge. 


Melbourne Tramway and Omnibus Co., Ltd.—An 
interim dividend at the rate of 12 per cent. per annum for the half- 
year ending December 31st has been declared. 


Blackpool Electric Tramways (South), Ltd.—The 
annual report states that the financial position of the company is 
still practically the same as last year. The 33,513 shares out of 
50,000 in the preference capital of the Blackpool, St. Anne's and 
Lytham Tramways Co. and the 80,598 shares out of 100,000 in the 
ordinary capital of that company constitute virtually all the assets 
of the company, and, inasmuch as no dividend has been declared 
upon the ghares of the older company, thia company is still without 
revenue, although expenses occasioned by the continued separate 
existence of this company have been incurred. The directors add 
that they hope a scheme for terminating the separate existence of 
the Electric (South) Co. will be shortly brought forward again, 
and that the consent of all necessary parties will be obtained and 
the scheme completed. 


Siam Electricity Co. — A Singapore paper says that 
the Siam Electricity Co. is to increase its capital by £30,000, 
to enable it to extend its operations and to redeem its 7 per cent. 
debentures. ` | 


France.—The balance-sheet of La Société Industrielle 
des Téléphones, of Paris, for the last financial year shows а profit 
of only £64,132, as compared with £86,956 in the preceding 12 
months. 
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" | Fort- Receipts for No. Route 
Locality. night | the of Total to date. miles 
| ended. fortnight. | wks. open. 
TOI | £ £* ; Ж” ‚8 
Aberdeen  .. .. Dec. 12 | 2,426 le 12 23 41, ‘986 n 2,067 | 14-4 we 
mz che By Вн вето |: 
Bath .. ee ee 57 2 1, + | 0, 53 + 6,5 | ° 
Belfast s S. „ 14 6,614 — 4 49 | 165,789 148,794 40 +6 
Birkenhead . .. „ 16 1,931 — 47 87 | 89,614'+ 950/195 .. 
Blackburn : „ 12 1,151 + 40 373 | 89,258 , 2,84 186 
Blackpool € соң, .. „ 13 593 + 88 35 48,278 |+ 8,653 11:87 .. 
си t am ES t , + ' 5 oe 
Bolten "d 16 38822 222 87 79,457 |+ 6,438 | 96 Qa 
Bournemouth e+ 9, 12 2,00 — 76 30 | 63,322 ,+10,760 20:5 + 1? 
Bradford ee ee | 9 15 8 032 md 67 97 1 169,825 |* 6,897 | 58 + Ы 
Brighton .. . » 16 1,371 — 101 37 38,05 95 
Bristol eo co. , 11 i 9,087 S буады 127 ee | ee ee | 28°5 ee 
t. Elec. Trao. i | | 
Виа ee е , 7 t 446 ee 7 49 ' 10,912 | + 818 | 8°65 | ce 
Barnsley ee ee [T] 7 301 * 7 57 | 7,945 a 87 AES 
Barrow ea е е 97 7 42 | + 15 39 12,701 + 949 ; 5:87 | ee 
Cavehill sira T 101 #7 „ 4,306 |+ 1.95. 
Devonport xt are t BS + 36; yy : 22,511 4 148 8°85 | .. 
Gateshead. . . „ 7 1.950 f 98 „ | 47.746 4 2,597 11°25... 
Gravesend.. <! „„ 7 41 + 27 „ 11,90 . G9, 65 .. 
Greenock „ 7 1,030 — 102] „ , 82,95 (+ ВІЗ 4725 
Hartlepool * „ 7 487,— 86! ,, | 14697 + 1,664 672: .. 
Kidderminster ..| „ 7 177 — f BBST — 46 ws | .. 
Leamington ..; » 7 938 AT p | 8455/4 2719 8l.. 
Merthyr .. „ 7 373 f 87 „ | 972414 481 KOR 
{Metropolitan e|» 7| 65.360 1,2 „ | 167,953 187.962 22 
Middleton. . 77 7 | 576 + 5 ” 17,183 + 699 8:6. oe 
Mid. Joint Com’ tee » 7 | 17.881 —1,936 „, 490,017 7111,46 | 5. 
Peterborough «.| „ 7 48.4 831, 6,336 — 225 5•8 1 
Potteries „ 7 3.778 f 125 „ | 88.200 |+ 4,430 | 99 |. 
Rothesay .. % cw 7 | 81 * 83 „ ' 10,892 |+ 1,612 275 
Southport oe, » " i 457 l+ 21 | э | 15,637 | 634 8°17 m 
Б. Metropoliten. „ 7| 1,058) .. 49 | 15890.  .. | t s. 
Swans en „ 7 1.72 f 296 49 | 41415 + 6027 55 | .. 
emouth ee | Т, 7 301 — 43, „, 12,515 — 20 ' 8°75) .. 
eston-e-Mare../ » 5| 68 + 6}, | TM i+ 6% 8 |. 
Worcester. 7 450 — 14, , 13,919 — 783 | 5°76! ., 
Wrexham.. »? 7 H 191 t 3 98 5,107 + 190 oe ee 
Yorks. Wool. Dist. » 1 | gn + 13 [T] it PET | 11 ee 
Miscellancous oe 97 ) == Р) 9,9 5,2 © m ee ee 
Burnley ee ee | 9? 15 . 9,243 t 95 | 19 ee | ee 7:6 | oe 
* Burton-on-Trent .. | » 16 | 520 T 9 37 11,203 — 407 10 |+1°5 
B ee oo} p 16 1,687 ая 97 | 86,159 3 10˙ 5 
Bory „5 ae 15 | 3,162 + 1 36 | 1605 E 1.24 15°87) .. 
lisle ,» (i+ Б , T 14 ee t ee 
Chatham and ‘Dist. „ 19  1212:4 10) | 60 81,448 4 1,855 ' 19:8. + 8:5 
Cork ES ee oe [T) 13 817 — 15,6 23,020 — 40 9°89 | oe 
Croydon sb ey. n»n H | 2,152 + 228 28 42,160 + 4.235 12 + 3 
+ Darlington oa ee ,» 8 ' 196 + 13 К 86 | 1,739 + 295 | 4'67 926 
„ ЕИ ИЧЕ ЧЕ 
ver.. eo e п | ' , "jo ee 
Dublin ә e „ 11 | 9,2790 — 1 24 ; 126,972 6,201 18-75 + '25 
Dundee ^ .. 6.1 o» 12 2,08 |+ 208 28 83,636 5,964 |13 * 5 
East Ham ee oe | 97 15 1,525 + £6 | 37 38,923 i+ 3,173 | 8 |* А 
Exeter „ 14 495+ 73 87 lh 190 + 400 4 55 
Glasgow si ee | » 16 89,931 11,575 31 | 480,977 743,515 86˙75 411 
Hastings e|» 14 1009; n SANE A 
ace bed e|» 15 2,772 ＋ 161 87 50.974 + 5,803 38 |.. 
Hu и oe ee , LAJ 15 4,551 + 260 37 86,220 + 3,039 18 ee 
ford a. „ „8 405 16 86 : 17,49 1+ 481 67 
Ilkeston eo е» | ,* 12 223 + 28 87 | 5,019 + 618 | 8°5 oe 
Ipwich  .. , 15| G53 4+ 5 27 | 16489 |+ — 118 105 | .. 
Isle of Thanet... | » 15 | x — i 20 947906 + em 135 xs 
Kilmarnock ee oe » | + 3 І 3 i L + | 4° | oe 
+ Kirkcaldy . e| o 12 Alt 43. „„ Tb! .. 
Lan‘kebireTrm.Co.| » 13 1675 + 63 | 60 | 44,206 '+ 6,595 12˙56 T 3 
Lancashire United T 8 | 993 + 9 | in ida 717 772 7 ) a 110 
Leeds ee ool 99 1, 092 |+ i , Ф240, | + 6°5 
Leicester ee ee 99 15 | 4,054 ae 181 | 59 | oe ee >. ee oe 
Leith ee oe oe | 9) i 9 195 + 485 10 | 3925 EE 2 6 t 1 
iverpool oe @e ” i 1,18 + 51 | 4 (0 0 + Кы, ) 104 + 
Tee e e „ I 51,72 142040(1 85 | 621,580 | + 400,918) 111-15 +604 
London United .. | „ 14 10,127 f 1,860 50 | 308,194 77,1544 
Lowestoft .. ..! » 17 281 /. 83 11 |; 1,925 |+ 289 86 | .. 
Manchester o» 16 26 277 71.223 |is 515,897 788,930 | 146 121 
Newcastle . oe, » 15 7.8197 450 1 151,441 111,039 25˙5 
Newport „ 15 1,115 58 23,748 |+ 1813 MT 4 18 
Northampton el» H, 73014 3 37 16,578 |.- 658 65 .. 
Oldbam . . » 16 8314 + 218; ER 69,259 + 6,804 38.75 
Pontypridd .. es | ” i | E + 28 81 а + m us к 
Р rtsmou oe @e 99 n 4 + r Л + v L] v. 
Preston -  » 12 1,344 + 190 "à . 10 
Reading , 13 1420.4 23 87 28,830 + 497 T6 |.. 
Rochdale... vs | » 15 1,672 + 158 36 T | 906 .. 
Rotherham .. oe | n» 13 | (69 |+ 110,87 18.720 + 1, e22 10 7 C6 
Salford T s „ 10! 8,417 H 205 36 | 165,910 + 6, 438 88:9 | .. 
Bhefüeld ..  ..| » 18 10,593 /+ 835 | 88 | 202,279 414,040 35-754 13 
Southampton | » 12 1,658 |— 47 363 86,433 |+ 568. 
CT ee) tg) ath GL | Mes E DUE 
Runderland . oes 39 9 + , t E e. 
We 2 DERE ML IB TE en 
+ [Tyneside ee ee | ec. i 8 | + 4 | | ' + ee 
Walthamstow ..| » 15 381,4 68 37 2,324 ' 9 |.. 
West Ham .. .. » 13 4,160 |+ 490 57 | 84,268 +18, 559 147 +14 
Wolverhampton .. | , 12 1,094 | 102 86 981,639 |+ 1,699 12:5: .. 
Yorks. W. Riding ee oF 16 1,868 E 368 50 43,180 ee ee ee 
Baker St.-Waterloo | , 15 , 4,305] .. 24 39.215  .. 6˙7/5 
Ore ERE FPE REIHE 
Cit & B. Lon. у. | p 0 ж: , + $9 d Р ee 
Dublin-Lacan Rly. | „ H 183; .. | 24 | 2,983 pA 7 |... 
G.N. and City Rl » 15 8,966 ＋ 180 24 41,528 |+ 2,524 86) .. 
L' pool Отог d y | м 16 2,659 — 52 24 | 85,401 — 423. 0'8 ,.. 
Mersey Railway .., » 15 8,616 f 126 24 40,981 |+ 2,945 45 
Metropolitan Rly... | „ 18 82,19 24 959, 565 un 705 | .. 
Met. District Rly... | „ 16 16,469 + 391 24 | 185.018 |.-18,117 | 24 | 28 
VVV 17 10.528 1 430 49 1134887 4.76817 бм! 8 
Aucklan oo ee n , + | У, + 7, :'24  4- 
терр ee Nov. 11,836 + 1,088 ee ee | ee ee | ee 
Brit. Columbia Rly. Oct. 25,542 4 3,541 17 93,472 412248 | .. oe 
u'n'sÀ'r'sE.T.Co. | Nov. 17 3,185 + 879 46 63,697 i+ 9,414 24 
Bu'n's A'r's-Blgr'no | Dec. 9 8,110 | + 1,135 49 179.532 + 9, 804 M 
Calcutta "E 16 | 6,867 eo | ee oe ee 
Саге юно T, Là. Nov. | s eo oe ee ee 
e PIE 3 . oe ee • ee 
Kalgoorlie, W. A.. An | ‚1728 46,661 205 | .. 
v p ‚ | Deo. 15 | 1,001 22,044 + 2,650 10°5 | +1} 
Lisbon ee ee Ov. 25,682 oe ee ee ee 
Mexico ee ee Bep. 74,400 ee ae oe ee 
bu (W Dec. 14 467 72,901 |+ 8,999 | 24°95) +6 
* Com the corresponding ot 1988, t One T only, 
f instodes borse, steam and г receipts, 1 One mon d 


STOCKS AND SHARES. 


Tuesday Afternoon. 
Ir we had any intention of throwing a strenuous energy into this 
column the week before Christmas, the very prices in their markets 
would fight against us. For alterations are like the plums in charity 
puddings for sparseness, and items of news as cedar trees on the sand 
for multitude. 

There are not many, however, wbo have heard of a new electric 
lighting company which may possibly put in an appearance after 
the holidays, the capital being required for a well-known holiday 
resort iu Cornwall. So far, matters are rather embryonic, апа only 
& fcw of the preliminary details have been settled. 

Criticism of the new Victoria Falls power scheme has not been 
noted for its severity except in one or two places of honourable excep- 
tion. Whether or not the lavish method of advertisement ndopted 
may be responsible for the silence of some of the popular guides in 
finatce, we need not now inquire. A dealer in the Stock Exchange 
summed up one aspect with a certain amount of neatness. 
“ Will it go, do you think? ” he was asked. Why people should 
give any premium in the market,“ he replied, “ when they are 
pretty certain to get every share they want at par by applying, for 
the life of me I can't see.” The price quoted in the Stock Exchange 
was 4 to } premium—the usual “extra turn” added to the other 
attractions of the programme as unfoldcd in the prospectus. But 
the Stock Exchange has taken only a languid interest in the 
concern. 

Last Saturday’s opening of the latest Tube was accomplished 
without let or accident, but the price of the shares has not benefited 
by the attention called to them. It is not at all unlikely that the 
new company will do more good to allied undertakings at first than 
to its own proprietors, but the route is an cxcellent one, and in 
time the bulkily-named Great Northern, Piccadilly and Brompton 
may do well. One always remembers, however, that the Central 
London, with its splendid route, comfortable and quick service, has 
hitherto paid no more than 4 per cent. on the Ordinary capital, and 
that there is some doukt whether even this modest rate will be 
distributed in respect of the year now ciosing. 

Metropolitan Ordinary eased off two points to 614, upon the idea 
that the newcomer will capture most of the traffic between 
Hammersmith and the North of London. This it is almost sure to 
do, since it offers a service more expeditious, convenient and 
economical. It may happen, however, that the amount of lost 
traffic will not turn out to be a particularly heavy onc, after all. 

Districts are 20, and the other electrical issues are unchanged on 
the week. 

Telegraph varieties are slow to make апу recovery. Eastern 
Extensions rose 3 to 133, but Eastern Ordinary remains dullish at 
about 133, while the Preference stock has receded another point. 
The American Companies' issues are lower, and West India and 
Panama at у”; have lost . This diminutive fraction was gained 
by West Coast of America shares. Marconi’s are down to g, а 
further small fall. : 

In the telephone list, the 4 per cent. Debenture stock of the 
National Company rose 1, and this is the eolitary fluctuation. 

Weakness, as usual, isthe key-note of the electricity supply group. 
Falls have taken place in Charing Cross Ordinary and City under- 
taking Preference. Metropolitan Ordinary at 74 are the $ lower. Two 
or three debenture stocks have each shed a point, but Urban Deben- 
ture hardened and so did Central Electric Debenture. The former 
is the stock we were indicating a few weeks back as a reasonably 
cheap 4} per cent. investment. 

London United Tramways Debenture is 2 lower; business was 
marked on Monday at 903. This, notwithstanding that the stock 
is full of dividend, and that the company is one of the group 
working with the various Tube lines that owe their inspiration, 
and some of their energy, to the Underground Electric Railways 
Company of London. British Columbia Preference is a little 
lower, and Brisbanes rallied to 18. 


Manufacturing shares show a hardening tendency. British 
Aluminium have again advanced, this time to 6 middle. Brush 
Ordinary hardened to 35s., and Electric Constructions to 7s: There 


was в slight decline in Dick, Kerr Ordinary shares. More interest 
i8 being taken by the general public in the Industrial market asa 
whole, and the other day there was a buyer, at 258., of Willans and 
Robinson Ordinary shares. Trade in electrical circles, however, is 
not brilliant, and, rather than labour the unpleasant point, the risk 
is taken of this column looking unduly short to editorial eyes 
when any offer to prolong it with етеш would only arouse the 
readers’ noes. 


Anglo-Portuguese Telephone Co., Ltd.—The directors 
have declared an interim dividend at the rate of 3 per cent. per 
annum. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Soon Bu8100685 QUBA 
or Dividends for the last осон | ссн | week ended Bie + 
x four years. Dec. 11th, Deo. 18th Рес 19, | Pa 
96,000 | Amason Telegraph Co.'s shares, N 0 | 8— 3 (cou DETTA 
1 to 25,000 N ee — — ee * 
155,600 Do. do. 5% Debs.. Nos. 1 to 1,880 Hed. Nil 6 83 — 98 88 — 98 T ee ee 
703,600 | Anglo- eo ов оо Све 61s. Bi 664 — 68) 66 — 68 66 j — 4 
8,148,700 Do, do. do. 6 & Pref. és e» 69 8 109 —110 108 —109 1083 108 ba 
ы о 029, Portuguese Tel, 6% Mort. Deb, Sock Red = i 102 —104 102 —104 p Жеш bnt. 
0» . è vo ee Еч — ee ee oe 
44,000 Oni Te hone. Nos. бемо 7% X * 64— 71 62 — 71 623] .. ee 
1,002,9661 Cable Sting. 500 year 4 % Deb. Sk. Red. 44 Y 5| oF — 91 — 98 e. 1 
16,000 ee ee ee eo e ee 10 & y. р 84— 84— 9 ee oe ee 
6,000 Do. M 10 96 Pret. Sc cue: we cee & X 5 110 % 17 — 18 17 — 18 we EN s 
6,000 Do. do. 4 4 Debs, Fre ка 10 + "^ |10 % 9 — 9— of m ee m 
80,000 Do. do. 4} Debs. ee ee T api ы, ‚/ 100 —1 0 —108 • oe oe 
88.500 | Direoe W. India Cable 4 Reg. Deb., 1 to 1,900, R. ay | 44 b | iu 1 101 —108 . 
А to . e. y “ е Д — -— ee oe ee 
4,000,000 | Eastern Telegraph, Ord Ora Book „„ 7% P | 7% | 132—135 132 —187 1385 | 180% | +1 
2,000,000 Do. 1. Sock ee ee ^y. У 8% 89 — 91 88 — 8J4 oe —1 
1,848,773 о. 4% Mort, Deb. Stock Red. .. 4% X 4 «X 106 —107 зр es T t 
2 30 Балет Extension, А а, China Tele. 19 Y 7% 121— 18 134 — 1 18} 12; * 
953, Do. 4% P 4 «X 1064 —107. 1054 —1073 101 680 e» 
806,000 | Жета B. Afric. те 4% Mt. Be to 8,000, red. 1900 ag 5 | 4 99 —101 99 —101 is n 
300,000; | Do. 4 % Reg айй Bab.) 1 o 8,00 44 3X «4$ 99-101 99 —101 ы e 
180,881 — dp erm ee ee өе D$ X . 54% 10 — 1 10 — 1 1 10 e 
180,887 Do. do. 8 Prei. 10 | 6 6 4 x | 6% 14 — 14 14 — 1 14 14 А 
150,000 Өтөм) Northern Telegraph, о! йеп E 10 15 X 3 | 94% — 85% 854 — 87 86 +14 
, ort, = 22 
07,000 || Halifax Dene оды Оаро, 9 >. } 100 | a% | a% | a% | 49% | 1004—1094 1004 —1024 т " 2а 
17,008 | graph EN 5% v 95 D 10 96 18 e 18 % 68 — 60 68 — 60 m 98 J4 
951,127 | Магоопі'в Wireless Telegraph.. .. .. . 1 Ni Nil N Nil í— 1 1— #8 m — Å 
71,680 | Monte Video Telephone Co, Lid. Ord... . 1 | B 8 ‘ 5 % 1— ц i— lk | + 
86,498 Do. do. do. 0 ee 1 b b b b 96 1 i 1 ee ee ee 
1,986,667 Do. А De és ee "s 100 b 6 b 1061 —108 105 —107 108 1064 —] 
36,000 Deo. do, 6 | Oum, ist Pref. ee ee 10 6 6 6 6 11 — 18 11 — 18 ee ee 
Em Ro BexcerFbme 9 PP iii a9 | Boa || |. 
. O- um. e to * s ee 
9,000,000 | Do. do. Bi b. Bock Red. | Stock 87 8i 8) 96 — 96 — 98 97 | 9i Р 
1,089,008 Do. do. 4 % Deb. Stock А Е 100 4 4 4 4 1C0) —1023 1014 —108 108 1024 +1 
170,818 | Oriental Telep. and O. 1 to 171,604, fully paidi 1 6 7% 112—1 lj — 1 26/104 oe oe 
50,000 Do. ёо. „ Pret, 1 6 6 6 6 lá— 11 lài- 14 e " i 
100,000 Do. do. +» Deb. Stock 100 oe ee ee 4 97 — 99 97 — 99 ee ee ee 
100,000 | Pacificod European Del. 4 9, Gear Debe., 1 to 1,000 | 100 4 4 4 4 99 —102 —109 m vs > 
11,8801 | Reuter’s n 8 6 6 6 6 74— 72 14— 72 as e 
60,000 Telephone Co. of Egyrt, ‘4a 96 Deb. Red. ee ee 100 ee 6 е ee 44 101 —104 101 —104 oe ee ee 
8,901 | Submarine Cables Trust - sò es ee | Cert. 6 6 6 6 196 —1929 156 —199 is vi x 
90,000 Нано HTC EMG те ee ee 6 7 8 8 8 64 - 7 6j – K, ee ee ee 
«40,000 DO 5 Š Daba ee i 6 6 6 6 b b)— ee ee өө 
179,941 : do. 6 өө ee oe Stock 6 b 5 6 119 —118 110 —118 ee ee Фо 
15,6003 Wass Africas Тө е ee ee 10 9 4 4 10 — 14 10 — 104 ee ee @e 
80,008 | W. Coast of Ame 1170 80.0 000 & to 9) Ni N ce]? 8— 7 - e: + 
150,000 Do. 4 Debs., 1 to 1,500 . by Bras. Bub. e 100 4 4 4 4 1 1 — 1038 ae ae ec 
907,980 | Western „ Ltd., Nos. 1 to 907,980 ..| 10 7 7 7 1 131 — 14 13] — 14 18] 194 = 
$68,880 Do. b. es 100 4 4 4 4 101 —104 101 —104 a" as $* 
88,801 West India and Panama Te egre ee ee 10 ee — j 10/- ès —& 
84,568 Do. do, 6 Cum. 1st t ee ee 10 Ww Le 6 5 % == ү; —- 7 7 • oe 
4,069 Do. do. 6 Cum. 2nd Pret. ee ee 10 Ni) 53 — 6: = oe oe oe 
80,0000 Do. do. 6 Debs., Nos. 1 to 1,800 ee 100 6 % b 96 | Ü 96 6 96 101 —104 101 —104 . ee oe 
Including arrears, 
FTECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
Anglo-Argentine Trams, Nos. 260, 510 аг : = 255 
270,000 d Е d 560 008 to 580,007 . 908 to 510,007 | D * 8 96 B 96 TYa— 713 73a— 718 IÑ Tin 
260,007 Do. 54 96 Cum. Prefs., 1 to 960,007 b Ар 5 % b 96 54% Бул — 519 513 518 | 531 А 
966,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 e 6% | 64 | 6% | 159 —142 133—342 ; vs : 
285,100 | Auckland E. Trams., 5 % 1st Mort. Deb, Stock .. | 100 ee 5 96 5% 5% 104 —1C6 104 —1(6 | T А 
800,000 | Babcock & Wilcox, 1 to 580,000 ; T 55 1 - 17 % 20 20 % 9i— 43 32— 4h 81/3 80, 
100,000 Do. do. 6% Cum. Pret., i to 100,000 .. 1 $ 6% | 6% | 6% li— 14, 1i— 15 f 
88,000 British Aluminium, Ord., 2,001 to 40,00 .. e b =a on 7 96 7 96 51— 64 b&— бА 6 63 | + gk 
40,000 Do. do, 7 96 Cum. Pret... гә T b Nil Nil 7 96 7 96 64— 69 61— 63 6? 64 š 
20,000 | Do, do, "А" 6 9% Cum. Pref. ..  .. 6 Nil Nil | 6% | 6% bi— 67 54— bi ; $i (à 
20,000 Do, do, 4 % Funding Certs. 5 5 „э ка 4% 4% 4— 44 a бё . z z 
258,000 Do. do. 69% lst Mort. Deb. Stock Red, | Stock | 6% | 6% | 655 | 5% | 101 —105 101 —105 ў Ы М 
800,000 Do. do. БА 95 Loch Leven Debs. 100 s% a * а 100 —108 100 —103 = - es 
500,000 | British Columbia E. a Def. Ord. Stock .. ee 100 4 6 96 6 96 6 96 127 —192 127 —132 7. * ee 
800, Do. b 95 Pref. Ord. Stock Р oo ee | 100 > 5% | б 5 96 108 —112 108 —112 111? 108 » 
115,000 Do. Б Cum. Perp. Pref, Stock ee ee 100 М Б Б 5% 108 —111 107 —110 1093 109 | —1 
940,400 Do. а Ist Mort. Debs., 1 to 6,250 . 40 А 4 2 44% | 4 | 102 —105 102 —105 М T . 
220,000 Do, Vancouver Power Debs. 4 1 to 2,200 | 100 - ae | 44 ae 103 —106 102 —105 | 1024 * | = 
British шесі Traction . ee 10 8 6% | 6% | 8% 44— 42 4i— 49 Y To | Se 
161 Do. do. 695 Cum, Pref, ..  .. 10 B ф Б 6% | 6951 8— 8j &— 8 | 8 8 - a 
1,415,421 Do. do, 5 % Perp. Deb. Stock .. Stock 5% 5 2 b b „ | 107 —110 107 —110 Be A ee 
410,178 Do. do. 43 % and Deb. * Red. 100 ee "А 44% 44% | 85 — 88 85 — t8 864 К aa 
100,000 | British Insulated and Helsby Cables « ec b 10 96 8 8 B 96 6@— 61 64— 7 64 Cg + 
100,000 Do. do. 6 95 Cum. Pref. b 6 96 6 a 6 2 6 96 58— 68 bg— oe 
Do. do. 4j % Ist Mort. Deb. Red. 100 44% 44% 44% 44% 102 —105 102 —105 T 
212,000 n Westinghouse 6% ee Mort. Debs. .. | 100 ee 442 nt. 42 94 — 98 94 — 98 T 
estinghouse "ref., 1 to 200, and c 
400,000 8 275 001 tc 288.000 b 6% |` Nil e | le 1 là- 2 a2 
1,916,858 Do, do. 4% Mort. Deb, Stock 100 .. 4 % 4% 4% 73 — 77 78 — 77 - 
60,000 {Browett, Lindley & Co., Ord. .. £1 Nil Nil Nil e| 5*— dH _— od 
60,000 Do. do. 6 % Cum. Pret. .. 41 Nil | Nil | Nil 14/6 to 15/6 14/6 to 16/6 k : 
106,781 i Brush Electrical Engineering, Ord., 1 to 106,781 |. 9 Ni | Nil | Nil | 24% E- ] ES 7 Ж 
Do. Non-cum, 6 % Pret. 80 9 6% 6% | 6% | 6% li— 13 li— 33 3/ 14 » +È 
125,0001 | Do, 44% Perp. Deb. Stock  .. Stock 44% 44% 44% 44% 95 — 97 5 — $7 e T 
125,0001 Do. 44 % Perp. 2nd Deb. Stock | Stock 44% | 459% 445 44% 82 — 85 2— 85 X + 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 -% 8 % 4% 8 96 3— 8 8— 8 64/43 Ж 
40,000 Do. " А” 6% Cum. Pref., 1 to 40,000 5 6% | 6% | 6% bi— 58 bà— 53 ме = 
27 Do "B" do. 1 to 27,500 b 6 96 6 96 6 96 41— bł 4i— bi 100; 99/44 
B17, Do. 5% Deb. Stock . sk ee | 200 5% | 5% | 6% | 105 —107 105 —107 053 | 1053 | 
190,000 Do. 5 % 2nd Deb. Stock ee e. | 100 ee 5 % 5 % 5% 102 —105 102 —106 r ° 
106,000 | Calcutta Trams., 110 105,000 .. ..  .. l Б ss 6% | 8% | 8% Ti— 88 "i— Si 75 5 
89,610 Do. 105,001 to 187,610 bè 5 2 oa са B 96 Tk— Ba 72— R * s 
29,890 Do. 6 % Cum. Pref., Nos. 1 to 29,830 ^ oe ке р. 5» Рр 54— 54 51— 59 52 513 
850,000 Do. 44 % 1st Deb. Stock . 100 | 44% | 4495 | 44% | 108 —106 108 —106 ee T 
85,000 | Callender’s Cable Construction shares * T 5 15 1212 12 1595 91— 1 93 — 104 > » 
40,000 Do. do, 596 Cum. Pref. b b $ b 6 2 b 3 64— 51 xd 5А * - 
800,000 Do. ао. 44% Ist Mort. Deb. Stock Red. Stock 4 a 44% | 4X 1084—11 1084 —1104 э , 
491,229 | Cape E. Trams., 1 to 491,222 .. M 1 16% 10% 5 96 Nil Iu— 1 1 — 10/3 és 
450,000 Castner-Kellner Alkali, 1 to 450,000 .. 1 dá 4% 4% 6 «X l4— 1;; la— 1.3, xd 29/1 ва 
280,21 Do. do. 44 % 1st Mort, Deb. Stock | 100 S 44% 44% 44 97 —102 97 —102 1003 100 
1,380,008 | Central London Railway, Ord. Stock $ . | Btock | 4 4% | 4 4 83 — 85 89 — 85 843 E94 
4 Do, do, 4% Pref, Stock „Stock 4 4 4 4% 98 — 100 98 —]00 E 
580,818 | Do. do. Det. do, ee П Stock 4 4 4 4 % 72 — 15 12 — 15 72 ..: 
1,180,000 | 1 1 ане: ee oe ^. Stock | Bj 2 14% 41 — 48 41 — 43 123 42 
B eg. e 8. 
100,0001 {ee 000 of £100, SR Ara } e | 6% | 5% | 6% | 56% | м-т 94 — 67 i " * 


t Unless otherwise stated all snares are sully paid, § Interim dividends, 


4 From Manchester Share List. 


t Quotations on Liverpool Stock Exchange. 
Y And bonus of 108, 
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* A period of nine months, 
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SHARE LIST OF ELEOTRIOAL OCOMPANIES.—(Continusd) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIER.—f continued), 


Rise + 
Present un Quotations week ended 
Issue. " Dec. 18th. Dec. 18th, 1906. Fali— 
1909. 1908. | 1904. , 1906. Highest Lowest. 
= 1 oe e. — fh 
980,000 R [Ix 10 96 18 
806,000 Do. do. 4 Cum. Prot., 1 to 05,000 a 6 m m 1 e. б d 
294,150 Do. do. 4 De р. 1 70 ee ee ee 6 14 EN 15 $e КЁ К 
60,000 | Dublin United Trams. (1 to 60,000 .. is 16 — 15 ve 
59,987 Do А ааз land 6 1 1 siia oe ee 
90,961 | Edison & Swan Uid., A“ shrs., £8 pd., 1 to 4 2 — J "e е 
221180 Do. wat 01—017, кй 4 at 2 ie 25 ы 
160.500 Do ma 120 D k Prov. Certs, all på. 5 90 — 96 © з » 
. 0 Г ° 0 re 1 
122180 1 to 112,100 oe ° Nil at * es 18 
Do. do. Cum. f., to 7 B3 — 86 e e ее 
Do. do. 4 P ° lat Mort. Deb. Sk. 4 9 93 ee ee те 
95,000 General ' H е е eo : 94 zx 9T ee N ee 
78,000 Gt. N. & Rail Pref. Ord. A 4% 1 to 78,000 4 os шу 
96,000 | Greenwood Poner T Ф Cum. Pret. . ов H * = 5 » 
300,000 Henley ( W. T.), Telegraph Works, Ord. ..  .. 15 57.— 12 i 1% 11 "e 
150,000 Do. åo. thors, Deb. Stock í 1 t eT n 106 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works. 1 a А zm 
87,600 Liverpool Overhead Railway, is Nil m | es ee oe 
10,000 1 Do. do. Pret. 210 paid ry) 6 = 9 ee ee oe 
600,070 | London United Trams (1901), 1 to 50,007 б 8 a . ee 
899,990 Do. do. 60,008 to 100,000 (£6 6 paid) = B 8 4 кй ; 2 
195,000 Do. do. 8055 Pref., 125,000 oe 5 88 = 93 004 е9 —4 
000 | Do — do 4 In Mort, Deb, Stor 4 88 — 98 р 
814,016 Ма Electric Trams, Defd. ee ee ee 8 1 à ee * ео 
в 5 % Cum. Pret. e ee e 6 97 —1035 d е 
,000 a % Deb. Btoc 44 4 z 413 ее е 
150,000 | Peebles (B.) & Oo. 6 % Cum. Pref., 90,001 to 50,000 6 р - . . zm 
Е. ry 20,001 to 40,000 4- = "9 ee ee 
24,600 | Do. 6% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 5 a o hl e oe 
945,000 Do. 45 Deb. Btock ee ee eo oe ee 4) 9 — 89 se et id 
87,850 С and Maintenance " 15 an = - 
150,000! ; 4% Deb. Вав., 1 to 1,500 Red. 1909 4 ш = T . ° 
8,599,200 | Undergd. E. R., Lon., 6 % Profit Shar. 8. Nis. . b m ii 
540,000 | Waterloo & City way, Ord. Stock BR 100 —1 p 
66,666 Do. 6 C. P., 80,001 to 80,000 & 195,001 to 141,666 Nil 24— oe . 
246,806 | Do. Ist Mort, Deb, Soon... 4 96 78 — 78 . 
ELECTRICITY SUPPLY COMPANIES. 
16,000 Bromle (Kent) EB. L. & P. to 14,008 ee 6 ee В y. 4 ГА | 5 ==, 53 5 — 53 . oe ee 
80,000 do. 'ü % 1st. deb. stock ee 100 . * y 27 99 —101 99 —101 ee * ee 
187823 Brompton & Kens, leo, some, D te : 10 $ 8 10 4 <m 8 8 — d 5 T a 
800,000 Chane деше ly Guar. Deb. NON 100 ; or 4% 100 —108 101 —104 41 
8000) | Charing н | |e f$ | BE we) tuts -i 
80,000 ‚ " ertaking Cum. Prt 6 ; 4% Ж j зў— — — i 
420,000 De. "6 Onde Deb. i Oum. Ри ee | 100 ; 4% or 4% 101 —104 100 —108 xd "^ 
44,496 o Ord. " we & 6 Ч d4 % 6 < bà— 58 53— ök 6 . А 
175,000: do. 9% Deb. Stock Red. .. Stock ; X x 4X 106 —109 106 —109 x 10 2 
70,606 | City of London Elec. Lighting, Ord. 40,001—110,506 | 10 8 | 6% 9 6% 104 94— 104 10% °° 
40,000 Do. 6 Cum. Pre [T] to 40,000 ks ee 10 7 6 y^ y. 6 D 11 = 12 11 m 12 125 е 
600, 0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. s Ч 6 % * 5 & 198 .—196 198 — is 
800,000 Do. 4 9nd Db. Stk., Prov. Orts., all på. 100 y 1 7. D «^ D 100 —108 100 —108 1 ° 
40,000 | Co a Electrical ‚коче Ой. ү - ; H * 0 : x 3 ap T ee - 
40,000 | Coun of London ileotrio ‚ ‚ 140,000 10 * 4% 5 Y% 7À— 8 7%— . а 
80,000 I. do. 6 » 40,001 —60,000 10 : 6 * 6 А 105— 11 104— 10 TA 108 
600, 0005 do. s vs Y, dá d 4 107 —110 107 — а i: 
400,000 do. 2nd Deb. Stock .. | Stock Y Y i 99 —102 98 —101 | e 
80,000 Da ae : e dn Pref e ME- б Н М 64 у: ВИ 51 n si 5 980 . 
890,000 Do. do. 9 1st Mort Deb. Stk | 100 T Y 4% 99 —102 99 —102 А » 
10,000 | F'olkestone, 1 to 10,008 so EN 6 xs * * 51 44— d .. id 
10,000 Do. 6 Cum. Pref., 1 to 10,000 ee ee b ee ee b y: a SA е ee ee 
16,000 Do. E 1st. Deb. Stock ee ee ee 100 ee 4% 99 —102 99 —103 . oe ee 
31000 | Kensington end Knightebridge Hüeotrio Ord-. . 05 Wg | Яс 2 101 ELM 
1 an 0 0 e y^ — =т= e 
90:000 do. do. 4% Deben. Stk. | Btock | € 4 ч 99 —103 99 —102 а 
11000 London entra don героен Ыш , Ord. : 4 : : А, 1 — Hi ис 54 48/6 . we 
674,806 do. 4% 1st ii Mort, Deb, Sik. Hod Btock | 4 4 4 « 96 — 99 96 — 98 xd 91. » 
200,000 и за Blectrio Supply, 1 5. 10 © 7À— d 71— 8 7 1 — $ 
16,191 ` $ Com Cun Pret. 1 fl. 0c. ав рі, 5 n oH, : ; 
290,0001 Do. 1st Mort. Deben. Stoc s ia 109 —118 108 — vi = 
260,000: Do. Mort. Deben. Stock Rodem Stock 96 — 97 95 — 97 és 
960,000 | Midland Electric Corporation, 44 % ist Me Deb. | 100 98 —101 98 —101 oe . 
76,000 потоне ор. Tyne, 1 to 15,000 oe b ee 8 1 8 7 8 - T Фә 
15,000 5 96 Prel., 110 75,000 . is 6 992 ^i a Я bs ‘ae 
10,869 Notting Hill Meoteio Ligh - 10 6 6 1 1 1 14 is e 40 
64,000 do. st Mort. Deb. , oe 100 é é v1 = 100 97 —100 oe we e 
18,500 Orton, 1 to 96 and dot to 810 oe өө ee 6 ee 6 — 64 64— 6 6 ee 
60,000 Do. 4 96 Deb. Btock ee ee ее ‚100 ee é 98 —100 98 —100 ee 
40,000 | Bt. James’ and Pall Hlectric Light, i 8 |1 1 9à— 104 91— 103 10 9H | .. 
20,000 A do. F ‘an 1 А 3 uc ‘ae 
12,000 Smithfield Markets Nlectrio ge ee ee RAA ‘ : rm A m a ө ee ee 
65,000 | South London Electricity Bupp es we 6 1 8 23— 21— 59/44 | 58/14 $ 
120,000 Bouth Met. Bleo, L6. & Poe Ord.. ee ee 1 — ee ee ee 
117,968 Do. Do. 1 t.o ee 1 Nil 1 Ган 94/4$ Ы ee 
000 Do. 44 % 1st Deb. Bek. | 100 | 4 4 102 —105 102 —105 ic А ә 
008 Urban Electric В е ee oe өө ee 5 b b Bb— d — d oe . oe 
60,000 . o. 6% Oum. Pref, Фе 8 Ü 6 4— 4 4 =- 80/- we E 
200,000 = Do. do. IN Mark: Db. Sik, Red + a эһ © =m 4 = E: А +1 
110,000 estmingter Bleotrio Supply. Cum. ee ee — EXE 
18.181 do. E Oum » Pref, 6 6 4 b & Ba öğ 6-— bi b 5% 5% 
(Originally 5%—Red. to 4 rom 81st Deo., 1906. 


Shares not officially quoted :—Mackay Companies ord. 78—75. Pref, 70—72. 
+ Unless otherwise stated all aly qu are fully paid. oa § Interim dividends. 


(Bank rate of discount 6 per cent. October 10th. 1900. 
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THE ADAPTABILITY OF ELECTRICITY IN 
' FOGGY WEATHER ON RAILWAYS. 


By J. H. R. 


“ THE future has no fear for electric light, electric power or 
electric traction. It is better than gas for all three purposes. 
From the point of view of price, health and domestic hygiene 
there is nothing to compare with electric light.” Thus spoke 
the President of the Local Government Board at Brighton, 
and the trend of events justifies that opinion. 

The utilisation of electricity in the various details of rail- 
way Management is a marked feature of the present day. On 


Fic. 1.—ELECTRIC SIGNAL Lantern. (L. & Y. Ry., Boiron.) 


every enterprising line electric appliances are being designed, 
or existing ones improved upon, in order to secure better 
control over traffic, greater expedition in loading and 
unlosding mineral trains, and last, but by no means least 
in the order of importance, more effectually to safeguard 
the travelling public from accident. Railway passengers can 
have little or no idea what precautions are taken in the 
directions named, neither can they be expected to realise 
what an indispensable factor electricity is in coping with the 
holiday traffic of midsummer or the congested train service 
of dark December. 

It may not be generally known that thousands of signal 
lanterns are illuminated by electricity (fig. 1) notwithstand- 
ing the warnings that were gratuitously tendered a few years 
ago against what at that time was considered “ а very risky 
innovation." Experience has shown that electric glow lamps 
if properly installed will never become extinguished through 
a gale of wind; moreover, signalmen are pfovided with 
switches whereby all the lamps under their respective control 
may be lighted at any hour of the day or night, and this 
arrangement has proved of such value in snowstorms and in 
foggy weather that the conversion from gas to electricity has 
given unqualified satisfaction. "UN 

So far as the question appertains to signalling, it must be 
admitted that electricity as a motive power is far preferable 
to the * manual" system, though the latter still survives 
because of its lower initial cost. Suppose a heavy downfall 
of snow occurred during the night, and while the storm was 
at its height the ringing of an electric“ block" bell gave warn- 
ing of an oncoming train. More than likely the roads 
would require resetting. If the lever frame were connected 
on the “ all- electric ог electro-pneumatic principle, as illus- 
trated in fig. 2, a suitable movement of the point lever 
would cause a current to flow along the underground wire, 
and thus actuate the motor governing the fouling bar and 
facing point movements. Providing both the latter reverse 
in proper sequence, a return current is transmitted to the 
lever frame, energising an electro-magnet, liberating a lever 


latch and satisfying the signalman beyond doubt ‘that the 
bar and points have responded to the lever motion. Failing 
this return indication, every conflicting lever is safely locked 
at danger until someone has been dispatched to localise the 
fault, which in this case will be traceable to an accumulation of 
snow between the points—then, and not until then, may 
the train be allowed to proceed. Without adducing other 
reasons, а greater measure of confidence is experienced in 
stress of weather when points and signals are controlled by 
electrical energy. 

The prevalence of fog during the present month provokes 
the inquiry as to whether the fog problem is insoluble. Certain 
authorities affirm that the thick, yellow, health-destroying 
fogs are traceable to causes which may be removed, whereas 
the white fogs are perfectly natural, and we shall always 
have them, since they are the result simply of condensation. 
From a railway standpoint either kind is objectionable, and 
the attention of our readers is specially directed to a class of 
instruments known as electric fogging apparatus which require 
no greater current to operate them than that obtainable from 
а Leclanché cell, or from the modest “ track battery having 
a potential difference between its terminals of 1:079 volta. 
Curiously enough, it has been thought that these appliances 
announce a change of weather, like the warnings given 
by a barometer. As will be seen from the accompanying 
diagrams and explanatory remarks, such is not the case. 
Generally speaking, the function of a railway fog indicator 
is (а) to warn a fogman whether certain signals are on or 
off, or (5) to apprise a signalman when a train is standing 
at his home signal. Occasionally the system includes (c) an 
insulated track circuit which automatically controls a rear 
signal while the advance section is blocked, a subject whereof 
due notice will be taken. As regards the case (a) of a 
fogman having electrical facilities for ascertaining whether 
the signals he is concerned with are on or off, it may be 
explained that on the approach of dense gloom a fogman, 
whose ordinary vocation may be that of a platelayer or goods 
porter, proceeds to the station-master or pointsman for 


instructions without necessarily waiting to be called upon. 


Fic. 2..—_Mopern ErLEcTRO-PNEUMATIC SIGNAL LEVER 


Еваме. (Вогтох.) 


After being supplied with the), usual ‘complement jof, flags, 
hand lamp and detonators, he icommences dutyiat a stated 
locality. Suppose that on his arrival the signal, arm were 
lowered—indicative of a clear road for an approaching train 
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—a suitable hand signal would be exhibited to assure the 
engine driver; but if, on the other hand, the signal stood at 
danger, the specified number of detonators, according to the 
rules of the different companies, would be placed upon the 
line of rails for which he was fog-signalling and a red light 
displayed from the bull’s-eye lantern. After this fashion is 
the cycle of operations continued while the fog lasts. As a 


ranch Home 
worked by No. 4 Lever 


and could not be officially recognised. A far more practical 
solution is to be found in the adoption of miniature ground 
disks which repeat the movements of the larger arms above. 
The only objection that can be urged against these fog- 
signalling devices is that of contraction of the steel wire in 
cold weather, fresh adjustment being required at the worst 
period. It may be partly on this account that electric 
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Fic. 3 —Drar oF ELECTRICAL —. 
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Fic. 6.—ELECTRICAL CONTROL oF SioN AV LEVER FROM INSULATED Rar TRACK CIRcutr. 


rule a fogman can observe the movements of a semaphore 
from his shelter close by, but it is a well-known fact that in 
a Scotch mist or a London fog it is most difficult to see any 
object more than a yard ahead. Somewhat similar con- 
ditions prevail in the great industrial towns of the North, 
and the question naturally arises: How is a fogman 
to know the position of a signal arm 80 ft. above 
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Fic. 4.—ELECTRICAL WARNING ABRANGEMENT BETWEEN HOME 
SIGNAL AND POINTSMAN’s CABIN. 


Fic. 5.— ALTERNATIVE METHOD or REVERSING INDICATOR 
DIRECTLY FROM THE SIGNAL ARM. 


his head? А reply, off-hand, cannot be given, as 
circumstances alter cases. ‘I'he information could be 
obtained from an examination of the counter-balance 
weight near the foot of the signal, though latterly it has 
become the practice to bolt the balance lever casting high up 
the post in order to reduce the length of rodding to a minimum. 
This would, of course, accentuate the difficulty ; then again, 
the presence of slot weights, controlled from adjacent signal 
boxes, would confuse the fogman ; such a practice is crude, 


repeaters are being substituted at the busiest parts of the 
line. Fixed upon the site of the recovered mechanical one, 
the electrical instrument is suitably protected in a combina- 
tion battery box which has a glass door front to facilitate 
inspection ; the wiring sketch descriptive of the connec- 
tions is given in fig. 3. Two indications only are arranged 
for, viz. : The needle points to “ off " when metallic contact 
is made at the springs behind the signal arm, current being 
supplied from one or two Leclanché cells. Immediately 
the circuit is broken the repeater needle is restored to 
* on" by gravitation. An intermediate, or wrong adjust 
position so noticeable in signal-box apparatus is quite 
unnecessary at а fog hut, since a doubtful signal is always 
treated as a danger signal, and the metal springs are so regu- 
lated that electrical continuity is not established until the 
signal arm is dipping at an angle between 45° and 
55°. А small cut-out switch is employed to disconnect the 
instrument and to save battery power when not in actual use. 
Our illustration shows а double-armed bracket post joined up 
in the manner described ; if only one signal were involved, 
the wiring would be precisely the same, minus one set of 
contacta. 

Consider (b) the means adopted of notifying a signalman 
when a train is standing at his home signal. The fact 
that such a provision should be necessary in addition to the 
block telegraph, the telephone and other electrica] auxiliaries 
intended to aid a signalman in the discharge of his duty, is 
not undeserving of comment. Under normal conditions 
the approach of a train can be plainly seen, and the moment 
of its arrival correctly timed : not so in a fog; what with 
the explosion of detonators and the screaming of engine 
whistles amidst a pall of gloom, the situation is one that 
demands unceasing vigilance from the railway staff, and not 
a little forbearance from the railway passenger. If an engine 
were brought to a stand outeide an important junction, 
owing to the signal standing at ** danger," the fireman would 
descend from the footplate and depress a ringing key near the 


stop signal (the fogman could perform this tesk if instructed) 


which would momentarily ring a bell and drop the red 
flag of a polarised indicator in the signal box (fig. 4). Thus, 
however busy a signalman may be with other work, the sight 
of the block needle reminds him that а train is traversing 
the section, and immediately the indicator flag drops an 
additional warning is supplied that the train in question is 
standing at his home signal. As soon as the path is clear, 
the signal is lowered and the train proceeds on ita way. 
The act of pulling over the manual lever closes a contact 
under the cabin frame, and a reverse current passing through 
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the indicator coils restores the flag to its original position 
without ringing the bell. The reliability of this arrange- 
ment is based upon the assumption that a signal-arm always 
responds to the lever movement. Ор rare occasions a home 
signal wire operated manually has been known to break 
without the signalman being the first to discover the 
fact. If through any cause the arm failed to move with 
the lever, the flag would be reversed while the train con- 
tinued at the signal. Such a contingency is to be avoided if 
possible. It is undoubtedly safer to replace the flag directly 
from the signal arm, and fig. 5 is submitted as an alternative 
scheme. These appliances are serviceable, not merely in 
foggy weather, but if at any time a train were unduly 
delayed at a home signal without apparent reason, a timely 
ring from the fireman would prove a useful reminder to the 
pointsman. Furthermore, they are not recommended for 
wayside stations, but wherever a multiplicity of trains con- 
verge upon a large terminus or junction, their adoption is 
fully jastified. 

In our third and final description of an electrical arrange- 
ment designed with the object of (c) locking a signal in the 
rear while the advance section is blocked, it should be stated 
that this case differs from the foregoing in that its sphere of 
usefulness extends the whole year round. Nevertheless, it is 
deserving of extended reference on account of ite value in 
foggy weather. 

The essential parts of the system are : The gravity battery, 
(blocked) . 4: A 
[clear indicator, 
electro-magnetic lock, a few sack cells and sundry connections. 
An imaginary case will best illustrate the idea. In fig. 6 a 
manual lever is depicted with the intention of showing its 
connection with the branch home (No. 4) on the bridge of 
signals sketched upon the same diagram. Some distance 
ahead, usually a long train length, the advance signal for the 
branch line may be noticed. Now it will be manifest that 
if under absolute block working a train is stopped at the 
advance semaphore, the signalman should not interfere with 
lever No. 4 controlling the junction home signal for the 
branch, otherwise two trains would have access to the same 
block section. Should an attempt be inadvertently made to 
get the lever over, the electric lock would: render such an 
effort fotile. Local circumstances determine the length of 
track, but it is customary to insulate about 60 or 80 yards 
of the rail metals, intermediate joints being suitably 
bonded to ensure the continuity of the circuit. 

At the commencement of this insulated line a single 
gravity cell is connected to both rails, while at the remote end 
two covered wires are similarly connected, the opposite ends 
of which terminate at the relay terminala in the points box. 
When the line is clear, current from the gravity cell passes 
along one rail through the line wire and track relay and back 
to the battery along the second rail. While these conditions 
prevail the lever may be pulled off at any time, as the electric 
lock in the local circuit can be energised as soon as the lever 
latch is lifted. When, however, an engine or vehicle with 
metal wheels and axles is standing upon the insulated 
section, the gravity cell is short-circuited, the relay becomes 
inoperative and the local circuit is broken, thus locking the 
lever and preventing a wrong manipulation of the same. 
A track relay is more serviceable when fitted with a double 
tongue, each insulated from its neighbour, though both are 
actuated simultaneously from the eame coil. | 

The advantage of such a detail must be evident at a 
glance, for an indicator can be connected locally to one 
side (showing whether the line is “blocked” or 
“ clear ) through one or two Leclanché cells, and the 
electric lock can be joined to the other tongue 
through four or five sack cells. On an English main line 
the average insulation resistance between metals measures 
3:3 ohms per 880 yards of track, other distances to be calcu- 
lated pro rata. The resistance of a gravity cell depends 
upon the condition of the zinc plates, their correct adjust- 
ment in the cell, and the quality of the solution. It is not 
surprising therefore that resulta varying between 0:999 and 
6°5 ohms have been registered. Seeing that a battery is 
most effective when its internal resistance is equal 
to the external resistance of the circuit, it follows, as a 
corollary to these statements, that a low-resistance relay is 
eminently desirable for this class of work. In practice a 


insulated rail circuit, track relay, line 


4 or 8 or 10 ohm relay has been found generally satis- 
factory. As regards the construction of a track battery, 
the glass portion might with advantage be dispensed with, as 
it is liable to crack should the electrolyte freeze in the depth 
of winter. A teak wood box smeared inside with marine 
glue will obviate the trouble. American engineers usually 
excavate ground pits alongside the track in which the 
жү) is placed sufficiently deep to be below frost line ; 
but when drainage troubles, &c., are encountered, it is a 
moot point whether a stoutly built, sawdust-lined battery box 
above ground is not cheaper and better ; certainly the latter 
system is in vogue in certain parts of Lancashire, and the 
freezing difficulty has been surmounted. 

Surprise may be expressed that reference has not hitherto 
been made to patent fog horns and similar inventions (their 
name is legion) which, if brought into requisition, would 
automatically perform * fogging duty and eliminate the 
“ human element " entirely. This phase of the subject scarcely 
comes within the purview of our article, but it may be taken 
for granted that the reason why these novel devices are so 
rarely accepted by railway boards is in consequence of their 
unadaptability to practical railway requirements. 


REVIEWS. 


L' Electricité а Ü'Erposition de Liege, 1905. By J. A. 
ү нь Paris: Н. Dunod and Е. Pinat. Price 
18 fr. 

This is a book containing nearly 500 pages, dealing with 
the various electrical exhibits at the Liege Exhibition of 
1905. It is interesting to English readers, inasmuch as it 
describes, with drawings and photographs, types of machinery 
made by various Continental firms. The first part concerns 
itself with the production of electrical energy. Generators 
and engines are fully dealt with. A large number of pages 
and many beautiful illustrations are devoted to the trans- 
former section. | | 

In addition to the sections already indicated, there are 
chapters devoted to primary batteries, secondary batteries, 
electro-chemistry, electro-metallurgy (the descriptions and 
drawings of the furnaces are particularly good), electric 
lighting, measuring instruments, &c. The whole forms a 
very comprehensive account of the exhibits. 


Etude de la Résonance des Systemes d' Anlennes dans la 
Télegraphie sans fils. By M. CAMILLE Tissot. Paris: 
Gauthier-Villars. 


This little work of 208 pages contains the chief results of 
experiments by Lieut. Tissot on resonance phenomena and 
wireless telegraphy obtained by means of the bolometer. 

In the first portion the general conditions of resonance of 
certain systems of antennæ are studied. The second por- 
tion deals with the determination of the periods of 
systems, whilst damping is considered in the third pert. 
Finally, the book concludes with a discussion of the 
various factors on which the transmission of wireless signa's 
depends. 

Besides the interest which the author's measurements 
possess for those engaged in actual practical work, througk- 
out the book the results of theory and experiment are 
compared, ғо that there is quite a compendium of valuable 
information for the student. 

Lieut. Tissot has produced a most interesting work, and 
freely uses throughout it the results of researches by Max 
Abraham, Macdonald, Drude, Bjerknes, and others. 

In discussing damping the complete theory of Bjerknes on 
the “curve of resonance" is given. The equation to this 
curve, which is arrived at after a somewhat lengthy mathc- 
matical analysis, is :— ! 

* % — A - B TD = oO, 
a curve of the third degree, where y is the energy broi ght 
into play, and * the periodic time. 

It seems to the reviewer that there is a considerable amot nt 
of artificiality in this calculation, and taking into accoirt 
the whole train of waves striking the receiver circuit, it is 
better to consider the “curve of resonance" as simply 
Gauss's “curve of error." This has already been pointed 
out in this country: — | 
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For instance, the probability curve may be written :— 


y ght za = k, 
or approximately  : 
y (1 +r ＋ с.) = Е 
y + А а? у + &c. — k = 0, 


where z апа у have the same significance as in the equation 
above, and A and / are constants. This might be regarded 
as а curve of the third degree, which seemingly would fit 
the observed results. Of course, the above assumes “ the 
law of error," and since the deviations in this case will be 
purely accidental, and not systematic, the assumption would 
probably satisfy even Prof. Poincaré. The maximum effect 
would be produced when the receiving circuit was tuned to 
respond to the average value of the waves in the other. 

In this book also, there is the experiment, with the bolo- 
meter, showing that the energy diminishes inversely as the 
square of the distance, so that the wave does not appear to 
be restricted in any way. 


— 


The “ Electrician” Primers, Edited by W. R. COOPER, 
M. A., B.Sc. London: The Electrician Printing and 
Publishing Co. Price 108. 6d. net. 


These well-known primers have now been revised, and 
their number has been increased to 80. They can all be 
obtained in one volume, however, for the sum of 108. 6d., 
and form by themselves a very handy reference library. We 
have found them very useful. Electrical applications are so 
varied that it is impossible to keep abreast of the times 
without occasionally refreshing one’s knowledge. The 
standard, however, by which these primers must be judged 
is now much higher than when the earliest of them appeared, 
and, in our opinion, a more thorough revision would have 
been desirable. 

On pp. 24-15 we read that the weight of a cubic foot of 
copper is 0°555 lb. at 60° F., but on the same page the 
weight per yard is given as 11:5625 A lb., where A is the 
area of the cross-section in square inches. In the first case, 
when only three significant figures are given, the temperature 
is carefully mentioned ; but in the second case, when six 
figures are given, no mention is made of temperature. The 
formule obviously do not agree unless we suppose, which we 
admit to be highly probable, that 0:555 lb. is a misprint 
for 555 lb. | 

Again, on pp. 24-27 we see that 1 ft. lb. equals 13,562,000 
ergs. The accuracy is somewhat delusive, as the latitude 
of the observer is not given. Sometimes an absurd number 
of figures is given. For instance, 26? Beaumé corresponds 
to a specific gravity of 1:21129, when the liquids are heavier 
than water. We are told that this is the specific gravity at 
12:5? C., and that a knowledge of the values between 20° 
and 27? Beaumé is required for the acid for accumulators. 
Apparently the hydrometer can be read to the thousandth 
part of a degree. 

In 12-3 for an explanation of the fundamental magnetic 
equation we read as follows: For convenience in explana- 
tion it is best to take a coil of such shape as will give a 
uniform magnetic field, or a field having the same strength 
at every point. Such a uniform field is obtained by winding 
the wire round a wooden curtain ring, the field, of course, 
being inside the ring and the lines of force being -circles 
concentric with the ring and forming, as it were, a sheaf in 
the same form as a ring." 

This presents difficulties. The field of force is not uni- 
form inside such a ring, even when we suppose that the 
pitch of the winding helix is zero. In practice there must 
be an appreciable field outside the ring. This probably 


sounds like heresy to most electricians, but if they - 


consider a ring of only one turn, they will admit that it 
must be true. The comparison of the lines of force to a 
circular “ sheaf ” is a little puzzling to one familiar with 
harvesting operations. Ewing compares the lines of force 
linked with a circular current to a sheaf, and the simile is 
almost perfect: but to make a sheaf circular would be to spoil 
good corn. Doubtless we must agree to accept * wooden 
curtain rings," as wooden anchor rings" have gone out of 
fashion since the Argonauts set sail to fetch the Golden 


Fleece. It is quite possible, however, that a wooden curtain 
ring does not convey any very definite notion to young 
electricians. 


\ 


PRIMARY. CELLS. © 


Охе hundred and six years ago the primary cell was dis- 
covered by Volta, and during the following 46 years gradual 
improvements were made without changing the principle of 
the original form. In 1842 Poggendorf devised the 
bichromate cell, and this form is still the most serviceable 
of the primary batteries. Asa source of energy, however, 
its future commercial success must of necessity be very 
limited, due chiefly to the initial cost of the zinc electrodes, 
but also to the difficulties of manipulation. Many improve- 
ments might be made in the form of the. cell, but even at 
its best the question of the zinc will always stand in its 
way. The principle of the depolarisation cell is simple. 
The source of the E.M.F. is a metal which must be electro- 
positive in character. This on dissolving in an electrolyte 
drives the hydrogen to the opposite pole, at which place 
reduction sets in and the formation of a back E.M.F. is pre- 
vented. In this manner a potential difference is main- 
tained at the expense of the dissolving metal. Of the pos- 
sible electrodes the following list represents the E.M.F. set 
up on dissolving in sulphuric acid against hydrogen equal to 
Zero :— 


Magnesium = 1:5 volt. Iron .. = (3 volt 
Aluminium = 13 ,, Nickel. 07 „ 
Manganese = 11 „ Lead = 015, 
Zinc ... = 08 „ 


Of these magnesium could not be substituted for zinc 
from the point of view of expense alone, and need not be 
considered further. Aluminium also suffers from the 
question of cost, but apart from this it forms an amalgam 
which oxidises with extreme rapidity. Manganese in the 
metallic form is almost a curiosity, but rich iron alloys are 
on the market, and might be employed in a suitable appa- 
ratus. To test this point, cells were constructed with zinc, 
iron and manganese-iron electrodes, the latter containing 
70 per cent. manganese. In each case bichromate of potash 
was employed as depolariser and dilute sulphuric acid as elec- 
trolyte. The k. Mu. r. set up in each case was zinc: iron: man- 
ganese-iron:: 11: 7:5 :6. From this it will be seen that the 
E. M. F. of the manganese-iron cell is still lower than that of the 
ordinary form, but it is an improvement on the iron electrode. 
In a run extending over 30 hours, a fairly steady current was 
obtained with a low resistance, and an almost constant E. M. F. 
was maintained throughout. If modified suitably, this might 
be employed, as, for example, in the new Edison accumu- 
lator. 

Iron alone is now employed as a source of energy, but in 
& primary cell its efficiency in watt-hours per lb. weight is 
not as great as that of the lead accumulator. In addition to 
this, however, there is stil the cost of material to be 
considered. Nickel algo cannot be employed for the same 
reason. Lead is already employed in secondary cells, but for 
primary batteries its weight, low voltage in dissolving, and 
the insolubility of its salts all tell against it. At the present 
time, then, zinc is essential, and the problem resolves itself 
into one of manipulation and form of apparatus. Until 
quite recently the Leyland cell was the only one with any 
chance whatever of a commercial future. This consists of 
a zinc plate as the source of the E. M. F., and a copper-oxide 
depolariser. Weight for weight, this form hag а watt-hour 
capacity far in excess of the lead accumulator, but like the 
latter the rate of discharge has to be kept within well 
defined limits. Its chief recommendation is its simplicity. 
Quite recently a modified form of the old bichromate cell has 
been introduced by F. A. Decker (Electrical World, Vol. 
XLVIII, No. 15), which promises to have some success. 
It is of the two-fluid type, but the internal resistance is 
reduced toa minimum by rubbing down the walls of the 
porous partition to a very small thickness. This porous cup 
is made rigid by strengthening ribs. 'The carbons are made 
of corrugated graphite, this form offering a large surface to 
the action of the depolariser. The zincs are of the usual 
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plate type, two being used to every three carbons. Each cell 
is contained in a hard rubber vessel provided with outlets 
through the bottom, and Into the porous cups and the sur- 
rounding space. In this manner the fluids can be run 
in and out without taking the apparatus apart. The 
porous cups contain the dilute acid, and the surrounding 
space the bichromate of soda, and both are connected with a 
separate supply reservoir. A single cell of the above type 
has a discharging power of 250 watt-hours at an average of 
1:684 volts, the complete weight being 17 lb., i. e., 147 


watt-hours per Ib. weight, which is about twice as great as 


that of an accumulator of the same weight. If, however, a 
sufficient supply of liquid is carried to completely dissolve 
the zinc, then the output is increased to three times that of 
an accumulator of the same weight. The cost is 1s. 6d. 
per horse-power-hour. This latter consideration prohibits 
any extended use of this cell as a source of power, but 
where the cost is a secondary consideration, then it has 
many advantages over the lead accumulator. 

The question now arises as to the possibilities of recovering 
the zinc and bichromate of soda. Such a cell would then 
become a secondary one in principle. Bichromates can be 
prepared from chrom-iron anodes in carbonate solutions, but 
the problem has not been solved for acid electrolytes, and, 
consequently, would not apply to the present case. Zinc also 
cannot be reduced from acid solutions, although it is possible 
in the absence of free acids. With some other electrolyte, 
and with another form of depolariser, the latter problem is 
by no means impossible. At the present time it is only an 
object to be aimed at. 


| 
SHIFT ENGINEERS. 
By W. MAYALL MILNES. 


II.—DuTIES AND QUALIFICATIONS. 


Some shift engineers seem to consider their whole duty to 
consist of an occasional walk round the works to see that 
everybody is doing his work, and then go back to their 
office to have a smoke, and read the current issue of the 
REVIEW. 

Fortunately, this is not the conception the majority of men 
have of their duties. | 

The shift engineer is put in charge of the station, not only 
to see that the men under his supervision do their work, 
but that they do it intelligently, and with a view to obtaining 
the maximum of efficient economy. І 

His duties comprise the supervision of three distinct and 
entirely different departments, viz., the boiler house, the 
engine room and the switchboard. ^ Each of these calls for 
unceasing attention on his part, and if properly looked after, 
will leave him very little time out of his eight-hour shift to 
gpend in his office. ! | | 

To begin with the boiler house, he must know by rote 
the position of every pipe, to what it is coupled, and its use, 
the locality and object of every valve and steam trap, &c. 
If the main steam range is on the duplicate or on the ring 
principle, he should have at his finger ends the different 
ways of getting steam through from the boilers to the 
engines, 80 that, in the event of a joint blowing out, or any 
other breakdown occurring on the range, he will know at 
once which is the quickest alternative means of getting 
through to the engine room by another path. Also he must 
know the different methods in vogue at his particular station 
of feeding the boilers, whether by & duplicate feed range or 
single range, and injectors as standby. He must look after 
his firemen, and see that they permit only sufficient water to 
pass to maintain as nearly as possible one water-level in the 
boilers, not at one time above and at another below the normal 
working level ; that the stokers are kept at a regular rate of 
feed, so as to maintain an even fire, and that they neither 
throw the coal too far, and so waste it by sending it into the 
pit before it is thoroughly burned, nor drop it all just in- 
side the door; that the fires are kept clean and bright 
all through, and are worked with as thick a fire as is con- 
sistent with the conditions of draught and class of coal 


used. He must keep ah eye on the brickwork of the 
boilers and flues for cracks, and generally see that as little 
air as is possible is admitted to the flues, except through 
the fires; in short, he must see that all efforts are made to 
obtain as great a percentage of CO, gases in the flues as 
possible. Where the station is fitted with a CO, recording 
apparatus, this will, of course, be much simplified, as the shift 
engineer can see at a glance exactly what percentage of CO, 
he has, and if it is low, at once proceed to locate the cause, 
and remedy it. He must see that the feed pumps are work- 
ing properly, as it is most important that these should be 
kept in good working order, and any irregularities at once 
noted and attended to at the earliest opportunity. 

In the engine room, one of the greatest sources of waste, 
if not systematically watched, is cylinder oil. When super- - 
heated steam is used, this item is very expensive, and even 
a gallon aday will mount up to a very considerable bill in a 
year's run. He should ascertain by experiment the exact 
number of drops per minute required for each cylinder, to 
keep the walls coated with a thin covering of lubricant, and 
see that they only get that number, as if more than enough 
oil is given to the engine, the surplus is simply carried away 
with the exhaust steam, doing no useful work. In fact, 
where the condenser discharge water is used for feeding the 
boilers, and not filtered, this oil will often do harm to the 
boiler shells. He must watch the vacuum, and if it falls 
below normal point, must immediately investigate the cause 
and remedy it, as the proportionate value of vacuum to an 
engine drops very rapidly when below 20 in. When 
engines are being loaded up, or load taken off them, 
their governing should be watched, to see that there 
is no excessive rise, or drop in speed. Also he should 
see that the dynamos and station motors are doing 
their work sparklessly and without undue heating of any 
of their parts. That all machinery is kept clean, and 
ornamental work bright. Dirt is an open invitation to hot 
bearings, and dust about the brush gear, and between the 
connections to the commutator, a frequent cause of sparking- 
and bad commutation. It must be one of his duties to see 
that all arc lamps in the station receive proper attention 
from their attendant, so that they will always be ready for 
the evening's run. | 

With regard to the switchboard, his duties there will 
perhaps be the lightest. He must see that the attendant 
keeps the instruments, switches, &c., clean and in good 
order and keeps his voltage steady. If it is a growing 
station he should occasionally feel round the connections on 
the feeder board, to see that that they are ample to carry the 
maximum load without overheating, and report on them to 
the manager. He must check the log books periodically, to 
see that all records are properly entered up at the close of 
each day's run, and report any unusual records, such as 
excessive earth return currents, on the Board of Trade panel, 
if it be a traction station. If it is a lighting station, when 
the load is falling off, he must see that the generators are 
changed over; that is, as soon as the load drops sufficiently, 
a smaller machine must be put on, as machines are usually 
built to give their greatest efficiency at full load, and anything 
under that means an increased cost per unit generated. — 

In addition to this, the shift engineer should have under 
his supervision any small alterations carried out on the 
station, but not large extensions. | 

Some of these duties will only fall to the lot of the shift 
engineer once in three weeks, if three shifts are run, for 
instance, the checking of records, supervising alterations, &c., 
which of course the man on duty will attend to, but all 
should be carefully and systematically performed, if satis- 
factory results are to be obtained. 

The next and last article of this series will deal with the 
position, privileges and remuneration of the shift, engineer. 


à : * 

Electric Light Canvassing at Maidstone.—Mr. 
Oswald Jon€s has resigned the position of E.L. canvasser for Maid- 
stone T.C. “ on account of the continued opposition of other con- 
tractors and their friends." Mr. Jones is in business in the town 
as an electrical engineer, and his appointment was objected to 
when it was made, on the grounds that he was given a preference 
&nd was placed at an advantage which other traders did not possess. 
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A COMPARISON BETWEEN 
ARC LIGHTING AND HIGH-PRESSURE GAS 
LIGHTING FOR ROADS. 


THE following comparison between gas and electric lighting as 
employed in two of the main streeta of Berlin has been worked out 
by Herr L. Block (Journal für Gosbeleuchtung und Wasserversorgung 
and E. T. A.) The electrical installation is one consisting of ordinary 
16-ampere aresinopalglobes erected in 1905 in the Friedrichstrasse. 
These lamps are in the middle of the roadway, 30 metres apart on 
the average, and are hung at a height of 10 metres. The high- 
pressure (millennium light) gas installation is one in use in the 
Alexanderstrasse, and consists of double-burner lanterns placed at 
the edge of the kerb alternately on the two sides of the road, 
42 metres apart, and at a height of 5'7 metres. Each burner 
requires 6CO litres of gas per hour, and this is supplied throvgh 


Fic. 1.—LIGHTING OF THE FRIEDRICHSTRASSE 
WITH ELECTRIC Arc Lamps. 


1 Pavement 


10 Metres 
Fic. 4.—LIGHTING OF THE ALEXAKDEBSTRASSE. 
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epecial pipes in the form of ordinary lighting gaa subjected to 
increased pressure in a special compressor. Figs. 1 and 2 show the 
curves of horizontal illumination, in the two cases respectively. 
These were taken along а line joining neighbouring lamps, and at 
a height of 1:5. metres from tbe ground. From these curves tbe 
illuminations at a)l points of the street have been obtained and 
are shown by means of variously shaded squares in figs. 3 and 4. 
The illumination at the centre of each square is marked in the 
equare. The average of these various values gives the 
average horizontal illumination, and this average is 68 
lux in the case of the Friedrichstrasse and 5°2 lux for the 
Alexanderstrasse, Since uniformity of lighting is also of import- 


maximum illumination 
mean illumination 


= 1:63 for the electric light and 3:6 for the gas light, also the ratio 


minimum illumination 
mean illumination 


"16 for the gas light, showing that the electrically lighted street is 
far more uniformly illuminated than the gas lighted one. 

Leaving out of account the cost of attendance and upkeep, 
which do not differ much in the two cases, the number of watts to 
give an illumination of 1 lux over a road surface of 100 m. 


15 amps. x 55 volts x 100 тї, 
ә 6:8 lux x 30 m. x 22 m. 


and the number of litres of gas consumed per hour for the same 
illumination is— 


2 x 600 litres per hour X 100 m? 59 
5˙2 lux x Z1 m. x 21 m. ' 


ance, it is interesting to note the ratio 


, Which is ‘38 for the electric light and 


= 184, 


In fig. 5 the curve connecting the relative cost of electrical 
energy for a given illumination / cost of gas for the same illumina- 
tion with the relative cost of a kilowatt-hour / that of a cubic 
metre of gas is en When 1 m*. (35 cb. ft.)of gas costs the same 
аз 1 Kw.-hour, the cost of electric lighting will be seen to be only 
about 36 per cent. of that of gas lighting. When the cost of 
27/5 m?. (95 cb. ft.) is equal to that of 1 kw.hour (4e, when 
1,000 cb. ft. of gas cost 104 times as much as a K w.-hour), the two 
methode of lighting become equally cheap 


Distance Between Lamps 


о 190 70 30 *0 50 60 70 80 
^4... 
Fic. 2.--LIGHTING OF THE 
ALEXANDERSTRASSE WITH MIL- 
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REPORT OF THE INDIAN TELEGRAPH . 
DEPARTMENT FOR 1906-6. 


IN general features the administration of the Indian Telegraph 
Department leaves nothing to be desired, judging from the ЕЕ 
for 1905-6 published in the Gazette of India for October 6th 

In spite of the heavy special work entailed by the Royal tour, and 
the revision and re-issue of two of the general codes, the surplus 
of revenue over expenses amounts to 324 lacs of rupees, represent- 
ing a return on the capital outlay of 3:49 per cent. Considering 
the drawbacks incidental to overhead wiring work subject to such 
disturbances as cyclone and earthquake, this résult can only be 
regarded as eminently satisfactory. One is glad to note also that 


Fic. 3.— TLiaHT1yG OF THE 
FRIEDRICHSTRASSE. 
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Fic. 5.—CoOMPARISON OF COST. 


the method of making up the accounts practically obviates any 
undue allocation of working expenses to capital account. 

The arrangements for dealing with the heavy Press and other 
special messages in connection with the Royal visit were carried 
out with a promptitude which in itself is a certificate of the efficient 
working of the system. The extensions necessitated were, to a con- 
eiderable extent, afterwards incorporated into the regular service. 
To strengthen the staff of existing offices and to open camp offices 
wherever required, a travelling staff was organised oemposed of 
telegraph masters and signallers well qualifed in the Wheatstone 
system of avtomatic telegraphy, and placed under the charge of a 
traffic sub-assistant superintendent. Six clerks were attached to 
the staff, to assist in handling the apparatus which had to be 
carried by the travelling staff, and to do the general work of signal 
office peons. This staff was equipped with four portable seta of 
Wheatstone automatic apparatus and a supply of portable sounders 
for opening camp offices and wayside stations. A day prior to the 
departure of the Prince from Bombay, one of the parties proceeded 
to the place to be next visited to set up the automatic apparatus 
and to strengthen the staff at the telegraphic office there, while 
the other party remained in Bombay till the day after the depar- 
ture of His Royal Highness, and proceeded to the second place to 
be visited. By this viene one party was kept always in 
advance setting up the Wheatstone instruments, &c., while the 
other dealt with the traffic at the camp of the Royal party. 

The task of transmitting the long Press messages concerning the 
arrival of the Royal party fell to the Bombay office. The largest 
number of words tendered on any one day during the tour was on 
December 20th, at Gwalior, when 43,432 words were transmitted 
by the several correspondents. 

During the voyage of the Royal party from Calcatta to Rangoon, 
and again from Rangoon to Madras, telegrams were exchanged by 
means of wireless telegraphy between H.M.8. Terrible, Hyacinth 
and Renown, and the land wireless telegraph stations at Sangor 
Island and Diamond Island. The greatest distance at which 
communication was maintained was 200 miles from Diamond 
Island with the Hyacinth, and 280 miles with the Terrible; the 
latter vessel reported that she was able to read signals from Port 
Blair at a distance of about 300 miles. The establishment of com- 
munication between Diamond Island and Port Blair was only com- 
pleted on February 10th, 1905. The system was opened for public 
traffic on October 1st, 1905, and tbe traffic since then has averaged 
about 27,000 words a month. 
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Other it ms of interest to elestrisians ara the layinz of ualer- 
grouad telegraph cables at Calautt being th» fiest practical ste? 
towards putting the telegrap) lines undergeoiad, the saibsti*ation 
of accumulators for primey batteries over a large part of th: 
system, ani the introlu:tion of club tickers” and Baudo! 102;- 
distance type-priating instrameats. 

The unidergrouid cables mantionel were lead-sheathed aad 

paper-insulated, eash containing 2) conductors, and were laid in 
bitumen. Similar cable was used in Lahore ani Simla as leads 
from the dynamo houses to the telegraph offi:es in coanection with 
the substitution of accumulators for primary batteries. Га Lahore 
the cable was put underground, while in Simla it was plazelorer- 
head. About 5j miles of Henley's anti-inductio1 20-coiductor 
cable уаз used in re:onstructing a large portion of the Simla tele- 
phone exchange lines, the cabla baing suspended by means of 
leather hangers from a straaded 450 Ib. steel wirs. 
a The substitution of accumulators for primary batteries has been 
carried out at Allahabad, Karachi, Mandalay, Simla rnd other 
important stations. The chief point of interest is the abo'i ion of 
the local battery and the re-designing of the local instruments, ѕо as 
to permit of their being worked froma line battery of 10) volta. 
This has, naturally, led to measures beiag taken to replace any 
fittings likely to break down or involve fire risk through the 
increased voltage. 

The "club-tickers" have b2en installed at Simla. One is rather 
surprised at the somewhat awestruck way ia which the report 
regards these instruments, which are not precisely new discoveries. 

With the Baudot instruments it has been found practicable to 
work duplex direct from Calcutta to Simla—a distance of 1,200 
miles, using a copper wire. It is believed that this distance із a 
record performance for direct work with the Baudot sys'em. 

Finally, we have an exhaustive list of interruptions, which, how- 
ever, would be the better for rather more minute classification. 
As set forth, the tendency is rather to lump the good with the bad 
and so produce a medium. The number of interruptions on the 
departmental lines during the year were 4,172, with a total time of 
56,982 hours, or about 14 hours each. We are not informed what 
proportion is attributable to the telephone service, which is, 
generally speaking, more liable to interruption than the telegraph. 
It would also be fairer to the department if breakdowns were 
classified under two headings, namely, those occurring in districts 
where the line and repair appliances were both easily accessible, and 
those taking place in the sparsely inhabited mountainous and forest 
districte, or other difficult country. Earthquake and cyclone, 
we learn, were responsible for 485 interruptions, or about one- 
eighth of the whole. The disorganisation caused by these extensive 
catastrophes would naturally delay the repairing operations and 
cause the duration of the interruption to be disproportionately long 
compared to one caused by a fallen tree, for instance. This latter 
appears to be a very fruitful cause of interruption, as 327 are as^ribed 
toit. Birds and animals have 693 against them, and '' malice" 133. 
These last are principally due to a mcst civilised desire for 
copper amongst the barbarians of Wazinstan and Baluchistan. 
“ Unknown” causes, and “other unpreventable causes" have 
assigned to them 1,489 interruptions, more than one-third of the 
tota!, with a duration of 17,000 hours. The attention of divisional 
superintendents has been drawn to the former, and it is hoped to 
diminish the proportion by stricter control. ` 

The ccst per message to the department is given аз ‘859 rupee 
(working expenses). The decrease in cost for the past four years 
has been steady, though not very rapid. 


THE SUDDEN SHORT-CIRCUITING OF 
THREE-PHASE ALTERNATORS.* 


Since occasional short-circuits are almost unavoidable, especially in 
power transmissions and in connection with chemical work, it has 
become the custom, at least in America, to specify that an alter- 
nator shall be able to carry its short-circuit current for a short time 
without damage. Many cases have, nevertheless, occurred in which 
heavy damage to the macLine has resulted from a short-circuit. 
The coil ends are sometimes bent out of shape by the enormous 
forces set up, and, even when visible deformation does not take 
place, sufficient motion to damage the micanite insulating tubes 
often occurs. It is, therefore, of considerable practical importance 
to investigate the exact occurrences at the first instant of the short- 
circuit, because it is then that the chief damage is produced — after 
the first instant the short-circuited machine is practically running 
unloaded owing to the large phase displacemeht between volts and 
amperes. 

By means of an approximate mathematical investigation, Mr. 
Punga arrives at the following conclusions, some of which he hag 
been able to confirm experimentally. 


Let м, = the normal flux enterig the armature from one pole. 


F = field ampere-turns per pole required to set up normal 
full-load current on short-circuit. 


When this short-circuit current is flowing a small flux м, still 
enters the armature in order to compensate for the armature self- 
induction. The flux in the magnets at tke ваше time is M, + My 
where м; is the magnet leakage flux. 


Abstract of an article by F. Punga in Electrotechnische Zeitschrift. 


є 


If r. = normal excitation anpere-turns, the short-circuit current 


with this excitation will be ү times the normal full-load cur- 


rent. The flux entering the armature will b? Mp = M, 2 „ and 


the leakige flux from the poles = Mr, = My X 5. à A sudden 
short-circuit when running under normal conditions, therefore, 
involves & reduction ia flux, both in the armature and iu the 
poles, of м, — Ms lines, and it is this va:iation which produc :s the 


Exciting Current and Flux 


m i “os Y one Zad M 1 д 30 
Time in Seconds | 
Fic. 1.—VaLUES oF EXCITING CURRENT AND MaGNETIC FLUX 
AFTER SUDDEN SHORT-CIRCUIT. 


abnormal results noticed. This large change ef flux cannot, of 
course, occur instantaneously, and during the whole tran.ition 
period a voltage is induced in the armature in excess of that 
required to pass the normal (steady) short-circuit current. At 


. the very first instant this voltage is 15 times as great as the 


normal, and if the short-circuit current could rise instantaneous!y, 


its value at the first instant would be -Ü^. times the steady 


30 


value. Actually, however, the flux must have fallen somewhat 
from its max mum value before the short-circuit current can rise, 
so that the maximum short-circuit current is always somewhat 


M, 


less than —” times the eteady value. Now the value of n 


m Moo 
varies with the design of the machine and its size between about 
three and six, and is utually greater the greater the flux per pole. 
Considering that the steady short-circuit current is usually 24 to 34 
times the normal full-load current, the short-circuit current at 
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Fic. 2.— FELD CURRENT ON SUDDEN SHORT -CIRCurr. 


the first instant may, as a limiting value, attain to 20 times the 
normal full-load current. Such a current could, of course, exert 
excessive mechanical forces on the windings, because the forces 
increase as the equare of the current. The above actions are com- 
plicated by the facts that— 


1. The heavy armature currents themselves tend to accelerate the 
fall in flux from м, to м„; and 


2. The rapid fall in flux looped with the field winding sets up a 
voltage in the field winding tending to increase the exciting 
current, 


After investigating these effects, the author comes to the con- 
clusion that the short-circuit current reaches its maximum value 
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within a quarter period after the occurrence of the short-circuit, 


that this value is s: times the normal full-load current, and 
that it then falls to the steady value in accordance with a loga- 
rithmiclaw. Also that the maximum momentary value reached by the 


exciting current is „ 

м, + м, 2 
pole, and i, = normal exciting current), and that this also falls to 
the normal value along a logarithmic curve. The shapes of the 
curves connecting'(1) flux and (2) exciting current with time, are 
shown in fig. 1 for a 50-cycle alternator. It will be seen that the 
abnormally bigh rate of change of flux only occurs during the first 
} period. 

The writer also points out that in case the short circuit contains 
appreciable resistance, a momentary increase in torque occura, 
which may amount to two or three times the normal, and may pro- 
duce a dangerous mechanical shock to the machine. Some tests made 
by Mr. Hobart and the author on а 5,000-x.v.4. Siemens-Schuckert 
alternator tend tc confirm the thecry put forward. The machine 
had 20 poles, and the normal flux per pole was 15,260. The flux to 


- + % (where z = field-turns per 


Short-Circuit Currcat, Amps. 
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Exciting Currect, Amps. 


Fic, 3.— ARMATURE CURRENT ON SUDDEN SHORT CIRCUIT. 


compensate for armature self-induction was estimated at м, = 750 
lines. The ampere-turns required to pass the normal full load 
current on short circuit were found by test to be 4,800 = r. These 
ampere-turns produced a leakage flux from pole to pole (My) esti- 
mated* at 1,400 lines. Therefore м, + M, = 1,400 + 750 = 2,150 
lines. There were 63 field turas per pole, and the normal exciting 
current was 185 amperes. 

By the formule given above, the maximum value to which the 
exciting current should rise on the occurrenc? of a sudden short 
circuit = 185 + (%%% x +599) = 725 amperes. 

Fig. 2 shows the test results obtained when the alternator was 
short-circuited at various excitations, and the rise in exciting cur- 
rent was measured with a Deprez d'Arsonval instrument. It will 
be seen that with an original excitation of 185 amperes, the maxi- 
mum reached was 650 amperes, or only slightly below the 
theoretical vefue. 

By the formula again the maximum value of the short-circuit 
current should be fr x normal full-load current = about seven 
times the normal full-load current. On test (as shown in fig. 3) 
the maximum instantaneous short-circuit current was only double 
the steady short-circuit current, or 4'9 times the normal full-load 
current, instead of seven times this value. This difference is 
largely accounted for by the inertia of the hot-wire instrument 
employed. i 

From these and other tests that were made, it is clear tbat very 
heavy forces may have to be withstord at the instant of short circuit, 
and where short circuits are liable to occur, special precautions 
as to the support of the coil ends and the micanite tubes must be 
taken. 

Another point brought out is the excessive overload thrown on 
the exciters and the consequent danger of loss of field in these 
machines. On this account it is advisable to work with the 
minimum amount of brush lead and with the strongest possible 
exciter field, ic., to regulate the alternator voltage by a resistance 
in series with the alternator field ratherthan by varying the exciter 
shunt current. 


* The armature self-induction and the field leakage were calcu- 
lated by the formule given in “ А Contribution to the Theory of the 
Regulation of Alternators,” by II. M. Hobart and Е. Punga. 
American Institute of Electrical Engineers. 1904. 


NEW PATENTS APPLIED POR. 


Compiled expressly for this journal by W. P. Taosprson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


27,414. “ Improvements in and relating to percussion, electric or like 
5 and the like for use with artillery and similar ordnance.” H. HALE. 
ecember 3rd. 


27,445. Improvements in electrical contracts. I. H. Parsonsand А. E. J. 
BALL. December ard. 


27.459. Permeated electric аго lamp carbons and electrie incandescent are 
lamp filaments.” В. Јонмзох and J. WiLLis. December 3rd. 


27.492. Improved glass of lens for acetylene or electric lamps for vehicles 
and like purposes." J. G. CocksuRN. December 8rd. 


27,499. Improved manufacture of dynamo brushes, sliding contacts or the 
like from carbon." GrBRUDER BiEMENS & Co. December 8rd. (Date ied for 
under Patents Act, 1901, February l6th, 1906, being date of application in 
Germany.) (Complete.) 


27,590. " Improvements relating to the control of multiphase motors. 
KALMAN v. KAN pO. December 3rd. 


27.543. Devioe for the protection of life on vehicular traffic such as motor 
сагв, steam cars, and electric cars." R. Rosxxvnoxr, F. JELINEK, and L. 
SCHLEISINGER. December 4th. i 


27.556. Improved electric plug and resistance lamp.“ 
December athe PM Р 


27,569. Improvements in electric arc lamps, О. Gross. December 4th. 


27,570. "Improvements in magneto-electric generators for ignition in 
internal combustion motors." ALBION Motor Car Co., LTD., and T. B. 
Meri. December 4th. 


27.599. Electrical communication between guard and driver, warning them 
of the opening of doors whilst in transit." H. Crepin. December 4tb. 


27,601. “Improvement in incandescent arc lamps.” J. А. PREDIGER. (Date 
applied for under Patents Act, 1901, December 4th, 1905, being date of appli- 
cation in Germany.) December 4th. (Complete.) 


27,603. Improved electrical test lamp.“ J. B. Garry. December 4th. 


27.623. Improvements in electric meters." С. E. Horw£s. (Date applied 
for under Patents Act. 1901, December 6th, 1905, being date of application in 
United States.) December 4th. (Complete.) 


27,640. ‘‘ Improvements in electric arc lamps.“ THe New CENTURY ARC 
Light Co., Ltp,, and Н. Bauokrr. December 4th. (Complete.) 


27,683. '' Apparatus for the calculation of the correct size of cables or wires 
used for the transmission of electric power, or for the solution of similar mathe. 
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matical problems." A. Р. ACKERY. December 5th. 


27,684. “Electric time switch." О. A. Bruus. (Date applied for under 
Patents Act, 1901, March 29th, 1906, being date of application in D , 
December 5th. (Complete.) ' b Vul s 


27,694. “Improvements in brush gear of dynamo-electric machines and 
motors.“ W. R. V. MARSHALL. December Sth. 


27,714. Improvements in electrical clocks." AKTIEBOLAGET BVENSKA 
ELEKTRISKA URFABEIKEN, Date applied for under Patents Act, 1901, December 
th, 1906, being date of application in Sweden.) December 5th. (Complete.) 


27,725. Improved double-carbon electric arc lamp baving inclined carb 
holders," F. Вноскік. December 5th. я g oe 


27,726. Improvements in electric arc lamps having mutually inclined 
carbon holders." J. Brockiz. December 5th. 2 7 


27,728. " Improvements relating to points or switches for electric tramways 
working upon the slot conduit system." M. О. SPICKNALL and J. G. WHITE AXD 
Co., Ltp. December 5th. . 


27,136. “Improvements іп or connected with electrio motors." H. Lerrnrs 
December 5th. 


27,740. "Improvements in the electrolytic refining of copper." 
CowPER-CoLER. December 5th. " ce рүе 


27,745 Improved electric magnetic device for detecting feeble impulses.“ 
ir HELIS CELL AND ACCUMULATOR Co., LTD., and G. BScHavLi. Decem- 

r bth. 

27.719. Improved electric metallic separator.“ 
ber 6th. 


27,762. Improvements in and relating to the ventilation of cooling of 
dynamo- electric machines.“ W. AnMisTEAD. December 6th. 


2.7665. Improvements in and relating to percussion, electric or like igni- 
tion tubes and the like for use with artillery and similar ordnance.” H. HAL 
December 6th. 

27,813. “Improvements in the method of and means for operating electric 
pumps and the like." А. J. CrutNG. December 6th. 

27,841. “Improvements in low-tension ignition systems for internal com- 
busticn engines." Віт C. 5, FonBks. December 6th. 

27,856. “Improved means for producing high-voltage spark from low-voltage 
source." W. H. CLEZOG. December 7th. 

27,859. '' Improvements in the manufacture of electric incandescent lamps.” 
O. OBERLANDER. December 7th. | 

97,861. *''Improvements in and relating to dynamo-electric machines." 
THE British THomson-Hovuston Co., тр. (The General Electric Co., United 
States.) December 7th. 

97,934. “Improvements in electric resistances." R. von Brocxporrr. 
(Date applied for under Patents Act. 1901. December 8th, 1905, being date of 
application inGermany.) December 7th. (Complete.) 


97,957. ‘ Improvements relating to sparking plugs." Е. MooNEN and A. 
Юсмлівк. (Date applied for under Patents Act, 1901, December 9th, 1906, 
being date of application in France.) December 7th. (Complete.) 


27,950. ‘Improvements in and relating to the control of electric generators.” 
THe British THomson-Houston Co., Lrp. (The General Electric Co., 
United States.) December 7th. i 


27,956. “Improvements in transmitting apparatus for wireless telegraphy.’ 
P. О. PEDERSEN. (Date applied for under Patents Act, 1901, December 8th, 
1905, being date of application in Denmark.) December 7th. (Complete.) 


98,015. “Vent valves for batteries." F. J. Вснлтом. December 8th, (Com- 
plete.) 

28,034. “ Improvements in dynamo construction.” H. LzrrxgR. December 
8th. Е 

28,037. ‘‘Improvements relating to dynamo-electric machines.” С. E. 
BowiuE. (Date applied for under Patents Act, 1901, December 29th, 1905, being 
date of application in United States.) December 8th. (Complete.) 


28,048. ''Belf-regulating load- resistance for comparing current tension and 
power." М. KALLMAXN. (Date applied for under Patents Act, 1901, July Sth, 
1906, being date of application in Germany.) December sth. Complete.) 

28,049. "Device for comparing current tension and power by means of self- 
regulating load-resistances. М. KALLMANN. (Date applied for under Patents 
Act, 1901, Мау 17th, 1906, being date of application in Germany.) December tth. 
(Complete.) 
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CABLES AND THE COLONIES. 


THE address delivered by Sir Sandford Fleming before the 
* Eighty Club” on July 20th, 1906, on a proposal to 
establish a great Imperial Intelligence Union to promote the 
consolidation of the British Empire, has just been published 
іп the form of a pamphlet, together with a summary of 
Canadian views, and replies to criticisms. Unfortunately, 
the pamphlet does not appear to contain a complete account 
of the discussion ; its value as a contribution to the problem 
of Imperial development therefore loses in breadth of view. 
Nevertheless, the weight of opinion of Sir Sandford Fleming 
has to be acknowledged ; and his pamphlet serves to awaken 
interest in a project whose intention, wholly directed towards 
the improvement of Imperial relationships, is profitable for 
study by all British peoples. 

We gather that the proposal is to organise an Intelligence 
Service, having at command a system of cables sufficiently 
comprehensive in their scheme of routes to ensure adequate 
communication between the Imperial coasts, with a view to 
the general advancement of all that makes for the healthy 
development of British interests,—the primary principle 
being the free exchange of Imperial news. This implies 
the creation of an Imperial Intelligence Department, and 
the suggestion is that there should be a Central Board in 
London, agencies in each self-governing community, and 
arrangements at all of these foci, for the selection, trans- 
mission, or reception of such news as is desirable and avail- 
able for simultaneous publication in the journals of “all 
the great cities of the Empire,” free of charge. On the 
other side of the equation, it is estimated that the cost 
would be £5,000,000, to be divided in equitable proportions 
between the United Kingdom, Canada, New Zealand, 
Australia, South Africa, and the West Indies, forming 
* but a light burden on each." It is contemplated that a 
few hours in each day would suffice for the free transmission 
of Intelligence Department news, and that all working 
expenses would be fully met by earnings derived during the 
remaining hours from © paying traffic. 

In matters as potently affected by sentiment as is the 
Imperial idea, it is difficult to preserve that strictly judicial 
attitude of mind which is necessary to ensure that efforts 
are wisely directed. Every Imperialist statesman is awaré 
of this; he knows that he has only to appeal to “ the great 
heart of the Empire " upon the glories of the bond of union, 
and he will stir his British hearers into a chorus of cheers. 
Long and increasingly may it be so; but the cheers must 
be tempered with judgment. This bond of Imperial union 
is the finest sentiment we possess; it will be kept so only 
by bringin’ to bear upon it the finest judgment the Empire 
can command. The condition as to whether the Empire is 
to consist of ill-organised and distinct mobs, or of con- 
courses of well-fed, well-clothed, well-protected: and well- 
informed citizens, depends їп no small degree upon the 
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manner in which Sir Sandford Fleming's ideals are material- 
ised. It must be recognised that the time is appropriate 
for revision of the means available for newa transference ; 
but it seems wise to accept with reserve the suggestion that 
its transmission should, to the extent indicated by Nir 
Sandford Fleming, become an Imperial undertaking. 

We gather from the pamphlet that there is a consensus 
of opinion as to the benefits that would follow from inter- 
course more free and more full between the respective over- 
sea communities. It is admitted that advantages would 
undoubtedly follow from the systematic distribution of news 
relating to matters Imperial. Further, there is clearly a 
wide-spread feeling—a feeling with which we have always 
associated ourselves—that the submarine cable system of 
the British Empire is in many directions inadequate to the 
demands of peace, and to the prospective demands of war. 
With all this we cordially agree. But the point upon 
which we are unconvinced is that the proposed extensions of 
the cable system should be combined with a news system 
managed by the State. It is quite possible that such a 
proposal is susceptible of argument, but the pamphlet before 
us does not seem to embody sufficient evidence to establish 
a case for such a scheme. Our cardinal difficulty 
is that where there is State aid there must be 
State control, and we hesitate to accept the position that 
the State should control the distribution of news. The limit 
of such a system would be State newspapers, with all the 
possibilities of party strife, and inter-colonial differences, 
accentuated by accusations of lack of fairness on the part of 
the Imperial distributors and receivers. Either this, or the 
dissemination of colourless details, leading to complainings of 
another kind against the Imperial Autolycus. Moreover, if 
the State became in any respect associated with the selection 
and transmission of news—as news—it would inevitably find 
itself from time to time in difficulties regarding accusations 
of disclosures of Press messages, and possibly of State secrets. 
It would appear to be quite practicable, and it might, in 
many cases, be highly desirable for the State to lend aid 
towards the extension of the cable system for the trans- 
mission of «cords, but under existing circumstances the State 
had perhaps better leave news alone, lest news becomes 
history before its time. | | 

It is established, ко far as this country is concerned, 
that the State distribution of Press matter is an enormous 
benefit to the community and an improvement upon the 
system of distribution of Press matter by such private tele- 
- graph companies as preceded the British Postal Telegraph 
service. This exemplifies our contention that the State 
distribution of words, as distinct from ners, is desirable, and 
that it might, with great advantage, be extended to cable 
communication with the Colonies. In this country State 
telegraphs brought down the price of telegraphic messages, 
and, thanks to Scudamore, led the way to the wonderful 
facilities that characterise the existing system. Why, then, 
should not the same method of development reduce the price 
and facilitate the delivery of Colonial and all inter-British 
telegrams ? 

The lesson which the Times is teaching in the matter of 
books requires to be extended to the matter of the dissemina- 
tion of intelligence generally. (riven that, according to our 
system, comparatively few can enjoy the benefit, the 
price being opposed to them; and given that, accord- 
ing to a second system, the benefit is conferred 
upon a vastly greater number; then, if the second 
system can be shown to be within the range of 
practicability, and the profit fair to the seller, the public 
interest should decide the issue in favour of the reduction. 
This is scarcely the place perhaps to discuss the strategical 


advantages of submarine cables in time of war; we may, 
however, point out that they constitute a factor scarcely 
second in importance to the Navy itself in the prevention of 
war, and they will prove to be of vast consequence in the 
critical hour or two before war is declared. The sum of 
£5,000,000 necessary to provide the links of Empire asked 
for in this proposal of Sir Sandford Fleming’s is a vast sum 
if doled out in sovereigns ; but reckoned in battleships it is 
comparatively insignificant. And who shall say that a 
completed Imperial service of submarine cables will not, at 
the moment of war, or just preceding war, be of value 
equivalent to, say, three battleships. A further factor is 
that the expectation of life of a cable is about 30 years, 
while the expectation of life of a battleship is scarcely more 
than a third of that period. It is true that a cable can be 
cut; it is also true that a Montague can be lost. 


ig A REMARKABLE prediction has been 
ee fulfilled in relation to electrical schemes 
-= +° in South Africa by the proposed absorption 
of the undertaking of the Rand Central Electric Works, Ltd., 
by the Victoria Falls Power Co. It has been mentioned in 
German circles on two or three occasions during the past few 
months that, while the General Electricity Со. has 
identified itself with the sckeme having for its ultimate 
object the utilisation of the Victoria Falls of the Zambesi, 
the group associated with the Siemens & Halske Co. is 
interested in the enterprise of the Rand Central Electric 
Works, which were originally constracted by that company. 
The prediction has been that, althongh the two German firme 
were thus apparently brought into competition with each 
other in this particular area, they would eventually reconcile 
their opposing interests in this respect and begin to co- 
operate with each other. The fact of the transfer of the 
Rand Works to the Victoria Falls Power Co. shows that the 
prophecy has been fulfilled in some way or other. It is 
quite immaterial whether the realisation of the prediction 
has been, or has not been, brought about over the heads of 
the two firms and their associated companies. The important 
point is that the consolidation of competitive interests is being 
carried into effect, and in this sense has been estab- 
blished. It is noteworthy that the last occasion upon which 
co-operation instead of rivalry was foreshadowed in Berlin 
was on December 12th, and a few days later, as previously 
stated, the projected absorption of the Rand Works by the 
Victoria Falls Power Co. was announced by the latter. 


Ir is satisfactory to learn that some 
further improvement, however small, is to 
be made in connection with our Consular 
reports and in the placing of foreign trade information at 
the disposal of those concerned with it. The Board of 
Trade Commercial Intelligence Department displays nowa- 
days a creditable activity in making known, through the 
Press, such information as comes into its possession. In 
future, according to arrangements which were announced by 
Mr. Lloyd-George last week, the Board of Trade will co- 
operate with the Foreign Office from the beginning of the 
New Year in the editing of the annual Consular reports, 
and every possible effort will be made to expedite their 
issue. The Foreign Office has instructed the Consular 
officers to make their reports promptly—using the telegraph 
when necessary—concerning matters of immediate commer- 
cial importance. When such news arrives on this side it 
will „either be communicated direct to those whose interests 
are concerned,” or utilised in the official weekly publication 
of the Board of Trade. With the increased attention now 
being paid to foreign trade by English electrical firms, there 
will be a general feeling of thankfulness for whatever small 
mercies are vouchsafed in the form of better circulation of 
information which may assist us to add to the volume of 
profitable electrical business for English factories. 


Trade News 
from Abroad. 
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. EXPERIMENTS ON THE MERCURY ARC. 


THE Revue d’Llectricité some time ago published an article 
by R. Kiich and T. Retchinski, demonstrating a number of 
new features and effects obtained with mercury vapour 
lamps. By means of operating the arc in vessels of quartz 
in the place of glass, these investigators were. able not only 
to work the arc under considerable gaseous pressures, but 
in addition to apply greatly augmented potential differences 
between the terminals of the lamp, as compared with what is 
possible in other types of mercury vapour lamp. 

In ordinary glass vessels, it is not possible to use a greater 
pressure than 1 volt per centimetre length of the arc, whereas 
in the quartz vessels employed, it was possible to raise the 
pressure to 30 volts and more. As a result the conditions 
of temperature and vapour pressure differed from any 
previously obtained. Special cathode and anode terminals 
were employed, and the terminal bulbs in which they were 
placed were of different dimensions so as approximately ito 
correspond to the different temperatures developed in each. 
The arrangements made permitted the lamps to operate for 
long periods without interruption. The more rapid the 
E of the terminals, the greater may be the pressure 
applied, and to enable lamps of small dimensions to be 
worked at a considerable voltage, the terminal receptacles 
were cooled by metal envelopes. Provided the walls of the 
vessels are sufficiently solid to resist an internal pressure of 
four atmospheres, it is possible to apply a range of 
from 25 to 400 volts ; in general, however, the maximum volt- 
age was applied 220, a resistance of 50 ohms being included 


TABLE I. 
Pressure | " Pressure 
Volts. Amperes. in em. | Volts. Amperes. | in om. 
ol mercury. | of mercury. 
кы шз aE, See ыбы И ИЧРО ДА | ccc пос, : 
36 2778 02 | 132 4:50 42:6 
40 - 315 0:6 · 154 4'80 58-7 
60 410 3:8 181 4°75 82˙7 
67 4°20 9:0 | 201 4°60 104:0 
87 4°30 14°0 220 4°45 121°0 
98 4'50 191 2249 4°40 150˙0 
114 4°50 29°5 | ` 


in the circuit. When worked at a low voltage the arc fills 
the whole section of the tube, but as the voltage is increased 
the arc narrows down, until at length it becomes a thread 
of 5 mm. diameter. Table I gives the pressure of mercury 
vapour in the lamp at different electrical pressures, the 
former being measured by a manometer 2 metres long. 
^ With an electrical power of 600 to 700 watts, for which 
the vapour pressure is only about 80 cm., the central portion 
of the tube is of a dull red. It results from this, that one 
has in this portion of the lamp to deal with non-saturated 
vapour, for the mean temperature of the arc must neces- 
sarily be higher than that of the walls.” 


TABLE II. 

Volts | Amperes Watts. Hefner units. ul Eit 
27 1:90 51:3 66:0 0°778 
30 2°20 664 767 0:866 
94 2°60 88:3 94:6 0934 
56 3°20 179 224 0:799 
96:5 3:52 340 860 0:395 

121 3:67 444 1,560 0:284 

175 3:80 665 3,180 0:209 

235 3:90 917 5,040 0:182 

304 3:85 1,170 7,130 0:165 
48 431 207 222 | 0:934 
73 4°84 353 676 0°523 

114 4°82 549 1,900 0:288 

206 4°60 946 5,140 0°184 

251 445 1,115 6,460 0:173 


_ Determinations have been made both of the illuminating 
intensity and of the spectro-photometric phenomena of the 
light emitted by these lamps. As with all other mercury 
arc lamps worked at low electrical pressure, the power con- 
sumption curve at first rises, and after a maximum has been 


reached, which occurs with a consumption of about 100 
watts, it falls rapidly until it is nearly parallel to the axis 
of the abscissz, but still without losing its falling tendency. 
This may be seen by Table II. It is claimed that 
the greatest efficiency of luminous rays yet reached haa 
been obtained, viz., 185 watt per Hefner candle, the lamp 
being placed in an upright position. With lamps of larger 
dimensions than those used, it is surmised that a still higher 
point of efficiency might be attained. 

It is particularly interesting to note that the consumption 
curve reaches a maximum. This is, no doubt, owing to 
the fact that the light due to luminescence, which diminishes 
in efficiency, is overtaken by that due to the increasing tem- 
perature. “The results of our determinations confirm the 
bolometric determinations made by Angstróm on Geissler 
tubes. This physicist has been led to the hypothesis that 
the radiation of gas at the moment of an electric discharge 
is composed of two parts, the one of a regular, the other of 
an irregular nature; when the electric pressure diminishes 
the former diminishes, and the latter augments, the more so 
as the movements across the gaseous mass become freer. 
He has besides enunciated the theory that if the gaseous 
pressure is augmented the conditions of vaporisation vary 
considerably, the abnormal radiation is more easily trans- 
formed into normal and the radiation becomes richer in 
ultra-red rays.” Я 

The ultra-violet radiation produced by these lamps at an 
increasing voltage was also studied. This was effected by 
an ingenious apparatus designed to utilise the property which 
these rays possess of discharging negatively charged bodies. 
The general curve obtained from an investigation of these 
rays is very similar to that demonstrating the luminous raye, 
viz., that they increase in intensity up to the highest 
electrical pressure applied ; but it is interesting to note that 
as regards the power consumption curve the maximum is 
attained at another and higher point as compared with that 
indicating the luminous consumption curve. S 


TABLE III. 
Intensity ‘of Watts per unit 
Volts. Amperes. Watts the ultra-violet | of ultra-violet 
radiation. radiation. 
p IET e ч г Ф 

36 | 2°03 79˙1 | 28:2 258 
39:5 2:50 | 987 307 322 
46 2:79 128:5 | 32-1 401 
56 2:90 162 36 451 
69 2:92 202 468 430 
79 2°95 233 59:9 389 
100 3:03 303 99 0 307 
135 3:04 410 214:5 191 
172 | 3°13 538 390 136 


Perhaps the most interesting and important results 
attained by these investigators are those arrived at by their 
study of the spectrum of the light. They have found that, 
as the current intensity is increased, the light changes in 
quality; it loses its green character and becomes more 
yellow, whilst certain red rays also become manifest. 
In other words, a light is emitted which approaches much 
more nearly to white light than that obtained from the Aron 
and other types of mercury arc lamp, which produce a light 
sadly deficient in certain colours. The reason for the differ- 
ence is the development, owing to the increased tempera- 
ture, of a light giving a continuous spectrum, which light 
grows in intensity as the current is raised. For tables 
illustrating the spectroscopic determinations and other 
particulars, we must refer those specially interested to the 
original article. 

Other investigators have been at work endeavouring to 
remedy the defects of the light ordinarily emitted by the 
mercury arc. Thus we learn that MM. F. Gehrcke and. 
О. von Baeyer claim, according to the  Elektrotechnssche 
Zeitschrift, to have succeeded, by the introduction of zinc 
and sodium into the mercury electrode, in adding to the 
light the lacking red and yellow rays, the resulting light 
being similar to that of the Bremer lamp. By the addition 
of a little bismuth to the amalgam, ruptures of the quartz 
tube, which served as the lamp vessel, were avoided, whilst 
the rays due to the latter metal were too feeble to affect the 
light injuriously. 
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SOME PRACTICAL NOTES ON 
THE COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY UNDERTAKINGS. 


Bv R. BORLASE MATTHEWS, Wh. Ex., A.M.I.C.E. 


TABULATION OF MECHANICAL AIDS то NEW BUSINESS 
GETTING.“ 


The various mechanical aids to new business getting that 
have already been mentioned, may be tabulated together with 
the details of their operation as below :— 


Main Card Index. 


Arrangement: (a) In alphabetical order of streets. 

(^) Streets indicated by guide cards with projections at 
the left-hand side. 

(r) Intersection of cross streets on a street, indicated by 
guide card with projections at the right-band side. 

(4) North and south or east and west sides of streets 
indicated by another set of guide cards with projections a 
little way from one end. 

(е) Where streets are long, more guide cards should be 
used to indicate the house numbers. | 

(f) Streets, or parts thereof, through which service wires 
are laid can be indicated by guide cards, coloured on one 
side, the coloured sides so faced or turned, that the cards 
included between any pair of these faces bear the addresses 
of buildings in reach of present service mains. 

Containing : (1.) In addition to occupant's name and 
address, the classification letters 8, R, P, and if a customer 
his rotation number also. 

(2.) Name of owner of building. 

(3.) Date of verification of the information. 


Note: Cards must never be removed from main card 


index except temporarily for correction. 
File Card Index. 


Arrangement: In alphabetical order of the occupants’ 


names. 

Containing: In addition to the name and address, the 
number of the folder jn the file containing all correspondence, 
data and other 1 9905 relating to that particular occupant. 

Note : (а) Even if there is no correspondence, &c., to file, 
a card should be made out (without a folder number) for 
every address in the city. The index can then be used to 
locate a man whose name only is known. z 

(4) Cards must never be removed from this index except 
temporarily for correction. 


Vertical or other Files. 


Arrangement: In numerical order of folder. The folder 
number for customers should be the same as the rotation 
number. A separate series of numbers should be utilised 
for other than customers, the number being changed on the 
folder and file card index for the rotation number, when the 
person concerned becomes a customer. 

Containing : All correspondence, agreements, estimates, 
&c., also all technical data and general information collected 
by canvassers. i 

Note: When any information is required, the whole 
folder should be taken out. Оп no account should anything 
be removed from a folder once it has been placed there ; in 
this way much confusion can be avoided. 


Address Plates of Addressiny Machine. 
Arrangement: In three main sections. (S) Shops and 


business premises ; (R) residences ; (P) places where power 
is used ; each section being divided into six sub-sections. 


Mark. Indicates that addressee 


Is not at present interested 

Partially interested in light, heat and power 
(L) Partially interested in light 
(H) Partially interested in heat 
(P) Partially interested in power 


i ETE S DIR ер эз ЧА te RR ERR 
* Previous articles of this series appeared on pages 650-1, 656-7, 


728-9, 808-9, 849-850, 888-9, 929-30, 971-3, and 979-80 of the current 
volume. 


Customers are indicated by their rotation number and 
respective section letter S, R or P. Each section should, if 
possible, be contained in a separate case to obviate any 
danger of mixing. 

Section Card Index, 


Arrangement : (a) The same as that of the address plates 
of the addressing machine. i 

(^) Clips or markers, bearing a number corresponding to 
the day of the month, can be attached to the cards referring 
to any occupants, whom it would be wise to look up on that 
particular date, or with whom an appointment has been 
made for a future date. Thus the index will serve as a 
constant reminder of these dates, and for that purpose should 
be examined every day. ! 

Containing : (1.) Address, as on address plate, with section 

and sub-section mark. 

(2.) A dated record of the numbers of all form and circular 
letters sent out, also booklets and other advertising matter, 
and dates of personal call. | 


Maps of Territory. 
Arrangement: Location of high-tension, service and 
power lines marked in different colours. 
Information File. 
Concerns any electrically operated apparatus ; data ke[t 
in classified folders. 
Information File Card Index. 
Subjects in alphabetical order. 
General Instruction Book. 


A book of the loose leaf form, with contents classified, 
containing notes on the general schedule decided upon, and 
copies of standing instructions relating thereto. Duplicate 
copies of this book should be maintained—one for the use 


of employés and the other for the manager's reference. 


Only those who have applied the labour-saving business 
aid, known ав the “ card system,” to the commercial depart- 
ment of a central station, can realise how unwieldy and 
useless it is apt to become, unless carefully thought out. 
The basis of the scheme suggested here is that the main 
index is arranged in alphabetical order of the streets; this 
is done on the assumption that the buildings are the per- 
manent features, and the tenants liable to change. This 
list covers the main requiremente. For circularising and 
other special purposes, it is necessary to distinguish between 
shops, residences and factories, hence a corresponding classi- - 
fication and any needful sub-classifications are made of the 
address plates of the addressing machine, each set being 
still kept in alphabetical order of the streets. If an address- 
ing machine is not employed, the main card index will 
serve as it is for copying the addresses from, the classi- 
fication mark decided upon being put very clearly on each 
card. | 

Someone has doctored up an old saying, and made it 
read thus: А little system is a dangerous thing.“ This is 
also true of too much system. In organising a new business 
or commercial sales department, the central station manager 
will do well not to forget that it is possible to become 
swamped with system if the thing is carried to extremes. 

A good system should be devised for the business, and 
not the business turned upside down to fit any one parti- 
cular system—no matter how highly recommended. 


Cost OF OPERATING А NEW Business DEPARTMENT. 


The next point to be considered is the question of the 
total expenditure needed for the maintenance of an aggres- 
sive new business department. It may be mentioned as a 
guide in this matter that some of those central stations that 
have proved such a department to be a success, commenced 
by laying aside from 2 to 8 per cent. of their gross incomes 
for its maintenance; as the business increased, this per- 
centage, though not the total amount, was reduced some- 
what. 

About two-thirds of this percentage is apportioned to 
personal canvassing and the balance to general advertising 
expenses. Such an expenditure bas proved to be a very 
profitable investment, as the increase in sales of current has 
often exceeded the cost of getting it nearly ten-fold. 
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THE GIST OF THE MAIN SCHEME OF OPERATION. 


The main scheme of operation as explained earlier may be 
summed up as follows :— 

Canvass first, all the occupants of buildings within reach 
of the present distribution system. Meanwhile advertise 
by monthly magazine, by circular matter and in newspapers ; 
any inquiries that result from this or other sources, for 
service in a direction not at the time reached by the mains, 
should be promptly attended to, and if closed followed up 
by a canvass of the route that is proposed to follow with the 
new service, thus ensuring a return on the capital outlay at 
an earlier date than is usually the case. 

With a well organised new business or commercial sales 
department, it may be counted a good policy to arrange to 
supply current to all parts of a town. The householder, 
resident on the outskirts of the town, who wants electric 
light ig not altogether hailed with delight by the average 
central station manager, for the interest on the distribution 
investment required amounts to more than the current bills ; 
but this individual disappears if a very large percentage of 
the houses adopt electric light, as no building can then be 
very far from the distributing line. Having decided on a 
progressive policy, every effort must be used to remove the 
impression usually acquired by the average inhabitant tbat 
it is no use wiring his house, аз it will be many years before 
the electric light mains will come with reach of his home. 

While this work is going on, sce what can be done in the 
way of interesting present customers in heating and cooking 
apparatus, for a satisfactory business will never be built up 
on lighting alone, the load-factor is too poor. The electric 
flat iron is one of the best articles to commence with, as it is 
a device that is readily understood and appreciated. "The 
introduction of these will soon open a way for a demand for 
other articles in the electric heating line. One difficulty 
will be met with, and that is, complaints about the high 
price asked for these irons. The best way to overcome it is 
to adopt that successful modern business principle “free 
trial.” Send a form letter around offering & month's free 
trial, explaining that no charge will be made except for the 
current used, if it is not desired to retain the iron. Replies 
will probably only be received from a few people, supply them 
with irons, and then go around to some of the other 
customers with the irons, explain their great utility and con- 
venience, and offer to leave one on the terms suggested in 
the form letter. It will be found that about 50 per cent. of 
the irons so left will be purchased. 

See what can be done to improve the show window 
lighting of one or two of the bigger shops; the other shops, 
fired by example, will soon follow suit. Introduce those new 
and economical lamps—the glower and the metallic filament 
—the renewal cost is heavy, it must. be admitted, but the 
current consumption being so much less in proportion, 
means & better satisfied customer, and a better lit shop. 
Though the receipts will be temporarily reduced, they will 
soon be found to rise again to the normal, or above it, as 
usually more and more light is added, and its value is 
appreciated. 

Get daily reports from the canvassers, keep their interest 
stimulated, and make the whole staff enthusiastic over the 
new-business getting ; it must not all be left to canvassers, 
for all reap the advantage of increased prosperity. 

The great battle that advertising methods bave had to 
fight in the past, has been tbat it was so difficult to directly 
ascribe the result in increased business as due to this form of 
publicity ; now, however, it is a recognised fact, and the 
path of the advocate of advertising is a great deal easier. 
In starting a new business department, it takes a little time 
before the results begin to show, but if the department is 
run on modern lines, they must appear sooner or later. Now, 
from the business man’s point of view, it is desirable to know 
how much these results cost, so it is eseential to prepare a 
monthly report, based on the canvasser’s daily reports, giving 
statistical details as to the number of customers secured, 
their connected load, and probable average load ; increased 
connections of existing customers ; business discontinued ; 
comparison with results obtained in the same month a year 
ago; the number of personal interviews; the number of 
form letters and other printed matter eent out; the total 
cost, &. B о 

There is no gainsaying that such a scheme as has been 


* 


outlined in this series of articles, will undoubtedly mean a 
considerable expenditure of money ; some will even call it a 


very great outlay, but is must be remembered that it is an 


investment, and an investment that gives good returns. 

By the adoption of a persistent and systematic new business 
getting campaign, 75 per cent. of the houses in a town can 
be placed on the customers’ list, and the amount spent on 


electricity raised from the present average of a well-managed 


plant of about 58. to nearly 208. per cap. per annum, Ог even 
more. By the adoption of a © direct-by-mail " advertising 
system, several stations have increased their consumers by 
over 30 per cent. 

This is not mere theoretical calculation or speculation, but 
& record of actual fact. Such advances as the above, and 
even greater ones, have taken place in more than one instance, 
and there is no reason why they should not yet occur in 
instances far more numerous in the future than in the past. 
Results like this are encouraging. What has been done once 
or twice can surely be done again with the assistance of 
systematic methods, efficiency and push, backed by courtesy, 
good service and prompt attention—all in the superlative 
degree. 

The whole secret of success is contained in the words— 
educate your public. 

In these notes, in more or less detail, a variety of methods 
have been dealt with. They are practical, inasmuch as they 
are the outcome of actual trial and experience, but great 
caution must be exercised in their application if the best 
results are to be obtained. Ап excellent plan under certain 
conditions may prove an utter failure if insufficiently sup- 
ported and backed up by those details, which, though 
appsrently unimportant, are essential to success. Hence the 
need of getting the best of advice when initiating a com- 
mercial rales department, in the organisation of which but 
few have as yet bad the opportunity to become experienced, 
of such recent date is the application of aggressive com- 
mercial principles in the development of the sales end of an 
electricity undertaking. ^ Misdirected efforts in a sales 
development scheme, preducing poor results, are apt to 
discourave further efforts in a direction which must ulti- 
mately prove to be of the utmost value to the undertaking. 


SHIFT ENGINEERS. 
By W. MAYALL MILNES. 


IIT.—PosiTION, PRIVILEGES AND REMUNERATION. 


Tue question of status is, in some stations, a source of 
friction between the shift engineers and other members of 
the staff, much of which could be avoided by the exercise of 
a little tact on the part of the power superintendent or 
manager, as the case may be. 

It will be readily granted by most managers that a good 
shift engineer is one of the most important factors in running 
a station efficiently and economically. 

The manager has the commercial side of the undertaking 
to control, in addition to exercising a supervision over the 
works generally, and his many duties outside the actual 
station running cannot possibly enable him to devote 
sufficient time to the station, to watch all the hundred and 
one little points that tend to economical working. So he 
has to rely on his shift engineer, to a very great extent, to 
perform this portion of his duties. 

This being so, the shift engineer is deserving of a fair 
ehare of consideration at the manager’s hands. 

In the absence of the manager from the works he should 
have full control, and should be able to suspend temporarily, 
any man under him, who so breaks the rules, as to be, in his 
opinion, deserving of censure, that is, suspend him until he 
has interviewed the manager, who would then deal with 
the case. 

He should also be given the power of engaging any un- 
skilled labour that may be required from time to time, on 
breakdowns, or to fill any sudden vacancy that may occur, 
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such às the temporary absence of coal trimmers, cleaners 
and such like unskilled labour. 

The manager should, if possible, always support the shift 
engineer's instructions to the men under him, and if they 
are not quite consistent, in his own opinion, then he should 
deal with the shift enginecr in the privacy of his office. A 
certain amount of discipline is necessary where a number of 
‘men are employed, and it would be impossible to obtain it 
unless the shift engineer’s position is upheld by his 
superiors. 

The shift engineer being such a necessary and important 
factor in station running, he should be given some compen- 
sation for his work, other than his salary, in the form of 
certain privileges. He should have an oflice, if the station 

is over 2,000 KW. capacity, in which to keep records, make 
out his reports, work out indicator diagrams, and work out 
his schemes for increased economy, &c. Не should have 
access to all cost and other records, if he does not work them 
out himself, and be consulted on any alterations in the 
station that are proposed from time to time. 

The question of remuneration is at present a very vexed 
one. Advertisements for shift engincers, which constantly 
uppear in the technical papers, offer salaries which range 
from £1 to £83 a week. — Surely there must be something 
wrong here, either £3 is too much, or £1 is too little, as the 
difference in the responsibilitics and qualifications of the 
men required do not vary in the same ratio. | 

Whether the station is a small one of 400 or 500 kw. 
capacity, or one of 20,000 or 30,000 Kw., they require a 
man who has been properly trained as an engineer to run 
them successfully, one as much as the other, and although 
the man required for the larger station should be an 
engineer of longer experience than is required for the smaller 
station, the essential qualifications are much the same. 

If a good man is wanted, and it is only reasonable to 
suppose so, what does it mean? It has cost him from £50 
to £200 in premiums to obtain his practical training, say 
158. per week, in addition to his wage, for board, &c., 
during his apprenticeship of five years, a matter of £50 for 
evening classes, books, instruments, private tuition, &c., in 
all a total of between £400 and £500. For this expendi- 
ture he is valued by some at £1 per week. Naturally these 
advertisers do not get the cream of the profession at their 
command. 

To take the other figure, £3 per week. The man required 
will be about 28 to 30 years of age. He will have expended 
the above £150 up to the age of 21, and probably another 
£50 in technical education afterwards. He will have had 
a varied experience covering from 13 to 15 years, so that 
it will not be over-valuing him to rate him at £3 & week. 

There is also another view to take. The shift engineer 
in many stations is rated at 30s. a week, and for this has to 
control men earning higher wages, such us fitters and wiremen, 
and sometimes even his drivers are better paid, so that his 
services are actually valued at less than those of the skilled 
labourers, whose work he has to supervise. 


If a shift engineer has to take an interest in his work, and 


do everything in his power to further the interests of his 
employers, he must be paid a fair salary, and this should 
never be under £2 per week. 

This series of short articles on shift engineers and their 
work has been written with a view of pointing out to young 
engineers that the position is not merely a stepping stone to 
something higher, a period which has to be endured, but 
is in itself an important and very necessary part of the 
organisation of an electricity supply works, and most 
certainly is in itself a position that gives an enormous 
opportunity for the development of individual talents and 
abilities. 


THE FRENCH TELEPHONE SERVICE. 


AMONG other changes in the Government service in France, 
brought about by the recent change in the French Ministry, 
there has been an important change in the department 
charged with the administration of posts, telegraphs and 
telephones. M. Bérard, Under-Secretary of State for Posts 
and Telegraphs, whose administration of the important 


department having control of postal and electrical communi- 
cation has been much criticised by the Paris Press, has been 
succeeded by M. Simyan, deputy for Saóne-et-Loire. The 
new Under-Secretary is described as a man of great activity 
and enterprise, and one of his first official acte жав to receive 
a deputation from the Council of the Association of Tele- 
phone Subscribers. It is well known that the inefficiency of 
the telephone service is one of the greatest troubles of the 
business world of Paris, and has long been в burning question 
in the city of light. The Association of Telephone Subscri- 
bers was formed several years ago to ventilate the grievances 
of the telephone-using public and to bring organised pressure 
to bear on the Telephone Administration in favour of 
telephonic reforms. M. Bérard had always, more or less 
politely, as is customary in France, snubbed the Association 
of Telephone Subscribers and disregarded its representations. 
M. Simyan, on the other hand, made it one of his first official 
acts to receive the President and Council of the Association 
for the purpose of discussing the lamentable situation of the 
French telephone service. | 

In the current issue of the Bulletin of the Association an 
account is given of this interesting interview. et 

The Marquis of Montebello, President of the Association, 
in his address to the new Under-Secretary of State, gave a 
review of the work of the Association, and stated that it was 
the desire of the Association, for the benefit of the public at 
large, to maintain good relations with the Administration of 
Posts and Telegraphs. He described briefly the work that 
had been done, and pointed out that the Association had over 
7,000 members, and had presented a petition to the Chamber 
of Deputies, praying for improvements in the telephone service, 
containing no fewer than 25,000 signatures. The only 
object of the Association is to obtain an improvement in the 
postal, telegraphic and telephonic service, and it is animated 
by no prejudice against the Administration. The work of the 
Association had been approved by M. Sembat, the reporter 
of the Budget of the Department of Posts and Telegraphs, 
in Parliamentary debates, but its representations have been 
disregarded by the previous Under-Secretary. _ 

M. de Montebello said that among the principal reforms 
advocated by the Association were a complete revision of the 
regulations governing the telephone service and the sub- 
scriber’s contract, an improvement in the efficiency of the 
staff, and an improvement in the equipment of the Paris 
system. It was pointed out that in 1904 the Administration 
had promised to revise the regulations and suppress some of 


the very strict and arbitrary rules imposed upon telephone 


subscribers, some of which had been declared by legal 
authorities to be opposed tothe common law. Nothing had 
so far come of this promise. ue | 

As regards the staff, the President of the Association said 
that, while there was no doubt as to the good intentions 
of the staff as a whole, there was equally no doubt that 
many of the employcs were not competent to carry on the 
very technical work of. the telephone system. The Associa- 
tion desired that the staff should be reorganised and its 
various departments specially trained to meet the require- 
ments of the work. | 

As regards the equipment of the system, M. de Monte- 
bello noted with pleasure that the new Under-Secretary, 
according to an interview published in one of the daily 
papers, had expressed his anxiety to effect reforms. He 
went on to say that the Association had some time ago 
pointed out the deficiencies of the Paris telephone system, 
and had made a study of modern telephone engineering 
methods, and had impressed upon the Administration the 
importance of adopting the common battery system, as was 
shown by the investigations made by the Association, and by 
the very complete reports of Mr. Laws Webb, the Associa- 
tion’s consulting engineer. The Association had also pointed 
out that the exchange equipment and junction lines at 
present in use had not sufficient capacity to cope with the 
work, 

Dealing further with the question of equipment, M. de 
Montebello enlarged on the inadvisability of maintaining 
primary batteries at the subscribers’ stations, according to 
the present intention of the Administration, the proposal 
now under consideration being to adopt common battery 
signalling only, and not common battery talking. Не in- 
sisted that a complete common battery system should be 
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adopted, and urged that the additional expense of replacing 
the subscribers’ instruments would be comparatively small, 
while there would be a great saving in working expenses if 
the local battery instruments at the subscribers’ stations 
were abolished. 


Finally, the President of the Telephone Subscribers’ 


Association made the following requests :— 

1. That the Association should be considered as an 
institution able to help both the Administration and the 
public. 


2. That the Association should be represented on the. 


Committees appointed by the Administration to deal with 
telephone questions. 

3. That instructions should be given to the principal 
telephone officials that they should give proper attention to 
complaints addressed to them by the Association on behalf 
of its members, and thoroughly investigate and report on 
these complaints. 

M. Simyan, in his reply to these remarks, stated that he 
was animated by the best intentions towards the Association, 
whose usefulness he thoroughly recognised. He proposed to 
devote himself to a prompt and radical improvement of the 
various branches of the telephone service. As revards the 
regulations governing subscribers' contracte, after studying 
the various points raised by the legal adviser of the Associa- 
tion, he would do his best to give prompt effect to the 
recommendations made. 

As regards the staff, the Under-Secretary admitted that 
alongside a large number of expert and diligent employés 
there were some who were careless and inefficient, but he 
would do his best to eliminate these latter. He fully recog- 
nised the necessity of thorough training and of eliminating 
those not suitable for the work. He proposed to establish 
a training school for the telephone staff along the lines 
adopted by well-organised telephone concerns in other 
countries. 

As regards the equipment of the Paris telephone system, 

M. Simyan said he fully tecognised the importance of this 
question. The present proposal is to reconstruct the Paris 
exchanges and to adopt the common battery system, as far 
as the credits demanded and adopted by Parliament will 
allow. 
As regards the general system, it is proposed to increase 
the number of long-distance lines, and with this end in 
view, it 18 proposed to pay interest on the loans advanced 
to the State by Chambers of Commerce and provincial 
bodies (which loans have hitherto had to be supplied with- 
out interest) for the purpose of constructing long-distance 
lines. 

Finally, the Under-Secretary repeated his expressions of 
goodwill towards the Association, and stated that the Asso- 
ciation should be represented in future on the "Telephone 
Committees appointed by the Administration, and that 
instructions should be issued to the principal telephone officials 
that proper attention must be given to complaints emanating 
from the Association. 

It is evident, from this summary of the speech of the new 
French Under-Secretary of State for Posts and Telegraphs, 
that he admits that serious reforms in the French telephone 
systems are necessary, but whether such reforms will actually 
be effected, or whether these amiable official assurances will 
‘be followed by another long period of inaction and delay, 
remains to be seen. Anyone at all familiar with the 
deplorable state of disorganisation of the Paris telephone 
system, both as regards staff and equipment, will realise 
that M. Simyan has some very difficult work before him 
in order to bring about a general and lasting improvement. 


EXHIBITION OF APPARATUS. 


THE Physical Society of London held their second annual 
exhibition of apparatus on the 14th inst., at the new 
buildings of the Royal College of Science. The collection 
was not very large, nor were there any striking novelties, but 
some interesting pieces of apparatus were shown. 

The Cambridge Scientific Instrument Co. had an oil 


bath oscillograph made in a very small size, with ingenious — 


adjustments. The moving parts were mounted on a plug 
or slide, capable of withdrawal from the remainder of the 
instrument. The whole isa very beautiful piece of work 
on the small scale. | 

They also showed two chronographs, one with a large 
smoked cylinder and a tuning fork ; the other, using three 
inking pens, making parallel traces on a Morse slip, and 
displaced sideways to mark the signal. The latter form is 
exceedingly convenient for many purposes, especially where 
observations extending over a long time have to be recorded. 
It is used, for instance, for recording the fall of temperature, 
and the recalescent points of iron and steel. 

In an ingenious temperature recorder, a mercurial thermo- 
meter is hung on a beam in such a way that the balance is 
affected by the expansion aud contraction of the mercury 
in the tube. А long index pointer attached to the balance 
moves over the revolving drum, and is pressed against it at 
irregular intervals by a bar attached to the driving clock. 
The inking point is the intersection of a knife edge on the 
pointer, and of an inked string stretched along the drum, an 
arrangement which saves the use of any extra weight on the 
pointer, and seems to be very effective. 

A suspended frame for carrying a galvanometer or other 
instrument steadily from a support liable to be shaken, con- 
tained a flat tray of liquid, the friction of which brought the 
frame quickly to rest after it had been started swinging. 
Many optical appliances were shown—projection lanterns, 
including a very good one by Ross, petrological and metal- 
lurgical microscopes, and spectroscopea. 

Carl Zeiss & Co. showed microscopes for use in mechanical 
work, and for measuring linear dimensions. The еуеріесєѕ 
had cross wires, and the microscopes were mounted on slides 
with traversing micrometer screws, divided to ‘01 mm. 
Trial with a test object showed that a displacement of 
001 mm. (1 micron) could be detected, which is sufficient for 
fine mechanical work such as small workshop gauves, and 
parts of fine machinery. 

Dr. W. M. Watts showed binocular spectroscopes. This 
instrument has the appearance of an ordinary binocular, and 
is fitted with a diffraction grating over each object glass. 
Directed to one side of a luminous object, a highly-dispersed 
spectrum is seen with both eyes. The characteristic spectra 
of various metallic salts in a Bunsen flame, seen throuch a 
slit, were well defined and very conveniently observed. 

Messrs. A. Wright & Co. showed the Simmance and Abady 
combustion recorder, which records on a travelling chart at 
short intervals the velocity of flue gases, and the percentage 
of carbonic acid. The operation is а complicated one, 
involving the withdrawal of a known volume of gas, the 
absorption of the CO, with caustic soda, and the record of 
the loss of volume. The remaining gas has then to be 
expelled, and then a fresh charge drawn from the flue. A 
sensitive pressure gauge keeps a continuous record of the 
velocity in the flue, so that the total quantity of flue gases 
passing and the percentage of CO, can be ascertained. 

Mr. Paul showed Campbell’s bifilar galvanometer 
and a vibrationless moving-coil galvanometer ; Messrs. 
Nalder Bros. & Thompson showed electrostatic insulation 
testing machines, and there were a considerable number of 
ordinary testing instruments and pyrometers shown by 
different firms. Messrs. Elliott Bros. showed some quad- 
ruplex telegraph instruments, but among the electrical appa- 
ratus we saw little that was particularly novel. 


Electricity in German Mines,—It is proposed to 
proceed with a scheme for the supply of electrical energy to the 
industial works and mines in the district of Siegen, now that the 
local authorities of Siegen have approved the expenditure of a con- 
siderable sum for the extension of the existing electricity works. 
This step has been decided upon in order to render the industrial 
works more independent of supplies of dear coal, and also to effect 
economy in the consumption of coal. It is hoped, by the supply of 
cheap power, to be able to keep in operation specially those mines 
which, having reached a depth of 500 metres, are only worked аб а 
considerable loss of steam power, and consequently of coal in the ma in- 
tenance of the pumping machinery in operation. All mines and indus- 
trial works within a radius of 15 miles are to be connected with the 
power station by means of underground cables, and at a later date 
it is proposed to erect gas engines in connection with the blast 
furnaces, for driving electrical generators, 
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THE LONDON TELEGRAPH TRAINING 
COLLEGE, 


— 


WE recently paid a visit to the College above-named, which 
has been established at Morse House, Earl’s Court, S.W., by 
Mr. H. W. R. Child. The staff comprises Mr. Maurice 
Child, in charge of the wireless telegraph and technical 
department ; Mr. G. P. Grenfell, over the submarine cab!e 
department ; and Mr. F. Percival, over the inland depart- 
ment, who have gained practical experience in the service of 
Lloyd's Marconi Wireless Telegraph Division, the Eastern 
Telegraph Co., and the Central Telegraph Office, respectively. 
The College i8 licensed by the Government for wireless tele- 
graphy, and possesses an outside aerial about 100 ft. in 
height; training in “ wireless,” in fact, is made a special 
feature of the courses of instruction provided, and several 
. rooms are allotted to this purpose, in addition to an outdoor 
"cabin." Practical instruction in sending and receiving 
wireless messages i8 given under commercial conditions, and 
it is interesting to note that not only are messages picked 
up from various sending stations near London, but Poldhu 
itself can be utilised, suitable adjustments being made ; the 
students are thus enabled to work under conditions practi- 
cally identical with those obtaining on board ship in mid- 
Atlantic. Most of the wireless apparatus is new, several 
systems being represented, and the adjustments are carried 
out by the students themselves. 

In the submarine cable department, siphon recorders and 
mirror instruments are provided, and in the inland depart- 
ment, besides the usual manual apparatus, sounders and 
printers, the Wheatstone transmitter, perforator, &c., are 
employed. The duplex and quadruplex systems are taught. 
The various rooms are connected by wire circuits which pass 
through testing boards, where any desired connections can be 
made. A battery of small accumulators provides the 
necessary current, and is charged from the supply company's 
mains by a Crypto motor- generator. 

Ample room is available for a large number of students, 
including a lecture room where theoretical instruction is 
given. In view of the probable developments of wireless 


telegraphy, and the continual growth of submarine апа» 


inland telegraphy, the prospects of the РЕ seem to be 
very favourable. 


PROCEEDINGS OF INSTITUTIONS. 


The Heating Coefficient of Magnet Coils. 
By G. A. Lister, B.Sc. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Birmingham, December 12th, 1906 ) 


Tux heating coefficient as applied by the designer of electrical 
machinery is expressed by— 


с, = Bw. l. 


where: = Mean final temperature rise in degrees Centigrade. 
8. = Coil surface in square centimetres per watt dissipated. 
Ca = Heating coefficient. 


The mean final temperature rise is given by the difference between 
the mean temperature of the coil when it has reached a steady 
value, Ө„ and the temperature of the surounding air, 0, The 
method of measuring the temperature of the coil by a thermo- 
meter is unsatisfactory. The safer way is to determine the tem- 
perature by calculation based on the observed increase of resist- 
ance. This gives the mean temperature throughout the coil, and 
is the method which has been used in the tests here recorded. The 
actual resistances are conveniently determined by means of a volt- 
meter and ammeter. Care, however, must be exercised, as an error 
in estimating the resistance is considerably magnified jn the final 
result. Again, the current taken by the voltmeter, if allowed to 
pass through the ammeter, may easily introduce an error of as 
much as 5° of temperature. It is also preferable that the resist- 


ance of the coil when cold be measured by the same instruments as 


those which will be used during the test, the measurement being 
taken as soon as the current has reached a steady value after 
switching on. 

The ratio of the maximum to the mean temperature of a coil 
varies with its dimensions and design, and on the conditions under 
which it is worked. The following average values of this ratio are 
taken mainly from Mr. Rayner's report to the Engineering Stan- 
dards Committee. Mr. Rayner's tests were made on machines 
ranging from 25 to 500 kw. 


Ratio. 
Max. temperature 


Conditions. . 
Mean temperature. 
‘Stationary coil without core. ioe . 119 
Coil in place on machine. : 5% . 117 
ii 5 machine running nent .. 115 


"n m machine fully loaded . 1175 


Very few values are over 1:2, and this is consequently & safe 
figure to employ when estimating the maximum temperature of the 
field coils of fully loaded machines. 

There is a diversity of opinion as to what portion of the coil 
surface should be taken in expressing the surface to be provided 
per watt dissipated in the coil. 

Messrs. Neu, Levine and Havill, in tests on small Crocker- 


` Wheeler motors, found that the tempe rature rise for a given amount 


of energy dissipated, was considerably greater when the coil was 
sipported in airthan when placed in position on the core of the 
machine. 

Mr. Rayner observed no extra cooling due to the iron core. 
My own tests show a slight increase in the temperature rise 
when the coil is placed on the core, this small effect occurring 
both with taped coils and with coils wound on a metal former. In 
view of the fact that the temperature rise differs so very little in 
the two cases, it seems preferable to consider the total surface of 


the coil when dealing with the surface per watt, and to use а 


" heating coefficient" which will combine the effects of radiation, 
conduction and convection. 

The heating coefficient varies with the speed and with the load, 
with the nature of the surface of the coil, the method of 
the coil to the machine, the ventilating properties- of the rotating 
armature, and generally with the design of the machine. If all 
these conditions remain constant it will still be found that the 
coefficient varies with the final temperature attained by the coil. 

The following curves show the variation of the temperature rise 
with the watts absorbed for various ty pes of coils and under varying 
conditions, In cases where it should prove useful, the heating 
coefficient has also been plotted. 

Four conditions have been considered :— 

1. The coil supported in air. 

2. The coil in place on the machine, with the machine stationary. 

3. Machine running light at normal speed. 

4. Machine running fully loaded at normal speed. 

Some of the results recorded have beentaken from the papers 
previously mentioned. In each suchcase the points are plotted in 
a distinctive manner (cross in circle). Particulars of these coils, 
so far as they are available, will be found in Table II, also full 
references to the original papers. 

My own tests were made systematically, and every precaution was 
taken to ensure accurate results. The resistance of the coil at 0° C. 
was calculated by using the standard temperature coefficient of 
0:428 per cent. increase of resistance per degree rise. Each measure- 
ment of final temperature was made after the coil had been carrying 
current for a period averaging about 10 hours, thus ensuring that 


TU 


$e 6o : ^O MY 
\ Teriperature nw in degrees centigrade 


Total surface. 


Coil No. I covered with two layers of tape . .. 960 sq. cm. 
Coil No. 11 covered with mica and tape .. 1,075 sq. cm. 
Coil No. 1:1 heavily insulated with mica and taped 2,530 sq. cm.. 
Coil No. IV wound on sheet-iron former .. 2,100 sq. cm. 


Fic. 1.— HEATING CoErriICIENT OF Соз SUPPORTED IN AIR. 


perfectly steady temperature conditions had been reached. Full 
particulars of the six coils tested will be found in Table I. The 
figures for the watts per sq. cm. are based upon the total surface of 
the coil. 

1. Coil Supported in Air.—Ia my tests the coils were supported 
on three points, from 4 in. to 6 in. above the surface of a table. Four 
coils were tested in this manner, and the results will be found 
plotted in fig. 1. Points obtained from published data are also 
plotted. 

The results show clearly the effect of the covering of the coil on 
its heating. 

An interesting fact is the remarkably small temperature rise of 
Coil 18. It was identical with Iy, except that it was wound with 
d.c.c. berrited wire. In the discussion on Mr. Rayner's paper, Mr. 
A. F. Berry stated that such enamels would stand high temperatures, 
and suggested their use as à means of reducing the cost of produc- 
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TABLE I.—DBTANS or THE Coins TESTED aT THE BIRMINGHAM UNIVERSITY. 
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= 8 | с S | 8 g | Ф E g | Sg 2 8 8 808 
8| 53 på Et. 3 EPE $8 | 85 © FEE 84 | fo Sg 28 
8 Lr FE 4 5 a3 v? = Covering of сой. E 228 53 58 25 FE Remarks 
i| 58 | B des it ri gs ghi 3 P | г 
2 ** SET 8 : 
L| — — | —|—| —|1025| 65 | Thin presspahn ad- Nil | 960 2,270 21 | S.C.C. | 30050 € 
x 5'0|x 475) jacent to coil. 
aped and var- 
nished. 
п. = — i —|—| — | 1850, 45 | covering of mica. | Nil | 1,075 | — 19 D.C. C. 40:000 — 
* 11˙5 Xx 4:50 Taped and var- 
| nished. 
II. — —|—| — | — | 50 | Thick mica insula- | Nil | 2,550 | — | 11] D. C. 0. 0227 | Stationary ar- 
X 250! tion round em- i mature coil 
bedded portion. of alter- 
Taped. nator. 

IV. Semi-en- 10 B. R.. 1,000! 4 | 220 12 40 10°5 | Varnished... ... | Sheet! 2,100 [3,010 1:065 D. C. OC. 33:310 | Two similar 
closed | х1151х 600 ігоп mm. 10 mils | 33:420 | machines, 
motor. | | ; each tested. 

V. | Protected | 7:5 xw. | 700; 4 | 220 | 15:00, 8:0 | Varniehed... .. Zheet 1,815 , — | — — 29:850 | Generator of 

generator. х 10°5| x 4'25 zinc booster set, 

VI. Open type 365 нр. 625 4 | 110 | 16:00! 138 Partly bound with | Nil | 3,400 655 12 | 8.C.C. 3°000 | Motor- 
motor. x 13°6| х 8°50, tape and string. | 445 13 | 8 mile generator. 

VIa. Open type 240 Kw. „ „ 150 „ ‘i Ditto A . Nil 2 600 13 | 8.C.C. 5:825 ditto, 

generator. | | | 900 14, 8 mils 
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TABLE II.— Рата OF THE Corts UenD ву Мв. E. Н. Raynes, Мв. E. Brown, AND MESSBs. Nev, Levine AND HAVILL. 
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Capa- Estimated 


oe Reference, Type of о тоза Ps pd Co f coil Former edi end: Remarks 
coil. machine. dhina: ae poles voltage: rc cas former in 
KW. 8q. cm 
la Shunt motor 265 850 4 440 | Empire cloth and tape Nil 2,620 — | 
ly - 265 850 4 440 | Empire cloth and tape " " — : 
16 í 265| 850 4 440 Nil $ са Berrited d.c.c. wire 
2 5 750 1305/5501 6 550 T'wo layers tape n 5,270 | Coil impregnated 
3 » 750 600 6 500 Varnished only Sheet-iron 4,020 ES _, 
4 Compound | 82:0 265/360| 6 500 | Three layers cambric, Nil 3,920 Series winding all at 
motor: Four layers boot webbing one end of shunt 
- Mr. E. H. Rayne | | coil | | 
5 Shunt 147°0 180 4 210 Varnished only Brass ! 13,000 — 
generator | 
6 Г 2000] 350 | 6! 220 Varnished only | Cast-iron | 11,320 — 
8 A 500:0} 320 8 | 480/600 | Canvas, paper, leather- Nil 11,700 — 
oid, string total 4 in. | 
9 " 5000| 200 10 200 Canvas, fuller board, | Brass and 12,400 — 
| millboard, string sheet-iron 
A | Mr.E. Brown... |Shunt motor! 75| 1,250 2 135 Nil Part wooi — — 
В Messrs. Neu, Shunt motors 1 E. p. — 2 — — = == = 
Levine & Havill 5 E. P. 
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TABLE III. - H RATING COEFFICIENTS OF FULLY-LOADED MACHINES. 


Type of machine. Output. | Voltage. | Speed. Covering of coil. Former. to Tables C). le а Lid 
Two-pole shu it motor, arma- i 
tare above magnets . . | 74 KW. 135 1,250 Nil. Part wood A 1,025 20:5 0:049 
Four-pole semi-enclosed shun | 
motor Tiat 258 . | 10 H.P. 220 1,000 Nil. Iron IV 3,300 66:0 0:015 
Six-pole shunt motor... we | 75 KW. 550 325 Two layers tape Nil 2 1,190 | 23°8 0:042 
С " dics х . . | 75 xw. 500 600 Varnished Sheet iron 3 1.220 24°4 0:041 
Six-pole compound motor ... | 82°5 xw. 220 350 | Cambric and boot webbing Nil 4 2,380 | 476 0:021 
= — — — Above removed — — 1,870 37:4 0`027 
Eight-pole shunt generator. | 500 ку. | 480-600 320 | Canvas paper, leatheroid, Nil 8 1,565 313 0:032 


and string 


^4 


tion. Engineers generally would welcome further information 
respecting such coils. 

2. Coils in Position, Machine Stationary.—Two typical heating 
coefficient curves are given in fig. 2. 

Slightly greater heating takes place when the coils are in 
position on the core. In all cases, however, this increase of 
temperature rise is small, and the results justify the system of 
basing the heating coefficient on the total surface of coil and 
former. 

Coil V shows the least heating. It was the smallest coil tested, 
and was wound on a zinc former fitting very closely to the core. 
Coil VI (without former) was practically in contact with the core 
only at the corners. The heating coefficient does not depend on 
the size of the wire. The curves show the tendency of large coils 
to heat more thansmall ones. Experiments to determine the varia- 
tion of heating due to this cause would be extremely useful. 

3. Machine Running Light at Normal Speed.—The ventilation caused 
by the rotating armature must vary considerably under different 


conditions. Iti certainly varies with the general design of the 


2 


machine, and with the peripheral speed of the armature. It pro- 
bably varies also to an extent which is quite appreciable with the air- 
gap, the ratio of pole surface to pole pitch, aad the design of the 
armature end connections. In reference to the latter, the direction 
of rotation of the armature may also affect the ventilation. 

It seems, therefore, that the temperature rise of field coils when 
the machine is running, cannot readily be predetermined, unless 
based on experimenta made on machines of similar design. 

Mr. E. Brown's tests on a small two-pole horse-shoe-magnet type 
machiae (a few particulars of which are given in Table II), show 
to some extent the variation of coil heating with speed. From his 
temperature-grade curves, I have estimated the mean temperature 
rise of the coil, and have plotted these figures against the peri- 
pheral speed of the armature, as showa in f”. 3. These curves 
show the kind of variation which may be cxye^ted in similar 
machines. | 

The two semi-enclosed 10-н.р. motors to which Coil IV belongs, 
show very little advantage due to the revolving armature (see fig. 4). 
This is probably due to the enclosed design, and to the proximity 
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of the commutating poles with which these machines are provided. 
In connection with the tests on these two machines, it was noticed 
that when runníng, the coils on one machine heated appreciably 
more than those on the other. The machines are of exactly similar 
design, and are mounted in line on a common foundation. A clutch 


coefficient. 


neating с 


Tempero rise in degrees centigrade , 


Total surface. 


1,815 sq. cm. 
8,400 sq. cm. 


Coil No. V wound on zinc former ë Б» 
Coil No. VI no former, very little covering 


Fic. 2.— HEATING COEFFICIENT OF Corrs IN Position, MACHINE 
STATIONARY. 


is provided for coupling them together, half of which is keyed to 
each motor spindle. The commutator end is thus in each case 
outside. The armatures revolve in opposite directions with respect 
to the slope of the free portions of the armature winding, and it is 
noticeable that the machine (motor a) running against this slope 
works appreciably cooler than 
the other (motor b). The 
pressure of the air entering 
and leaving the machine was 


(g) From the point of view of cooling, & slight advantage is 
obtained with a coil wound on a metal former. 

(^) A great deal may be done to secure cool running by culti- 
vating & draught by means of the armature end connections, and 
by running the machine in the direction giving the maximum fan 
action. 

Taking into account the whole of the data here given, I would 
suggest the following approximate values of the heating coeffiezent 
for a 50°C. rise, based upon the whole surface of the coil :— 


1. SUPPORTED IN AIR. 


Ch. 
Medium size plain coils, taped ... sag 1,500 
T 2 - „ mica and tape ... 1,050 
" ^: A » heavily covered ... 1,750 to 2,250 
„ „ Coil wound in metal former 
| uncovered 5 s ... 1,500 
y „ berrited d.c.c. wire 1,150 
2. IN PLACE ON MACHINE. 
Medium size plain coil  ... di Те ... 1,750 
» » wound in metal formers which slip 
loosely over core... si ... 1,550 
3. MACHINE FULLY LoADED. 
Small two-pole machines, armature above 
magnets ... oe is 5 2 ... 1,000 
Moderate size protected motors ... T ... 2,000 
m „ semi-enclosed motors ... 2,500 
Уз „ semi- enclosed motors with com- 
mutating poles Р" ... 3,000 
Open-type machines, 50 MM. £o: . 1,250 
з ji 500 Kw. 


There is an unfortunate lack of published data regarding the 
variation of the coefficient in different types and sizes of machines, 
when running under full-load conditions. It ie to be hoped that 
some test-room engineers will publish the results of their experiences 
in this direction. 


found to be appreciably 
greater in the case of machine 
а than with machine 5. 

4. Machine Running Fullu 
Loaded.—The heating of field 
coils when the machine is fully 
loaded depends to а large 
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extent оп the temperature rise 
of the armature, also upon 
the efficiency of the ventilation 
under full-load conditions. 
The figures for the heating 
coefficient consequently vary 
considerably. 

Fig. 3 shows the increase of 
heating due to full-load, in the 2 
case of the machine tested by 
Mr. Brown, to be about 15 per 
cent. at normal speed. 

Fig. 4 shows the heating 
with varicus armature currente 
of the field coils of the 
10-B.H.P.semi-enclosed motors. 
The rapid increase with over- 
load is probably due in a large 
measure to the close proximity of the series-wound commutating 
poles. 

In Table III will be found the values of the heating coefficient 
for fully loaded machines, of which data are available. In each 
instance the total surface is taken into account, and the figure is 
quoted for a final temperature rise of 50? C. 

The variation in these figures, and tbe consideration of the 
numerous and uncertain conditions introduced by the rotating 
armature, show that it is not possible at present to fix any very 
definite figures for the heating coefficient of fully-loaded machines. 

Conclusion.—The tests and figures here recorded confirm the 
following points which have already been pointed out in connection 
with the heating of magnet coils :— 

(«) The maximum temperature rise of a magnet coil seldom 
exceeds 1 2 times its mean temperature. 

(^) The effect of the covering of the coil on its temperature rise 
is very marked. Such coverings should be reduced to a mini- 
nium, as also should the insulation thickness to core or former. 

(с) A large coil heats sligbtly more than a smaller one for the 
same watts per sq. cm. 


feld current kept chastant a 
2 


Temperature rise in de 


See Table II. 


(d) Berrited wire produces a considerable reduction in thc. 


temperature rise. 
I have also come to the following additional conclusions : — 


(^) The heat-removing property of the iron core differs very 


little from that of the surface of the coil exposed to air, and con- 
sequently it is bes“ to consider the whole surtace of the coil and 
former when dealing with the heating coetficient. 

(/) The heating coefficient drops considerably with increase of the 
final temperature rise, 


it Ў dH 
T 2225 
2000 


1000 : 
Periphera! speed of armature in feel per minute. 


Two-pole machine with armature above 
magnets, tested by Mr. E. Brown. 


Fig. 3.— VARIATION OF TEMPERATURE 
RISE WITH SPEED, Соп, А. 


0 0˙0¹ 0-02 003 
Wells per square centimetre. 


Two 10-в.н.р. 220.volt semi-enclosed motors, 1,000 в.г.м., fitted 
with commutating poles. For details of Coil see Table I. 
Motor A was run in the direction giving the better fanning 
action. Motor B was run in the direction giving the worse 

fanning action. 
Еа. 4.— VARIATION or TEMPERATURE RISE OF 


Corn IV. 


Some Phenomena of Commutation. 
By Prof. F. G. Barry, M. A., and W. S. Н. CrzanHonNE, B. Sc. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Glasgow, Noreinber 13th, 1906.) 


THE contact resistance between dry carbons and a polished copper 
cylinder’ was determined at speeds ranging from 860 to 3,300 ft. 
per minute and with pressures from 7 to 46 og. per sq. in. The 
carbons were the X quality of Le Carbone Co., a dense graphitised 
carbon of 0700193 о specific resistance, 1 sq. in. in section. It was 
found that the speed had no direct influence on the results, which 
could be expressed in the following form :— 


КЕ = (OR, 


where E is the drop in E.M.r. due to the contact resistances and i 
the current strength. The value of & was fairly constant for 
each pressure, and agreed very closely with the expression 
k = 1 + 0224 r, where P is the pressure in ounces per sq. in. 
Thus, between the limits named, and with a well-bedded brush free 
from vibration, 


E = 102*/(1 + 0˙22 P). 


This applies directly to plain collecting rings, but is not strictly 
correct tor commutators, owing to the unequal distribution of 
current in the latter. Imperfect bedding has very little effect on 
the value of E, and therefore, with a given spring pressure and 
current, there is no advantage in using a low current density. The 
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friction is also independent of the size of the brush, under the con- 
ditions named. 

Th cotal losses at each speed are a minimum for a certain ratio 
between current and spring pressure; at high speeds (3,000 ft. per 


minute) the ratio is 4: 1, and at low speeds (500 ft. per minute) 


13:1; Mr. Hobart gives 40 amperes and 20 oz. per sq. in. as good 
practice, a ratio of 2 : 1, which agrees fairly with the values 
obtained except at the highest speeds. 

The power wasted in friction is given by w = 4 v P A in watts, 
where v is the velocity in feet per second, and A the area in 
sq. inches of both brushes; the value of u may be taken as 0:0005, 
falling somewhat at high speeds due to vibration. 

Lubrication with paraffin wax and compounds containing it, pro- 
duced unexpected results; the contact resistance was not in the 
least increased, but nevertheless the friction was greatly reduced, 
р becoming about 0 00011. Thus the pressure can be increased to 
30 or 40 oz., and current can be collected over a large range of 
current density at a total loss of less than 2 watts per ampere. 
Liqüid lubricants were found to be useless. 

The effect of vibration was investigated, and it was shown that 
serious losses resulted therefrom, which were not mu h affected by 
lowering the current density. The resistance of 
the contacts at standstill was also measured; the 50 
conductance varied with the pressure according to 
the formula a 


18 = 0'6 P + 24. 


Experiments were next made on actual commu- 
tators, the P.D. between brush and segment at the 
moment of separation being recorded with the 
Duddell oscillograph. A Morris-Hawkins 15-E. p. 
four-pole enclosed motor, running at 550 R.P.M., 
with 460 volts, was tested; this machine had 
compensating poles, and was intended for a wide 
range of speed. The motor was under-compensated, 
the р.р. rising to 20 volts at high speed with weak 
field, but there was very little visible sparking; 10 
on cutting out the compensating poles the spark- N 
ing was considerable, and the P.D. rose to 32 volts, er: 
the high value being partly due to the presence 

of the idle poles. An uncompensated six-pole | 
motor of 55 H.P., made by Messrs. Mavor and 3 
Coulson, was also tested; this ran at 500'm.pP.w. * 
with 460 volts. The “sparking voltage" was 2 
found to be in the neighbourhood of 3 or}4, the 
brushes being moved according to the load. - 

Tbe magnetic field of the compensated machine 
was investigated, and it was found that the com- 
mutating poles were saturated at about half load. 
By experiments described in the paper, it was 
shown that very detrimental results might ensue 
from the use of incorrectly designed commutating 
poles. The motor in question was one of the first produced by the 
makers, and ran with little sparking even at high speeds. The 
risk of using too broad a brush is emphasised by the authors, this 
increasing the tendency to sparking, without gain in other 
directions. | 

Lastly, the authors examined the rise and fall of the actual 
current flowing into a commutator segment, by means of a con- 
denser method. The 55-H.P. motor above mentioned was used, the 
test being made at the negative brush. The accompanying fig. 1 
shows how the current was found to vary with the brush in the 
neutral position; similar tests were made with the brush before and 
behind this position, with correspondingly modified results. Fig. 2 
sbows the abnormal case, with the brush advanced. The lower 
curves show the р.р. between brush and segment and the position 
of the brush at any instant is shown by the diagram in the centre of 
the figure. 

The current rises very rapidly at first, then falls, owing to the 
brush resistance and, when it is present, to the reversing field. 

The high P. p. just before contact is due to the leakage field; in 
addition to this, the resistance of bsush contact with the pre- 
ceding segment forces the current into the new one with an E. M. y., 
which increases with the current, and in fig. 2 the latter is the 
principal factor, as shown by the rates of rise of the current. The 
current begins to fall before the mid- position is reached, but in 
fig. 2 the presence of leakage from the approaching pole maintains 
the current, until it is quickly brought to zero by the increasing 
brush resistance. It is pointed out that the whole line current 
passes through the leading segment, even when the larger portion 
of the brush is touching the segment behind it; this supports the 
authors’ statement that excessive brush area serves no useful pur- 

. Moreover, in this instance the current density was very 
high, as only one brush arm was used instead of three (the machine 
having six poles), to simplify the experiments, and tbe brush 
surface was only one-ninth of the surface supplied by the makers; 
the testa were, for this reason, carried only to half the normal load 
(55 н.р. full load, at 460 volte, 480 в.р.м.). 

The authors emphasise the fact that the leading edge of the 
brush is really the important current-carrying part, and that the 
trailing edge should be reduced to its narrowest limits. The 
leading half should be of the best carbon, while the trailing half 
should have a much higher resistance ; there is no need for several 
laminations. They also point out that the brush has far more 
power to commutate the current than is usually believed—in fig. 2, 
for example, commutation takes place without a reversing field, 
and with only one brush arm in use, commutating three coils at 
once. Therefore, if the stray field is kept away from the short- 
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circuited coil, the strength of the main; field may be reduced to 


any extent. | 
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Fic. 1.—CuBRENT AND E. M. F. IN 
SEGMENT, BRUSH IN NEUTRAL 


LEGAL. 


THE SURVEYOR OF Taxes v. WALLASBY U.D.C. 


Мв. Justice Bray gave judgment in this case on 18th inst. The 
question at issue, according to the Liverpool Daily Post and Mercury, 
was whether an Urban Council purchasing horse tramways from а 
iramway company and converting them into electric tramways 
were to pay income-tax on the first year's profits of the new tram- 
ways as upon a new business, or whether they were entitled to 
average the profits of the three years, and pay upon that basis as 
successors of the old company. The difference in the present case, 
it was said, was material, inasmuch as in the first year of the work- 
ing of the Wallasey electric trams the profits were over £12,000, 
whereas the average earnings of the old company were about 
£2,000 a year; butafter deducting from the £12,000 earned by the 
new company in its first year's working, the amount allowed by 
the Income-Tax Act for depreciation of machinery, &c., there were 
no profits at all on which income-tax could be assessed. It 
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Fra. 2.—CuRRENT AND E. M. F. IN SEGMENT- 
BRUSH IN FRONT oF CENTRE. 


appeared that the Wallasey District Council purchased the tram 
way undertaking of the Wallasey Tramways and Omnibus Co., con- 
verted the old horse line into an electric line, and extended the 
mileage from between three and four to from nine to ten miles. 

His Lorpsuip, in giving judgment, held that the respondents 
were entitled to take over the tramway business, and accordingly, 
that they were within the meaning of the Act successors to the old 
Tramway Co., and entitled to the three years’ average. He accord- 
ingly gave judgment for the respondents, with costs. 


BRADLAW v. DUBLIN UNITED Tramways Co. 


THIS case, an application for discovery of documents in which 
came before Mr. Justice Boyd recently, is brought by a dentist for 
£5,000 personal injuries alleged to have been sustained by him 
through the negligence of defendants in not keeping the setts on 
-the tramway track in proper order. It was stated by counsel that 
the case was similar to the Fitzgerald case, which went to the 
House of Lords. Mr. Justice Boyd granted- the application, 
directing the secretary to the defendant company to make the 
affidavit of discovery. 


Cork ELECTRIC TRaMway AND LIGHTING Co., LTD., v. WALDRON. 


AT Dublin, on December 16th, judgment was given for plaintiffs in 
an action against a Queenstown consumer (Mrs. Waldron). Plain- 
tiffs sought to recover £45 3s. 2d., the price of electric light 
alleged to have been supplied, and for meter rent from 1904 till 
1906. Defendant said there was an agreement that she should be 
supplied at the rate of £12 per annum, and that she had made two 
half-yearly payments of £6 each, also that she only owed £11, 
which she offered to pay. Plaintiffs denied the making of such an 
agreement, and declared that defendant had signed the company’s 
usual agreement. 


In re THE BRITISH Power TRACTION AND LIGHTING Co., Lip. 


Ix the Chancery Division of the High Court of Justice on Thursday 
last week, Mr. Justice Warrington had before him an application 
to fix a day next sittings for the hearing of the claims by the 
Halifax Joint Stock Banking Co. and others against the British 
Power, Traction and Lighting Co. : 

Mr. Cave, K. C., who made the application, stated that the claims 
were by a number of creditors, and it would be necessary to bring 
up a number of witnesses from the country. 

His LogpeHriP said there was a difficulty in fixing a day at 
present, but counsel could renew his application next sittings. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Smith’s Electric Light Fittings. 


We have already given fairly full particulars concerning the 
simplified wiring system of Mzssars. J. Е. SurrH & Co. (see ELEC- 
TRICAL Review, October 19th, 1906, page 638), and we have now 
had an opportunity of seeing these patent fittings in operation at 
the firm's showroom in Edmund Street, Birmingham. It will be 
observed from the accompanying illustrations (fig. 1) that the 
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special switching device is placed at the interior of the body of an 
electrolier, and by turning the switch handle at the bottom the 
required number of lights is put “оп.” A pilot light on the fitting 
is first switched on as one enters the room. In fig. 2 the principle 
of the switching device is shown. It is claimed that by this device 


the complication of ordinary switch wires generally taken from 
a fitting tothe door is obviated. We understand that Messrs. Smith 
have applied their system in the conversion of gas and oil lighting 
fittings, and also that it has been received with approval by fire 
insurance authorities. 


The Statter Time Lag. 


In the accompanying illustration (fig. 3) we show an application 
to a motor-starter of the Statter time lag device, of which a full 
description has already appeared in the ELECTRICAL Review. By 
means of this device, a motor is secured against accidental damage 
from overloading, and the user is protected against annoying 
stoppages caused by momentary overloads that will not damage the 
motor. It is recommended that, for motors properly rated, the best 
rule to adopt is to set the scale of the time lag 5 per cent. above the 
rated capacity of the motor in amperes. The time lag is claimed 
to сот of the use of an economical motor of the right size for its 
work. 

In a circular before us it is explained that the Statter patent time lag 
has a true inverse time element, extending over many minutes in 
the case of mild overloads, and falling to zero in the case of a 
dangerous short circuit. The appliance protects the insulation 
of motors, &c., from the injurious effects of overheating at all over- 
loads to 50 per cent. above full load. 


The apparatus made under Mr. Statter's patents by the Switchgear 
Co. covers the following grounds :— ; 

Various patterns of maximum and combined maximum and 
reverse circuit-breakers from 100 to 5,000 amperes to which the 
time lag is applied as an integral part. | 

Various patterns of separate time lags applicable to well-known 
makes of existing circuit-breakers. 

Motor-starters provided with time lags. 

A separate time lag in a case, applicable to all existing motor- 
starters that are equipped with a no-load release magnet, having 


Еа. 3. 


its winding in series with the shunt of the motor. No mechanical 
connections are needed to apply this time lag to an existing starter. 
Any competent wireman can connect it in a few minutes. 

In a pamphlet recently issued by the SWITCHGEAR Co., LTD., of 
Newhall Street, Birmingham, and written by their Mr. J. G. 
Statter, the subject of proper safety devices for the protection of 
continuous current motors and the use of the same is dealt with, and 
copies of this pamphlet and a number of their other publications can 
be obtained post free for 3d. 


Lighting and Power Devices. 


Messrs. Warp & Оогрзтохе, of Dutton Street, Strangeways, 
Manchester, have recently issued a new supplementary list in 
which they set forth brief particulars, together with illustrations 
and prices, of a number of their supplies for electric lighting and 
power work. Among their new lines is the Dutton” ironclad 
switch mounted on a varnished board with corner insulators and 


complete with р.р. ironclad fuses; this we show in figure 4. 
Other features are the ‘ Vitro” fuse-box and replacement fuses, 
the “Challenge” iron fuse-boxes with asbestos lining, distri- 
bution fuseboards, heavy current-carrying distribution boards, 
the B type switches made for up to 300 volts, a number of types of 
lampholder devices and branch switches, wall plugs, water-tight 
fittings for factories, mills and collieries, and many 
accessories. 
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New Patent Metallic Packing. 


THE accompanying figures show a new type of metallic 
packing which has been invented by Mr. Finlay McCulloch, 
of 273, Bury New Road, Higher Broughton, Manchester. 
The special feature of the device consists of the visible 
springs, which take up the wear of the metallic packing, and 
keep about 14 lb. per sq. in. pressure on the piston rod; for 
condensing engines and pumps the pressure is about 14 lb. above 


atmospheric pressure, to keep the vacuum. The working steam 


| 


pressure feeds the packing automatically, but this pressure 
is only exerted on the rod during the single stroke, and, more- 
over, it is taken off the rod during the stroke in the same pro- 
portion as the steam pressure is reduced in the cylinder by 
its expansion after cut-off. The spring pressure can be adjusted 
and kept constant as wear occurs. The visible springs in con- 


| 


out the whole of the double-stroke. 


| 


For high pressures. 


For low pressures, 
VISIBLE-SPRING METALLIC PACKING. 


nection with the packed bolts keep the vibrating cup against the 
ball joint ; and the other end being free, the packing has perfect 
freedom to follow the movement of the rod. In some of the old 
forms of metallic packing with inside springs, when the latter 
break, great trouble is caused in renewing them through having 
to take out the packing; and when the inside springs have auto- 
matically to feed the packing there is a loss of power through the 
excessive pressure, which is greater than the highest steam 
pressure attained in the cylinder, being on the piston rod through- 
When this packing is used for 
pumps, the springs being outside and out of the way of the water, 
will not corrode or break through the solid pressure of the water. 
We understand that the device bas been in use for tome time with 
satisfactory results. 


The Alleged Secret Syndicate in Germany.—The 
question of secret agreements between certain electrical firms in 
Germany is attracting some attention in regard to contracts thrown 
open to public tender inthatcountry. According to a report of the 


| proceedings at a recent meeting of the Dresden Town Council, an 


understanding or agreement was arrived at about the end of 1903, 
under which the prices for contracts of the value of over £1,000, 
and also the firm which should receive the order, were determined. 
The agreement was accentuated at the end of 1905, in such a 
manner as to include transactions of over £500, and at the same 
time it isstated that a contest with outsiders was to be commenced. 
During the discussion of the subject of contracts, it was asserted 
that apart from the so-called secret electrical syndicate, a similar 
syndicate of a local character existed in Dresden, which was an 
о isation of firms which had made large increases in prices. 
The result of the discussion is that the submission of tenders will 
not be limited to local firms in the future. Simultaneously with 
the raising of the matter at Dresden, the question of the alleged 
secret syndicate has been given extraordinary publicity by the 
appearance of large advertisements in various daily newspapers in 
reference to a public competition for the supply to the electricity 
works of Frankfort-on-the-Main, of an alternating-current motor and 
two direct-current machines of а totalof 300 н.р. It appears that 
five firms sent in tenders, and these may be set out under numbers, 
without giving the names, as follows:— 


No.1 .. is .. £699 = 100 per cent. 
No.2 .. iss .. £1,135 = 163 „ 
No.3 .. £1,160 = 167 „, 
No. 4 £1,210 = 174 „, 
No. 5 £1,215 = 176 „ 


The company which is referred to as No. 1 received the order, 
and the amounts of the tenders and percentages are given in the 
advertisements emanating from the same company. But the latter's 
statements are remarkable. The prices at which the contract has 
been awarded, the company states, are the present market prices, 
and these have been underbid by three of the other firms for the 
same and similar machinery in recent months. But in connection 
with the Frankfort competition, the four other firms, the successful 
company proceeds to allege, apparently believed that they alone 
were asked to tender, and they submitted prices designed to com- 
pensate for their former underbiddings. It will be interesting to 


see whether the firms concerned will take any notice of the 
publicity given to the Frankfort case, supposing that the figures 
already given are accurate. One of the Frankfort newspapers has 
published the names and prices in its news columns, and this fact 
should tend to evoke a reply from the electrical firms concerned. 


THE L.C.C. POWER SCHEME. 


A PRIVATE ENTERPRISE CRITICISM. 


Sion the L. C. C. power supply proposals were made public several | 


weeks ago, they have been subjected to severe criticism from many 
points of view. Indeed, in this present scheme, while trying to 
conciliate some former opponents, as ordered by the Select Parlia- 
mentary Committee, the promoters have succeeded in alienating 
the sympathies of others, and the long and short of the matter is 
that the proposal as already announced pleases nobody but those 
whose hydra-headed monster of an offspring it is. 

The present majority on the Council wanted a new power scheme 


. because London is not yet burdened heavily enough with indebted- 
ness, and because the ratepayer does not know what to do with his 


money, his rates being во low. We do not doubt that, so far as a 
mere majority is concerned, the present Council would have voted 
in favour of any power Bill that its officers and advisers, including 
the Highways Committee, had thought fit to suggest, for the sound 
sense of the Finance Committee is not allowed to influence the 
consideration of this particular scheme. Mr. McKinnon Wood 
says that the Council had no alternative but to promote a scheme 
in order to defeat the private monopoly proposals. The question 
of possible profit or loss is to him a secondary consideration—if 
only he can bill private enterprise ! 

In view of the uncertainty that now prevails as to the actual 
details, it would be premature to discuss the matter very fully at 
present. But we have recently spent half-an-hour in conversation 
with one of the leading company supply authorities in London, and 
it may be useful to set forth below the criticisms that he personally 
offers to the project. 

The first and foremost argument that is produced against the 
L.C.C. proposal is that it is not conceived in the interests of the 
ratepayers. Regarding the question of purchasing the Local 
Authorities’ undertakings, it has to be remembered that some of 
these include plant which is practically antiquated ; and a vast quan- 
tity of land, material, and stations which are not really required 
for the purpose of the scheme, if it is to be done in the most 
economical manner poseible, will have to be bought up. In this 
way the Council will be burdened with an enormous dead load of 
capital upon its shoulders that it will not be ab!e to make full 
use of, and the effect of this will be, directly or indirectly, to cast 
the burden upon the ratepayers (that is, supposing that the scheme 
cannot be carried on at a profit). If it should be carried on ata 
profit, then the users of power who are ratepayers will pay for the 
supply a higher rate than it would otherwise cost them, owing to 
the heavy capital charges. 

It is contended that, all things considered, for the purposes for 


which the L. C. C. are likely to get any custom, the companies could 


supply it at as cheap a rate as the L. C. C., and quite as efficiently. 
The large individual power-supply, of which so much has been made, 
is held by the official interviewed to be a myth, and the actual power 
requirements of London, outside tramways and railways, will, it 
is believed, be found to be astonishingly small, having regard to 
the area proposed to be covered by the Bill Our informant claims 
to speak with special knowledge on this particular point. 

It is stated that it will be found, with perhaps the exception of 
some few districts in the East and in the South of London, that by 


- far the greater proportion of the power used in areas is already 


supplied electrically by the companies at prices which are quite 
acceptable to the consumers, and compare very favourably with 


the proposed charges of the L.C.C. 


So far as bulk supply to the companies is concerned, they, as a 
body, and in the majority of cases individually, could probably 
not afford to buy from the L.C.C. at its prices, and any less prices 
than their maximum would result in very serious loes for London. 
In looking to the companies as possible customers the L.C.C. is 
thought to be trusting to a very broken reed. 

It must be borne in mind, as a generalieation, that in the total 
cost of cable hitherto half the cost has been with copper at about 
£56 per ton (the price of electrolytic copper is now 4107 per 
ton), 80 that from the very start, in the very extensive distributing 
scheme which would be necessitated, the Council would be, ín 
regard to the price of copper, at a disadvantage in capital expendi- 
ture on mains account to the tune of over 100 per cent. as 
compared with the price when the companies laid their mains. 

So far as copper enters into the manufacture of electrical appa- 
ratus, as it does very largely, to that extent also will the increased 
capital cost be affected. One other point put forward was that in 
the event of the L.C.C. becoming purchasers of the local lighting 
authorities’ undertakings, it would be quite open to them (as is now 
done by certain Borough Councils) to charge comparatively high prices 
for public lighting instead of cost price and show an apparent profit, 
whereas if cost price were charged a loss would be shown. There 
would, therefore, be a very large field for equalising losses at the 
expense of the ratepayers and the public lighting department. 

In last year’s Bill there was a clause enabling the Council to 
cross-charge to tramways and electricity accounts, leaving the 
door open for juggling the accounts of the two departments. A 
recent example of this kind of account-keeping is found in respect 
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to the Highways Improvements and Widenings, where, out of & 
total expenditure of £4,500,000, only £377,000 (a ridiculously 
inadequate figure) was placed to the debit of the tramways: a 
reccnt Progressive suggestion that the steamboats should be charged 
to tramways, and the whole trzated as one account, is of the same 
order. Precisely the same sort of account-keeping could be 
effe:ted under the clause referred to. It is also suggested that 
the L.C.C. is relieved of the necessity for an independent audit, 
& fact which might prevent the revelation of cross-charging and 
juegling if it occurred. 

On the question of uniformity of supply and charging—tbhe first 
point against this would be the fact that the Council would take over 
neatly 26 millions worth of plant, machinery and land, upon which 
alterations involving very great expenditure would be necessary to 
bring about anything approaching standardisation. 

In regard to the estimated power demand in London, reckoning 
а 10-H P. motor іп a factory (250 8-c.P. lamps), 20 per cent. of 
this for lighting gives 50 lamps in a comparatively small factory, 
and the whole lighting supply of the consumer would be taken 
away from the distributor. It is very conceivable that lighting 
supply might not be entitled to earn such a reduced rate as 
would be given for power, and the addition in such a case would 
be a source of weakae-s to the revenue of the L.C.C. rather than a 
profit, while it would unnecessarily deprive the companies of a 
protitable liyhting consumer. 

With a private enterprise joint s^heme it would undoubtedly be 
possible for the companies to devise some arrangement which 
would be more efficacious than the L. C. C. proposal. This would 
also save the ratepayers from the risk involved in an expenditure 
which must eventually approximate to between 30 and 40 m llions. 

It is quit» improbable that the railway companies would take a 

supply from the L.C.C. Assume, for a moment, that the railway 
companv took the supply of electric energy from the London 
County Council for suburban railway supply, the Council would 
put down the plant, provide the mains and probably the convert:ng 
plant. А sub-tantial interest in the railways would then have 
ben created, and the next step would bean attempt to municipalise 
all suburban railways. Are the railway companies likely to play 
into the hands of the County Council in any such manner ? 
• In regard to the clause “or at any time to p'rchase by agree- 
ment the whole or part of an undertaking," the effect of this 
might be that the Council might start out with the assertion thab it 
did not int-nd to do the companies any harm. Parliam nt last 
year said that auy measure which was brought forward should 
properly protect and conserve the interests of the existirg 
authorised undertakings. As-ume that the L.C.C., backed up by 
the power of the rates, purchased o e or other of the undertakings 
at present competing in any particular area, the Council would 
immediately become a competitor of the non-purchased under- 
taking, and would be in a position to force that undertaking out of 
the field, or sell to it at an inadequate price—having completely 
spoiled its market value and destroyed its business, for there is 
nothing to prevent the County Council from supplying any 
particular district at & loss. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Cost of Suction Gas Power. 


I regret that I have been unable to reply sooner to the 
Campbell Gas Engine Co.’s criticism of my article on the 
above, but I have had no time to deal with the matter. It 
i8 a very easy matter for anyone to contradict the facts I 
gave; but before such contradiction holds good, I might 
inform the Campbell Gas Engine Co. that proof is required. 
The only proof the Campbell Gas Engine Co. have given 
confirms my figures in the majority of the items for works 
costs given by them in the Review of November 30th, 
1906. To prove this assertion, I have worked out their 
coal costs on the basis of 23s. per ton for gas and 6s. 6d. 


for steam :— | 

Gas plant. 
Power load per 
unit generated. 


Steam plant. 
Lighting load per 
unit generated. 


No No. 2. No. 1. No. 2. 

Coal '11d. 157d. 18d. 224d. 
Stores 027d. 027d. 0704d. ‘046d. 
Wages 12d. 209d. 12d. 136d. 
257d. 393d. 3704d. 406d. 

Repairs 12d. 207d. 17d. 176d. 
377d. 600d. 5404d. 582d. 


Columns No. 1 are figures given in my article. Columns 
No. 2 are figures given for the Guernsey station, with coal 
items proportioned as mentioned above. 


guarantees. 


It is quite plain that the coal items are very similar, the 
difference for columns No. 1 and No. 2 for steam plant 
being 047d., and for gas plant °044d. per unit generated. 
It will be remembered that 4 distinctly mentioned in my 
article that allowance would have to be made for such a 
contingency, as I had based my figures on manufacturers’ 
The great point to note is that the proportion 
is the same. Regarding the item for stores. little need be 
said, except that under this heading I include water, waste, 
oil und sundries, put possibly the Campbell Gas Engine Co.’s 
figures do not include water. I only include water to sum- 
marise the item. 

Under the heading of wages, the Guernsey plant works 


out at 209d. per unit generated. This is excessive, and I 


should very much like to know how it was made up. If the 
Campbell Gas Engine Co. had any experience of this class of 
plant, they would know that it is ridiculous to put forward 
such a figure for the station I was considering. For their 
benefit, I might state that the figure I gave, viz., 12d., was 
based on actual working experience of а similar station. 
The repairs item for the steam plant at Guernsey, 207d. 
per unit, is also absurd, and I should think that part of the 
plant is obsolete. | 

I have looked up the pamphlet entitled ** Gas Engines for 
Central Stations," by Mr. Hugh Campbell, and issued by 
his firm, and find that the steam plant consists of two 180- 
KW. sets and two 75-Kw. sets, besides a battery of 32 KW., 
making the total capacity of the station 342 xw. "The gas 
plant at Guernsey consists of two 180-KW. sets and a battery 
of 50 Kw. giving a total capacity of 410 Kw. The units 
generated by each station for quarter endiug March, 1906, 
are practically the same, yet the steam plant is about 333 
per cent. larger. Further, it might be noted that this 
quarter is one of the best for a lighting station. To revert 
again to the item for repairs, would the Campbell Gas 
Engine Co. kindly inform readers, when each particular item 
of the steam plant was installed, and give similar informa- 
tion concerning the gas plant. 

Little need be said regarding the figures I gave for the 
gas plant, as they compare favourably with actual working 
results. 

With regard to the figures given by me for the calorific 
value of the anthracite, these were based on obtaining 
79 cb. ft. of gas per Ib. of fuel, the gas having a calorific 
value of 135 B. . U. per cb. ft., and the efficiency of the 
producer being 85 per cent. If the Campbell Gas Engine Co. 


will work' out this little sum for themselves, they will 


arrive at the same figure that I did. I should very much 
like to know what figures they would give, if they were 
asked for guarantees. Would they be so kind as to furnish 
this information without referring to text-books? I find 
that in the figures given for a six hours’ trial run at 
Guernsey on September 20th, 1904, there were 123 cb. ft. 
of gas used per KW.-hour, the calorific value of 1 cb. ft. of 
gas in B.TH.U. being 151 gross and 143 net, and the 
approximate quantity of gas produced by 1 lb. of coal used in 
producer being 83, which gives the following results :— 


Gross B.T.U. per lb. of coal = 151 x 83 = 12,533. 
Net „ „ „ = 148 x 83 = 11,869. 


These figures are conclusive evidence that the figures given 
by manufacturers are not obtained in practice, and that I 
was correct in making the allowance I did. 

Another point to which I would draw attention, is the fact 
that if the calorific value of.the fuel is more than I allowed, 
then for a given efficiency of producer, the calorific value per 
cubic foot of gas should be proportionately increased, and, 
therefore, the gas engine should require less cubic feet of gas 
for a given output. I think this simple statement should be 
clear to everyone. 

With regard to the figures for capital cost which they 
give for Guernsey, these are no criterion of what such plant 
would cost at the present time, but it may be of interest to 
the Campbell Gas Engine Co. to know that the figures given 
by me for both the steam and gas plants, are actual costs 
based on competitive tenders, and are an average of what the 
plants could be put down for in this country. 

In conclusion, I wish to inform the Campbell Gas Engine 
Co. that I am not interested in either type of plant, and my 
views are quite unprejudiced, and it ill becomes a firm to 
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make this accusation, when everybody is fully aware that 
they must be prejudiced themselves. Further, might I 
advise them that it would be advisable in future not to pre- 
sume to criticise an article, which, by their own admission, 
they have not taken the trouble to read, and part of which 
(such as the steam portion) they have not the necessary 
information to deal effectively with. If they are in a 
position to do so, I challenge them to give a detailed state- 
ment of the capital cost of the steam generating plant I con- 
sidered in my article. 
Ipso Facto. 


Patents and Prejudice. 


As a constant reader, though now a Canadian, will you 
allow me to. reply to your correspondents, Mr. Swinburne 
and Statistics.“ This old fallacy that imports must be 
paid for by exports is always cropping up, and it did so in 
the Bradford Observer during the last general election. 
After depositing £10 with the Bradford Argus, I challenged 
the writer of the article in question to show that this state- 
ment was sound political economy ; the reply was that it 
was not, but that it was near it; to my reply showing that 
it was not even near it there was no answer. 

Adam Smith says what is true of an individual cannot 
fail to be true of a nation. If, therefore, a nation's imports 
exceed its exports, it shows that the nation has purchasing 
power outside its producing power, in exactly the same way 
that an individual who has money can purchase without 
producing. And just as the individual may be either 
spending the interest of his capital, or encroaching on it, so 
may the nation. In the same way as the individual may 
render services other than producing, ғо may the nation, 
and get pay in return, ùe., purchasing power." Free 
imports bave the effect of making everything cheap, and as 
every article is really so much labour (Adam Smith's 
„Wealth of Nations), labour is the first thing it cheapens. 
As a natural consequence, & man with money to spend can 
get more labour in return for it, all other things being 
equal, in a free import country, than he can in a protected 
country, and the converse also holds true, the man with 


labour to give can get less in return. | 
: W. Todd. 
Toronto, December 2nd, 1906. 


Cost of Living in Brazil. 


The letter of English " in your issue of October 26th 
forcibly reminded me of my difficulty in obtaining any 
information about the country before coming to Brazil 
(5. Paulo) 30 years ago. І therefore have much pleasure 
in acceeding to your request in the footnote to“ English's " 
communication. 

Brazil is an immense country, so that what applies to one 
portion is not necessarily correct for another. In the States 
of Rio de Janeiro, San Paulo, Minus Geraesda, the costs are 
more or less as follows. As a rule, a young man would 
live and board at an hotel, which would cost him, everything 
included (except drinks), from £9 to £15 a month. Wash- 
ing would cost 4s. to 58. per dozen pieces. German beer 
made in the country, 18. 4d. to 2s. а bottle. Table wine 
about 38. а bottle. Brandy, &c., about 18. a small glass. 
A bottle of Martell's three-star brandy costa 13s. Draught 
beer is now to be found in most towns at about 6d. а glass. 
Good cigars can be purchased at about 8d. each, and good, 
pure tobacco, grown. in the country, for 5s. a pound. Boots 


cost about £1 to £1 10s. a pair, and a suit of clothes from 


£7 to £10. К. 

On the whole, a single шап could make a fair start on 
Ra.500,000, or, say, at the present rate of exchange, £34 a 
month. He would not save much out of this, but could 
get along fairly well. 

A married man would have to donble this, and he could not 
live decently for less. He could not expect to save much 
out of asalary of £800 per annum. 

A small house will cost about £16 a month, and servants 
cost from £3 5s. to £5 a month each. 

In the States mentioned, the usual clothes worn in 
England are required, but with a large average of light 
summer garments. Serge is an excellent material. As а 
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rule, a good stock of clothing is brought out from England, 
and this is renewed during the usual trips home. 

Portuguese is entirely spoken all over Brazil, but the 
language is easily picked up in a few months, sufficient for all 


- practical purposes. 


In the North, about the Amazon-Manaus, the figures 
given above would probably have to be doubled. 

I have written the above, having in view the young elec- 
trical engineer, or in the case of a married man, that of a 
chief engineer. Fitters and mechanics, and I have known 
many, all do exceedingly well on lower salaries, and save 
money. They, however, come out, as a rule, engaged for 


railway companies, which, in many cases, furnish houses at 


nominal rents to their employés, and provide water, old 
sleepers for fuel, passes on the railway, &c. Asa rule, also, 
a mechanic’s wife takes sole charge of his house, thus 
avoiding the costly luxury of highly-paid servants. 

A word of warning. І should strongly recommend any- 
one thinking of coming out, only to do so when he has a 
berth to come to, and by no means to come “ оп spec.” 
Also the general question should be carefully considered as to 
whether it is not more advisable to emigrate to a British 
possession than to go to a foreign country where naturally 
anything good is given in preference to the natives. 
Brazilian engineers are numerous and clever. 


Another Englishman, 
S. Paulo, November 20th, 1906. 


Rail Corrugation. . 


It is gratifying to note that Messrs. Yerbury and Thom, 
who have had a wide and extensive experience of corrugation 
evils, endorse my suggested remedy for their prevention, viz., 
* prolonged rolling at low temperatures." I consider Mr. 
Yerbury’s suggestion of “annealing,” will also prove of 
advantage, and agree with Mr. Thom's idea of a finishing 
roll after annealing, so as to induce the essential physical 
condition of a “homogeneous molecular structure," which I 
have, from the first, consistently advocated as an imperative 
condition. I dealt rather exhaustively with the subject of 
tramway rails in Electricity, May 20th and 27th, June 3rd 
and 100, 1904, which article at this opportune moment I 
consider worthy of perusal. In it I show fully how both 
* chemical composition" and ** mechanical treatment" affect 
a rail. It is, however, needless to dwell on this, but I 
may state that the essential to bring about a homogeneous 
structure“ is prolonged rolling. | 

I think we now have a practical basis upon which 
to form a preventative for future rails (defective in work- 
manship) being installed, providing, of course, a suitable 
rail specification and vigilant inspection during manu- 
facture, &c., are insisted upon. A great deal now depends 
upon consultants or enginecrs who plan the specification, 
and also the people who let the contracts; as no contract 
should be Jet to any firm or manufacturer who will not 
guarantee to supply a rail, which will not develop corruga- 
tions, i.e., if properly installed. Neglecting the essentials 
relating to chemical composition, &c., the reliability of a 
rail centres around what is physically represented by the 
word “homogeneity.” The progress made during the 
past few weeks has been encouraging and somewhat 
conclusive. This is satisfactory so far as it goes, 
but what of the many tramways who have installed 
thousands of tons of these rails lacking in homogeneity. 
I believe I can suggest a remedy, the value of which 
consists in its simplicity and practicability, it being a com- 
parison of the effects of everyday practice on the same rail 
after being subjected to re-rolling. My idea is for one or 
more Corporations to take up one or several lengths of 
badly corrugated rails, and in their place install a new one, 
then to forward these defective corrugated rails to a firm to 
be re-heated and re-rolled, and treated on the lines suggested 
by Messrs. Yerbury, Thom and myself ; and I think that the 
rails should be rolled through “slow-running mills.” On 
looking over my notes, I find that the York Transverse Rolling 
Process Co., Ltd., Dock House, Billiter Street, London, E.C., 
make a speciality of re-rolling steel rails, and they might 
guarantee to execute a satisfactory job. After re-rolling, the 
rails should be re-installed in exactly the same position that 
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they previously occupied when corrugations developed. The 
rail should then be carefully watched for any signs of corru- 
gations, and any statistics recorded appertaining to time 
intervals as regards corrugation developments (either on new 
rails or re-rolled rails, if they occur) should prove of 
value. If corrugations did not again develop on re-rolled 
rails, it would conclusively prove that the fundamental cause 
is lack of workmanship or mechanical treatment. In 
my opinion,a very stringent specification for rails will, in the 
future, have to be insisted upon, especially in regard to 
mechanical treatment, and facilities afforded for inspection 
during manufacture by a thoroughly competent practical 
experienced engineer. Of course, it should be recognised that 
if one desires a high-class rail, they will have to pay a fair 
price for it, and rail purchasers must not place British rail 
manufacturers of high standing, who are prepared to fulfil 
all essential requirements to supply a high-class rail, 
in competition with Continental manufacturers or suppliers 
of scrap, whom, I contend, have only shaped the heated 
metal into the form of a rail; and as previously stated 
(REVIEW, July 27th, 1906) I believe that prolonged rolling 
is dodged, for time and power (the workmanship or mechanical 
treatment depends upon these two factors) represent money. 
I consider that several corporation tramways in Great 
Britain have been the scrap heap for foreign-made rails, 
and that the primary cause of rail corrugations is keen 
competition. Finally, if corporations or companies wish for a 
high-class rail, they must specify accordingly and pay the 
price. You cannot expect to get a high-class guaranteed 
rail at £6 per ton; £8 per ton is nearer the price, and at 
that figure rails will prove much cheaper in the end. In 
the Review of July 27th, I stated that rail grinding would 
not permanently remove corrugations, and I repeat the 
statement. For defective rails the only remedy to my mind 
is re-rolling or scrapping ; and, in conclusion, І may say 
that I think there is an extensive field for a reliable firm 
who are capable of re-rolling rails, and inducing the essen- 
tial condition of ‘homogeneous molecular structure,” espe- 
cially if the cost is reasonable. 


Wm. R. Bowker. 
Manchester, December 14th, 1906. 


Compensation for Armature Reaction. 


My attention has been called to an article in your issue of 
November 28rd entitled“ Direct Compensation for Armature 
Reaction in Alternators,” by Alexander Heyland ; abstracted, 
I think, from the Elekíroterhnische Zeitschrift. | 

In this article Mr. Heyland lays claim to а new method 
of compensation for armature reaction in alternators, 
which consists in simply using the alternator leakage field 
(which varies with the armature reaction) to alter the 
exciting voltage automatically. 

I wish to say that this principle was embodied in alter- 
nators designed by metwo years ago, and that scores of such 
machines are now in use. 

The full details of my arrangement are embodied in the 
paper to be read before the Manchester Section of the I. E. E. 
on January Stb, 1907, when it will be seen that though I 


was, I think, the first to make use of the principle, the 


method of application differs considerably from that adopted 
by Mr. Heyland. 


“William Cramp. 
Manchester, Derember 17th, 1906. 


— 


The Wireless Telegraph Conference. 


Mr. Cuthbert Hall is doing a public service by enabling 
me once more to state the facts, which, instead of dis- 
proving, he simply meets by a personal denial. Anybody 
can deny an awkward fact: but that does not get rid of the 
fact. I have assertel—and my assertion would not have 
been made had it not been confirmed by inquiry of а person 
in authority in the Admiralty—that the only Marconi 
apparatus which, under its agreement with the Marconi Co., 
the Admiralty is compelled to purchase from the company 
consists of jiggers and Leyden jars. Mr. Cuthbert Hall 
simply denies the statement. | 


Well, anybody can purchase for the sum of one penny the 
official publication ** Cd. 8,047. Agreement between the 
Admiralty and the Marconi Wireless Telegraph Co., dated 
the 24th July, 1903.” On page 5 of this agreement stan: 
the plain words :—* The Commissioners (i. e., the Admiralty) 
shall at all times be at liberty to obtain from other sources 
(that is, other sources than the Marconi Co.) such apparatus 
used for wireless telegraphy as is not enumerated in the 
schedule referred to." The following is the entire 
schedule :— | 


Short wave.—Transmitting jigger No. 5... ias £5 1 6 
Condenser for same (tray of eix Leyden jars 6 4 0 

. Receiving jigger No. 306  ... T s 0 10 9 
Long wave.— Transmitting jigger No. 17 M 414 0 
Condenser for same (tray of 15 Leyden jars) 14 10 0 
Receiving jigger No. 343 gis m 017 0 


I hereby defy Mr. Cuthbert Hall to assert that there is 
any other apparatus mentioned in the schedule than jigrer: 
and jars. It does not require counsel's opinion to determinc 
the fact. | : 

I have an equally good answer to make to Mr. Cuthbert 
Hall as tothe other agreement with the Post Office, which he 
has repudiated. But before going one inch further, I аха:: 
his admission of my present substantiation of the facta. 


Your Correspondent. 


Tantalum Lamps. 


We have seen in your * Correspondence " columns various 
letters as to the merits and demerits of various lampe, and 
we should like to see other contractors’ experiences with 
these lamps. 

We know they are not satisfactory on alternating currents, 
also where the lamps are removed nightly from outside 
fittings, &c., probably on account. of the polarity being 
changed. 

For ordinary series lighting we are finding these lamps 
anything but reliable, and as the voltage on actual tests is 
the same as the rating of the lamps, over-running cannot be 
the cause of failure. 

Once during а breakdown, when the voltage was about а 
third of the normal, the ordinary carbon filament lamp gave 
no light, while the Tantalum seemed to be particular!: 
brilliant. 

Is the Tantalum lamp simply an over-run one, or is it all 
the makers claim for it ? 

Tantalised. 


The Conduit Trust. 


Referring to a letter which appeared in your issue of 
December 14th, I enclose two cuttings taken from The 
North Mail, which show that we up in the North, at all 
events, are fully alive to the dangers to contractors and 
others from anything in the nature of a combine; perhaje 
the publication of these may stir others up. 


Electrician. 
December 17th, 1906. 


[It is stated in the cuttings that the users of conduite are 
displaying hostility to the “trust.” The statement 
comes from the representative of one of the firms that 
have remained outside.—Eps. E. R.] 


The Electrical Trades Benevolent Institution. 


The above Institution is now actively at work, and 
thanks to the snecess of the Olympia Electrical Exhibition 
and the activity of its Committee, has a considerable sum of 
money to its credit. Unfortunately, an Institution that is 
benevolent must continually be seeking the wherewithal to 
support its benevolence, and for this reason I venture to ask 
you for space in your esteemed journal to bring the matter 
before your readers. at a season when donations and sub- 
scriptions should easily be forthcoming. Should tlie 
methods or objects of the Institution be unknown to anyone, 
a letter to the secretary at Dartmouth House, Queen 
Anne’s Gate, will secure full information; and all con- 
tributions addressed in the same manner will be promptly 
acknowledged. 

One of the Committee. 
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The Social Side of the I.E.E. 


I wish to endorse all that your correspondent, Mr. C. S. 
Northcote, says with regard to the above subject, in your 
issue of the 21st inst. 

I have often thought that it would be most desirable to 
have an Electrical Club, especially as the Institution has at 
present no building of its own, although its funds for the 
game are apparently quite considerable. 

D. В. Broadbent. 


London, December 22nd, 1906. 


BUSINESS NOTES. 


Insurance of Marylebone Plant.—The following 
quotations were received for the insurance of the Marylebone 
Council’s electrical plant against breakdown to the value of 
£17,050 :— | 

Law Accident Insurance Society (accepted), annual premium £500, 

British Engine, Boiler and Electrical Insurance Co., Ltd., £1,171 14s. 6d. 


National Boiler and General Insurance Co., Ltd., £1,171 148. 6d. 
Vulcan Boiler and General Insurance Co., Ltd., £1,152 4s. 6d. 


The Council will carry out the repairs to the plant, either through 
its own workmen, or through the makers of the plant, or other 
approved firms, the Insurance Society bearing the cost. The 
Society undertake the insurance for three years, and will grant a 
rebate when the claims do not exceed 20 per cent. of the total 
premium, of 15 per cent. on the gross premium, or alternately of 
20 per cent, on the difference between the claims and the gross 
premium. ä 


Enterprise in Advertising.ä— TR LINOLTrE Co. have 
just introduced a novel advertisement for their goods. An evening 
delivery van (horse) is fitted on either side with suitable notices 
referring to their goods, and with two samples of picture lighting 
on the back. The notices are lighted by lengths of Linolite, and 
along the top of the van the word “ Linolite " is constructed of the 
actual article. The whole is run on a 110-volt circuit by means of 
a small petrol motor direct coupled to a 3-H. p. dynamo. The van 
started on 18th inst., and will continue to deliver goods vid the 
principal thoroughfares of the metropolis during the evenings of 
the next few weeks. 


British Motor-Cars for France.—We are informed 
tbat & prominent French manufacturer of motor-cars bought an 
" Adams-Hewitt" light car for his own use at the late show at 
Olympia, upon the understanding that if the car proved satisfac- 
tory he would purchase eight more for selling purposes, as he 
manufactured heavy cars only. Wenow learn that an order for the 
remaining eight has just been received by the ADAMS MANUFAC- 
TUBING Co., Lrp. It is regarded as a triumph, not only to 
send light cars into the very home and stronghold of small cars, 
but to have them selected by & French manufacturer himself. 


Consular Notes.—AnGENTINA.— The Austrian Consul 
at Buenos Ayres in a recent report states that the increased 
importation of electrical goods in 1905 was due chiefly to the 
extension of the tramway system of Buenos Ayres, and іп а lesser 
degree to the adoption of electric lighting all over the country. 
Small quantities of insulating materials, carbons, wire and cables, 
arc and incandescent lamps, were imported from Austria. Com- 
petition is by no means easy, particularly with German goods, 
which have secured a predominant position in the Argentine 
market. 

RusslA.— The Austrian Consul at Warsaw reports that the year 
1905 was of no very great importance for the electro-technical 
trade, as, in consequence of the general crisis, imports were very 
limited and priccs very low, although the Russian electrical works, 
notably the Russische Allgemeine Elektrizitats Gesellschaft, of 
Riga, Siemens & Halske, of St. Petersburg, Zentral Elektrizitats 
Gesellschaft, of Moscow, and the Aktiengesellschaft Volta, of 
Reval, through lack of work lessened competition considerably. 
Small armatures and parts for electrical installations, which are 
not produced in Russia in any great quantity, were imported 
chiefly from Germany. The new Customs tariff almost eliminates 
the demand for foreign dynamo machines and electric motors, and 
the Russian industry has expanded to such an extent that it is now 
able to supply the demands of the whole country ; small electro- 
motors which are manufactured abroad very cheaply, are still able 
to compete with moderate success. A demand still exists for 
arc lamps and incandescent lamps; these goods were formerly not 
manufactured in the country, and are now only produced in 
insufficient quantities. Carbons were imported from abroad only 
in very small quantities, and importation will probably cease, 
owing to the increased duties; several establishments for the pro- 
duction of these goods have recently sprung up in Russia. The 
importation of steam machines was, owing to lack of demand, very 
unimportant in 1905. In spite of the increased duty, tbe impor- 
tation of machines of precision will still be possible, as Russia and 


Polish machine works are not able to produce this {class of goods. 
Bteam boilers of foreign origin have a y been ousted from the 
market almost entirely. The trade in motors was very active in 
1905, the goods in special demand being gas and suction gas motors, 
and petroleum motors. Germany supplied 50 per cent. of the 
BOUE and the United Kingdom and Switzerland 20 per cent. 
each. 
Japan.—The Austrian Consul at Yokohama in a recent report, 
states the imports of electric motors are increasing from year to 
year. The figures are as follows for the last five years: — 1901, 
388,000 yen; 1902, 810,000 yen ; 1903, 836,000 yen ; 1904, 1,266,000 
ven; and 1905, 2,455,000 yen. Importation is likely to'increase 
still further in future years, as cheap coal and water power are 
very plentiful. OC зс 0. 
Santo Бомгнао.—1п a recent report the French Consul at Santo 
Domingo, gives tho following figures showing the importation into 
that country of electrical and other goods in 1905 :— 


Copper and Articles of Copper— Lb. Dollars. 
From United States ... j 14,528 2,595 
Germany ne 5,706 1,369 
Other countries 4,041 441 
Total ... 24,275 4,405 
Electrical Apparatus Dollars. 
From United States ... T sia 865 jai 151 
Germany ae sus 1 ‘as з 25 
Belgium ve кз ез ies a 10 
Total ... i s ade 186 
Locomotives and Accessories 
From United States ... 29,386 
Great Britai- ... 1,185 
Germany n» io wen rer . . 1,629 
France Pa без T vii m 30 
Total ... us 32,230 
Electric Machinery— 
From;United States ... T us vs Ps 16 
Rails— 
From United States ... " тез . . 6,261 
Germany is " gai 85 is 156 
Great Britain ... З wer id . . 23,760 
Total Y 30,177 


Electric Lamps ` 
From United States ... n ет i T 102 


Electro-Therapeutic Exhibition.— On Friday the 14th 

inst., there was held at the Queen’s Hall, Langham Place, the third 
annual Exhibition of the Electro-Therapeutic Society, which was 
again a great success, being well patronised by the medical pro- 
fession and members of the Society, besides a good number of those 
interested in the practice of electro-therapeutics from the various 
London and provincial hospitals. A large collection of electrical 
apparatus used in the science was shown, and the latest pattern 
instruments were in operation. Among those exhibiting msy be men- 
tioned: Harry W. Cox, Ltd., Rosebery Avenue; Sanitas Electrical 
Co., Ltd., New Cavendish Street; Watson & Sons, High Holborn ; 
Newton & Co., Fleet Street ; W.Schall, New Cavendish Street ; and 
Krupka & Jacoby, of 61-2, Watling Street. 
. The last-named firm are the sole British representatives of the 
United Electro-Technical Institutes Frankfurt and Aschaffenburg, 
and their exhibit included the Multiplex, a universal apparatus for 
connection to continuous-current mains up to 250 volts, for use 
in all branches of electro-therapeutics. It consists in a square 
pedestal supporting a motor converter and having on three sides 
switch panels with the necessary instruments, resistances, &c. They 
also showed the Tremolo, a vibratory massage apparatus for 
attachment to an electro-motor, having the means of regulating the 
rapidity of vibration while in use; universal wall set complete 
with X-ray coil and switch table with ammeter, pilot lamp, regu- 
lating and controlling switches, for use in dark room for X-ray 
work, radio-photography, &c.; induction coil (16 in. spark) 
Dessauer's system, a very compact and conveniently designed coil 
having specially strong primary winding for use with electrolytic 
or motor interrupter, specially designed for taking radiographs 
and examination with compressor and anti-compressor diaphragms ; 
L’Energique (patent) a new form of secondary battery or accu- 
mulator, recently described in our pages; and Tantalum lamps. 


Steel Trade Activity.—Steel prices have not been о 
higb for seven years, and a further almost continuous increase is 
looked for next year. Steelmasters have orders booked that will 
keep them busy for six months, and are now actually offering con- 
tracts to rival firms. Unless more raw steel supplies are forth- 
coming it is feared that many of the sheet rolling mills must be 
stopped.— Standard. . 


Electric Incubator.—Dr. Weaver, the Medical Officer 
of Health for the borough of Southport, has applied for a patent for 
an electrical incubator which he has invented. The incubator is 
heated by means of electric radiators and provided with a 
thermostat-like apparatus for throwing some of the radiators into 
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and out of circuit, so as to regulate the temperature. In one form 
of the incubator a maximum and minimum thermometer is placed 
inside the incubator, and contacts are provided, and the circuits 
arranged so as to throw the radiator into and out of circuit as the 
temperature reaches its lower and higher limits respectively. The 
incubator can be lighted up at will, and through a small window 
the eggs may be examined at any moment without opening the 
drawer. 'The invention has already been successfully used for the 
incubation of chickens, ducks and geese. The apparatus ig abso- 
lutely automatic, and the temperature can be fixed according to 
requirements. 


Book Notices.—'* The Practical Electrician's Pocket 
Book for 1907." Edited by Н. T. Crewe. London: S. Rentell 
and Co., Ltd. 1s. net. 


“The Physical Review.” Vol. XXIII, No. 6. December, 1906. 
London and Lancaster, Pa.: The Macmillan Co. | 

“Fire Tests with Doors.” Red Book,” No. 117 of the British 
Fire Prevention Committee. London: The Committee. 2s. 6d. 


“Modern Buildings: Their Planning, Construction and Equip- 
ment." By G. A. T. Middleton. Vol. V. London: The Caxton 
Publishing Co. 1907. 10s. 6d. net. 

“Proceedings of the American Society of Mechanical Engineers." 
Vol ХХҮШІ, No. 4. December, 1906. Baltimore, Md: The 
Society. . E te 


Trade Announcements.—Tae British 'Тном5ох- 
Ноовток Co., Lrp., notify that on and after January 1st, 1907, their 
Belfast branch office will be closed. All communications from that 
district ehould be addressed to either their head office and works, 
Rugby, or to the Glasgow branch office, at 91, Wellington Street. 

Messrs. BRUCE PEEBLES & Co, Lrp., announce that their works 
will be closed from Monday, December 31st, to the following 
Monday, January 7th. Goods will neither be received ner dis- 
patched during that period. m | 

Messrs. HENLEY's (SOUTH AFRICA) TELEGRAPH Wonxs Co., LTD., 
of 1 and 3, Chorlton Chambers, Harrison Street, Johannesburg, 
have removed to Howard Buildings, corner of Loveday and Main 
Streets, Johannesburg. | 

Меззвв. R. W. VIcanEx, LTD., accumulator experts, wish it to be 
kaown that their only address is now Black Hill, Clun, Salop, 
where all commuuicatious should in future be sent. 

Messrs. NEwTONS, Lro., notify that their works are closed until 
Monday next, December 31st, for holidays and stocktaking. | 

We understand that the business of the Telephone and Electrical 
Installation Co., electrical engineers, contractors and telephone 
experts, together with that of Messrs. Horace Simon & Co., elec- 
trical engiaeers, of 2, Mincing Lane, E.C., have been acquired by 
ELECTRICAL INSTALLATIONS, LTD., whose registered offices are at 11, 
Queen Victoria Street, E.C. The first annual dinner of the new 
concern was held on Saturdav, the 15th inst., at the Windmill, 
Cannon Street, Mr. Horatio Bell, director, in the chair. There 
were also present Mr. Horace Simon and Mr. Stanley C. Russ, 
directors, together with & number of gueste. A most enjoyable 
evening was spent. 

Messrs. A. REYROLLE & Co., Lro , Newcastle-on-Tyne, announce 
the closing of their works from Monday last to Wednesday morning 
next, January 2nd, for the holidays. | 


Catalogues, Calendars and Lists.—“ Thermit ” 
electric welding will be kept in many a mind during some months 
of the year 1907 by means of a very handy pocket-book that 
Messrs. THERMIT, LTD., have issued. Useful general information 
regarding their system occupies the first few pages, and then follow 
a couple of pages with calendars for 1907 and 1908—the compilers 
are wise to include the latter. The remainder is a notebook, on the 
refill principle, purely for general memoranda purposes—it is not a 
diary. 

From Messrs. W. T. HENLRHV'S TELEGRAPH Works Co., LTD., 
we have received a wall calendar on the perpetual card-changing 
principle. In the general design of the card a special feature is 
made of a photographic view showing a bay at the new works of the 
company at Gravesend. 

Messrs. W. T. Grover & Co., Lrp., of Trafford Park, have, as 
usual, made preparation for the daily edification of electrical men 
during the new year. It takes very much the same form as іп 
previous years—daily slips with interesting contributions, some- 
times humorous and original, and sometimes serious extracts from 
speeches or papers delivered or read by electrical engineers, 
Cartoons abound, and there are also photographic illustrations 
Showing cable-laying operations and manufactures of the firm. 
The block of slips is wired on to a stout card which represents a sidé 
and top view of a cable drum. The production of this almanac 
must have involved a great deal of compilation work and editorial 
supervision in the selection of suitable material, but we bave no 
doubt that the firm finds itself well repaid for the cost and trouble by 

the knowledge that both technical and commercial electrical men 
appreciate it and find it of service. This is the fifth yearof issue, 
but the present almanac only covers the period until June next, after 
which it is intended to issue them in midsummer for the full 
12 months. On the back of the card a good deal of data is given 
which has been specially compiled for use in connection with 
electrical distribution. 

Messrs, CLARKE, CHAPMAN & Co., Lrp., have favoured us with 
one of their useful Pocket Diaries for 1907, with the customary 
insurance coupon. The first few pages contain illustrated in- 
formation concerning the company’s manufdcttres, and the addresses 
of its different branches dt home and abroad, also a good deal of 
useful general information. : 
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The 1907 diary and pocket-book received from Messrs, SIMPLEX 
Conpvuits, LTD., is neater than a good me ny we have seen, and its 
black cover with gilt lettering makes it the sort of thing that no 
one need be ashamed to have in daily use. Suitable information 
concerning Simplex material and prices of same quite fittingly 
occupy the first two dozen pages. In the rest of the book alternate 
pages are occupied with diary spaces, the facing pages being left 
available for general memoranda—a very good idea we think; 
squared paper із used throughout. An accident insurance coupon 
is, of course, included. | 

Tar ELECTRICAL POWER STORAGE Co., LTD., of Great Winchester 
Street, E.C. It would be a strange Christmas that did not bring 
with it the office blotting pad from this company. In the diary, 
which as usual is fixed on the left-hand side of the pad, there is 
also given a good deal of useful general postal information and 
data concerning E.P.S. batteries. Monthly date-cards are placed 
at the top edge of the pad, and, of course, there is the customary 
insurance policy. This year the cover of the diary is attractively 
coloured. The E. P. S. contribution to office requisites is always 
acceptable. 

Trran PackinG Co., Tower Rovar, Е.С. Circulars relating to 
their black and red Solvis " jointing, and Titan asbestos packings. 

Messrs. Е. Darton & Co., St. John Street, E.C.—Catalogue 
(48 pp. illustrated) showing a big variety of electrical novelties 
suitable for Christmas and New Year presents. 

Messrs. CROSIBR. STEPHENS & Co., of Newcastle-on-Tyne, have 
wished us and their friends the Season’s Compliments, and accom- 
pany the wish with a neat little ash tray, which, other things 
enabling, will render useful service in this office for some little time 
to come. 

From Messrs. JOHNSON & PHILLIPS we have received a con- 
venient and extremely neat pocket diary and engagement book for 
1907. It is just the size to fit into one’s vest pocket and keep as a 
constant companion. 

Once again we are favoured by the HART ACCUMULATOR Co., 
LTD., of Stratford, with a useful blotting pad with top pocket. 

Messrs. Gent & Co., of Leicester, will keep their name and 
specialities before the trade during 1907, by means of a calendar, 
made up of weekly slips, each taking the form of a bell-indicator 
face to indicate the dates. 

A Christmas souvenir from the ALLGEMEINE ELEKTRICITATS- 
GEsELLScHAFT (Foreign Department) takes the acceptable form of 
a weighing balance for office use recording up to 75 grammes. 


For Sale.— THE GREAT NORTH or SCOTLAND RAILWAY 
Co is offering for sale certain second-hand engines, dynamos, &c., 
for electric lighting. See our advertisement pages to-day. 

On Tuesday, January 8th, Messrs. PERCY HUDDLESTON & Co. will 
offer forsale by auction at West Norwood, a complete раѕ-бгітеп 
electrical installation which Messrs. Car] Hentschel are disposing 
of in consequence of their premises now being с: nnected to the public 
meins. See our advertisement pages for particulars. 


Brush Employés Hospital Fund.—The employés of 
the BRusH ELECTRICAL ENGINEERING Co. have contributed £200 to 
the funds of Loughborough Hospital. 


Dissolutions and Liquidations.—CaPE Town Сом- 

SOLIDATED TRAMWAYS AND LAND Co., Ltp.—A meeting will be held 
at 1, London Wall Buildings, E.C., on January 22nd, to hear an 
account of the winding up by the liquidator. 
With reference to the notice ір our last issue regarding the dissolu- 
tion of partnership between Mr. EDWARD STEINTHAL and Mr. W. P. 
STEINTHAL, the latter gentleman asks us to state that he is con- 
tinuing the business without alteration of name, at 41, Piccadilly, 
Bradford, and at 15, Cooper Street, Manchester. i 


Bankruptcy Proceedings.—C. V. T. DE FaLRE (Elec- 
trical and General Contracting Co., Shaftesbury. Avenue, W.C.)— 
Second and final dividend of 9s. in the £ payable December 29th, 
at the offices of Messrs. Poppleton & Appleby, 3, Barbican, E.C. 


- 


LIGHTING and POWER NOTES. 


Coventry.—It was reported on Tuesday last week that 
the town clerk had received the sanction of the L.G.B. to the . 
borrowing of the sum of £31,499 (on account of the application for 
£37,432) the balance of the application 45, 933— being deductions 
made by the board as follows: £5,338 in respect of old and 
disused plant (£2,886 of which was written off last year out of 
profits, and the remainder, £2,452, will be written off out of future 
profits); £500 over-estimated for cost of reinstatement of trenches 
after the laying of spare pipes for cables, and £95in respect of a 
sinking fund payment, which would have been made if the loan had 
been sanctioned prior to incurring the expenditure on the new 
water purifier. i i 


Newark.—The T.C. last week held a special meeting to 
pass a draft memorial to the B. of T. fora prov. order amending the 
Newark E.L. Order, 1900 ; under the old order the Council had no 
power to transfer the execution of the order of the company, and 
the memorial asked the board to give tbat power. The present 
order expires in March next, and the application proposes to extend 
the time by 18 months. | 


(Continued on рйўө 1089.) 
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THE MANUFACTURE OF ELECTRIC CONDUITS. 


THE PERFECTA WORKS AT BIRMINGHAM. 


On the occasion of one of our recent editorial visits to the 
provinces we spent several interesting hours at the works of 
the Perfecta Seamless Steel Tube and Conduit Co., Ltd., in 
Plume Street, Birmingham. 

There arë altogether some ten or 
twelve firms in the whole of the United 
Kingdom which make a speciality of сой- 
duit manufacture for electrical installa- 
tion purposes, and, according to reports, 
all save two of these have arrived at a 
common understanding with a view to 
the maintenance of better prices than 
have hitherto been obtained. We know 
little of this arrangement beyond the fact 
that it has been reported in the provincial 
papers that it exists, and that circulars 
were recently sent out by the firms inter- 
ested intimating an advance of, it is said, 
8 to 22 per cent. on former prices. 
Of the two firms said to stand outside 
this co-operative arrangement one 
is the Perfecta Seamless Co. We have 
already given an illustrated account of 
the various departments of another 
conduit firm in Birmingham whose works exist solely for the 
manufacture of this class of material. The Perfecta Works, 
on the other hand, have been established for many years for 


Fig. 2.—PonTION OF SCREWING DEPARTMENT: CONDUIT ? DEPABTMENT. 


the production of steel tubes for boiler and other purposes, 
and it is only during the last four years that they have been 
engaged developing their electric conduit business. 


When this department was commenced, there was just 


sufficient land available for the erection of the necessary 
buildings, so that now, when reasonable allowance is made 
for yard room, the entire site (three acres of freehold Jand) 
is covered with faetories in which between 400 and 500 men 


Fic. 1.—Совхвв оғ ROLLING MILL. 


are employed. All the buildings are equipped to their 
utmost capacity with the latest machinery. 
The general processes involved in dealing with the metal, 
from its receipt in 
billet form to its ar- 
rival at a degree of 
fitness for being dealt 
with in the conduit 
chop, are of interest 
to.the general engi- 
neer rather than to 
the electrical, but we 
have given geveral 
views to indicate 
roughly the various 
stages of manufac- 
ture through which 
the metal passes, and 
we think that these 
will serve to im- 
press our readers with 
the large and varied 
extent of the com- 
. pany's operations. The 
company are manu- 
facturers of every class 
of solid-drawn steel 
tubes, from steam pipes 10 in. diameter x j in thick, for 
battleships, down to } in. or р; in. diameter x 20/22 
gauge tubes for the brake rods of bicycles ; between these two 


extremes they manufacture tubes for every engineering pur- 
F 
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by which this is manufactured into 
tube and eventually finished by cold- 
drawing. One of these presses alone 
will exert a pressure of 1,000 tons, 
and will pierce a 6-in. or 8-in. hole 
through one of these solid billets in a 
single operation lasting a few seconds. 
In this sect'on of the mill are machines, 
which we illustrate, for the hot-rolling 
and drawing of every size of tube. 

It is in this mill that the solid- 
drawn seamless steel tubing for the 
electrical conduit is made from the 
original steel billet. The process of co!d- 
drawing, which we show in one of the 
photographs, is very interesting. 

The rough rolled tubing is carefully 
annealed and then pickled to remove all 
trace of scale, leaving it with a com- 
paratively smooth surface, and after 
washing and oiling is cold-drawn through 
steel dies over a mandrel inside. This 
process considerably thins the walls of the 
tube, solidifies the material, and after 
frequent repetition produces a practically 
smooth surface on the tubes both inside 


Fic. 3.—ONE or THE SEAMLESS CONDUIT ConD-DRAWING DEPARTMENTS. 


Fi18 4.—Srmocks or Sortp BILLETS FOR SEAMLESS CONDUIT. Fic, 5.—Сохротт WAREHOUSE. 


, for water-tube 
boilers of the Thorney- 
croft, Belleville, Durr, 
Yarrow, «c. types, 
for portable  boilers, 
hollow shafting, steam 
economisers, &c. <A 
separate department is 
occupied exclusively in 
the manufacture of 
cycle tubes and in the 
bending of the acces- 
sories such as handle 
bars, stays, &c. 

On entering the | 
yard one forms an , Vo qm те! 
idea of the large power 
required for dealing 
with the material 
necessary for the 
manufacture of solid- 
drawn tubes. The 
material in question 
consists of stacks of 
billets, 10 in. and 12 
in. diameter, 2 ft. to 
3 ft. long, weighing 
several cwts. each, and 
we were shown the 
hydraulic machinery 


Fia. 6.—CoNDuiT BORING AND FITTING SHOP. 
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and out. After final annealing the tubes are ready for sending 
to the conduit department for screwing, socketting, 
enamelling, or galvanising. | 

The Perfecta Co. claim to effect great saving in this part of 
their manufacture through the course adopted in laying out their 
works. They have their | i 
own canal arms and 
their boilers and fur- 
naces have been erected 
close alongside, so that 
the coal isthrown direct 
from the boats prac- 
tically to the furnace 
and boiler doors. "The 
machinery for all pro- 


cesses of | manufac- 
ture has been arranged 
so that the work is 
passed on from ma- 
chine to machine 
without ^ unnecessary 
handling. 

The cycle tube 


department is reached 
by proceeding over 
another private branch 
of the canal; this 
department is ргас- 
tically a duplicate of 
the other mill, but 
on а smaller scale, 
as the tubes handled 
are so. much thinner 
and lighter. Here, 
again, the boilers and 
farnaces are on the canal side, and the same arrangement of 
machinery has been carried out. We understand that the 
output of.small tubing runs into millions of feet a year for 
conduit, work only. 

The conduit department is quite self-contained in large 
buildings, and is separate from the rest of the factory. 
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DrRECT-CURRENT GENERATING PLANT, CATERHAM. 


The Perfecta Co. work on methods of their own ; very little 
of their machinery has been bought from engineers, but has 
been manufactured specially for conduit making. Care 
has been taken to prevent delay in the execution of orders, 
for though for economy the department is driven by the 
steam engine which works the machinery for the manufac- 
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THe MAIN SWITCHBOARD, CATERHAM GENERATING 


ture of the smaller solid-drawn tube. it is provided with 
electric driving of sufficient capacity to run the whole place 
in case of any breakages or stoppage. 

We give a couple of views of this department taken from 
different points. . Work is proceeding at high pressure owing 
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Station. (See p. 1038.) 


to exceptional demand. As a matter of fact, the General 
Electric motor which is provided, as stated, mainly to 
гап the conduit section for emergency purposes, at the time 
of our visit had been in regular service fora month owing to 
the general briskness of trade. 

We had an opportunity of noting how capacious is the 
store accommoda- 
tion; the  pipe- 
store we illustrate, 
but there is also a 
large room devoted 
to the storing of 


fittings. A large 
stock is kept at the 
works of every 


article mentioned in 
the company's cata- 
logue, and stocks 
are. also held at 
the London offices 
at 86, Charing 
Cross Road, W.C., 
and at the Glasgow, 
Manchester and 
Dristol branches. 

We must leave 
it to our photo- 
eraphs to convey un 
idea of the processes 
of enamelling, 
tube-makiog, braz- 
ing, manufacture 
of fittings, &c. One 
of the departments 
is stated to have 
been working con- 
tinuously day and 
night for the last 
ten years. 

The directors attribute their success in the conduit trade 
to their policy of making a high-class quality of material 
and selling it at a reasonable price, and having refased to 
join in a cut-throat policy of reducing prices, the necessary 
result of which they contend has been the establishment of 
а sort of combine among the other manufacturers, they do 


(See p. 1033.) 
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not now feel any necessity for resorting to artificial means 
for making a profit. 

"rWe understand that the company has made an important 
feature of special water-tight work for Government installa- 
tions at Devonport, Malta, Portsmouth and Sheerness Dock- 
yards. 


THE CATERHAM ELECTRICITY WORKS: 
URBAN ELECTRIC SUPPLY CO. 


CATERHAM is situated in one of the prettiest spots of Surrey, 
It is entirely a residential 


about 16 miles from London. 
district. Caterham 
Valley itself is 450 
ft. above the level 


of Caterham, but before the supply started many applications 
were received from residents at Upper Caterham, and the 
directors decided to extend the mains there ; since then the 
mains have been extended very largely in that direction. 
Some time after the cables were extended to Warlingham—a 
fine residential district also—about two miles from the 
generating station, this being followed by another extension 
to supply part of Whyteleafe. 

The buildings are very substantial, and include boilet 
house, engine room, battery room and roomy offices. The 
boiler house contains three boilers of the water-tube type— 
two by Messrs. Sugden & Co., and one by Messrs. Babcock 
and Wilcox—the latter being a recent addition. Steam is 
supplied at a pressure of 160 lb. per sq. in. Each of the 
Sugden boilers have 870 sq. ft. of heating surface, and are 
fitted with a patent 
superheater capable 
of imparting from 


of the sea and the Lr ҮЁ 150? to 1609 F. 
hills around rise и ааа ишш. жч superheat to the 
from 600 to 800 ft. | steam produced by 
above the sea the boiler. The 
level. Often when Babcock & Wilcox 
November fogs are = [— TL а ава рй І boiler has 1,200 
choking the ү ктг бы, зална ROT i-e Таан о. нах — тү | | Se^ sq. ft. of heating 
Metropolis, the sun ps "Li, — аа surface, and is also 
is shining on the | fitted with a super- 
green slopes of heater. The Sugden 
сын... " =“ p строі 

n 90€ e with Meldrum 
Urban Electric stokers, but the 
Supply Co., of West- Babcock is fitted 


minster, obtained 
a provisional order 
for the lighting of 
Caterham and dis- 
trict, and in due 
course a site was 
selected for the 
generating station 
in Croydon Road ad- 
jacent to the South- 
Eastern and Chatham Railway, and the position, as far as 
distribution is concerned, is an excellent one. Building 
operations were commenced in May, 1903, and although the 
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THE BOOSTER BALANCER, CATERHAM ELECTRICITY WORKS. 
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with a chain grate 
stoker; all the 
stokers are motore 
driven, and are fed 
by hand from 
the coal bunkers. 
The latter have 
doors immediately 
opposite each boiler, 
and being close to 
Ше railway, Ше coul is unloaded at a stage—a set of rails 
having been laid down to run the coal direct into the 
bunkers. This, of course, means a great saving in the 
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VIEWS СЕ THE BOILER House, FEED Pumps, FEED Heater, &., CATERHAM. 


Work Was considerably retarded by ihe exceptionally wet 
summer of that year, the supply was available for public 
use by the end of the following October. | 

It was only intended at the onset to supply the valley part 


course of the year, as to cart coal in the ordinary way would 


considerably increase the cost of fuel. 


The boilera are fed by two Hall compound double-acting 
pumps, capable of delivering 20,000 lb. of water per hour 
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when working at 16 strokes per minute. The feed-water is 
drawn from four interconnected tanks placed on the roof of 
the storeroom in the boiler house, the tanks being supplied 
from the town mains. All feed-water is measured through 
a Kennedy water meter suitable for dealing with hot 
water. 

The main steam pipe is 4 in. internal diameter, and is 
of lap-welded steel with heavy wrought-iron forged flanges 
screwed on, the tube ends being expanded into flanges and 
riveted upon the face. The steam main is suspended from the 
wall at the back of the boilers, only the 24-in. and 8-in. branches 
leading into the engine room, and it is во arranged that by 
means of valves any boiler or engine can be isolated if 
necessary. A ll-in. auxiliary steam pipe is installed for 
supplying the feed-pumps. | 

The exhaust steam from the engines can be made to pass 
either through a Boby heater or direct to the atmosphere 
by means of a valve placed in the exhaust pipe. The feed- 
water comes in at the top of the heater and mixes with the 
exhaust steam, which raises its temperature to about 212° F. 
The action of this type of heater is also to soften the feed- 
water,, and when it is working properly the hardness should 
not exceed three or four grains per gallon after leaving the 
heater. — ' 

The ergine-room plant at prerent comprises three General 
Electric Co.’s generators direct coupled to Bellies & Morcom 
engines ; two are of 45 Kw. and one of 90 Kw., making a 
total of 180 KW. The large set runs at 475 R. P. M. 
and the smaller sets at 575 R. P. y. At one end of 
the engine room a balancer booster is installed. When 
not running to drive the boosters the balancer is capable 
of dealing with an out-of-balance load of 90 amperes. 
The boosters are separately excited at 240 volts and give 
70 amperes at 70 volts. An 8-ton crane operated by hand 
spans the engine room. 

The switchboard is situated almost exactly opposite the 
two small steam seta, and is raised from the floor about 
12 in. The whole of the switchboard is by the General 
Electric Co., Ltd. The board contains five panels, the top part 
being the negative side, the bottom the positive. Panels 1 
and 2 starting from the left-hand side of the board control 
the three generators. Мо. 1 panel is a recent addition ; it 
was erected when the large steam set was laid down, and is 
equipped with instruments, &c., for a future extension. 
Each dynamo panel is fitted with maximum cut-outs, and 
combined minimum and reverse-current cut-outs on the 
positive and negative poles respectively, together with 
ammeters and watt-hour-meters for measuring the output of 
the machines. | 

Ко. 3 panel provides for the control of the battery and 
balancer-booster. The battery regulating switches are fixed 
in the battery room and are fitted with extension spindles, 
which pass through the wall to the switchboard. The 
wheels for moving these switches are shown at the top of 
the panel. The starting resistance for the balancer, and 
the shunt regulating resistances for the whole of the 
machines, are placed on the wall at the back of the switch- 
board and connected to the board by extension spindles 
exactly in the same manner as the battery regulators. 
The two wheels below on this panel are in connection 
with the balancer starter and the balancer field resistance. 
Below these again, in the centre are the throw-over middle- 
wire switches, and the wheels on either side are for regulating 
the booster fields. The watt-hour-meters below measure the 
battery output or input, as the case may be. No. 4 and 5 
panels are for the feeders, but the balancer and battery 
ammeters are also mounted on No. 4 panel. The feeder 
panels are only equipped with ammeters and bridge fuses. 
The board provides for two bus-bar pressures, as seen by the 
plugging arrangement. To the right and left of the switch- 
board on the wall are seen the recording instruments ; 
those on the left are positive and negative voltmeters 
and ammeters ; to the right is the earth-recording ammeter, 
and on the same panel is an electrostatic voltmeter. 

The connections at the back of the switchboard as far as 
possible consist of bare copper rod, which reduces the risk 
of fire {оа minimum ; the main connections also from the 
balancer-booster are made of copper rod, mounted on insu- 
latora. К | | 

The battery room is immediately behind the 8witohbosrd. 


Here is installed a D.P. battery consisting of 260 cells of the 
Continental type. The cells are arranged on two floors, and 
have a capacity of 350 ampere-hours or 180 amperes at the 
one-hour rate. The connections from the regulating cells 
consist of copper rod run along the wall nearest the engine 
room. At one end of the battery room a milking booster 
is installed for nursing individual cells. 

Turning to outside work, the network is fed at three 
different points, each feeder being :3—'15—°83 triple-con- 
centric lead-sheathed and armoured, laid direct except in 
places where chalk has been encountered, in which cases the 
mains have been laid solid in wood and earthenware 
troughing. The distributors are three-core lead-eheathed 
and steel-taped and are laid direct. 

The equivalent 8-c.P. lamp connections up to the present 
number nearly 10,000, including 55 Н.Р. in motors. 

The engineer and manager of the Caterham Electricity 
Supply is Mr. F. Bruton, who has been responsible for the 


whole of the work in connection with the undertaking. 


LIGHTING and POWER NOTES. 


(Concluded from page 1034.) 


Bristol.— Numerous attacks have been made on the 
Coroporation's electricity undertaking. of late. The gas company 
lores no chance of criticising it, and the non-political Ratepayers’ 
Association has taken the same line. Early in the month the 
Electrical Committee 'presested a report to the Council dealing 
with such criticisms. A short retrospect of the urdertaking was 
given. Up to December, 1895, tt e gross profits were admittedly not 
sufficient to meet financial charges. Up to that date £13,905 was 
received from the rates. From the year 1895 the profits have been 
sufficient to meet all charges. Тһе total amount in 1906 standing 
to the credit of the sinking fund account was £96,139, and in 
addition profits have permitted the accumulation of a reserve fund, 
the balance of which, after meeting numerous charges for renewals, 
amounted at March last to £19,111. It has been the policy of the 
Electrical Committee at Bristol to apply any surplus net profits in 
reducing the charges for public street lighting and to private con- 
sumers; this is municipal trading in its true sense. "The critics of 
the undertaking allege that the cost of street lighting is excessive, 
and much bigher than in the metropolis. This matter the Com- 
mittee has gone into fully, and it is proved conclusively that the 
allegations of the gas company and such are very wide of the mark. 
We wish that the costs for street lighting in London were as low as 
ів stated in the criticisms on the Bristol undertaking. London is 
also stated to be going back to gas, but we have dealt with this 
matter before and shown that such a statement is incorrect. 


Canada.— OxTARIO.— Forty-six municipalities have now 
filed applications with the Hydro-Electric Power Commission of 
Ontario for a supply of power, amounting in the aggregate to 
124,075 H.P. Of this 113,575 н.р. is asked for by municipalities 
within the Niagara radius, and 8,500 н.р. by those outside. It is 
understocd that the total far exceeds the original anticipations of 
the Commiesion's most sanguine supporters, and additional applica- 
tions are being received daily. To 21 of the municipalities the Com- 
mission has been able to give estimated prices at which their requests 
can be complied with. These vary according to the terms on which 


the Commission obtains its supply of electricity for transmission. 
‘Slightly higher rates are also quoted for quantities less than those 


specified in the applications received. In each instance the price 
is for 24-hour supply stepped down to suit consumers. Toronto and 
Hamilton are expected to submit by-laws to the people authorising 
the respective Councilsto contract with the Commission for a specified 
minimum quantity of power at a certain maximum price. Many 
other munipalities will refer to the ratepayers measures including 
no reference fo the quantity to be taken. The by-law suggested for 
their adoption will, after reciting the terms of the Statute, enact :— 
“ That it sball be lawful for said Municipal Corporation to execute 
& contract with the Hydro-Electric Power Commission of Ontario 
for tbe supply to the said Corporation of electrical energy for the 
uses of the Corporation and the inhabitants thereof, for lighting, 
heating and power purposes, at from $...... to §...... per H.P. per 
annum for continuous power, ready to be distributed by the eaid 
Municipal Corporation, such price to include all cbarges for 
interest, sinking fund for cost to construct, and the cost to operate 
and maintain tbe plant, machinery and appliances to Ls used." 
The Capital Power Co.'s power plant at Deschenes has been dis- 
posed of by public auction to the Canadian Pacific Railway for 
$240,000. The purchase of this plant indicates that the railway 
company propose at an early date to experiment in the electrifica- 
tion of railways. The line chosen for this purpose would be the 
Pontiac and Pacific Junction Railway, which runs through Aylmer 
and Deschenes into Ottawa. For some time past the Canadian 
Pacific Railway has been considering tbe question of experiments 
along this line, but it is vnderstood that it has been awaiting 
the result of tests by the N.Y. Central dnd Pennsylvania Railways. 
The eity of Ottawa is tb enter into an agreement with she Ottawa 
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and Hull Power Co. for leasing not less than 1,500 or more than 
3,000 H. P. of electrical energy for the next ten years at a yearly 


rental of $15 per H. p., the supply to be given at the discretion of 


the city, and paid for in lots of 100 н.Р This was definitely 
agreed on At a meeting between the Civic Electric Commission and 
Mr. A. F. Lobb, of Toronto, solicitor for the Ontario Hydro-Electric 
Commission. The Civic Commission has asked that a by-law be 
introduced authorising the agreement. The Commission has also 
recommended that the Legislature be askedto empowerthe borrowing 
of $500,000, on a vote of the property holders, for the purchase 
and development of a civic power plant, or, in the alternative, for 
power for the purposes of the municipal electric plant. 
has stated that the policy of the city is to secure a supply of power 
for ten years, and then to have a power plant belonging to the city. 
In this way Ottawa falls in line with several other Canadian cities, 
 inorder to furnish power at a low price for manufacturing purposes. 
Winnipeg is now engaged in the preliminary work of construction of 
а three-million dollar hydro-electric power plant, with the intention 
of making that city a great industrial centre. Toronto is negotiating 
with the Ontario Hydro-Electric Commission for a large supply of 
electrical energy, and the question will be submitted to the rate- 
payers in January. 

The Civic Commission also suggests that the Legislature be asked 
to pass a law ratifying and confirming the purchase of the Con- 
sumers’ Electric Co., to avoid further litigation through ex posto 
legislation. 


Carmarthen.— The T.C. has asked Messrs. J. B. 
Saunders & Co., of Cardiff, to submit a scheme of electric lighting 
to the Council. The firm offers to carry out a scheme at an annual 
outlay of only £713. 


Continental | Notes,—GrnMaNv. — The Magdeburg 
municipality is about to extend its E.L. station at a cost of 
£5,000. 

ITALY.—Our contemporary, ?Eletfricita, of Milan, states that 
whilst the provincial town of Lucca is endeavouring to obtain from 
the Government the concession for about 3,000 H. ., obtainable ata 
waterfall near Terchio, which it is intended to convert into elec- 
trical energy, а company is likewise entering the field, intending to 
establish hydro-electric works near Barga. It is probable that not 
less than 8,000, or even 10,000, н.р. might eventually be generated 
from the Fallsalong the Terchio, in the neighbourhood of Lucca. 


Darlington.—4A L. G. B. inquiry was held on December 
18th, into the application of the T.C. for a loan of £7,200 for E.L. 
purposes. "There was no opposition. 


Epsom.—The U.D.C. has decided to apply to the L.G.B. 
for sanction to a loan of £3,600 for additional E.L. plant. 


Greetland.—The U.D.C. bas asked the Halifax T.C. if it 
is in з position to supply electrical energy in bulk. This action 
has been taken owing to an application for an E. L. prov. torder 
being made by the Electrical Distribution of Yorkshire, Ltd. | 


India.—Awr's САМР AT AGRA.—A correspondent in 
India states that the Military Works Service at Agra is now in- 
stalling the electric light ia the Amir’s Camp. The Government 
found a difficulty in getting any local contractors to undertake the 
work, as the matter of lights seems to have been overlooked until 
the last moment. Only one Calcutta firm could be found to tender 
for the Fort installation, and its tender was gladly accepted. 
The Viceroy’s Camp, and the camps of the various Lieutenant- 
Governors, are being lighted by the engineers of the various 
provincial Governments, under the general supervision of the elec- 
trical adviser to the Government of India. Contractors cannot be 
expected to be prepared for sudden emergencies when generating 
plant is required, because for permanent installation work they 
are generally ienored, and Government plant is imported direct 
from home through the Secretary of State. 

MUSSOORIE WATER- POWER ScHEME.— This scheme, after under- 
going a long process of incubation, is now within reasonable dis- 
tance of becoming an accomplished fact. Tenders have been 
accepted for the turbines and electric generators, and arrangements 
are being made locally for erecting the line poles. The trans- 
mission line will be about 8 miles, and three-pbase current at a 
pressure of 6,600 volts has been decided upon. Transformers 
will reduce this to the ordinary 225-volt working pressure. A 
considerable lighting load is anticipated, and it is expected that 
the municipality will be іп а position to do productive work by 
next season. Anattempt is to be made to embark on municipal 
wiring, but local property owners are sceptical about the suggestion, 
and unless the terms are very favourable, will probably prefer 
to entrust their work to experienced Calcutta firms. It is rumoured 
that a large quantity of house-wiring material has already been 
imported by the Council in its eagerness to commence work; but as 
the success of the water-power scheme of the sister hill station, 
Darjeeling, is at best but a qualified success, people in Mussoorie 
are not over enthusiastic to install lights until they are certain of 
the continuity of supply, aud have some tangible proof of its 
reliability. 

CHITTAGONG —The newly-appointed electrical engineer to the 
Province of Eastern Assam and Bengal has lately been deputed by 
his (iovernment to make an inspection and give a report of the 
water power available at the Barhat Rapids on the Karnafuli 
River. It has been suggested by the local engineer that a sufficient 
quantity of water might be made available for transmitting energy 
to Chittagong—50 miles distant. If the electrical engincer’s 
report be favourable, the Government will, no doubt, have the 
matter put in hand forthwith. The town of Chittagong is almost 
certain to become a port of very considerable importance within a 


The Mayor. 


very short time, owing to railway extensions, and mainly, perhaps, 
due to the fact that it has been officially designated the second 
capital of the newly constituted province of Eastern Assam and 
Bengal, and electric tramways and lighting are inevitable. 


London.—L.C.C. Scnoors.—At the meeting- of the 
Education Committee of the L.C.C. on Wednesday, a report was 
presented from the Buildings and Attendance Committee as to the 
relative cost of gas aud electric lighting in the schools of the Council. 
The committee on October 24th decided to forward to the Finance 
Committee the information contained in its report with reference to 
the comparative estimated cost of lighting the schools by gas or 
electricity, and the expenditure incurred upon incandescent mantles 
and gas fittings, together with copies of detailed statements sub- 
mitted in manuscript. The Finance Committee had stated tbat it 
was of opinion that, in view of the question raised by Mr. Cobb upon 
the latter point, the substance of the information should be reported 
to the Council in order that it might be made fully acquainted with 
the arrangements in force for securing economy in the distribution 
aud use of gas mantles and fittings. After carefully considering the 
matter, however, the Committee had arrived at the conclusion that 
no useful purpose would be served by adopting the suggestion of 
the Finance Committee. The relative merits of incandescent gas 
and electric light were, to & great extent, & matter of opinion, for 
though it might, perbaps, be shown that the former method was 
cheaper, the latter was undoubtedly far preferable from a hygienic 
point of view. 

DrEPTFoRD.—The B.C. has passed a resolution expressing dis- 
approval, of the L. C. C. Electric Supply Bill, and requesting the 
borough represeutatives in Parliament and on the L.C.C. to use 
their best endeavours to secure the rejection of the measure. 
Various councillors described the Bill as preposterous and 
scandalous, and said it was time to put a stop to the creation of 
L.C.C. monopolies. 

HACKNEY.—AÀ recommendation was adopted on the 21st inst., by 
the E.L. Committee, to expend £15,569 on additional plant, &c., 
at the electricity works in order to cope with the increasing 
demand for energy. E 

MARYLEBCNE.— Considerable inconvenience was caused on 
Wednesday evening last week, by the failure of supply along the 
north side of Oxford Street. Fortunately, however, it did not last 
very long. We understand that a flash over.occurred on the com- 
mutator of one of the machines. 

WoorwicH.—Sir Alexander Kennedy has prepared a special 
report on the B.C. electricity undertaking, and according to the 
brief statements on the matter which have appeared in the daily 
Press this week, he states that the undertaking must be reorganised ; 
that it cannot be made remunerative for several years; that it is 
unfortunate that there are two fully-equipped stations in the 
borough, and that he is of opinion that with very little alteration 
the whole of the energy required for the district could be generated 
in one of them. There is too much н.т. machinery at the Plum- 
stead station which is not required, and much of it is lying idle. 
He considers that the load should be principally taken by the 
Station in Woolwich, and he advises the Council to consider tbe 


, advisability of taking a bulk supply from the South Metropolitan 


Electric Supply Co. at Greenwich, before [incurring additional ex- 
penditure. He states that the staff is too large, and points out 
that nothing has been put by for depreciation. " 

We understavd that there ів a bank overdraft of over £29,000 on 
the undertaking. . 

MABRBYLEBONE.— The account of Mr. Wright, consulting electrical 
engineer, for commission at the rate of 4 per cent. on capital ex- 
penditure (£53,287) during the six months ending September 30th 
last has been passed by the Borough Council. The total amount of 
commission previously paid to Mr. Wright was £19,875. A claim 
by Messrs. D. H. Evans & Co, in connection with the change of 
pressure at their premises in Oxford Street, is to be referred to 
arbitration. 

WANDSWORTH.—'The General Purposes Committee has had under 
consideration the subject of testing the electricity supplied by the 
County of London Electric Supply Co., and has recommended that 
the attention of the L.C.C. be called to the long correspondence 
which has taken place between the two Councils on the subject, 
and that the C.C. be urged to take steps without further delay to 


secure the due testing of the supply in the borough, and to compel 


the company to provide testiog stations in accordance with the 
provisions of the Order. The B.C. has adopted the recommendation. 


Lytham.—The U.D.C. has passed a resolution to apply 
to tbe B. of T. for an E. L. prov. order, which is to be trans- 
ferred to a private company. 


Mynyddislwyn.—The U.D.C. has decided to support 
the application for a prov. order for E.L. by the Rhymney Valley 
Electric Sapply Co. on condition that the Council has the option 
of purchasing the undertaking at the end of 21 years, that the 
charge for energy for public lighting shall not exceed £2 17s. 6d. 
per annum per 16-с.р. lamp, and that the charges to private con- 
sumers shall not exceed the charges in any other part in the area 
of supply. 

Newark.—The T.C. has applied to the B. of T. for an 


extension of the E.L. order which expires this month. 


Rossendale.—The  Rawtenstall T.C. has decided to 
erect a generating station of its own if a decision is not come to ata 
very early date for a joint electricity scheme for Bacup, Haslingden 
and Rawtenstall The Corporation has also resolved to oppose the 
application of the Lancashire Electric Power Co. for an order 
empowering the company to supply electricity in Bacup, Rawten 
stall, Haslingden and Ramsbottom, and further, to purchase the 
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Accrington Corporation Steam Tramways Company's undertakings 
in the Borough of Rawtenstall, and to give the company notice 
requiring it to sell the same. 


South Africaa—Ixpwe (Care Conoxy).—A_ public 
electric lighting supply is being inaugurated by the Indwe Colliery 
and Land Co., both for the lighting of the streets and for private con- 
sumption. The construction work, which is being carried out by 
Messrs. Ryan & Peterson, of East London, has already made con- 
siderable progress. The system is a 440-volt direct current two- 
wire supply with one wire earthed. The supply is obtained from 
the generating station at the (‘olliery, which is equipped with 
electric lighting and power for haulage, pumping, coal cutting, &c. 
Consumers’ premises are wired for two 220-volt lamps in series. 
Practically all the wiring on consumers! premises is being done 
for the Supply Co., who are willing to allow payment to be spread 
is vi dn of years. The price per unit to private consumers is 
- e 6d. 


Tiverton.—The Board of Trade has notified that it has 
ie the Tiverton E. L. Order, 1890, as from December 12tb, 


Tynemouth,—The T.C. is considering the advisability 


of hiring out motors and installations generally. 


West Ham.—4As an experiment the electrical engineer 
has been authorised to supply 10 arc lamps, including energy, to 
private consumers, at a fixed rate of 40s. a quarter based on a use of 
800 hours per annum, the numbers of hours to be kept by means of 
clock meters and additional hours above the 800 to be charged for 
at 27d. per hour. After a sufficient. interval a report is to be. made 
upon the working of the experiment. 


TRAMWAY and RAILWAY NOTES. 


Argentina.— The Austrian Consul at Buenos Ayres 
reports that the tramway traffic in that city greatly increased in 
1905. In Buenos Ayres alone, there are 10 tramway companies, of 
which four have adopted electric traction ; the other six will pro- 
bably also adopt electric traction in the near future. The capital 
invested in these undertakings amounts to 57,000,000 pesos, and the 
number of passengers carried in 1905, was 150,000, 000 on a total 
length of line of about 500 kilometres. 


Australia. —MELĽOURNE.—The Kew Council recently 
approached the Melbourne Tramway Co. on the subject of 
the electrification of the lines within the municipality. The com- 


pany offers to electrify the present service if the Council will pay . 


the cost and recoup the company its outlay on the termination of its 
lease, 10 years hence. Tt appears that the offer, on these terms, is 
not satisfactory to the Council. 

A Reuter telegram states that the South Australian Parliament 
has approved the proposal for the purchase by the Government of 
the Adelaide tramways. The lines are to be immediately elee— 
trified and managed by a board comprising representatives of the 
Government and all the metropolitan and local governing bodies, 
A loan of £280,000 to cover the purchase money is to be raised 
forthwith locally. 


Blackpool.—At the annual meeting of the Blackpool, 
Lytham and St. Anne’s Tramways Co. this week end, a profit was 
declared of £6,899. "There was a net increase in the traffic receipts 
of £2,500, and the working expenses had been reduced from 
£18,306 to £17,279. It was proposed to pay a dividend of 25 per 
cent. Аз the £150,000 debentures only require £7,500 a year, 
tne company is within measurable distance of being able to pay 
the whole of the interest. 


Burnley.— The Corporation has decided to at once 
begin tolay a new line from Padiham to Whalley, a distance of 
four miles. It is also intended to further extend the system to the 
outlying village of Sabden, which is four miles to the north of 
Whalley, the latter being a favourite resort for thousands of people 
on Sundays, in both summer and winter. 


Channel Tunnel Scheme.—This Bill was deposited in 
Parliament last weck to incorporate the Channel Tunnel Co., and 
to authorise the construction of works which shall form part of the 
scheme intended to connect England and France by means of a 
railway ia a tunnel under the English Channel. Powers are sought 
to execute such works up to tho three-mile limit, and it is pro- 
posed that a new company shall hereafter be registered for the 
purpose of carrying out the entire project, in conjunction with the 
Compagnie du Chemin de Fer Sous-Marin entre la France et 
l'Angleterre and the Compagnie du Chemin de Fer du Nord. The 
Bil empowers the South-Itastern and Chatham Railway Co.'s to 
avail themselves of the authority given by Parliament in 1874 for 
the application of their capital towards the cost of the works, and 
also to take shares in the capital of the company created. It is 
further provided that the exercise of any powers granted shall be 
subject to such conditions as may be agreed between His Majesty's 
Government and the French Government. It is estimated that the 
scheme will involve a total outlay of £16,000,000. It is proposed 
to construct two parallel tunnels, the total length thereof under 
the sea being 24 miles and, with the land approaches on either side, 
30 miles. It is calculated that in the first year after opening, the 


Caldover Tube,” as it is described, will convey 1,300,000 passen- 
gers, and the gross receipts are put at 1,540,000. British and 
French engineers estimate the annual expenses at £400,000, leaving 
a net profit of £1,140,000. The tunnels, each 18 ft. internal 
diameter, will be driven from Dover to Sangatte, throughout the 
whole distance in the grey Rouen chalk, which, 87 ft. thick on the 
English side and 80 ft. on the French side, is a stratum very homo- 
gencous, practically free from, and remarkably impervious to, water. 
Power for the electric trains which are to be employed in the 
tunnel traffic will be obtained from large generating stations, which 
are likewise to supply the energy required for lighting as well as 
the compressed air necessary for the purposes of ventilation. The 


trains will be made up of the rolling stock of all British and Con- 


tinental railway systems, excepting those of Spain and Russia, 
which at present possess gauges differing materially from those 
of Great Britain. When the trunk line now in course of construc- 
tion through Greece has been completed, the opening of the 
Channel Tunnel will shorten the mail route to India by 26 hours. 
We understand that Mr. Balfour Browne, K.C., bas been retained 
as leading counsel for the Bill, and Messrs. Sherwood & Co. are the 
Parliamentary agents. 


Colwyn Bay and Llandudno.—Opposition to the 
Colwyn Bay and Llandudno Light Railway scheme has been with- 
drawn by the Llandudno U.D.C., conditional on the tramway com- 
pany widening Rhos Road, at a cost of £2,500, and paying £3,000 
to the Council for other street widenings. 


Continental Notes.— SwTTZERLAND.— Aerial railway 
between Chamonix and Mont Blanc. The Geneva company which 
carried out the construction of the aerial railway to the Wetterhorn, 
has definitely approved the construction of an aerial line between 
Chamonix and Mont Blanc. 

Trauy.—The Оше! сисе of Italy publishes the authorisation 
to the Varese Ruisaal Co. to construct and work a funicular railway 
up the Campigli Mountain. 

At the end of 1904 there were 79 tramway companies operating 
294 lines in Italy, having a total length of 3,655 kilometres. 
Nearly one half of the lines are described as being suburban. 

It is reported from Milan that the Government has now definitely 

decided upon the conversion to electric traction of various sections 
of the State railways. In the first place, the scheme concerns the 
Lecco-Milan section which is to connect the electrically-operated 
railway on the left bank of the lake of Como with Milan. ‘The line 
branching from this electric railway to Bergamo is also to be clec- 
trically equipped, together with the feeder lino from Milan to the 
Simplon tunnel, the connecting line to the Gothard railway, Milan- 
Luino on Lake Maggiore, the Giovi tunnel on tbe Milan-Genoa 
line, and the tunnel under the town of (Genoa. In addition to 
these, the transformation scheme comprises in central Italy the 
section over the Apennines between Florence and Bologna, and in 
southern Italy the section Naples-Salerno, together with the branch 
Torrc-Anunziate-Castellamare Stabia. The Government estimate 
for these works amounts to £1,240,000. Apart from the State rail- 
ways, the Southern Railway Co. in association with the Commercial 
Bank and the firm of Breda & Co., contemplate the construction of 
an electric railway between Milan and the industrial district of 
Bergamo at an outlay of £800,000, and a direct electric linc from 
Milan to Genoa. Both these projects are opposed by the State 
railways on the ground that they would introduce severe compcti- 
tion, but as the company does not ask for any subsidy, it is thought 
that the plans will be settled in the general interest of the country. 
One department of the Public Works Board has just decided in 
favour of the schemes, notwithstanding the opposition of the 
representatives of the State railways, but the tinal decision rests 
with the higher department of the board, and has yet to be 
determined. 
. Francr.—According to La Rerus Electrique, a scheme is in course 
of preparation for the electrification of 740 kilometres of the 
network of the Chemins de Fer du Sud de la France alternat ing 
current at high pressure being employed. It is probable that the 
ears will be equipped with single-phase motors, and that the 
pressure of the supply current will be between 6,000 and 
8,000 volts. 

Besides the electricity supply problem in Paris, the Municipal 
Council is in trouble in connection with the suppression of the tem- 
porary trolley system in the Rues Reaumur and 4-Septembre. 
According to the Temps, the city finds itself in a cruel embarrassment. 
When the roadsweretaken upto build the Métropolitain underground 
railway, the conduit system was replaced by that of the trolley, 
but it was understood tbat this was merely a temporary arrange- 
ment, and that when the Métropolitain was completed the status 
quo ante was to be returned to at the cost of the city. With this 
object in view, the Council voted last year a credit of 550,000 fr. 
for the reconstruction of the tramway lines, and 400,000 fr. for the 
making up of the roads and footpaths. The tramway company, 
however, demands 965,000 fr. for carrying out the works, and, 
moreover, a further sum of 4,268,000 fr. for general damages 
occasioned by the construction of the railway. Failing an agreement, 
а proposal was made by the Prefect of the Seine for the city to carry 
out the works. Unfortunately, the tramway company announced its 
intention to oppose this step on the part of the city, and a resort to 
law oflering little prospect of success, the municipal authorities 
have been advised by the Prefect to compromise by an offer of 
1,000,000 fr. If this is accepted the trolley will in about eight 
months disappear from the Rues 4-Septembre and Réaumur; but 
the solution of the deadlock will involve some inconveniences. If 
the conduit system is laid from the Place de l'Opéra to the Avenue 
de la République it will render permanent tbe use of the trolley 
from the latter thoroughfare to the fortifications ; for the companv 
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will not bear the cost of installing the conduits along the whole 
route. The Municipal Council, up to the present, bas only 
sanctioned the trolley system as far as the outer boulevards. Hence 
the question is not yet freed from serious difficulties. 

GERMANY.—An electric tramway is to be constructed between 
Nerdingen, Hornberg and Duisburg. The work is expected to 
occupy a period of two years. 


East Africa.—At the meeting of the Delagoa Вау 
Development Corporation, held in London recently, Mr. H. K. Hey- 
land stated with regard to the electric tramways tbat the passenger 
receipts had somewhat improved, but in the opinion of the directors, 
until Lorengo Marques had about double its present population, the 
company could not expert any material increase in their low 
passenger receipts. There had, however, been some development 
in goods traffic, and the board were considering the advisability of 
carrying out some small extensions with a view to still further 
developing this source of revenue. 


Gateshead-on-Tyne.—At a meeting of the Wrekenton 
Tramways Extension Committee held on the 19th inst., a letter was 
received from the B. of T on the question of tha completion of 
the Wrekenton branch of the Gateshead and District Licht Rail- 
ways. The Board found that the objection lay mainly in the fact 
that when the colliery cable lime, which route the light railway 
would cross, is working, the wire rope rises above the level of the 
ground, and is stretched across the light railway track. In May, 
1903, the Board told the promoters on the advice of its inspecting 
officer, who visited the place, that it would be necessary to render 
it impossible for a car to cross the wagon-way while the rope was 
up. The promoters' engineer accordingly prepared a scheme for 
connecting the movement of the rope with signals on the light 
railway, but the Board had to point out that there was still 
nothing to prevent this rope being pulled taut when a car had 
already passed the signals and was just on the point of crossing the 
cable lines. — Since then no further proposal had been put before 
the Board. It, of course, rested with the promoters to suggest a 
device for getting overthe difficulty. The B. of T. intimated, how- 
ever, that its inspecting officer would be glad to consider and 
advise upon any method which might be submitted. It was decided 
to endeavour to get the T.C. to take up the matter. 


Jarrow-on-Tyne.— The whole of the track having been 
put into perfect working order, the entire route between Jarrow 
and Tyne Dock has been brought into use. 


Launceston.—(Tas.)—The Launceston Tramway Bill 
has passed both Houses of the Legislature. One of the clauses was 
so amended as to give power to the Corporation, in the event of 
the company failing, to carry on the undertaking.—-lustratian 
Mining Standard, 


Leyton.—A collision occurred on the 20th inst. between 
two of the U.D.C. cars on the Leytonetone Road. The passengers 
were severely shaken, the conductor was injured, and the cars were 
badly damaged. d 


London.—L.C.C.—The Highways Committee, in the 
course of a report presented to the County Council on Tuesday last 
week, referred to the question of motor-omnibuses, against which 
there was still serious ground for complaint in regard to noise, 
odour and vibration. According to the police returns for the year 
ended May 31st, 1906, there were 2,488 accidents and 770 break- 
downs in connection with motor-omnibuses, and the number of 
accidents caused by such vehicles was 361 in July, 436 in August, 
and 469 in September. The motor-omnibus was particularly liable 
to accident, and the Council's tramcars had on many occasions been 
blocked by breakdowns of the former class of vehicle. After 
quoting evidence given before the Select Committee on cabs and 
omnibuses as to the effect of motor-'buses on road surfaces and 
foundations, the Committee stated that the lubricating oil dropped 
on the roadway had a very serious effect upon asphalt roads. The 
maintenance of the County Council's tramway tracks during 1905-6 
involved an expenditure of £26,293, or about £525 per street-mile, 
and the rates paid on the permanent way amounted to £13,358, or 
about £267 per street-mile. Apart from the wear of the paving, 
serious trouble was being experienced in connection with the insn- 
lators and manhole covers owing to the constant heavy pounding 
action of the ’buses. It appeared to the Committee to be inequit- 
able that the Council should have to lay down and maintain a 
track largely used by other vehicles plying for hire, while the pro- 
prietors of such vehicles were not required to contribute towards 
the maintenance of that or any portion of the road. In the cir- 
cumstances the Committee recommended the Council to urge the 
Secretary of State to give effect to the recommendation of the 
Select Committee as to the desirability of public control over the 
routes of omnibuses, and to suggest tbe initiation of legislation so 
as to require a proper contribution to be made by the owners of 
99 and other omnibuses towards the cost of maintaining the 
streets. 

Two new tramway routes were opened on Saturday afternoon last, 
from Tooting Broadway through Earlsfield, Wandsworth, Batter- 
sea and Vauxhall to the Hop Exchange, a distance of over eight 
miles; at the same time a service was inaugurated between 
Clapham Junction and Westminster. 


Manchester.—With regard to new tramway lines in the 
Withington district, much opposition has arisen locally to the 
construction of tramways along the Wilmslow Road, from 
Withington to Didsbury; and the Corporation Committee has 
resolved, as regards this line, that application for the Committee's 
Bill should go forward, but that a definite undertaking should be 
given w postpone the carrying ont of the powers to be obtained 
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as long as possible. The Committee has pointed out that it is 
bound to this course by the provisional order obtained by the 
Withington Council before the amalgamation of the district with 
Manchester. The same circumstances apply to the Wilbraham 
Road route. A line is projected along Great Western Street, Moss 
Side, which is considered to be necessary, in order to relieve the 
congestion of traffic in that district. 


Middlesex.— Messrs. WILLIAM GRIFFITHS & Co. have 
served a writ upon the County Council for breach of contract in 
relation to Light Railway No. 3 (Great North Road) Order, 1901. 
The County solicitor has been directed to defend the action. 


Newcastle-on-Tyne.—The Tramways Committee has 
been considering the possibility of constructing a line by which it 
could join the Scotswood route with the Elswick Road route. 
There two routes, starting at practically the same point, gradually 
diverge until they are about a mile apart, where it is thought 
desirable, if practicable, to join the two routes by a line passing 
through a district now being rapidly developed. The city 
engineer and the tramways manager have prepared reports which 
show that great difficulties would have to be overcome and the cost 
would be very heavy. Owing to the gradients it was found that 
the tramways would have to be made independent of the street at 
one place. To buy property for that purpose and to make a tunnel 
would raise the cost to about £111,000. The whole matter is to be 
discussed at a meeting of the committee a few weeks hence. The 
committee has deterwined to appeal against the assessment of the 
tramways, which now stands at £25,000. 


West Ham.—The following basis of agreement has been 
arranged with the L.C.C. for the working of the section of the 
London lines between Bow Bridge and Coborn Road: I«C.C. to 
construct track and overhead equipment; to supply power, and to 
maintain and repair track. West Ham to supply and maintain 
overhead electrical equipment; to manage and work the section. 
L. C. C. to guarantee West Ham 5:684. for each car-mile run, and 
half of all receipts in excess of an average car-mile earning 
of 12°75d. 


York.—It appears that the price agreed upon between 
the Corporation and the York Tramways Co. for the purchase of 
the undertaking of the company is £11,000, with a small additional 
sum to cover contingencies. 


TELEGRAPH and TELEPHONE NOTES. 


Evans v. The National Telephone Co.—The Court of 
Appeal has upheld the decision of the County Court iu this case, 


. to the effect that the structure at the top of a telephone pole is not 


a scaffolding. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 

Trinidad-Demerara (No. 1.) .. es Aug. 26, 1901. 

Paramaribo Cayenne 54 ae Nov. 27, 1906. 

Cayenne- Pinheiro д Aug. 18, 1902. 

St. Lucia-Martinique . May 7, 1902. 

Dominica- Martinique we . .. Мау 7, 190.. 
Guadeloupe-Martinique T es T . Aug. 29, 1906 .. 

Mole 8t. Nicholas-Port au Prin T ee 


|! Aug. 16, 1906. 
. Jan. 12, 1906 ee ee 


Curacao-Coro 
Curacao-La Guayra | Closed.. ss "T У 
Curacao-Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen).. .. Oct. 22, 1902.. а 
Tarifa-Tangier  .. vd zx 228 . Jan. 18, 1904.. va 
Port Arthur-Chifu (Closed) vs Mar.9 1904, 8 
Garachico-Santa Cruz .. ate тз s July 12, 1906 .. ee 
Las Palmas-Arecife x ia Aug. 18, 1906. es 
Guantanaino-Mole St. Nicholas Nov. 22, 1906 .. Ses 
Mole St. Nicholas-Cap Haytie Nov. 22, 1906 .. “+ 
Gibraltar-Tangier e еЗ Dec. 3, 1906.. ae 
Fao-Bushire Те "T X a .. Dec. 4, 1906 .. m 
Odessa-Kilios.. jo T 92 .. Dec. 14, 1906 .. Dec. 19. 
Tenedos-Salonica a is ae "T .. Dec. 16, 1906 .. es 
Martinique- Paramaribo ae Dec. 17, 1906 a 
Trinidad-Demerara (No. 2.) Dec. 18, 1906 
LANDLINES, 
Puerto- Barrios Vs vs аж " ee Aug. 28, 1902... s 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia,—Januaryl4th. According to Australasian 
Hardware and Machinery, tenders are being invited for telephones 
(9,000), magneto wall sets, for the Postmaster- General's Department, 
Commonwealth of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any further amount 
in excess of £1,000. Tenders to Deputy Postmaster-General, 
Melbourne. 


Belfast.—December 31st. 1,000-Kw. steam dynamo and 
condensing pian; for the Corporation. See Official, Notices 
December 7th. 


` 
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High-tension switchboard and 
See Official 


Bray.—January lst. 
instruments for the U.D.C. electricity works. 
Notices" November 30th. 


.Bridlington.—January 19th. Pumping machinery for 


the Corporation waterworks. See Official Notices" November 
30th. 


Ebbw Vale.—December 31st. * Prepayment meters for 
the U.D.C. See Official Notices December 14th. 


Iceland.—March 31st.. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See Official Notices" December 7th. 


Islington.—December 28th. Fan 12 ft. diameter, and 
single-phase motor for driving the same, for the Lighting Com- 
mittee. See Official Notices December 7th. 


Electric 
See Official 


Kingston-upon-Thames.—December 31st. 
wiring of new schools for the Education Committee. 
Notices " December 14th. 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See “ Official Notices” December 7th. 


L.C.C.— January 22nd. Thirteen induction motor- 
generators of 500 Kw., and four of 150 xw. capacity. See Official 
Notices" December 21st. 


L.C.C.—January 22nd. 200 or 300 double-deck roof- 
covered car-bodies ; 300 pairs of maximum traction swing bolster 
trucks; 300 electrical equipments for operation upon the overhead 
trolley and conduit system. See “ Official Notices " to-day. 


Middlesex.—The sum of £104 is to be expended in 
fitting fire alarms, telephones, and installing electri> light in the 
head attendant’s and engineer's houses at Napsbury Asylum. 


Salford.—January 7th. The Tramways Committee 
invite tenders for an installation of electric light at the receiving 
offices, mess rooms, &c., Central Car Depót, Frederick Road, 
Pendleton. Specification, &c., on application to the General 
Manager, Tramways Department, 32, Blackfriars Street, Salford 
(one guinea deposit). . 


Spain.— January 11th. Messrs. Emilio Carles Tobra and 
Javier Emilio Irene have applied for the concession of a narrow 
gauge electric railway between the Calle de Caspe and the Caserio 
de San Ginés d'Agudello, Barcelona. The Board of Trade Journal 
says that one month from the above date is allowed for the 
presentation at the Directorate-General of Public Works, Madrid, 
of other applications for this concession on terms more favourable 
to the Government. 


Spain.—February 18th. Tenders to the Directorate- 
General of Public Works, Madrid, for the concession of an electric 
tramway in Vigo, in accord nee with conditions set forth in the 
Gaccta. The Board of Trade Journal points out that an application 
for this concession has been made by Don Laureano Salgado, who, 
at the same rates, will enjoy certain preferential rights over other 
tenderers. A deposit of 3,757 pesetas (about £136) is required to 
qualify any tender. Local representation is necessary. The 
Gacetas may be seen at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall Street, E.C. 


Spain.—The municipal authorities of Boicarente (pro- 
vince of Valencia) have just invited tenders for the concession for 
the electric lighting of the town during a period of six years. 


Switzerland.— The municipal authorities of Sterzing, in 
the Tyrol, are about to invite tenders for the electric lighting of 
the town. 


Wandsworth.— January 7th. Electric lamps for the 
B.C. See Official Notices December 21st. 


West Ham.—Tenders are to be invited for 20,000 tons 


of coal, in parcels of not less than 2,500 tons, for delivery during 
the year commencing March 31st next. 


. Wigan.—At a recent meeting of the E.L. Committee the 
engineer was instructed to advertise for tendera in respect of 
additions required in connection with the electricity station. 


CLOSED. 


Brighton.—The T.C. has accepted the tender of the 


British Westinghouse Co. for additional motor-generator plant, 
at £2,037. 


Glasgow.—The Corporation Eléctricity Department has 
decided to recommend the Council to place an extension order with 
Messrs. Willans & Robinson, Ltd., Rugby, for a 1, 700-Kw. continuous- 
current turbine set, inclucing the necessary electrical generators and 
the surface condensing plant. This set is required in the direction 
of extensions, and will be the second set of this type installed at 
their St. Andrew’s Cross Station. i 


Manchester.—A £20,000 contract for the supply of a 
5,000-xw. turbo-alternator set, with condensing plant, for the 
Corporation generating station in Stuart Street, was secured on 
December 19th by Messrs. Willans & Robinson, Ltd. 


Southend-on-Sea.—The Т.С. has accepted the tender of 
Messrs. Miller & Co., Edinburgh, for the supply of five pairs of 
car wheels, at £20 12s. 6d. 


Walthamstow.—The U.D.C. has accepted the tender of 
Messrs. Dick, Kerr & Co. for the following supplies in connection 
with the extension of overhead equipment:—36 No. 1 standard 
poles, £7 7s. 6d. each; 24 sets of scroll-work, 11s. 8d. per set. 


Worksop.—The U.D.C. has contracted with Messrs. 
Chamberlain & Hookham for a year's supply of electricity meters. 


FORTHCOMING EVENTS. 


January 1st, 8rd and 5th.—At 8 p.m. Royal Institution of Grea 
Britain. Mr. W. Duddell on ‘Signalling to a Distance, from 
Primitive Man to Radio-telegraphy.“ 


NOTES. 


A Bright and Prosperous New Year.—To every spot 
on this earth where the ELECTRICAL REVIEW hasa reader and friend 
we are anxious to dispatch with these lines our hearty good wishes 
for a happy and prosperous New Year. May every British electrical 
manufacturer and trader, professional man and worker, be abundantly 
blessed during 1907 with a healthy development in every section of 
the industry! May it be a year of big business and reasonable 
profits—then many other things that we might wish for are sure 
to come. 


The Electrical Engineers’ Ball.—As we briefly 
announced last week, the fourth annual Electrical Engineers’ Ball 
is to take place at the Hotel Cecil, on Friday, January 18th. The 
following is a list of the Committee and officers :— 


А : Committee. 
Alabaster, H. Leaf, H. M. 
Atkinson, Ll. B. Lloyd, G. C. 
Birnbaum, I. B. Madgen, W. L. 
Bowden, H. Massey, W. H. 
Bowden, H. W. Mordey, W. M. 


Callender, Jas. 


Morse, Sydney 
Carolan, E. A. 


McMahon, P. V. 


Clift, A. Nalder, F. H. 
Dobson, S. T. Partridge, G. W. 
Erskine, R. S. Pearson, Н. A. 
Fell, A. L. C. Petersen, J. 
Flett, G. Preece, Sir W. H. 
Fox, E. T. Raworth, J. S. 
Gatehouse, T. E. Rider, J. H. 
Gavey, J. Roberta, M. F. 
Geipel, W. Robinson, Mark 
Glazebrook, Dr. R. Т. Rosenthal, J. H. 
Gray, Jas. Sharp, Sidney 
Gray, R. Kaye Siemens, Alex. 
Hadley, A. E. Sillar, A. M. 
Hammond, R. Smith, Fredk. 
Harrison, H. E. Spagnoletti, J. 
Hirst, H. Stretche, T. E. P. 
Highfield, J. S. Sutton, G. 
Kempe, H. R. Sawtelle, E. M. 
Kingsbury, J. E. Taite, C. D. 
Kavanagh, A. L. Taylor, J. 

Lacey, E. M. Wallis-Jones, R. J. 
Lane, W. E. 


Exccutive Committee. 


Kingsbury, J. E. Wallis-Jones, R. J. 


Lloyd, G. C. Roberts, Martin F. 
Hon. Treasurer. — Hammond, R. 
Hon. Secretaries. 
Sillar, A. M. Alabaster, H. 


Electric: Shock Fatalities.—It is reported that on 
91st inst. at the Clyde Valley Electrical Supply Co.’s Burnham 
Switch House, at Hamilton, aforeman electrician in the employ of 
the Westinghouse Co., named Harold Weston, lost his life. Reports 
say that he had lifted a live wire when his head came into 
contact with a switch, with the result that a powerful current 
passed through his body, killing him instantly. The deceased was 
30 years of age. 

At Wellington (N.Z.) early in November a carter, named Wm. 
Wilson, was killed by coming into contact with & 1,000-volt electric 
wire. He was engaged in carting timber from the wharf to Kilbirnie, 
and jumped off his cart to remove a fallen wire, off part of which 
the insulation had been torn. Immediately he touched the wire he 
fell, and death was practically instantaneous 
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Appointment Vacant. — Fitter and erector for in- 
stallation in Argentine Republic on six months’ engagement. 
(£25 per month.) 


Electrical Material for India,—The Government of 
India have decided to exempt plant and materials for electric in- 
stallations from the operation of the ordinary rule for the supply of 
articles of foreign manufacture, so that all such stores may now be 
obtained under proper authority from any reputable firm either in 
India or Burma.— Indian Trade Journal, 


Prize Competition.—The Société des Agriculteurs de 
France has decided to bestow, during its session of 1907, an award of an 
object of art or its value in money, to the author of the best scheme 
for the production, transmission and distribution of clectric power 
and light for the furtherance of agricultural enterprises. The scheme 
must include the construction of a central station, with water 
or other generating power, attached or otherwise to an existing 
sugar factory, distillery or other industrial undertaking and 
furnishing sufficient energy for the supply of motive power and 
light to neighbouring districts. The advantages of the scheme 
over existing methods are also to be indicated, as well as the cost 
of installation and working. 


Parliamentary.— J/'«wfenstell Corporation Tramways. 


—The estimates of the expenditure on tramways for which the 


Rawtenstall Corporation is seeking powers in the ensuing se sion 
of Parliament are as follows: — Recousttuction of the Accrington 
tramways, £8,900; reconstraction of Rossendale tramways, £32,300; 
reconstruction of Bacup tramways, £17,690; construction of new 
tramways to be authorised by the Act, £55,000; electrical equip- 
ment of the tramways, £60,530; purchase of rolling stock, £21,780; 
provision of omnibuses, £3,000; purchase of motors and apparatus 
in connection with tbe electrical undertaking, 43,000; total, 
£207,110. 

The Metropolitan and Metropolitan Distriet кениш Стране — 
Mr. Carr-Gomm and Mr. W. Benn have asked questions in the Parlia- 
mentary papers relative to the inconvenience caused by the discon- 
tinuance of the direct train service from the City to New Cross cia 
Rotherhithe and Deptford Road. Mr. l.loyd-George, in reply, 
states that be communicated with the Metropolitan and 
Metropolitan District Railway Companies on the matter, and was 
informed that the withdrawal of their steam trains upon the adop- 
tion of electrical traction on their lines had necessitated the dis- 
continuance of the through service referred to, as the joint committee 
of the six companies to which the East London Railway is leased 
has not yet seen its way to cyuip that line for electrical 
working. | 

London and North-Western Railway Bill, — According to 
the Times, this Bill for next Session asks for powers for the 
construction of an underground station at Euston and subway for 
foot passengers under Euston Square Gardens and the electric line 
between Euston and Watford. The Bill also contains powers for 
the construction of an electric generating station at Twyford, 
between Willesden and Harrow. The capital po «ers are £2,700,000 
in preference or ordinary, and £900,000 in debenture stock. The 
provision for a subway seems to point to an intended access to the 
Metropolitan Railway.” 


Will.— According to the 77mes, the late Sir Richard 
Tangye left estate of the gross value of £226,319, of which the net 
personalty has been sworn at £219,454. 


Boiler Explosiom.—4A disastrous boiler explosion 
occurred on Thursday afternoon last week at the generating 
station of the South Metropolitan Electric Light and Power Co. at 
East Greenwich. Two men who were in the boiler house at the 
time were instantly killed; one was the boiler attend int and the 
other an inspector of Messra. Babcock & Wilcox. Up to the time 
of the accident everything was working quite satisfactorily. For- 
tunately, fire did not break out. The explosion was due to the back 
end plate of one of the thermal storage drums on one of бле Loilers 
giving way. As might be imagined, much damage was done, and 
szvcral men were injured; and the supply of electricity was 
interrupted. We hope to publish further details next week. 


Electric Supply from the Pit Bank.—4A compre- 
hensive undertaking for the supply of energy over an enormous 
area from the pit bank is that upon which the Rhenish-Westphalian 
Electricity Works Co., of Essen, has embarked for the industrial 
region of the province of Westphalia and adjoining districts. 
Assisted by coal owners or merchants, of whom Herr Нисо Stinnes 
is one of the representatives, and by influential banks, the company 
has practically realised the delivery of energy from the mouth of 
the pit, and has endeavoured to create a vast monopoly in the rich 
industrial district of the west of Germany. At the bank of one of 
the pits at Essen a large power station has been built, and is already 
equipped with, among other plant, two 5,000-H.r. steam turbines, 
while two others of the same size are on order. А second station is 
nearly finished at the bank of the Wiendahlsbank pit at Kruckel, 
and the supply of electricity will be commenced early next vear. The 
combined capacity of these two works will be 55,000 H.P., and 
reserve power will be available from allied undertakings. At 
present the company has a high pressure network extending over an 
enormous area, transformer stations being arranged at various 
places. It appears, however, that while the company has sought to 
provide equipment to meet all possible demands, difüculties have 


arisen from third parties. It was endeavoured to cope with the 
whole of the Rhenish-Westphalian district from a few power 
stations on a uniform principle, and in order to accomplish this 
object, it was necessary to secure the co-operation of the local 
authorities. At first the latter manifested a disposition to approve 
the scheme, but later on difficulties arose, with the result that the 
supply of the castern portion of the area is being threatened by 
four competing works at the present time. This will have the effect, 
on account of the disadvantages of a war of competition, of com- 
pelling the four rival works to restrict themselves to the thickly 
populated and more favourable area, whereas a uniform undertaking 
would have also included the less populous and country districts 
Within its sphere of activity. These observations are extracted 
from the report for 1905-6 of the Rhenish-Westphalian Electricity 
Works Co, aud they refer to prospective competition on the part of 
works projected or decided upon by the combination of groups of 
local authorities which are apprehensive of the establishment of a 
gigantic monopoly in that part of Germany. The company, which 
has a combined share and loan capital of £2,500,000, already has 
customers representing 21,000 kw., and the sales were 22,700,000 
Kk w.-hours in 1905-6, as compared with 11,600,000 x w.-hours in the 
previous year. A dividend at the rate of 6 per cent. has just been 
declared on the paid-up capital, as agaiust nothing in the previous 
year, the gross surplus having been 470, 290, as contrasted with 
£31,642 in 1904-5. 


Atmospheric Nitrozen,— A development is reported to 
be taking place in connection with the Norsk Hydro-Elektrisk 
Kwiilstof Aktieselskabet (Norwegian Birkeland Saltpetre Co.),which 
was formed about a ycar ago for the manufacture of nitrate from 
nitrogen obtained from the atmo-phere according to the system 
devised by Prof. Birkeland. It appears that the German company 
known as the Badische Anilin und Sodafabrik, of Ludwigshafen, 
has made independent experiments in respect of the collection of 
nitrate in the same direction, and has acquired patents of its own 
which are said to supplement those of the Norwegian company. As 
manufacture on acommon basis Las now been arranged between the 
two parties, the Norwegian company has decided to make an 
increase in its share capital, which at present amounts to 3,000,000 
crowns in ordinary shares and 4,000,600 crowns in preference shares. 
The augumentation will take the form of an emission of 13,002,000 
crowns in ordinary shares, of which the Germany company in ques- 
tion will probably subscribe one half, although as the details have 
yet to be finally settled, some modification of the proportion of 
shares to be allotted may be made. It is stated that the new 
process or improvement on the Birkelaud method has been tested 
by Herr Schlesing, member of the Institut de France, and by Here 
Otto Witt, of the Charlottenburg Technical Ніра School. The 
erection of the Norgegian company’s works is in progress. At 
present the compauy has 2,500 н.р. at its disposal, and an installa- 
tion of 30,020 н.р. is being established. It is proposed with the 
augmented capital to acquire two other waterfalls мі. will be 
able to yield 130,009 н.р. combined, aud other water powers are 
declared to be available for further extensions. 


Electric Cabs in Berlin.—The first day of the New 
Year will witness the coming into forse in Berlin of a new scale 
of fures which has just been avproved by the police authorities 
for the horse-drawn and petrol and electric cabs of the taxameter 
class, and which will impart a special stimulus to the use of the 
electromobiles. It appears that the initiil or basis fare for the 
horse cabs has been increased to 70 pfennigs (8 4d.) for the per- 
mitted distance without extra payment, that for petrol cabs has 
been raised from 50 pfennigs (6d.) to 70 pfennigs and that for the 
electric cabs remains at $0 pfennigs (9'6d.). In the case of both 
petrol and electric cabs, however, the maximum distance covered 
by these fares has been reduced to 600 metres, and to 300 metres 
for each extra length of route allowed to be traversed for an addi- 
tional charge of 10 pfenniga (1}d.) per section. The basis fares 
nre, consequently, as fullows :— 


Taxameter horae-cab .. 70 pf. = 84d. 
» petrol cab... 70 pf. = 84d. 
i electric cab 50 pf. = 96d. 


If a comparison ia made between the old and new scales of fares 
for daily service in the case of five different routes, ranging from 
a distance of 14 miles for the shortest to 44 for the longest, it is 
found that the horse-eibs under the revised charges show an 
increase of 24d. on each of the five routes; the petrol cab fares 
have advanced 48d. on the shortest to 8 4d. on the longest, ad the 
fares for the electromobiles have risen 24d. on the shortest and Gd. 
on the longest route mentioned. In the case of night services, the 
horse and petrol cabs are equal, whilst the е‹есігіс cabs are only 
10 pfennigs (14d.) dearer than the two former for any one of the 
five journeys concerned. 

It is believed that the special concessions accorded to the electric 
cabs will cause the use of them to be largely extended. The 
manager of a Berlin electric cab company states that a favourable 
opportunity for existence now arises for this type of cab. The 
public, he declares, does not consider what an electric cab costs in 
repairs, the rubber tires in particular continuing to bethe source of 
sorrow of а cab company. When а paid-for journey has beet 
accomplished the cab has to be driven to the nearest automobile 
rank, aud this costs as much as the journey with a passenger. At 
present an electric cab has to travel from 99 to 105 miles in day 
and night work in order to earn £3—that is to say, as much as is 
necessary for maintenance, repairs and wages; but under the new 
scale of fares a cab will be able to earn from £3 10s, to £3 153. 
with the same mileage run. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers. — On Wednesday last 
week at the Empress Hotel, Sunderland, a company of about 90 
members and friends of the Electricity Works Department dined 
together. Mr. J. Е. C. SNELL was the guest of the evening, the 
occasion being his last appearance among the staff in his official 
capacity. Mr. E. White, station superintendent, presided, and 
after proposing the health of their retiring chief, he called upon 
Mr. T. Nichole, mains foreman, to make a presentation of a gold 
watch to Mr. Snell. Subsequently a silver-plated toilet set was 
presented for Mra. Snell. Mr. Snell, in acknowledging Ње gifts, 
expressed his regret at parting from so many of his real and long- 
established frienda and colleagues. He also alluded to the number 
of improvers and others of the department, who had left Sunder- 
land to take up better positions under other municipalities or com- 
panies elsewhere, and said it was quite a pleasure to him when 
visiting other towns to meet some of his old Sunderland juniors 
and others holding very responsible positions. He alluded to the 
good qualities of his successor, and urged the workmen to give to 
Mr. BLACKMAN the same unswerving loyalty as they had given to 
him (Mr. Snell) in the past. 

Mr. A. REDFERN bas been appointed chief assistant to the 
Darlington Corporation Electricity and Tramways Department. 


Tramway Officials.—There has been another change in 
the chairmanship of the Lancaster Corporation Electric Tramways 
Committee. Councillor Jackson, having been appointed to the 
chairmanship of the Streets Committee, has resigned, and Col. J. 
ALLEN i8 the new chairman. 


General.—On the occasion of his leaving Birmingham 
on the 19th inst., Mr. J. D. Mornison, of the British Prometheus 
Co., Ltd., was presented with & smoking cabinet by his colleagues 
on the staff. Mr. Edwards, in making the presentation, expressed 
the esteem in which Mr. Morrison was held, and regretted his 
departure, and Mr. Westwood, on behalf of the works staff, spoke of 
the harmonious working arrangements which had always existed. 
Mr. Morrison suitably acknowledged the gift. 

Cardiff Board of Guardihns has appointed Mr. Gorpon HOLMES, 
of Fairfield, as electrician at the workhouse. 

Mr. Б. ВовгАвЕ MaTTHEWS, Wh. Ex., A. M. I. C. E. (author of our, 
series of articles on the Commercial Development of Electricity 
Supply, Undertakings’) hascommenced practice at 9, Cambrian Place, 
Swansea, as a consulting electrical engineer. Mr. Matthews is pre- 
pared to give expert advice upon power work and the app'ication 
of electricity to industrial purposes, aud is also making a speciality 
of the technical and general organisation of commercial sales or 
new-business-getting departments for electricity supply under- 
takings. As some of our readers are aware, Mr. Matthews was 
very successful in this connection during the time he spent in the 
United States, and is very well acquainted with English conditions 
and requitements. 


NEW COMPANIES REGISTERED. 


Mansfleld and Distriet Tramways, Ltd. (91,130).— This 


company was registered on December 7th, with a capital of £180,000 in £1 
shares (80,000 6 per cent. cumulative preference), to construct, purchase, lease 
or otherwise acquire any light railways, electric or other tramways, electric 
light and power works and the like, in particular to take over the undertaking 
and all of part of the share capital, debentures and mortgages of the Mansfield 
and District Light Railway Co., with the benefit of the Mansfield and District 
Light Railways Order, 1901, and any other order affecting the said undertaking 
and with a view thercto to adopt an agreement with the Municipal and General 
Properties Syndicate, Ltd. The first subscribers (each with one ordinary share) 
are :—H. E. Gibbins, 4, Georgette Place, West Bromwich, clerk; A. R. G. 
Abbot, 4, Park Road, Wandsworth Common, 8.W., accountant; H. W. Stirling, 
2, Vanbrugh Park Road, Blackheath, S.E., gentleman ; P. Wild, 87, Trafalgar 
Road, Greenwich, S. E., clerk; A. Н. Witham, 11, Holland Road, Brixton, S. W., 
accountant; W. L. Cox, 5, Royal Avenue, Sloane Square, S. W., accountant; 
and A. D. Buddle, 20, Stondon Park, Honor Oak Park, 8.Е., clerk. Minimum 
cash subscription, 10 per cent. of the shares offered to the public. The number 
of directors is not to be less than three or more than seven; the first are A. R. 
Holland, Leeson's, Chislehurst (late vice-chairman of the Mansfield and Dis- 
trict Light Railway Co.); W. J. Chadburn, Mansfield (managing partner of the 
Mansfield Brewery Co.); А. Н. Beatty, F.C.1.8., 4, Clement’s Inn, W. C.: and 
Geo. Balfour, M.I.E.E., A.M.I.M.E., The Elms, Bromley, Kent; qualification 
(after first three months), £200; remuneration, £75 each per annum, and £25 
extra for the chairman. 


City of Oxford Electric Tramways, Ltd. (91,106).—This 


company was registered on December 6th, witha capital of £150,000 in £1 
shares, to acquire or construct, equip, maintain and turn to account tramways, 
light and other railways, telegraph and telephone lines and the like, and to 
carry on the business of electricians, engineers, contractors, manufacturers of 
rolling stock and electrical machinery, suppliers of electricity, &c. The first 
subscribers (each with one share) are:—C. T. Lissenden, 24, Arica Road, 
Brockley, 8.E., clerk; P. R. Reeves, 42, Crediton Road, Kensal Rise, N.W., 
shorthand writer; R. Bott, 36, Southcote Road, Woodside, 8.E., gentleman; 
R. J. Hawkins, 10, Soudan Road, Battersea Park, S. W., clerk; А. W. N. 
Stuart, 9, Barnsbury Park, N., accountant; 8. Jordan, 115, Elm Park Mansions, 
Chelsea, S. W., gentleman; and W. J. McNelly, 15, Walter Street, Stepney, E., 
gentleman. No initial public issue. The number of directors is not to be less 
than three or more than seven; the subscribers are to appoint the first; 
ualification, £250; remuneration (except any salaried managing director), 

200 each per annum and £100 extra for the chairman. Registered office, 
Queen Anne's Chambers, Westminster. 


Indian and Colonial Development Co., Ltd. (91,113).— 


This company was registered on December 6th, with a capital of £1,000 in £1 
shares, to apply for, acquire and deal with orders, concessions, grants, powers, 
or covenants, to produce, acquire, utilise, store, supply or otherwise dispose of 
electric current, and to carry on the business of proprietors of tramways, rall- 
ways, motors, omnibusesand conveyances, suppliers of electric light, contractors, 
financiers, agents, Ke. The first subscribers (each with one share) are :—W. б. 
Clegg, 56, Hubert Grove, Clapham, S. W., clerk; W. B. Swain, 189, Northum- 
berland Park, Tottenham, clerk; G. Aylwen, 57, Howard's Lane, Putney, 
gentleman; J. R. S. Lake, Alexandra Road, Watford, gentleman: А. G. Greig, 
1, King's Bench Walk, Temple, E.C., gentleman; E. J. W. Jendwine, The 
Cedars, Datchet, gentleman; and R. Walgrove. 20, Bryanston Street, W., 
gentleman. No initial public issue. The number of directors is not to be 
less than three or more than tive: the subseribers are to appoint the first; 
qualification £10; remuneration as fixed by the company. Registered сћісеѕ, 
Worcester House, Walbrook, E.C. 


S. H. Justin & Co., Ltd. (91,133).—This company was regis- 
tered on December 7th, with a capital of £1,000 in £1 shares, to carry on the 
business of cycle and motor manufacturers, engineers and contractors, elec- 
tricians, carriers of passengers and goods, constructors of tramways, Carriages, 
trucks and locomotives, manufacturers of accumulators and dvnamos, dc., and 
to adept an agreement with S. H. Justin for the acquisition of the business 
carried on by him. The first sub:cribers (each with one share) are :—8. Н. 
Justin, 43, Stckes Croft, Bristol, evcle engineer; Mrs. A. M. Justin, 27, Surrey 
Road, Bristol; A. G. Justin, 14, Graham Road, Bristol, storekeeper; Mrs. M. A. 
Justin, 29, Avondale Road, Bristol; W. J. Justin, 6, Marsh Road, Bristol; E. G. 
Justin, 32, Chaplin Road, Bristol, builder: and Mrs. M. Justin, 14, Grahain 
Road, Bristol. Noinitial publie issue. The number of directors is not to be 
more than tive; the first are not named. 


Pearson, Sons & Ca, Ltd. (6,329:.— This company was regis- 
tered in Edinburgh on December 6th, with a capital of £6,030 in £10 shares, to 
carry on the business of engineers, iron and bra: sfoundets, makers of steel and 
iron bridges, gas and electric light apparatus manufacturers, electrical 
engineers, с. The first subseribers (each with one share) are :-—J. S. Pearson, 
105, St. Andrew Road, Glasgow, engineer; F. S. Pearson, 165, St. Andrew Road, 
Glasgow, engineer; Н. G. Pearson, 165, St. Andrew Road, Glasgow, engineer, 
К. Rowell, 165, St. Andrew Road, Glasgow, engineer; H. Swinden, 444, Percy 
Street, Newcastle, cutter; Н. 8. Swinden, 444, Percy Street, Newcastle, cutter; 
and С. Proutt, 95, West View, Newcastle, clerk. The number of directorsis not 
to be less than three or more than five; the first are J. 8. Pearson, Е. 5. 
Pearson, Н. G. Pearson, and R. Н. Rowell: qualification, 10 shares; remunesa- 
tion as fixed by the company. Registered cftice, 107, Cathcart Street, Kingston, 
Glasgow. 


Aluminium Syndicate, Ltd. (01,103. — This company was 
registered on December 6th, with a capitu] of £10,000 in £1 shares, to deal with 
and turn to account properties and rights in England nnd elsewhere for the 
establishment of works for the manufacture or rendering inerchantable of 
aluminium or any metals or substances utilised in connection therewith, to 
proiote companies, to supply eleetrieity, «c. The first subscribers (each with 
one share) are:--F. R. Mills, 14, St. Helen's Place, E.C., solicitor; E. Edwards, 
9, Rona Road, Gospel Oak, N.W., clerk ; W. W. Roper, 14, St. Helen's Place, 
E. C., clerk ; H. P. Dakin, 130, HolmesJale Road, South Norwood, S. E, clerk ; 
R. J. Muggleton, 135, Rosebery Avenue, Manor Park, clerk: R. G. Cheshire, 14, 
St. Helen's Place, E.C., clerk; and H. M. Cohen, 14, St. Helen's pluce, E.C., 
solicitor. No initial public issue. The number of director3 is not to be more 
than tive: the first directors are not named. s 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Gell Telegraphie Appliauces Syndicate, Ltd. (78,405).— 
This company's annual return, made up to January l4th, was filed on March 
28th, when the entire capital of 430.000 in £1shares had been taken up; 1s. 
per share has been called up on 15,СС0 shares and £7,887 105. has been received, 
including £387 10s. paid on 1,£CO forfeited shares; £7,500 is considered as paid 
on the remaining 15,000 shares. Mortgages and charges: Nil. The capital was 
increased to £40,600 in £1 shares on September Sth, and 2,450 of the new shares 
were allotted, subject to payment in cash, on October 9th. 


Electrolytic Alkali Co., Ltd. (64.360).— This company's 
annual return was filed on November 17th, when 99,065 preference and 201,904 
ordinary shares had been taken up out of a nominal capital of £500,600, in 200,0C0 
preference and 300,000 ordinary shares of £1 each; £226,909 10s. has been 
received, including £181 15s. paid on 35 prefcrence and 314 ordinary shares 
forfeited; £1 5s. remain in arrears; 47, 500 is considered as paid. Mortgages 
and charges: £21,150 first mortgage debentures. 


New Phonopore Telephone Co, Ltd. (44,654).—This com- 
pany's annual return was filed on November 5th, when 5,211 ordinary and 
1,000 founders’ shares had been taken. up out of a nominal capital of £10,000, in 
1,000 founders’ and 9,000 ordinary shares of #1 each; £1 per share has been 
called up on 5,211 ordinary and £5,211 has been received; 41, CO is considered 
as paid on the founders. Mortgages and charges: Nil. 


York Electrical Co., Ltd. (77,119).—' This company's annual 
return was filed on November 24th, when 8,100 shares bad been taken up out of 
а nominal capital of £5,000 in £1 shares; £1 per share has been called up on 
1,100, resulting in the receipt of £1,100; 2,000 Shares are considered as fully paid. 
Mortgages and charges: Nil. 


Nalder Bros. & Thompson, Ltd. (62,214).— This company's 
annual return was filed on October 24th, when 8,256 preference and 11,125 
ordinary shares bad been taken up out of a nominal capital of £22,500 in 
10,000 preference and 12,500 ordinary shares of £1 each; £1 per share has been 
called up on 8.256 preference and 1,125 crdinary, resulting in the receipt 
of £9,381; 10,000 ordinury are considered as fully paid. Mortgages and 
charges: Nil. 


Consolidated Supply Co., Ltd., electrical engineers, Canon- 
bury (85,838), — Issue on November 7th of £1,000 5 per cent. debentures, part of 
series created July 18th, 1906, to secure, £15,060, charged on the company’s 
undertaking and property, present and future. including uncalled capital. 
Holders: Consolidated Electrical Co., Ltd., Broad Street House, E.C. No 
trustees. Previously issued of same series: £11,600. 


General International Wireless Telegraph and Telephone 
Co., Ltd., London (75.277). —А debenture dated November 26th, 1906, to sccure 
£30 and any further advances up to £500, charged on the patents, rights and 
benefits comprised in a mortgage dated November 25th, 1905, has been 
registered. Holder:—F. W. Corby, 1-4, Green Dragon Court, St. Andrew's 
Hill, E.C. 


Limia Co., Ltd. (Electric power suppliers, &c., Spain) (87,734) 
Issue on November 26th of £2,000 6 per cent. debentures, part of series created 
April 11th, 1906, to secure £200,C00, charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. No 
previous issue of same series. 


Electric Safety Appliances Co., Ltd. (London) (83, 864).— 
Issue on November l4th of 4800 5 per cent. debentures, part of series 
created November 7th, 1906, to secure £1,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 
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Easton Lift Co., Ltd. (81,115).—This company’s annual return 
was filed on October 9th, when the entire capital of £25,000 in £1 shares (5,000 
‘A’ preference, 5,000 “ B '' preference and 15,000 ordinary) had been taken up. 
£1 per share has been called up on each of the “A” and B" preference and 
£10,000 has been received. 15.000 ordinary shares are considered as fully paid. 
Mortgages and charges: nil. z 


Electrolytic Alkali Co., Ltd., Middlewich.—Issue on Novem- 
ber 15th of £2,200 44 per cent. first mortgage debentures, part of series created 
July 9th, 1904, to sesure £50,000, charged on the company's undertaking and 
property, including uncalled capital, Trustees: Liverpool Mortgage Insurance 
Co., Ltd., 6, Castle Street, Liverpool. Previously issued of same series: 
£21,150. 4 


: , 

Frederick Braby & Co., Ltd. (2,537c) — This company's 
annual return, made up to August 30th, was filed on October Ist. 16,480 or. 
dinary and 2,200 preference shares have been taken up out of в nominal capital 
of £225,000 in 20, 000 ordinary and 2,500 preference shares of £10 each. £9 per 
share has been called up on 13,230 ordinary. £5 per share on 3,250 ordinary and 
£10 per share on 2,900 preference. £160,340 has been paid, including £20 re- 
ceived in respect of five forfeited shares. £13,000 is considered as paid, being 
£4 per share on 3,250 ordinary shares. Mortgages and charges: £42,225. 


Edison-Bell Consolidated Phonograph Co., Ltd. (72,045).— 
This company's annual return was filed on October 80th, when the entire 
capital of £27,500 in 2,500 ordinary and 25,000 preference shares of £1 each had 
been taken up.: All the shares are considered as fully paid. Mortgages and 
charges: £111,002. 


Gosport and Alverstoke Elect:ic Lighting Co., Ltd. 
(82,693).—This company's annual return was filed on October 80th, when 110 
shares had been taken up out of a nominal capital of £5,000 in 500 shares of £10 
each; £1 per share has been called up, and £110 has been received. Mortgages 
and charges: Nil. 


CITY NOTES. 


Buenos Ayres Grand National Tramways Co., Ltd. 


THE directors’ report for the year ending March 31st, 1906, says 
that the gross receipts of the lines operated by the Buenos Ayres 
Grand National Tramways Co., Ltd. (consisting of the lines of this 
company and those of the Buenos Ayres New Tramways Co., Ltd.), 
have amounted to £251,283, as compared with £216,037 for the 
‘previous year. The working expenses amounted to £191,580, as 
compared with £162,189. The net receipts amounted to £59,704, 
as compared with £53,848. The Grand National Co.'s share of the 
above net receipts under the agreement has amounted to £45,557, 
as compared with £40,386 for the previous year. After payment of 
London administration expenses, interest on debentures, &c., there 
remains a balance of £6,385, from which the sum of £2,150 has been 
transferred to debenture reserve funds and £3,726 to income bond- 
holders’ interest account, leaving £509 to be carried to the contin- 
gency fund. The amount at the credit of income bonds interest 
account is £3,830. It is proposed to pay interest at th» rate of 
5 per cent. per annum for the year on these bonds; this will absorb 
£3,726, leaving £104 to be carried forward. Satisfactory progress 
bas been made with the work of converting, for electric operation, 
the joint system, consisting of the lines of this company and those 
of the Buenos Ayres New Tramways Co., Ltd., and at November 
30th, 1906, there had been converted a total length of 693 miles. 
No comparative statement showing the benefits derived from elec- 
tric traction can be made upon the basis of the accounts to March 
31st, 1906, owing to the very small proportion of electric traction 
which was in operation duriog the year ended on that date, and the 
high cost of operating the remaining horae traction duc to disturb- 
ance by the reconstruction works; but if may be mentioned that, 
for the first six months of the current financial year (i. e., from April 
1st to September 30th, 1906) the net receipts derived from operating 
the joint system showed an increase of over 100 per cent. as com- 
pared with the corresponding months of 1905. "The Bill promoted 
by the company in tbe last session of Parliament for tbe re- 
arrangement of the company's capital account was duly passed, and 
became law on July 20th, 1906. The date to which the accounts 
are made up being March 31st, 1906, the capital has to be 
stated as it existed at that date. An appendix is, however, 
annexed to the report, showing the capital of the company as it 
now stands in view of the alterations made by company's Act of 
Parliament. 


Underground Electric Railways Co., Ltd. 


Tux fourth annual meeting of this company was held on Friday 
last at Hamilton House, E.C. Sir Edgar Speyer presided. 

The CHAIRMAN, in moving the adoption of the report (see 
ELEcTRICaL RRVIEw, December 21st) said that since the date of 
their last meeting they had los: by death their chairman, Mr. 
Charles T. Yerkes. There was little to add to the report, except 
to say that it was very gratifying that within about six months the 
Underground Co. would be out of the construction period and 
would have completed the system of tube railways, which it had 
undertaken to construct, and there was every reason to believe 
that this construction would bave been finished at a cost not above 
the estimates framed. That result was highly satisfactory, and 
reflected great credit on the engineera, for it was a rare occurrence 
in construction business that the estimates were not exceeded. 
Unfortunately, the satisfactory result of that part of the company’s 
transactions has been counteracted by the continuance of unfavour- 
able money and stock markets. The cost of financing that great 
undertaking had been cunsequently much heavier than could have 
been anticipated. The rate of interest for loans, as was well 
known, had been on a constantly progressive scale, and the prices 


of securities had been adversely affected generally. Under the 
circumstances the company considered it necessary to make a 
call in August last of £2 108. per share, and if these unfavour- 
able money conditions continued, it would probably 
be necessary to call up the entire сара]. The construc- 
tion work, as pointed out, was nearly completed, and 
the company was well provided with means to raise such amount 
of money as was necessary to finish the works still in hand. The 
company would have over £1,000,000 of debentures and a large 
amount of stocks of the various companies in ite treasury. It had, 
further, a very valuable asset in the Chelsea power house, the 
importance of which was being more generally recognised now, and 
the value of which was very considerable. The capacity of that 
power house was very great, and the surplus amoant of power that 
could,be produced could be disposed of to outside concerns, А 
beginning had been made by supplying the L.C.C. Embankment 
tramways with electric current. Let him again emphasise that 
before completion of the works, and beforé the new lines had been 
running for at least twelve months as a unit, it was both premature 
and impossible to express any opinion as to the earning capacity 
of the system, but the board had every confidence that when the 
whole undertaking had been completed and was in full working, 
the traffic and revenue would steadily develop and increase. The 
policy of the board would be to encourage consolidation and co- 
operation, not only amongst the component parts of their system, 
but co-operation also with other companies and municipal authori- 
ties who had the same aim as the Underground Co., viz., to improve 
the traffic facilities of London. 

Lord GEorRGE Hamiton seconded the motion, and the report 


_was adopted. 


Douglas Southern Electric Tramways, Ltd. 


THE directors’ report for the year ending October 31st, 1906, says :— 
* Тһе company’s season consisted this year of 121 days, as against 
114 days last season, whilst the mileage run is 34,133 22, as against 
33,313°59 last year. The season has been a record one, and our line 
has reccived its share of patronage. The passengers carried were 
229,316, against 210,298 last year, and it is a pleasure to report once 
more а totil absence of accident to passengers, plant or rolling 
s‘ock. The total receipts for the season are £5,542, as against 
£5,107 last year.” After deductiog certain items, there is a total 
of £4,357, as against £4,257 last year. The net profit for the year 
is £2,138, as against £1,745 last year, which, added to £219 balance 
from last year, gives a total disposable balance of £2,356. The 
directors recommend a full dividend of 7 per cent. upon the pre- 
ference shares which will absorb £1,818, and that 1] per cent. be 
paid upon the ordinary shares, leaving a balance to carry forward 
of £345. With the exception of the sum of £25 owing to sundry 
creditors, there are no mortgages, debentures, or other incumbrances 
whatever upon the company’s property. The whole of the buildings, 
rolling stock, boilers, engines, electric equipment, and permanent 
way, have been kept in the very highest state of efficiency out of 
revenue. 


Burmah Electric Tramways and Lighting Co., Ltd. 
—The report for the year ended July 31st, records no improve- 
ments in the accounts, as compared with those of the previous year. 
The total surplus of £3,543 is to be carried forward. The outbreak 
of plague in Mandalay bad not, even now, quite disappeared, and 
the improvement shown during the first six months was entirely 
lost during the latter halt of the year 1905-6, with the result that 
the company has done little more than mark time. The directors 
are sorry to вау that in spite of their efforts they have as yet been 
unable to reduce the great expense of fuel. They are arranging to 
make a short extension from one of the stations of the Burmah 
Railway to the Pagcda, which, it is believed, will help the traffic 
materially. "The directors look forward with some confidence to an 
improved position before the termination of 1906-7. The meeting 
of the company was held in London on the 19th inst, and the 
report was adopted. 


France.— La Compagnie Générale d' Electricité, of Paris, 


reports a profit of £73,056 for the last financial year, as compared 


with £60,642 in the preceding 12 months. 


Liverpool Electric Cable Co., Ltd.—At the annual 
general meeting held at Liverpool on Friday, 21st inst., a dividend 
of 74 per cent. was declared, payable at once. We understand that 
the company's business during the past year has so increased that 
they have had to nearly double their plant. 


W. KT. Avery, Ltd.— Interim dividend at the rate of 5 per 
cent. per annum on the ordinary shares for the half.year ended 
September 30th. - 


New Quay Electric Light & Power Co., Ltd.—In 
& circular to its shareholders the company states that the annual 
general meeting will be held on 28th inst. (to-day), but that no 
accounts will be presented, the meeting being formal only. The 
number of customers which the company have secured has exceeded 
their expectations. The houses already connected, and being con- 
nected, are estimated to produce & revenue more than sufficient to 
pay working expenses. The directors are of opinion that the success 
of the company even at this early stage is assured. 


Stocks and Shares.—Owing to the interruption of 
business on the Stock Exchange and elsewhere for the Christmas 
holidays, we have this week omitted our list of Electrical Stocks 
and Shares, and our weekly article relating thereto. The same 
remark applies to our Table of Market Quotations. 


м 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1906. 


Few of our readers will be inclined to quarrel with the November 
returns of electrical business recorded below; the exports and 
re-exports of electrical goods which mainly concern the British 
trader, having touched the highest point recorded during the past 
two years. 

The total of the exports at £197,486 is some £50,000 in excess of 
the October returns, and £87,000 ahead of the total for November, 
1905; the re-exports at £24 ,451 compare with £16,000 a month 
ago, and £9,591, the amount recorded in November last year. 

The importa, although still at a high level, viz., £154,269, are 
some £13,000 less than in October, and compare with £131, 194 in 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


4 


November, 1905. Specially notable is the improvement in the elec- 
trical cable and machinery exports, some £7,060 worth of tramway 
material figuring among the items of the month. An unusual feature 
of this section is the export of £4,000 worth of electrical machinery 
to Germany. In regard to the re-exports from this country, some 
£10,000 worth of telephones and £8,000 worth of electrical 
machinery are included in the high total of the month. 

No special feature is noticeable in the case of the imports, which, 
on the whole, show reduced values; the importation value of tele- 
phonic apparatus remains steady at 430,000 approx., contributed, 
as usual, by Belgium and Sweden. 


| 


© 2 в. 2 2 o wgl 
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NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. 


third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 


* This section does not include telegraph cables and apparatus. 
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LONG SPANS FOR POWER TRANSMISSION 
LINES. 


By T. L. KOLKIN. 


In my article on ©“ Power Transmission Lines" in the 
ELECTRICAL REVIEW for September 14th and 21st, 1906, I 
made a rough comparison between the cost of iron and 
wooden poles for transmission lines. It was pointed out 
that if spans of, say, 50—60 m. were used, the former would, 
under ordinary conditions in this country, turn out just as 
cheap as, if not cheaper than, wooden poles. 

In the following we will investigate which length of span 
will make the cheapest pole line for the various sizes of 
wires. The lopger the span is, the fewer poles are required 
per unit of length of line; at the same time the peles must 
be stronger and longer on account of the heavier weight to 
carry, and on account of the greater sag. 

The cost of a pole line is made up of the cost of poles, 
cross-arms and insulators, together with the cost of transport, 
delivery to site, and erection of the same. The main item 
in the above is the cost of poles, the amount of which is 
practically in proportion to the weight of the poles. The 
cost of transport, delivery to site and erection is also nearly 
in proportion to the weight of the poles, and consequently 
to the cost of tht latter. 

The cost of cross-arms and iusulators is a comparatively 
small item. The longer the span is, the stronger the cross- 
arms and insulators must be, and no great error will be made 


e 


® 12 
Lengtn of potes in meters 


Fic. 1. 


in assuming that the cost of these, together with delivery to 
site and erection, will increase in the same proportion as the 
poles. The whole problem resolves itself into finding the 
minimum weight, or cost, of poles required per unit of length 
of line, say, per km. 

Fig. 1 shows the approximate cost in this country of 
lattice poles of various lengths, and for a load of 450 kg. 
(1,000 1b.) with a coefficient of safety of 5. This curve prac- 
tically follows the following formula :— 


у= аг + bz? (1) 
where y = cost in shillings, 
I 


length of pole in m., 
5. 


1. 


a 


b 


The constants a and ^ in the above formula would 
approximately amount to— 


For 360 kg. (800 lb.) poles: « = 4, b = ·9. 
For 270 kg. (600 tb.) poles: a = 3, b = 7. 


The total length of the poles is made up of the length of 
the part of the pole placed in the ground, the height of the 
lowest part of the wires above the ground level, the length 
of the space required for the cross-arms. and the sag. 

The lust item depends upon the length of the span and 
strain on the wires, while the three first items are, under 
ordinary conditions, practically constant for a given trans- 
mission line. 

We will assume that the sum of these three items amounts 
to 8 m., во that the total length of the poles will be— 


9 


l = 8 + s (sag) in m. 


We further know that— 
pur _ 89 . (ә 
s (вав) m T R90 6! (2) 
where w = length of span in m., 


с = strain on wire in kg. per mm?., 
s' = section of wire in mm., 
p = weight of wire in kg. per m., 

8:9 — specific weight of copper. 
The cost of one pole would thus be— - 
8:9 w? ( 8:9 w? ) in 
000 ) * * (8 + эде) shillings 
and the cost of poles per km.— 


js 8,000 « 4 8:9 a w + 64,000 ù 4 17˙8 bw 
е 8 о w с 
8°92 b u? 


64,000 „* 


у= а (в + (3) 


+ (4) 
The actual size of poles to be used as regards strength can 

only be decided from case to case when the number and size 

of wires and the local conditions as regards curves and wind 


pressure are known. We will in the following consider three 
sizes of wires: s' = 20 mm., 40 mm?. and 80 mm?., and 
assume that the conditions are such that a pole for 600 Ib. 
load should be used for the 20 mm?. wire, a pole for 800 lb. 


load should be used for the 40 mm?. wire, and а pole for 


1,000 lb. load should be used for the 80 mm’. wire. 

We will further assume that poles of the same strength are 
used for long spans as for short ones. This is, of course, 
not strictly correct, but, this inaccuracy will bé dealt with 
later. The sag for which the length of the poles is to be 
determined is the maximum sag at highest summer tempera- 


ture. Taking the mechanical strength of the wire into con- 
sideration, we find on referring to Table V and fig. 3, p. 443 
of ELECTRICAL Review, September 21st, that o should not 
exceed at, say, 30° C. :— | 

3 kg. for the 20 mm?. wire. 

4 99 99 40 99 99 

5 ээ 99 80 99 77 


`~ 
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The cost of poles per km. would thus be (formula 4) for 
poles of 600 Ib. load 


y= 2,400 2067 %/% 44,800 12°46 w 
16 + 8 x 3 + w Sh 3 
55:44 v? 

64,000 x 9' 


For в span w = 25 m. this gives us y = 1,908 shillings. 


In the same way we find the cost for w = 50, 100, 150 
and 200 m. as well as the corresponding costa for 800 and 
1,000-Ib. poles. The results are given in Table I, and 
shown graphically by the curves in fig. 9. 

It will be noticed that the length of the cheapest span " 
increases with the size of the wire used; for small wires 


this is, for instance, only about 80 m., whereas for larger 
wires it is about 120 m. 
TABLE I. 


Cost of 


les per km. at 
the following spans. 


Size of c 
poles. | їп 
50 m. 100 m. | 150 m. | 200m. | kg. 

Shillings. | Shillings. | Shillings. | Shillings. ' Shillings. 
600 lb. 1,994 1,170 995 | 1,280 1,840 3 
800 lb. 2,536 1,530 1,140 1,294 1,720 4 
1,000 lb. 2,852 1,590 1,475 5 


1,106 | 1,170 


It has been pointed out in this article that for the same 
size of wires long spans will most likely require stronger 
poles than short ones. This cau now be easily taken into 
consideration, and it will be understood that it shifts the 
minimum of the curves further towards the у j axis, or in 
other words, shortens the ** cheapest span." 

In order to simplify matters, I have drawn up Table II 
for various sizes of poles and various ов. The data are 
shown graphically in curves, figs. 3, 4 and 5 :— 


TABLE II. 
Cost of poles per km. in shillings at 
Size of the following spans. * 
"ute ATT . 
; А 100 m. 150 m. | 200 m. kg. 
Shillings. | Shillings. | Shillings. 

995 , Е З 

1,280 1,613 2,389 3 

1,436 1,832 2,666 3 

856 992 1,319 4 

1,140 1,294 1,720 | 4 

1,228 1,408 1,895 4 

761 822 1,021 5 

993 1,064 1,342 5 

1,106 1,170 1,475 5 

1,707 | 1,796 | 2,453 | 5 


Anotber point to be taken into consideration in determin- 
ing the * cheapest span " is the question whether an annual 
rent has to be paid for the pole line, and if во, how much ? 
The longer the span, the fewer poles are required ; conse- 

uently the rent is lower, as this is usually reckoned per pole. 
the ground rent for the poles, capitalised, would, to take 
an instance, take the shape of Curve G in fig. 2. 


* 


There may, of course, be бр: points also to take into 
consideration ; for instance, the facilities for transportation 
and delivery to site. The freight on long poles is very high, 


e = 600po. aro) 


unless they are made in two or several lengths. These are, 
of course, points which can only be taken into consideration 
in each case, when the local conditions are known. 


NOTES ON TURBINE ERECTION AND 
OPERATION. 


THE work in connection with building a large steam turbine, 
say, of 6,000 H.P., reveals many characteristic and interesting 
features, the enumeration of which may prove to be of 
interest to the engineer. 

In a turbine having the capacity mentioned above, the 
revolving spindle is usually built in sections, and the 
important question of the necessary shrinkage to be allowed 
for large diameters consequently arises. 

It is impossible to formulate any immutable laws of 
shrinkage ; so much depends upon the conditions, namely, 
thickness and kinds of metal, &c. 

During the shrinking together of some large Krupp mild- 
steel spindle bodies, the following shrinks were adopted with 
satisfactory resulta :— 

With a diameter of 6 ft. 1 in., a shrinkage of 150 in. was given. 

6 ft. 5 in., $ „ 155 in. i 
T 4 ft. 2 in., i „ 100 in. n 

The above, which work out to about two-thousandths of 
an inch shrinkage per inch of diameter, were used on several 
occasions, with the before-mentioned good results, and will 
be found to correspond nearly with usual practice, and to 
possess a good margin of safety. 

Just as a large steam engine or turbine cylinder often 
takes a permanent warp after having been under steam for a 
time, во the turbine spindle body (particularly with large dia- 
meters), after running at full speed under working conditions, 
is apt to become distorted in a similar manner. It is, there- 
fore, advisable, where possible, to turn large spindle bodies 
to something slightly above the finished diameter, and before 
taking the final cut, to run them for several hours at 
working steam pressure and speed.  À reliable method is to 
run the spindle continuously for, say, 24 hours, examining 
it at the end of that time for any tendency to elongation, 
&c. Ifa distortion has taken place.the operation should be 
repeated, and so on until the permanent set, is accomplished, 
when the finishing cut and grooves may eafely be made. 

A large turbine spindle, 6 ft. in diameter, recently opened 
after having been running for several months, was found to 
have one diameter elongated to the extent of fifteen 
thousandths of an inch. Taking into consideration the fine 
running clearances necessary, occurrences of the foregoing 
nature assume a serious character, and all possible pre- 
cautions should be taken to prevent them. Here again, 
however, much depends upon the design, speed and other 
conditions. 

The actual blading of a turbine spindle is a comparatively 
simple operation, requiring only efficient workmanship to 
ensure satisfactory results. The method of binding the 
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ends of a row of blades together, however, is of considerable 
importance. Probably the most satisfactory method of all, 
and the one attended with the least number of disastrous 
results, is to place a continuous shrouding round each row, 
at the periphery. It has been the practice of some makers 
to bind the blades together at a point near the periphery 
with a brass wire running round each row, fitting into a slot 
cut in each blade, the blades and binding wire being addi- 
tionally wound with thin copper wire, and afterwards well 
soldered with german silver or its substitute. Although the 
latter method is entircly satisfactory from a mechanical 
standpoint, it possesses certain inherent weaknesses. Chief 
among these is the fact that the comparatively high tem- 
perature necessary to make a good solder joint partially 
destroys the cobesive property of the metal blade at that 
particular point, and if we suppose the spindle, under certain 
abnormal conditions, to whip and cause the spindle blades to 
rub against the cylinder walls, it is not at all surprising that 
the short blade ends outside the binding wire occasionally 
break off and cause interior havoc. Further, the rubbing 
blades under such conditions would themselves attain an 
excessively high temperature at their ends, probably sufficient 
in some cases to cause hot short." Altogether the soldered 
binding is unreliable, and it is satisfactory to note that a 
form of lashing has lately been introduced, requiriug no 
heating of the blades whatever. The wire running round 
the blades in this case is of а “comma ” or similar section, 
and is notched on either side of each blade, after the latter 
have been set radially and otherwise. 

A few remarks on the balancing of large turbine and 
generator rotors may not be impertinent at this point. 
Although fairly accurate results can be obtained with a 
running balance, in the case of small spindles and armatures, 
it is а much more difficult matter to obtain similar results 
with very large and heavy revolving parts. Especially is 
this so with the type of heavy rotating field much used in 
alternating-current work. With a good pair of balancing 
horses, and an experienced operator, a remarkably. 
accurate balance can be obtained, often requiring no further 
adjustment. Heavy fields and armatures, however, often 
require re-balancing after having been on heavy and variable 
loads for some time, owing to the coils moving slightly. It 
is, in fact, advisable to re-balance them, even thongh the 
running balance of the entire unit has not apparently 
deteriorated to any great extent. 

Heavy unbalanced rotors have their own characteristic 
idiosyncrasies, and the writer has known of more or less 
damage being done to bearings, couplings, &c., through this 
cause, albeit the ‘resultant’ balance of generator and 
turbine appeared to be extremely good. 

Perhaps the best course to adopt (in view of the difficulty 
experienced in obtaining perfect uniformity or homogeneity in 
steels) is first to balance cach separate ring before shrinking 
together, by means of a balancing machine : then to take a 
rolling balance, after the spindle is bladed and finished, and 
finally test, and, if possible, perfect by means of a running 
balance, under normal ruuning conditions. 

When a new turbine is started up for the first time there 
are two points in the above connection which require careful 
note. Assuming the glands to be of the ordinary steam 
type which, as is well known, consists of bronze rings in the 
casing, fitting into grooves turned in the spindle, it is 
possible, nay, highly probable, for very considerable 
vibration to be set up during the first few hours of running. 
This is often owing to the tightly fitting gland ri ngs refusing 
to allow the spindle to revolve on its axis of gravity until a 
sufficient clearance has been worn. Immediately this has 
been accomplished the excessive vibration ceases, if the 
spindle is well balanced. It is always desirable to keep the 
gland ring clearances down to the smallest dimensions 
possible ; by originally fitting the rings in contact with the 
spindle, and then running the machine for several hours at 
constantly increasing speeds, а minimum clearance is worn. 
To the uninitiated, running up a turbine for the first time, 
an undue amount of vibration might possibly be attributed 
to an unbalanced condition of the rotor. Unless, however, 
the rotor is very badly balanced indeed, no indication 
of this would he shown until something approaching full 
speed had been attained. This being so, one would be com. 
paratively safe in assuming apparent bad balance at low 


speeds to be due to the spindle being restricted to its 
geometrical axis (which seldom coincides with the true axis 
of gravity), or some other cause -ulterior to the actual 
balance. | 4 

The remaining point to note is excessive vibration at high 
and low speeds, due to the thrust block having been tightened 
up too much, probably by a nervous engineer-in-charge. | 

There are, of course, other means by which vibration 
while running can be induced, such as, for instance, a 
slight lack of alignment between the turbine and generator 
shafts, which often manifests itself at the flexible coupling. 
Again, many of these couplings have teeth, and unless the 
latter are well and accurately machined, trouble is apt to 
arise from that source. Such defects, however, arc usually 
the result of careless workmanship, and require little 
comment. 

The necessity of accurately lining up a large tnrbo- 
generator is of supreme importance, and in this connection 
there are a few points which require care in their operation. 
For example, the choice of material for the line itself 
(where the line method is used) has first to be determined. 
Where the overall distance between the generator outboard 
and turbine thrust bearings is of considerable length, it is, 
perhaps, advisable to use a good steel or silver wirc, as 
greater tension can safely be applied (and the amount «f 
"sag" consequently reduced) than in the case of, say, а 
silken thread. Again, when setting the line to the bore of 
the cylinder with micrometer gauges, the more definite 
outline of в metal wire affords the manipulator less possible 
chance of error than does a twisted line. | 

After the line is set concentrically and horizontally with 
the turbine cylinder blades, the next process is usually to 
adjust the bearings to it. In most large turbines the bear- 
ings are all of the spherical adjustable type, vertical and 
side adjustments being made by either inserting or taking 
out special liners, the latter usually consisting of shcet steel 
plates. As all measurements are made previously to the 
spindle being put in place, it is imperative to apply a down- 
ward vertical pressure to each bearing bottom half equal (or 
greater if possible) to the proportion of the rotor weight 
carried by it, otherwise a considerable disparity between 
the actual circumferential clearances, with the rotor in 
position, and those clearances calculated by means of the 
gauge, will be noted. Although only of elementary import- 
ance, in 80 far as the principles of erection are concerned, it 
is surprising how often such points are overlooked, even by 
experienced engineers. | 

Too much importance cannot be attached to that portion 
of the design and construction of turbine bearings dealing 
with the amount of oil used. In large power stations where 
the gravity system of forced lubrication is adopted, the con- 
sumption of oil per bearing per unit time ів, during times 
of heavy load, failure of pumps, &c., one of the foremost 
considerations. For example, at one of the largest turbo- 
generator. power stations in existence the oil being used by 
three machines was reduced 50 per cent. by closing several 
open-ended bearing liners which had been left in that condi- 
tion by the erecting engineer. Previously to this being done 
it was found impossible to maintain a sufficient supply of oil 
(with the pumps installed) even with only 20 per cent. over- 
load and one extra turbine running. In large plants 
equipped with the above system of lubrication it is cus- 
tomary, in fact necessary, to place an oil valve on the inlet 
to each bearing, in addition to the valve on the oil header 
supplying oil to any particular turbine or group of turbines. 
The question then arises as to whether it is advisable to 
positively limit the volume of oil entering each bearing by 
placing stops in the valve or pipe. From an economical 
standpoint this course is justified, but experience has proved 
it to be a somewhat risky proceeding, as such stops, especi- 
ally when they consist of thin disks with orifices in them, are 
conducive to accumulations of small quantities of waste, &c., 
and the aperture once clogged is difficult toclear. It may be 
said that a valve is not less liable to stoppage in the same way, 
which is perfectly true. At the same time there are means 
of temporarily ridding a valve seat of such matter without 
haviog to stop the flow of oil through it, even if it be only 
the elementary trick of screwing the valve hard on to its 
seat and then suddenly opening it again. In any case, 
if stops are fitted, it would seem adyisable to insert them 
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on the bearing side of the valve, and thus reduce the 
possibility of accumulations at the stops. . 

In view of the foregoing, it is, perhaps, a better policy to 
leave out reducing disks altogether, and to have a notch 
on each oil-valye hand-wheel, which can be made to encounter 
a detent situated so as to supply the minimum quantity of oil. 
Under emergency the valve can then be opened to the fullest 
extent. 

The question of leakage of steam past the stop and 
pulsating poppit valves in a steam turbine is of much greater 
importance than such leakage in a steam engine. Under 
running conditions on purely friction load, steam leakage 
past the poppit valve must be reduced to the smallest 
possible amount. As these valves are usually of the double- 
beat balanced type, it will be easily conceived that, unless 
exceptionally good vround joints are obtained, such leakage 
(in the case of large units) might be the cause of a machine 
running above the normal speed uncontrolled by the governor. 


The high vacuum and steam pressure necessary to obtain the 


best results with this type of prime mover would, in such a 
case, help to increase the possibilities of such a result. An 
experience of this kind came within the writer's notice 
recently. The poppit valve (which was of the common 
double-seated type) had been ground to its seat when cold. 
When under steam, the speed of the turbine could not be 
kept below 15 per cent. above the normal, the point at which 
the safety governor shut the machinedown. On examination 
it was found that the lineal expansion of the comparatively 
massive valve seating was much greater than that of the 
valve itself, and this being so, a considerable leakage occurred 
through the top seat at no load. The valve was subse- 
quently ground in under a high steam pressure, and nearly 
all leakage stopped. 

With the Parsons type of turbine the method of operating 
the pulsating poppit valve is an important factor in the 
governing. It would seem from experience that better 
results can be obtained with the valve performing short 
strokes at quick intervals, than when the valve is making 
long strokes at relatively longer intervals of time. Another 
reason why the short quick stroke is preferable to the long 
one is the undoubted fact that with such a method the life 
of the valve spring (which is compressed at each stroke) is 
longer, although the total work performed by springs working 
under both systems of regulation is probably equal over 
similar periods. The fact remains, however, that with a long 
stroke any inherent flaws in the steel of the spring manifest 
themselves sooner, generally in the form of breaks. 

Again, it is necessary to have these springs made from the 
best steel, and it is a curious fact that the better the 
steel the greater is the liability to the existence of flaws. 
Where three or four turbines are constantly running in 
parallel, the fact that one of the poppit valve springs 
snddenly gave out would probably not be followed by any 
serious consequences, as the unit in question would 
immediately take all the possible load it was capable of 
carrying, leaving the remaining sets to take care of the 
variations in load. А broken spring in the case of a single 
unit carrying a small load, however, might cause considerable 
mischief, due to the rapid rise in speed above the normal. 
Of course, in such a case the auto-stop or emergency valve 
would eventually close the machine down entirely, but the 
possibilities of damage being done in the intervening time 
are many. | 

There are usually two distinct parts to this emergency 
vear—namely, the governor, which operates a small valve, 
which in turn closes the stop valve (the latter, of course, being 
quite distinct from the main steam pipe throttle valve), and 
the stop valve itself which automatically falls at the bidding 
of the governor. A well-constructed emergency governor, 
revolving in a closed oil chamber, very seldom fails to act at 
the critical time. On the other hand, the stop valve has been 
known to fail in its operation of falling on several occasions. 
A frequent cause of such failure is sediment carried over from 
the boilers in the steam, and deposited on the valve body 
and the piston which lifts the valve. Valves have been known 
to stick in this way at the end of long runs, even though 
before starting up they were found (by repeated opening and 
shutting) to be quite free. Such trouble can only be eliminated 
by preventing sediment from being carried over at all; even 
a good strainer often allows sediment to pass it. 
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One might be forgiven, perhaps, for venturing to suggest 
that these “ vital " parts of a turbine when slightly out of 
order should not be coaxed into operating by blows with a 
hammer or spanner, a. mode in favour with many unskilled 
attendants.. It should be remembered that a slightly bent 
spindle in an auto-stop valve makes all the difference 
between easy and sluggish operation. In fact, where it is 
positively known that boiler sediment or steam passage stop- 
pages are not the cause of failure to open or shut, it is 
advisable to take the valve out, and examine the spindle 
carefully between the centres of the lathe. As the cushion- 
ing device on many valves is not always perfect, the valves 
open and close with more or less of a knock. With highly 
superheated steam this knocking creates a tendency to 
stretching of the spindle; and a stretched spindle often 
means a bent one. 

The erection and operation of steam turbines are so closely 
allied that it is desirable to place the actual construction in 
the hauds of men who have had at least some experience in 
operating under various conditions. | 


REVIEWS. 


Plant Response, as a Means of Physiological Investigation, 
By Jacaprs Cutxper Bose, M.A., D.Sc. London: 
Longmans, Green & Со. Price 218. 

The object of this book is, as the author's preface 
announces, to show that the plant may be regarded as a 
machine, and that its movements in response to external 
stimuli, though apparently so various, are ultimately 
reducible to a fundamental unity of reaction. The author 
considers that there are no movements that in any strict 
sense may be termed spontaneous or automatic ; movements 
ordinarily known as such being really due to external 
stimuli previously absorbed oy the organism. It can be 
shown that phenomena as varied and obscure as, for instance, 
growth and the ascent of the ғар аге due to the same 
excitatory reactions, as are seen otherwise exemplified in 
simple mechanical response. Moreover, still quoting from 
the preface, there is no physical response given by the most 
highly organised animal tissue that is not also to be met with 
in the plant. | 

It is obvious that а book of 780 pages, with 270 illus- 
trations, is none too ample for a programme go intricate and 
so varied. 

It is proposed in the present notice to sct forth some of 
the more salient points that ate dealt with, as far as possible 
in the author’s own words, accepting in their entirety the 
experimental results, 

It is explained in the early part of the book that the 
distinction between “ sensitive“ and ordinary plants is an 
arbitrary one, since all are sensitive i. e., react to stimula- 
tion—the stimulus causes molecular derangement in the 
tissue of the plant, and it is this fundamental molecular 
change that finds expression in mechanical and electrical 
movement. The latter is to be fully dealt with in a forth- 
coming work—"* The Electro-Physiology of Plants." As in 
the living organism mechanical movement in plants can be 
recorded in response curves—as the sphygmograph records 
the pulsatory movements caused by the heart-beat, which 
vary with the internal condition of the animal—so in plante 
the author has devised apparatus to record the plant’s 
response tothe various stimuli of its environment. There 
is a well-known plant, the Desmodium Gyrans, or telegraph 
plant, which shows well-marked pulsatory movements, ex- 
hibiting, in. the author’s opinion, “a more than superficial 
resemblance " to the movement of the animal heart. This 


is a papilionaceons plant with trifoliate leaves, the terminal 
` leaflet being large, the two lateral very small. 


Each of the 
latter is inserted into a petiole by means of a motile organ 
known as the pi/einus. These lateral leaflets go on con- 
tinuously executing up and down movements, and the 
peasant of India, where the plant grows wild on the Gangetic 

lain, believes that the leaf dances to the clapping of his 
1 These lateral leaflets are so slender that there is a 
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difficulty in attaching to them a recording lever. To over- 
come this the author has succeeded in devising a recording 
optical lever. This consists of a light aluminium wire. 
The two arms of the lever are unequal, and the fulcrum rod 
rests on frictionless supports of glass or agate. The same 
rod carries a light mirror ; a thread of cocoon silk is stuck 
to the motile leaflet by a small drop of shellac varnish. 
The far end of the thread is loopéd and fixed on any 
suitable notch on the arm of the lever. The other 
arm of the lever bas a slight sliding counterpoise. By 
shifting the loop nearer the fulcrum the magnification may 
be increased. When the moving leaflet makes a downward 
movement the arm is pulled down, and there is rotation of 
the fulerum rod with ita attached mirror. A spot of light 
reflected from the mirror is thus suddenly moved downwards, 
the magnification being increased according to the distance 
of the recording surface. For purposes of demonstration a 
pulsating movement may thus be shown magnified to an 
amplitude of 1 metre. 

Of all the various forms of stimuli the electrical (con- 
denser discharge) is the best. ‘ Other means of electrical 
stimulation, such as a constant current or an induction 
current, have the disadvantage that they are apt not only 
to cause more or less permanent changes by polarisation, but 
also to induce fatigue of the tissue. Excitation takes place 
at the point where the current leaves the tissue, i.e., at the 
cathode, thus following the rule of normal reaction in animal 
tissues. | 

From records obtained on a fast moving drum with 
specimens of mimosa, it is found that a latent period of 105 
of & second occurs before movement begins; the maximum 
fall is obtained in the course of two seconds, and the maximum 
depression continues for about 30 seconds ; perfect recovery 
foilows in about six minutes. 
chiefly with mechanical response. That is to say, when, in 
the case of the mimosa, for example, the pulvinus is excited, 
this is owing to the molecular change produced by the 
stimulus and expulsion of water in the plant tissue, or 
* negative turgidity variation," and normal mechanical 
response shown by the fall of the leaf. If suitable electrical 
connections are made, it will be found that the excitatory 
change is attended by a strictly concomitant electrical 
change, the current of response flowing away from the 
excited point, which, in other words, becomes (galvano- 
metrically) negative, actually, of course, electro- positive. 
These electrical and mechanical responses are thus expressions 
of the same thing, viz., molecular disturbance and recovery, 
concomitant with excitation and recovery from excitation. 
(There is also an electrical variation of hydrostatic origin 
due to the mechanical movement of water in the tissue. 
This is easily distinguishable from the true electrical varia- 
tion by being galvanometrically positive, and by the fact 
that it can occur even in dead tissue.) 

As already stated, the power of response to stimulus 
depends upon the molecular condition of the substance, and 
in this connection it may be added that the author considers 
that all matter is responsive. This irritability of matter, or 
power of responding to stimulus, it is usual to describe as a 
„vital“ phenomenon, but the author, following the elec- 
trical method of investigation, considers he has shown that 
the power of responding to stimulus, and under certain con- 
ditions the arrest of this power, is the characteristic, not of 
organic matter only, but of all matter, and that in general 
the various agencies which bring on modification of response 
in the one case (e.7., fatigue, temperature changes, stimu- 
lating or depressing chemical agents, &c.) act in the same 
way in the other. In support of this view a record is given 
of the response of metal and its abolition by the action of 
“ poison (oxalic acid). It might have been interesting 
(the author must be absolved from responsibility for 
this suggestion) to obtain response curves of the perhaps 
„ fatigued ” girder at Charing Cross. 

The author considers that he has established not only the 
generalisation that there is a fundamental unity of response 
in the plant and animal, but further, that the transmission 
of excitation takes place, not as usually supposed by the 
transmission of a mechanical disturbance, but by propagation 
of protoplasmic changes, as in the animal. Moreover, if it 
be the characteristic of the nerve to conduct external excita- 
tion, it must be admitted that the plant, like the animal, has 


The present volume deals 


@ nervous system. The response by contraction, the con- 
duction of the stimulus by protoplasmic change.“ the 
retardation or acceleration of velocity of transmission by cold 
or warmth respectively, the variation in velocity, according 
to the strength of the stimulus, its diminution by fatigue, 
the temporary abolition of conduction by anesthetics, the 
fact that the anode blocks the transmission of the excitation, 
and that the velocity of transmission of excitation in the 
plant is comparable to that in some animals, all point to the 
opinion that the plant, like the animal, may be considered to 
have a nervous system. ! 

The author is bold enough to think that the response of 
the plant offers à means of tracing the process by which 
physiological differentiation from simple to complex has taken 
place under the action of the stimulus itself, and that it aleo 
enables us to refer a specific differentiation back to definite 
forces which have acted asymmetrically on the organism 
and induced such & change. We are thus able to see tbat 
“ responsive movements apparently opposite in kind are 
nevertheless traceable, not to different specific sensibilities, 
but to a single fundamental sensibility finding different 
expressions by reason of the induced physiological differentia- 
tion." How far this generalisation is to be accepted as a con- 
tribution to the theory of evolution is a matter upon which 
individual opinions will doubtless differ. 

Tothe majority of readers this book will appear chiefly 
valuable as a record of brilliant and painstaking experimental 
work. The wide generalisations will not in every instance 
find full acceptance just yet. 

It cannot be denied that Prof. Bose establishes a claim 
for the plant which seems to place it on another plane in 
the scale of substances. By virtue of contractility, it 
responds to stimulation, mechanical, electrical, thermic, 
chemical, photic, like an animal. Its pulsatory movements 
bear more than a superficial " resemblance to the beating 
of the animal heart ; it has a nervous system in the strict 
sense of the term. Indeed, it is something to be thankful 
for that the Professor stops short of demonstrating that the 
individual vegetable is conscious and intelligent, that it 
knows and judges, and that it can make for higher things. 

Seriously speaking, this work represents an enormous 
stride in our conception of the vegetable kingdom. It 
throws light on many problems in general physiology, and is 
a welcome contribution to our knowledge of molecular 
physics. It fully and clearly demonstrates (what, indeed, 
was not in doubt) that the various energies of the outside 
world influence the vegetable like the animal organism, and 
by a more or less similar mechanism ; that every phenomenon 
of which matter is the seat may be reduced to phenomena of 
transformation having their starting point in some initial 
energy, and throws light on the interactions that are ever at 
work between the plant and its environments; it proves 
that the plant like the animal responds to stimulation. But 
it does not raise the veil that hides the problem of the 
origin of that excitability (“ vitality ") which alone makes 
response possible. The hidden influence that determines the 
prodaction of excitability in any substance (an influence 
that, perhaps, we may stil be permitted to call Life) 
still remains as great a mystery as ever. 


MODERN GAS PRODUCERS. 


AT the risk of arousing the wrath of those who will hear 
patiently nothing but praise of gas producers, whether of 
suction type or of pressure varieties, we make bold to say 
that gas production should be, as far as possible, a me- 
chanically conducted operation. It must also be carried out 
in full view of all the considerations incidental to the use 
to which the gas is to be put. In some quarters great 
umbrage seems to have been inspired because the ELEC- 
TRICAL REVIEW ventured to doubt a figure of cost per unit 
of work, a figure that all practical power gas men know not 
to be correct. 7 , | 

Especially is it important to take care not to aim at ап 


*The writer of this notice is under the impression that the 
nature of the nerve current is not yet determined. 


є, 
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excessive producer efficiency. One of the pioneers of pro- 
ducer gas in this country is Mr. Dowson, and as is well 
known, he uses steam in his producer in order to 
secure a greater efficiency. But Mr. Dowson, brought up 


though he has been with the small gas engine and powerful 


gas, does not blindly advocate too powerful a gas with modern 
conditions. He has recently written a book on gas pro- 
ducers, a most excellent work, and in it he cautions his 
readers against gas too rich in hydrogen on account of its 
facility of ignition and consequent reduced ability safely, 
or without risk of pre-ignition, to bear high compression. 
Everyone knows that the dissociation of steam requires 
heat, that the passing of steam into a producer will 
lower the temperature of the escaping gases, and that the 
heat thus absorbed will be rendered up when the gas is 
burned in the engine. But even in this matter it &hould 


not be forgotten that when hydrogen is burned to steam . 


gas once more its product has a high specific heat. The 
specific heat of steam gas is double that of the ordinary 
exhaust gases from a so-called dry gas, and some of the heat 
economised is therefore lost in this way. 

It is customary to suppose that the temperature of the dry 
producer must be high, much higher than when steam is 
employed to absorb some of the surplus heat. But if gas 
power is to become a big thing in the world, it will not be 
with coke or anthracite fuel that it will be worked, for there 
is not enough of these fuels, and, moreover, they are too 
costly. The fuel of the large gas engine must obviously be 
coal of the sorts that can be most easily purchased. In this 
country the coal must be of the bituminous variety, and 
though the hydrogen in such cases may not be present in 
large proportion, yet this hydrogen is combined with carbon, 
and thereby enables carbon to become volatile. In this way 
a very large percentage of the carbon in bituminous coal may 
be of the volatile order. These volatile carbons require heat 
to vaporise them, and though we believe there are no 
definite experiments to determine the latent heat of 
vaporising coal, this latent heat is no small quantity, as can 
very quickly be demonstrated by dropping a little bituminous 
coal zpon a clear red fire. This will be chilled at once, and 
will remain chilled so long as any bituminous gas is 
coming off. 

In a large gas producer the hot gas from the carbonised 
coal in the lower regions of the producer passes through the 
green coal admitted above, and parts with much of its heat 
in doing so. Then if a producer be worked so entirely on 
mechanical lines, as it is proposed by Mr. Thwaite it should 
be, namely, with a small percentage of limestone flux, 
so that the ash and clinker may be run liquid 
from a tap hole, there will be some conversion of the 
carbon dioxide gas, driven off the flux, into carbonic 
oxide gas at the expense of the temperature of the pro- 
duced gases. By this reaction we have first CaO CO, + 
heat = CaO + CO,, and then in the second reaction we 
have CO, + C + heat = 2 CO — heat. The — heat has 
become latent in gasifying the second atom of C without 
combustion, and it will be available when the gas is burned. 
Ordinarily the reduction of the C to gas would give gas 
worth fully 10,000 n.TH.U. per lb. of its carbon, but this 
lb. of C, by aid of the waste heat and the CO,, becomes 2 CO 
with an available calorific capacity of fully 20,000 B.TH.U. 
The fluxing process enables producers to be cleaned readily 
without labour or dust, and the reactions above named 
afford a means of producing a proper quality of “ power” 
gas with high efficiency, by ** power" gas being understood 

gas of which the combustible portion, is, perhaps, 90 per 
cent. carbonic oxide. 
desirable to have a better calorific capacity, and to employ 
steam as the cooling agent, but such gases are apt to contain 
an excess of CO,, and, where the highest temperatures are 
required, a lime purifier might with advantage be employed 
at least for special small flames or muffles, if not for large 
furnaces, во as to absorb the CO,, and increase the intensity of 
the flame. | e 
It is hardly necessary to poiut out that gas producers 
must be made to produce a regular quality of gas. In small 
producers of but little height, sach a demand entails the use 
of a fuel that will not hang up and form caves and arches 
and blank corners. The rectangular producer is obviously 
incorrect, because its square corners are apt to become simple 


In “heating gas, it is, of course, 


through up-flues through which the air will travel direct to 
the top of the fuel bed, and will there burn any of the 
combustible gas which comes through the fuel. But any 
shallow producer, even of circular form, will burn into 
hollows unless the fuel. be of such a quality as will readily 
consolidate itself. Hence the almost universal employment 
of hard anthracite coal which does not clog, lies Joo ely and 
readily falls under the influence of gravity. Bituminous 
coal demands producers of greater height, so that the weight 
of the high column will at least consolidate the lower 
portions and ensure the production of CO and not of CO, 
In a lime-fluxed producer, no doubt, the fluxing of the 
clinker-forming material will help considerably to prevent 
hanging-up of the fuel, but height, to give gravity effecta, 
is essential, and if producers be of the square form, they 
must have rounded corners of large radius so that the above 
bad effects of square corners shall not take place. 

The tendency of the day is towards the fullest utilisation 
of resources. In coal there are many things which are 
burned when the coal is used for steam raising, yet are 
more valuable when saved unburned. Some of these 
things, such as tar and ammonia, can be saved 
when gas producers are employed. So far as the process 
of gas production is concerned, there is no fume of 
any sort turned into the atmosphere. The most 
destructive of the products from coal is the sulphur, which 
ultimately becomes converted into sulphuric acid. It ig 
claimed that if a proportion of lime be mixed with coal, the 
sulphur will be absorbed by the lime, but against such 
advantage as this may be, is to be set the awkward fact that 
lime tends to produce a clinker which would spread upon the 
bars und choke the air spaces. But if lime, in the form of 
limestone or chalk, be used as a flux in the producer, it 
simply enables the clinker to be run out liquid, and no doubt 
causes an absorption of much of the sulphur of the fuel. 
Such sulphur as passes away in the gas must, of course, 
ultimately be present in the engine exhaust, but the propor- 
tion will be very much less than that evolved from the fuel 
consumed to raise steam for an equal steam power. It is, 
however, suggested that the sulphur gas in the engine 
exhaust would eventually become sulphuric acid, and that 
such gas would best be purified and ultimately caused to 
sulphate the ammonia derived as a by-product of the pro- 
ducer. Could this be done, the final exhaust gases would 
consist of CO, and nitrogen only. However, these are 
matters for the manufacturing chemist to determine, but it 
certainly appears feasible commercially to put forth into the 
atmosphere nothing deleterious, save, of course, the carbon 
dioxide, and some of this might even be made useful in 
carbonating sodium salts, as made by the ammonia soda 
process. And after all, this carbon dioxide is necessary for 
the growth of plants, which are constantly being buried to 
form the world's coal many thousands of years hence. 

Everything excepting the handiness of the engine calls 
for gas power rather than steam power, and the gas engire 
may yet be very much improved. It can scarcely be 
longer ignored in this country after the manner in which it 
has acquitted itself on the Continent, and there is no physical 
or mechanical reason why the gas engineshould not be made 
In sizes as large as the steam engine. That this is not 
commercially economical we have been told by a great 
authority on gas engines, but his remarks bore only on the 
relative costs of construction. 

We are not prepared strongly to dissent at the moment, 
but it ів at least 1ational to suppose that, as with other large 
engines, the larger sizes will ultimately prove to be cheaper 
per unit of power than the smaller sizes. The commercial 
consideration always must be more or less opposed to too 
rapid an extension of any apparatus in the direction of size 
and weight. | | 

In the сазе of engines there are involved new patterns, 
the provision of larger tools, and of more powerful lifting 
agencies, and generally such a further and extensive locking 
up of capital as is not to be too lightly undertaken, 
especially when those responsible do not always see the 
future with the same eyes as those not concerned so directly 
in the provision of the plant. In all probability the future 
success of the gas engine is bound up with the recognition 
of carbonic oxide as the power gas of the future, leaving to 
hydrogen or hydrogenous mixtures the provision of tem- 


— 
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perature effects for furnaces and metallurgical works. For 
such high temperature work no pretence is made that blast 
furnace gas or the dry producer gases are fitted, and it is 
this very unfitness that does fit them for power purposes, 
involving high compression, slow burning, non-violent com- 
bustion and even turning moment.—W. H. B. 


THE ECONOMY OF ELECTRICAL WINDING 
PLANTS. 


FoLLOWING on Mr. W. C. Mountain's paper on “ Electrical 
Winding," read before the I.E.E. im January, considerable 
discussion of the subject took place, and at least two 
opponents of Mr. Mountain's views have published detailed 
figures showing the economical advantage to lie with electrical 
winding. Mr. Hooghwinkel in his I.E.E. paper, and Herr 
V. Graubner in an article in Llektrotechnikund Maschinenbau, 
p. 410, discuss various points in which Mr. Mountain's 
figures are open to question, and show that a readjustment 
of these leads to at least a slight advantage in annual cost 


for electrical over direct steam winding. In discussing these 


various articles a writer in the Zlektrofechnische Zeitschrift 
points out that for a complete settlement of this important 
question the basis of comparison must be broader than that 
hitherto chosen, and puts forward the following sugges- 
tiong :—Considering a steam winding plant of the most 


modern design, the steam consumption per effective horse-: 


power-hour on the rope may be taken as 44% lb. over the whole 
24 hours’ run including all stoppages. This is a lower figure 
than has hitherto been actually attained, but should be 
attainable with the latest improvements in the steam-driven 
machinery. 

In the case of the electrical plant equally favourable 
figures must be adopted, and, again with the latest improve- 
ments (including, of course, the Ward-Leonard control and 
the provision of a heavy fly-wheel for storage on the Ilgner 
system), the steam consumption in this case may be taken as 
about 29 lb. per H. P.-hour on the rope. A somewhat higher 
figure was required in the Zeche Zollern II mine, but this 
would have been reduced if the heavy fly-wheel had been 
arranged for disconnection at all times, except when actual 
winding was in progress. 

In estimating the cost of the installation, the cost of 
boilers and steam pipes must be included, because this cost 
is, naturally, considerably less in the case of the electrical 
plant, owing to the lower consumption. Of the central 
station plant only that part which corresponds to the mean 
power demand for actual winding should be included in the 
estimate. Even this is, in fact, an over-estimation in the 
case of electrical winding—the correct allowance should be 
that for the difference in cost of plant with and without electric 
winding. This would be lower than the former figure, 
because the cost of a station per Kw. installed is, naturally, 
lower as the size of station increases. Further, it is often 
possible to arrange that pumping and other auxiliary work 
shall only be done during the intervals of winding, and the 
introduction of electrical winding would then involve little, 
if any, increase in plant. In comparisons of steam con- 
sumption omission is often made of any allowance for the 
fact that with the electrical plant the boilers are working 
at a steady output, whilst with the steam plant the demand 
is very irregular and must necessarily lead to a fall in boiler 
efficiency. А difference in coal consumption per Ib. of steam 
of probably quite 10 per cent. occurs on this account in 
favour of the electrical plant. 

The introduction of electric driving has led to an increase 
in the speed of winding from about 20 ft. to 82 ft. per sec. 
This means an increased annual output and a reduced 
working cost, especially in the case of deep mines. 

If electrical driving is introduced larger engines can be 
used, and these work more efficiently than smaller ones. 
Cousequently the power for auxilary plant, derived from 
the same generating sets, is obtained with increased 
economy. 

In the case of new mines or extensions to mines, the Ilgner 
system enables a gradual increase in winding plant to be 


effected economically, whilst with steam plant an unneces- 
sarily large winding engine, capable of dealing with the 
maximum probable load, must be installed at the commence- 
ment. For instance, the heavy fly-wheel can, at first (whilst 
the load is low), be entirely omitted, and a low speed of 
winding can be employed. Later, the fly-wheel can be 
added and the speed increased, and, finally, a second winding 
motor can be attached to the drum, and a second motor- 
generator can be coupled to the fly-wheel, thus doubling the 
whole plant economically, and without handicapping the 
undertaking in its earlier years. | 

Electric driving results in a uniform torque during the 
whole revolution, and this directly tends to reduce the wear 
on the rope. | | 

The excellent safety arrangements available with the elec- 
trical drive reduce the chance of accidents and, therefore, 
the working cost. 

-If these various working economies are carefully con- 
sidered in each specific case, it seems likely that very few 
winding plants will fail to show a reduced working cost 
if converted from steam to electric driving. 


UNPUBLISHED PROCEEDINGS OF 
THE SOCIETY FOR THE EXPRESSION OF 
PRECISE OPINION. 


By “TURRIS.” 


INTERNAL CoMBUSTION ENGINES. 


THE opening meeting for the winter session of the Society 
for the Expression of Precise Opinion was held after a 
dinner at the Hotel Palatial in the Society’s smoking room. 

The President, reminding his audience of their motto, 
In Vino Veritas," explained that the Council, after an 
unlimited expenditure of liquid refreshments, had induced 
one of their honorary members, Mr. Blank Daah, to give 
his views upon The Innate Cussedness of Internal Com- 
bustion Engines." Mr. Blank Dash was not a manufac- 
turer, hence he felt confident that his remarks would bear a 
certain rough approximation to the truth. Не did not 
wish to cast undue animadversions upon other institutions, 
but it certainly seemed as though such bodies as the I.E.E. 
existed for purposes of mutually reciprocating applause. 
Mr. Blank Dash was not wel known to them. He had 
never read a paper before the I.E.E. (Applause.) He had 
never written under а nom «de plume to an electrical paper. 
(Sensation.) "Therefore his virgin public utterances would 
be of special interest. | 
. Mr. Blank Dash, 
emotion, said that his subject was, not what was the 
matter with the gas engine, but what wasn't the matter 
with the gas engine. He had no manufacturing axe 
to grind. All papers read upon that subject were either 
written directly by manufacturers or by those in their 
employ. There were others more qualified to speak on the 
subject than himself, but the wily manufacturer never allowed 
them to leave their stations without attendants. His own 
escape, which he proposed to publish at a later date, was 
more thrilling than that of Jack Sheppard. But to return to 
the internal combustion engine, everything was wrong. It 
was the scandal of Consultation Street. 
he had to narrate several defects ; for instance, the gas leakage 
was 80 bad that the Factory Inspectors had put the station 
under the Fiery Mines Act. No arc lamps were possible, but 
miners’ safety lamps were always used. Such an atmosphere 
was dangcrous to health, but it enabled them to develop a 
remunerative by-product trade in copper sulphate. New 
commutators were fitted by the electrical staff every week, 
patent agate scrapers and bucket’ conveyors removing the 
copper sulphate as formed. | 

The balancing of the engines was bad. The Otto cycle 
was incomprehensible, unless one accepted his theory that ita 
action was really a reverse process. It was like a man on a 


slippery road, who slipped back three paces for each step he 


made forward. To make any progress he must therefore 
turn round, and by taking one step nominally forward 


actually progress two steps towards his desired end. Nobody · 


in a voice tuned with broken 


N 7— — 
In his own station 
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— 
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bad ever told the truth about the Otto cycle, but he had 
applied Ohm's law, the Zeuner valve diagram, and Mr. 
Swinburne's views on Efficiency, to his theory, and found that 
the limit of error was 0:00001 ampere per division, which 
proved that his theory as to the reverse action of the Otto 
cycle balanced with the facts within the usual limite of 
human error. Their worthy president had remarked that he 
had never read а paper before the I.E.E. Не had actually 
submitted a paper upon this theory, but— 

(The speaker was here called to order, being reminded 
that they were not there to consider theories, but to get at 
operative truths.) 

Mr. Blank Dash then said tha* in addition to the wear 
and tear on the sulphate recovery plant, which caused them 
a great deal of expense, the carbon recovery plant was also a 
difficulty. Diamond-pointed drills and melinite had to be 
used to remove the carbon deposit from the combustion 
chamber. (The trade union wouldn't let them employ 
Chinese labour for drills.) The reason why the Gasville-on- 
Sea power station had lost money was due to the coat of 
diamond drills. (A voice: Why not use an oil giving a soft 
deposit ?) Yes: that had been done, but such soft deposita 
formed very rapidly, and if the piston rings fitted tightly, 
the reduced combustion space blew off the cylinder heads. 
If the piston rings were loose it streamed into the crank 
chamber, and was best removed by a 3-in. centrifugal pump 
driven off the exhaust cam shaft. 

Ignition was another difficulty. They had used magneto 
ignition, Ruhmkorff coils giving 10-in. sparks, trembler coils 
and cadmium standard cells. They had also used a booster. 
The ultimate solution would lie in coupling a polyphase 
alternator to the inlet valve levera. The wiring connections 
‘were not at all complicated, all that they had to do was to 
have as many phases as cylinders, and star-connect these at 
a. high-tension step-up transformer with an earth-connected 
slide. | 

Breakages were frequent, the cast-iron cams often burst- 
ing at the high centrifugal speeds. White-metal bearings 
contained either too much bismuth, which melted at feed- 
water temperature, or else too much tungsten, which only 
melted at the temperature of the electric furnace. 

As regarded governing, his engines governed splendidly, 
running in parallel with a battery, but other people had 
found that alternators lost several steps, about 10°054 per 
cent. per minute down hill, or 18°736 per cent. per 
minute up hill when thrown in parallel, and it was very 


difficult to make them catch up these lost steps on a frequency 


of 25 cycles per second. 
The discussion was then opened by Mr. Rag Mills, of 


Aibling's Ridge, who remarked that Mr. Blank Dash’s paper 


marked an epoch in the annals of truth, It was not given 
to all to emulate George Washington. Yet there were some 
points upon which he would like to make some remarks. He 
had never paralleled his two Pibroch engines. No, it was 
not because black didn't suit his wife's complexion. His 
first engine rated at 300 н.р. on maker's gas, and an 8,000- 
ainpere per hour battery, had kept a population of 55 customers 
supplied for two years. Load factor, 0319 per cent. This 
was a record. His first engine was peculiar. As cylinder 
heads sometimes flew off, the makers had made an engine 
without a cylinder head. The removal of the piston was 
quite simple. The bolts holding the columns were slacked 
off, and tbe cylinders and crank casing lifted bodily up 
with the shaft by the travelling crane. The whole was 
deposited upon the floor, the shaft and connecting rods 
removed, and the assistance of the local dentist invoked in 
drawing the pistons. 

Mr. Smallpaye, of Ousequay, said that his station had 
been designed for using gas, but that he had gone back to 
steam on all extensions. They had done the same at Drayton- 
brick and Blotchingstow. Moreover, he had been informed 
that the Morning Dawn gas engines used for driving the 
'Timbuctoo overhead electric railway, which had broken 
down 953 times, were about to be superseded by windmills. 
(Great sensation.) 

Mr. Levfils, of the Sclavonic Hustlinghans Co., of Mud 
Heap Field and Schnellburgh, humbly craved the permission 
of the audience to say a few words. He reckoned that the 
last speaker hadn't got quite the right hog by its tarnation 
tail. The Timbuctoo overhead wasn't a cinch. He had 


had experience of several engines, and had conceded the 
failure of the Morning Dawn engines. When quite away back 
his name had been associated with the Cock-a-doodle-doo 
engine. But the new engine which the Sclavonic Hust- 
linghans Co. were bringing out would lick an already revo- 
lutionised creation. It would have 144 cylinders and 12 
cranks, the cylinders being placed one above the other with 
central exheust valves. The blast from the latter would 
exhaust through the hollow piston-rods into the closed crank 
pits, and prevent bearings seizing due to frozen oil. 
They would be making it in all sizes—from 6 to 
600,000 H.P. They calculated to install this pat- 
tern free of charge at Timbuctoo, looking to their 
profit for the returned empty packing cases. That was 
how they did business at Schnellburgh, Sir. As to the early 
insinuations concerning the veracity of manufacturers, his 
own company had been grossly maligned by incompetent 
rivals, jealous of the perfection of their products, jealous of 
their business capabilities, jealous of—— (At this point 
the President was awakened from his slumbers, and attempted 
to closure Mr. Levfils for having spoken from the manu- 
facturer’s standpoint, reminding the audience that those 
connected with manufacturing affairs were only allowed to 
speak about each other (and never about themselves) on 
November 81st, February 30th and April 31st. He could 
not call upon Mr. Blank Dash to reply to the discussion, 


because that gentleman had been arrested by the police at 


the instance of the Kohle- Wasser-und-Alleandere-Arte, Gas- 
Maschinen-Fabrik-Handel, Ausfuhr-Gesellschaft, upon a 
charge of betrayal of State secrets (Gas-ent weichung). 


The Backbone of the Berlin A.E.G.—One of ihe 
shareholders in the Allgemeine Elektrizitüts Gesellschaft, at the 
annual meeting held on December 11th in the new administrative 
buildings on the Friedrich Karl Ufer, Berlin, suggested that the 
dividend of 11 percent. for 1905-6 might very well be increased by 
1 per cent. by not placing such a large sum to the special reserve 
fund. Herr Karl Furstenberg, who presided, replied that the 
reason which had dictated the policy in that respect in former 
years still prevailed, whilst general director Rathenau made a 
further explanation, which is of some interest as throwing light on 
the backbone of the company. He stated that they saw at the 
turn of the century how business stopped, prices receded, and other 
large electrical undertakings closed with considerable losses, but 
the crisis passed over the company's enterprise without in any way 
causing it to tremble. They owed that for the greatest part to the 
backbone of the company —the reserves (£1,875,000) and the special 
reserves (£500,000). They could not abandon that wise policy, 
because the reserves formed the corner pillars for the construction 
of their undertaking. Such gloomy times as those mentioned 
would return—when, they knew not—but they must in any case 
resist with all their means proposals which could undermine the 
solid foundation of the company. When the company only had a 
moderate capital, the shareholders recognised with the directors 
the need of collecting funds which would be at disposal without 
any diminution inthe annual profits. It was necessary to acquire 
epoch-making inventions, undertake costly experiments, make 
displays at exhibitions, &c. The heavy electrical engineering 
installations, turbines, aluminium production, high-speed railways, 
the construction of a turbine-equipped steamer, the metallic fila- 
ment lamps—all those were inventions and equipments which 
appeared worthy of the sacrifice made. In conclusion, Herr 
Rathenau declared that the company would continue in that direc- 
tion in order to maintain its position in the world. 


Kriéger Electric Carriages.—It was stated a few 
months ago, at a meeting of the Société des Voitures Electriques 
Kriéger, that the company had orders on hand for 356 carriages in 
1905-6, and that the year 1906-7 was being entered upon with book 
orders representing 257 vehicles. In addition to these, the company 
found it impossible to execute the orders accepted for the production 
of Mixte carriages, and to take over the fresh demands made 
upon it for other vehicles of a similar kind. These circumstance: 
have led to the decision to erect larger works, and a site has already 
been acquired for the purpose at Colombes (Seine), where opera- 
tions will be commenced about the middle of next year. An issue 
of 44 per cent. bonds is being made to the extent of £80,000 to 
meet the expenditure. TLe manufacturing programme for 1907 
comprises 450 carriages, of which 300 will be electrical and 150 will 
be, of the Mixte" type. In 1908 the company intends to build 
600 carriages, of which one-half will be electrical and the remainder 
of tne Mixte class. 


* In case Mr. Levtils should complain that this paraphrase grossly 


misrepresents this portion of his speech, I must remark that a literal 
report would burn a hole in the page.—TUBRIS. 
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NEW PATENTS APPLIED FOR. 


aay doin ехргевау for this journal by W. P. Тномрвон & Co., Electrical Patent 
ents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


28,091. “Improvements in or relating to telephone exchange systems." 
E. E. CLEMENT. (Date applied for under Patente Act, 1901, December 9th, 1906, 
being date of application in United States.) December 10th. (Complete.) 


98,006. ‘Improvements in anti-rheumatic rings, bracelets and the like." 
W. F. JEnnens and T. Neate. December 10th. 

28,008. “ Improvements relating to electric ignition devices of internal com- 
bustion engines for motor cycles and other services." С. Н. Orronp (trading 
as Offord & Co.) December 10th. 

28,100. “ Improvements in single-phase commutator motors with commuta- 
tion fields.”  BrEMENS-SCHUCEERTWERKE, G. m. b. H. (Date applied for under 
Patents Act, 1901, December 11th, 1905, being date of application in Germany.) 
Becember 10th. (Complete.) 

28,101. ‘* Improvements in the insulation of overhead conductors for electric 
railways and tramways.” SIEMXENS-BCHUCKERTWERKE, G. m. b. H. (Date applied 
fer under Patents Act,1901, May 80th, 1906, being date of application in 
Germany.) December 10th. (Complete.) 

28,112. “Improvements in switch controllin 
installations.“ The British THoMSON-HoUSTON 
BRIDGE. December 10th. 

28,125. Improvements іп aerophones." L. DE Forest. (Date applied for 
under Patents Act, 1901, December 22nd, 1905, being date of application in 
United States.) December 10th. (Complete.) 

28,127. ''Improvements in and relating to junction boxes for telephone 
systems," L. 8снбво & К. LoHNER (trading as Franz Schorg.) (Date applied 
for under Patents Act, 1901, December 11th, 1906, being date of application in 
Germany.) December 10th. (Complete.) 

28,157. ''Improvements in or relating to sparking plugs for internal com- 
bustion engines. А. RoBiNsoN. December llth. 

28,160. ''Automatic trolley head for electric cars and trams.” W. ре LITTLE. 
December 11th. | 

98,189. '' Apparatus for cooling electric motors." B. BrinwELL. December 
llth. (Complete.) : 

28,192. Improved construction of core grid for direct and alternating 
electric current machines. W. Deacon. December 11th. ` 

28,210. ‘“'‘Improvements in or relating to electric or galvanic socks." T. N. 
ATKINSON and A. HANNAFORD. December ilth. 


, 227. e in hand telephones." 
POTTER, jun. December llth. (Complete.) Е 

28,250. ''Improvements in incandescent electric lamps." S. J. MITCHELL. 
December 11th. 

28,260. Improvements in telephonic apparatus for the use of submarine 
divers and others." J. HOLMAN. ember llth. (Complete.) 

2, 264. Improvements in and connected with incandescent electric lamps.“ 


mechanism for electrical 
O. LID., and J. E. Woop- 


8. C. Носонток and F. M. 


= J E HuNTE and THE HELIS CELL AND ACCUMULATOR Co., LTD. Decem- 
т 11th. . 
28,276, ‘' Improvements in plates for secondary batteries." 8. O. COWPER- 


Cotes. December 12th. 
28,281. Improvements in arc lamp electrodes.“ Н. 8. HATFIELD. Decem- 


28,919. Process for preparing printing plates by means of electrolytic etoh- 
ing." Н. STRECKER-AUFERMANN. December 12th. 

28, 321. 5 SORGE NIC clip." IxEksoN Ввов., FiNCH & Co. (А. Ime- 
son, A. H, Finch and F. E. Imeson.) December 12th. 


28,842. ''Electrolytic production of pure tin." A. J. M. Тивот and L. A. 
Малое (called Nouguier). (Date applied for under Patents Act, 1901, March 
96th, 1906, being date of application in France.) December 12th. (Complete). 


28, 8688. Improvements in prepaid ‘electric meters.“ W. B. THORPE. De- 
cember 13th. 

28,869. "Improvements in electric time switches.“ 
cember 12th. 

28,370. ‘Improvements in electric furnaces.” A. HionTH. December 12th. 
(Complete.) 

28,395. Junction appliance for electrical conducting wires applied to 
material of installations, especially to sockets of incandescent lamps." P. 
Mvutuer. December 12th. 

28,406. ‘‘Improvements in plates for secondary and storage cells." E. V. 
Gnatze. December 18th. (Complete.) 

28, 418. Improved fusible plug." W. Perry. December 13th. 

28,427. “Improvements in electro-magnets or solenoids.” C. W. HILL. 
December 13th. 

28,446. ‘‘ Improvements in the method of and in means for effecting ignition 
in internal combustion motors.“ W. A. TRIER. December 13th. 


2, 498. Improved electrical system for the signalling and controlling of 
railway vehicles.” J. Н. K. McCOoLLUM. December 18th. 

28, 508. Improved method of controlling dynamo-electric machines and 
apparatus therefor.” С. Е. Воміме. (Date applied for under Patents Act, 
1901, February 17th, 1906, being date of application in the United States.) 
December 18th. (Complete.) 

28,509. Improvements in protective devices for electrical installations.“ 
ALLGEMEINE ELEKTRICITaTs GES. (Date applied for under Patents Act, 1901 
January 2nd, 1906, being date of application in Germany.) December 18th. 
(Complete.) ` 

28,522. “ Improvements in rests for telephone receivers.” 
December 14th. 

28.525. Improved means for adjustable supporting gas burners, electric 
lamps and the like and the appurtenances thereto." W. ATKINSON, J. SMITH, 
E. Вмттн апа Н. Atkinson. December 14th. 

28,536. “Electric hair brush." F. Burks. December 14th. 


28,519. Submergible electric heater." С. H.STAPLEDON. December l4th. 
(Complete.) 

28,662. “ Automatic starter for continuous current electric motors." FRIED 
Krurp AKT.-Grs. (Date applied for ander Patents Act, 1901, March 22nd, 1906, 
being date of application in Germany.) December 14th. (Complete.) 


28,579. '' Improved lid bolt for storage battery boxes and the like." THE 
CHLORIDE ELECTRICAL BroRAGE Co., LTD., and B. НЕАР. December 14th. 


28,598. '' Improvements relating to the regulation of electric furnaces.” С. 
BiNGHAM. December léth. (Complete.) 


28,600. '' A dios process and device in connection with electric arc lamps 
with supported electrodes." Н. Beck and DEUTSCHE BEcK-BOGENLAMPEN 
G. m. b. H. December l4th. 

28,601. Improved process for operating electric arc lamps with supported 
т Н. Beck and DEUTSCHE BEck-BoGENLAMPEN G. m. b. H. December 

4th. 

28,602. ‘Improvements relating to wireless telegraphy.” V. POoULREN. 
(Date applied for under Patents Act, 1901, December 15th, 1906, being date of 
application in Denmark.) December 14th. (Complete.) 

28,617. Improvements in secondary or storage batteries.“ 8. О. COWPER- 
Cores. December 15th. 

38,028. Improvement in or connected with electric switches." T. CLARK 
and I. VLAsTO. December 16th, 

8.687. Improvements in or relating to electrical fittings, bottle stoppers and 
the like.” A, WarTHO. December 15th. и rid 


W. B. THoRPE. De- 


R. W. Coan, 


е 

28,688. New application of induction furnaces.” December 15th. G. Gm. 
(Complete.) 

28,669. “Improvements in electric horns for motor vehicles and the like.'" 
L. PaLovs and P, NATHAN (trading as Palous & Beuse). (Date applied for under 
Patents Act, 1901, June 19th, 1906, being date of application in Germany.) 
December 15th. (Complete.) 


28,680. ‘‘ Improvements in the manufacture of incandescefice electric lamps. 
С. Н. Stearn and С. F. Tornas. December 15th. 

28,082. ‘‘Improvements in electrical contact clips or terminals.“ 
BETTERIDGE. December 15th. 


A. Je 


PUBLISHED SPECIFICATIONS. 


Copies of any of these cifications may be obtained of Messrs. W. P. 
THOMPSON & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


І 1904. 


MEANS FOR STARTING AND CONTROLLING ALTERNATING CURRENT Motors. W. E. 
Evans. (Union Elektricitäts Ges.) 18,284. June lith. (Rights under 
Patents, &c., Act, 1901, not granted.) 


1906. 


PRINTING TELEGRAPHS. L. Kamm. 22,874. November 8th. 


Process oF ELECTRIC WELDING ESPECIALLY APPLICABLE TO SHERT METAL 
ARTICLES. L. 8. Lachman. 28,077. November 10th. (Date applied for 
under International Convention, November 17th, 1901.) 

MERCURIAL Vapour LAMPS. J. L. Johnson. (Firm of W. С. Heraeus.) 23,818. 
November 13th. 

ELECTRICITY Motor Meters. G. Hookham, 28,561. November 16th. 

ELECTRIC TRANSFORMERS AND THE LIKE. A. P. Zani. 23,720. November 17th. 

ELECTRIC TELEGRAPHS. Siemens Bros. & Co. and G. 8. Grimston. 929,997. 
November 21st. 

ELECTRIC Arc Lamps. Н. Bevis and A. E. Angold. 94,061. November 22nd. 

APPARATUS FOR CHANGING THE FREQUENCY OF ALTERNATING ELECTRIC CURRENTS. 
ер. Төшкө Нона Co. (General Electric Co.) 3, 888. Novem- 

r 0 

DvxNAMO-ELECTRIC MACHINES PROVIDED WITH CoMMUTATORS. British Thomson- 
Houston Co. (General Electric Co.) 99,889. November 18th. 

ELASTIC SUSPENSION DEVICES FOR THE ELECTRIC MOTORS oF TRAMCAR AND LIEN 
Твоскв. М. B. Mountain, G. M. Gibson and A. Е. H. Head, 24, 058. 
November 22nd. 

DIEM ето MACHINERY. C. A. Parsons and А.Н. Law. 24,141, Novem- 

r : 

ErEcTRic SwitcHes. British Thomson-Houston Co. (General Electric Co.) 
24,236. November 28rd. 

JUNCTION Boxes AND SIMILAR APPARATUS FOR THE CONNECTION OP ELECTRIC 
Саз. OR THE LIKE. А. T. Dawson and A. Р, Pyne. 24,899. Novem. 

r А 

APPARATUS FOR CONTROLLING ELECTRIC Cincurrs. British Westinghouse Elec- 
tric & Manufacturing Co. (Westinghouse & Manufacturing Co.) 94,408. 
November 27th. 

REGULATION or ALTERNATING CURRENT ELECTRIC MoTons., Elektricitats Akt.- 
Ges. vorm. W. Lahmeyer & Co. 25,147. December 4th. (Date applied for 
under International Convention, December 2nd, 1904.) 

ELECTRIC Motor CONTROL Systems. British Thömson- Houston Co. (General 
Electric Co.) 25,518. | December 7th. 

MONETARY RECORDER FOR USE IN COMBINATION WITH THE ORDINARY TRLEPHONE 
INSTRUMENT. Ј. Н. Langley and E. W. Mason. 25,588. December 8th. 


1908. ; 


Mencurr Varour Exectaic Lamps, G. T. Fairbrother. 4,565, February 94th. 

Mrans ron PROTECTING HIGH-TENSION OVERHEAD ELECTRIC CONDUCTORS, L. 
Neu. 9,026. Aprill4th. ' Ў 

ELECTRICAL DEVICES FOR SIMULTANEOUSLY ACTUATING THE CONTROLLERS OF 
SEVERAL RAILWAY VEHICLES FROM ANY ONE OF THESE VEHICLES. Com e 
de L'Industrie Electrique et Mecanique. 9,630. April 94th. (Date applied 
for under International Convention, April 26th, 1906.) 

ELBows ков CONDUITS ron ELECTRIC WES. С. C. Sibley and G. A. Lutz. 
10,655. Мау 7th. І 

ELECTRIC SIGNALLING APPARATUS. Н. Becker. 11,908. May 14th. 

ELECTRICALLY PROPELLED VEHICLES. H. H. Lake. (Soc. Anon. Eleotromotion 
11,668. May 18th. 

ELECTRIC Furnaces. H. Röchling and W. Rodenhauser. 19,899. May 96th. 

CONTACT MAKING AND CIRCUIT CONTROLLING DEVICES EMPLOYED IN CONNECTION 
WITH THE SIGNALLING AND POINT SHIFTING ARRANGEMENTS AND THE TIME 
RecorDING Devices oF ELECTRIC TRAMWAYS AND THE LIKE. Brecknell, 

unro & Rogers, Ltd., and E. M. May. 12,694. May 815%. 

ELECTRICAL DEVICE FOR RECORDING THE BREAKING OF A FIRE PREVENTION 
SPRINKLER. W.G. Meddings. 18,117. June 6th. (Date applied for under 
international Convention, January 18th, 1906.) 

Егжствіс HEAT ALARM APPARATUS. J. Moores. 18,789. June lith. 

PULLEYS FOR THE TROLLEYS oF ELECTRIC RAILWAYS, TRAMWAYS AND OTHER 
Purposes. Н. Welsh. 16,887. July 26th. 3 

Мктнор oF Making Dynamo BRusHES. G. Preuss. 17,115. July 90th. (Date 
applied for under International Convention, July 28th, 1905.) 

ELECTRIC Ілонт Frrrmo. H. Faraday. 626. January 9th. 

Exvecrric Авс Lamps. British Thomson-Houston Co. and E. J. Murphy. 1,807° 
January 17th. 

BausH-HoLpERS ror DywAMOo-ELECTRIC MacHiwesS. J. T. Westwood and W. . 
Jones, 1,541. January 90th. 

ELECTRIC SWITCHES FOR ELECTRIC TRACTION ON THE SURFACE Contract SYSTEM:- 
В. Brown. 1,818. January 24th. | 

ELECTRIC TRAMCABR. J. А. Lycett and G. J. Conaty. 3,096. February 8th. 

ELECTRIC) Arc Lamps. British Thomson-Houston Co. (General Electric Co.) 
8,457. February 12th. А 

Process oF ELECTRICALLY CONNECTING THE FILAMENTS OF ELECTRIC GLOW LAMPS. 
WITH THIN Supply Wires. H. Kuzel. 12,168. Мау 24th. (Date applied for 
under International Convention, August 4th, 1905.) 

ELECTRICAL APPARATUS FOR CALIBRATING MEASURING INSTRUMENTS FOR ALTER~- 

+ NATING CURRENTS. Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 
14,684. June 27th. . . 

ELECTRIC FIRE ALARMS AND LIKE ЗҮЗТЕМЕ. Н. Garstang. 16,682. July lith. 

SYSTEMS or WIRELESS TELEGRAPHY APPLICABLE TO RAILWAY TRAINS AND THE 
io T P. Thompson. (Gesellschaft für Drahtlose Telegrephie.) 16,696... 

y з 
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Reasons 


1. Being fitted with Interpoles, they run sparklessly at all loads, and in either 
direction with fixed brush position. 
B 2. The upkeep in brush renewals and commutator repairs is thus reduced to a 

minimum. 

3. With suitably-selected speeds, a range of no-less than 5 : 1 in speed regulation 
can be obtained without loss of efficiency. 

4. The Prices compare favourably with any other 1st class make having 
NO Interpoles. . 
5, The details of manufacture are perfect, and prompt delivery can be made. 


WHY 


Veritys' 
| INTERPOLE 


Motors | 


Should be used 


in Preference to 


all other types 
manufactured. 


LONDON, BIRMINGHAM, BRISTOL, 
MANCHESTER, LIVERPOOL, 
29 NEWCASTLE, GLASGOW & DUBLIN. 


Veritys Ltd 


ARE 
SAFE 


ON 


250 
VOLT | 
CIRCUITS 


0 T 
N W 
E 0 


SUBJECT TO LARGE DISCOUNTS DESCRIPTION. 
Polished Cocus 


J. H. TUCKER & Co. 2 |»: 


LONDON: | BIRMINGHAM: | GLASGOW: NEWCASTLE : BELFAST : 


217, Shaftesbury Sampson Road, М. [11, Bothwell Street. | Messrs. Parkinson & Co., | Mr. J. Ardrey, 
Avenue, W.C. Bt. Nicholas Street. - | 484, High Street. 


П 20 THE ИТИ; REVIEW SUPPLEMENT NECCIN ON 


—— —M—HÀ — — 


pas н MANUFACTURING URING ENERGY u. has been п REDUCED 


From SO. to "B50. at 
COVENTRY ELECTRICITY WORKS. 


nn оа — 


Use / — 
" BENNIS" Stokers WEITE - 
and Compressed for 
FREE 
ILLUSTRATED 
| Bennett New Patent BOOKLETS 
| CHAIN GRATE. “1g 
Halved Links, г 5 
No Dumping Ваг. MACHINE-STOKING 
 BENNIS” Elevators ECONOMICAL? ” 
and CONVEYORS, and 


and 
SECURE 


RECORD RESULTS. 


“BOILER HOUSE - 


| coventry в COVENTRY BOILER-HOUSE :—Mechanical Stokers and Coal Conveyors. 
— л ЖЕФ 


——— ——— — ERES 


Air Furnaces. 
"BENNIS" Miller- 


26 99 
C BENNIS, > Lite Hulton, Bot TON. е 


р i 
* 
B 
tl mr Se e?» — 


We haye decided to put on the Market a range of Insulating Tapes to meet 
every requirement. Our principal Specialities are: 


TAPE. 


ON” TAPE: A Vulcanised Rubber Tape, faced with Pure Para 
" makes joints fit for use at 500 volts. 


A Waterproof Tape with facing of Pure Para Rubber 
WARRI NGTON TÀ PE x for outside protective purposes. 


A very adhesiye Compound Tape taking the place 
ST. HELENS TAPE : of Black Tape and rubber solution. 


а An adhesive Tape in various colors, very cheap, but 
MERSEY TAPE " of excellent quality. 


A pure hard Para Rubber Tape made by improved 
AMAZON ТАРЕ: process and thoroughly matured. 


| A Bityminous Tape for use with our well-known 
DIALITE ТАРЕ: "Dialite" Cables. 


All the above Tapes эге suarabteed for Six Months. 


We shall be pleased to send SAMPLES and PRICES on application. 


— jouw ST. HELENS GABLE and RUBBER (o, Ltd., 


Nos. 228. 


WARRINGTON. 
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THOMAS PARKER LIMITED 


ELECTRICAL ENGINEERS AND CONTRACTORS, 
m= WOLVERHAMPTON, = 


Patent nC Type DYNAMOS & MOTORS » арте 


AGCESSIBILITY, 
RELIABILITY, 


BASE OF ERECTION. 3. 
| E. Fi d : 
Protected, Ventilated and Total and Totally Enclosed. | “me n 
| Machines are fitted with ы M 
AUXILIARY COMMUTATING POLES | 3 
ensuring | 
PERFECT COMMUTATION 
| with FIXED BRUSHES. 


ackine te B cleaning or WIDE SPEED VARIATION WITH 
й Чо SHUNT REGULATION ONLY. Patent С” Type. 


tet, . —— — 


— derstium, E.C. 


Telex ‘ TOBQUATED 


W ON-TYNE: 
. Nicholas Bu idin ngs. 
um WCASTLE-OR-TYNE.” 


GLASGOW : 
19, Water 100 “г eet. 


$e „rr 


POLYPHASE GENERATORS 
AND MOTORS, 


DIRECT CURRENT 
GENERATORS, 


STEEL-CLAD MOTORS, 


Open, Protected, 
or Entirely Enclosed. 


© 


© 


ELECTRIC | 
POWER PLANTS 


For TEXTILE and PARER MILLS. 


Water Softening and | and Purifying. 


Mather & Platt, Ltd., 


Salford Iron Works, MANCHESTER. 


LEM ==! 
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м t: 
cmm ied! : In order to facili t a 
fi p n order acilitate reference, an Each Book is perfectly complete in 
J revent confusion, SIMPLEX . itself, and has been drawn up in order 
CON VITS LIMITED, bave issued to minimise trouble in ordering. 
Prices and Particulars of their well- 
known system in three books as follows: ореола 
| эн Book.—Fer ee ee Red and Blue Books now ready. 5 | 
ue 99 99 oe 
Orey „ „ Continsity n Most complete and well arranged. 


NEW CATALOGUES, 1907. - 


The Standard Price List 
of the Standard System for Electric Wiring. 
| 


| APPLY NOW, TO = pimplex Conduits Limiled. 


TELEGRAMS: е TELEPHONE 
| “Economy, Birmingham." GARRISON LANE, BIRMINGHAM, No, 2955, 
| " Audiphone, London.” 20, BUCKLERSBURY, LONDON, E.C. No. 6052 Bank. 
! “ Economical, Manchester.” 0, BULL'S READ YARD, CORPORATION ST., MANCHESTER. No. 4870. Tuttle sud 
\ „Simplex, Glasgow." 166a, WEST GEORGE STREET, GLASGOW. { P.O. 5177 Central. SUE сы 
NN 


Nat. 1047 Argyle. 


K {ONG BURNING ty 7 


1907 PATTERN. 


25 to 30 HOURS BURNING. 


IMMEDIATE DELIVERY. 


DIRECT CURRENT. 


SIMPLE MECHANISM. | ov 


T | О 
DURABLE 6 ЕС 


SOLE AGENTS: 


L. E. WILSON & CO., 


| 
IMPERIAL BUILDINGS, 20, CROSS STREET, 


MANCHESTER. 


Telephone: 344 Central. Telegrams: Telephony. Manchester.“ 
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ELECTRIC 
A” FLAT-IRONS 


я And all 
HEATING APPARATUS 
Lead for DURABILITY. 


OS WRITE FOR ILLUSTRATED LIST, &c. . 


ISENT HAI. & C o., 85, Mortimer Street, London, ГЛ 


Contractors to the Admiralty, War, India, and Colonial Offices, &с. 


lil Recording Instruments 


PATENT.) — 


THESE INSTRUMENTS RUN FOR A FORTNIGHT 
WITHOUT RE-WINDING OR RE-INKING. 


INVALUABLE FOR CENTRAL STATION ENGINEERS 
AND LARGE USERS OF CURRENT. 


MADE IN TWO FORMS :— - 


FOR SWITCHBOARDS 
AND PORTABLE USE. 


ow CHART PAPER RULED WITH STRAIGHT LINES. * 


ME ‚ 


m At 
о" . 
A . . % „ e. 
on nion P MEE 
s h mm - 


i га 


чь ЖЩ FULL PARTICULARS AND LIST NO. 8 WILL BE 
NE 4 SENT ON APPLICATION. 


>. 
: A 
T4. 


SOLE MAKERS: 


J. Н. HOLMES 
3 AND CO. 
ELECTRICAL ENGINEERS, 


NEWCASTLE.-on TYNE 


Mechanisms— 
Hardened and Tempered Steel. 
Contacts—Phosphor Bronze. 
Insulation—Sheet Mica. 


Bases—Vitrified Porcelain. 


New Type Push Button Switch. single Pole—Double Break. 


THE HART MANUFACTURING CO, 


1981 Victoria. 25, Victoria Street, LONDON, F. NW. H e Lomon 


. . REVIEW SUPPLEMENT, „машы 2, 5 


Winn "Y 2 = & T 


«4A PPP TEMPE PEE 


CARBON... SRUSHES 


FCR 


DYNAMOS AND MOTORS. 


ИГҮ ЛҮГҮ EPR AUFS PN) АРА ISP AA АРА ЧИИР, 


price I ano Act inf n on гиё DIFFERENT QUALITIES of APPLICATIBR. 


мые A 7. WATER LANE, GREAT TOWER ӘТ. E.., LONDON: 


KELVIN x JAMES. WHITE, L 


(SOEE MAKERS OF LORD KELVIN’S PATENTS.) 


n 


| lu" m | "— double the maximum voltage 
ONLY "Take no current. 
RELIABLE Z% nd have 


INT o temperature error. 
Dead. beat action. 


FS ve unaffected by stray fields. 


ER ont at all times on 
D rect or alternating circuits. 
MADE IN TWO SIZES: 6-in. SCALE, 10-in. SCALE. 


„ CAMBRIDGE STREET, GLASGOW. 
Write fer Pamphlet to Hu 66, VICTORIA STREET, LONDON. 


HIGHEST GRADE ELECTRICAL INSULATING SLOTH. 


Carefully coated with best refined binseed Oli by entirely new and original process. 
Furnished in roils ot £5; 99 апа 106 yards long. 


THE MICANITE & INSULATORS ĉo., Ltd., Empire Works, Walthamstow, London, E. 


-~ 


- 
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CASTINGS 


Gun Metal, Cast Iron, 
Phospbor Bronze. 


PATTERRS (tUÓTED FOR. 


PROMPT DELIVERY. 


| ALFRED HERBERT, LTD., 


EDGEWICK FOUNDRY, COVENTRY. 


Telegrams : “Cuivre, London.” 
Telephone : 136 Eastern. 


32” x 32” x 18” 


COPPER EXPANSION TEE 


15 made for the Largest 
Generating Station in London. 


EXHAUSTING TURBINE 
ENGINES, - 


Jl HIGH-CONDUCTIVITY 


CASTINGS and 
COPPER FORGINGS 


JOHN DORE « ‹ CO., 


Coppersmiths and Brass Founders, 
BROMLEY, MIDDYDLEGEXZ, E. 


Cheap but Reliable. 


London Office & Showroom: 3a, Upper Thames St., E. C. 


7 
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GENT & 00. Ln [ll 


Б OROP-FORGED М WROUGHT STEEL SPANNERS. 


E BG-a 


ARMSTRONG, STEVENS & SON,- 


~ WHITTALL STREET, 


JL PRICE LISTS ON APPLICATIOK. y~ 
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f “де 
ourself 


whether you w ill remain as you are. in the 

“ordinary run,” or whether you will qualify your- 
acl€ fora good position. By our system, we train 
you by POST. in your spare time, to obtain a 
good situation. We have many years’ successful 
record. We have trained thousands of people. 
We can do the same for you. 


WHY NOT GO TO THE FRONT? 


You can by our system. Just investigate thia 
FREE. Send to day for our free book How to 
Become an Electrical or Mechanical Engineer.“ 
It tells you all about out system. Don't miss 
this opportunity, but write now for the FREE 
book to 


ELECTRICAL ENGINEER INSTITUTE OF - 
CORRESPONDENCE INSTRUCTION, 


403, Neru ich House, Southampton St., 
Holborn, «London. 


FARADAY WORKS, 


LEICESTER. 


v 


г. ШШЩЩ 


аан HOLDER. 


бшеда High 
Cénductivity Wrought 
Copper Commutato» Gere. 


e 


ge 


{Ge л кыйы ый 
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AUTOMATIC INTERCOMMUNICATION BATTERY TELEPHONE. 
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THIS INSTRUMENT HAS NOW BEEN ON THE MARKET | EN 
FOR SEVERAL YEARS, DURING WHICH TIME NUMEROUS | 
IMPROVEMENTS HAVE BEEN ADDED, WITH THE RESULT 
THAT IT NOW HOLDS . 7 
AN UNEQUALLED REPUTATION FOR ALL-ROUND | | 

RELIABILITY and EFFICIENCY. — | e | | 


| 


PRICES COMPARE FAVOURABLY WITH ALL OTHERS. 
WRITE FOR PRICE LIST. 
E | 
| 
| y = | 
THE GENERAL ELECTRIC CO., LIMITED, | 
HBAD OFFICE—7j,, QUEEN VICTORIA STREET, LONDON, EC. | 
REC? TRADE MARK Works & Branches: Manchester, Birmingham, Wlitton, Glasgow, Newcastle, Cardiff, Dublin, Belfast, | 
Johannesburg, Paris, Cape Town, &c. " | 
cca EASE б GG ae oe 
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CHEAP 


a 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850), 
WALUERS, 
ARBITRATORS & 
AUCTIONEERS. 


Every Seetion of the Electrical Trades, 
Tramway Undertakings, 
Eleotricity Supply Werks. 


LONDON: 46, Watling Street, E.C. 


Telephone: 6077 Bank; Telegrams: ''Indices, London.“ 


MANCHESTER : Albert Chambers, Albert Square. 


Telephone: 8918 Central; Telegrams: ''Indioator, Manchester.“ 


MEISENBACH WORKS, 
WOLFINGTON ROAD, WEST NORWOOD, S.E. 


Messrs. PERCY HUDDLESTON & CO. 


—— . — 


Have been instructed by CARL HENTSCHEL, 1906, LTD., who are now 
taking their Electric Supply from the Mains, 


To Sell by Public Auction, 
On Tuesday, January 8th, 1907, 


At 2.30 precisely, 


The Complete Electrical Installation, 


Comprising Охе 80-н.р. Отто Gas ENGINE, ONE 24-H.r. Ditto, by Crossley Bros., 
Ltd.; One 51- u. p. Ѕтоскгокт Gas ENGINE, ONE 45-un.p. Dirto, by J. E. H. 
Andrew & Co., Ltd.; Five Comwrounp Wovxp Dynamos: One 200 volts 110 
amperes; One 110 volts 150 amperes, by Crompton & Co., Ltd.; One 112 volts 
250 amperes, by Siemens Bros. & Co., Ltd.; One 112 volts 120 amperes ; One 
65 volts 850 amperes, by Westinghouse Co., Ltd., and One Shunt Ditto, 65 volts 
200 amperes. wo Spare Arinatures ; Switchboards ; Twenty Arc Lamps; Cable 
and ire; Bix Belts; Floor Plates; Four Circular Tanks; Wrought Iron 
Tank, 13' 6* x 8 x 3; Ditto. 10 x 8' x 3; Ditto, 9' 6" x 8' 6" x 5’; Valves, 
Piping and Numerous other Effects. 

n view Day previous and Morning of Sale. Catalogues can be had of PERCY 
HeppLEsTON & Co., Electrical and Mechanical Auctioneers and Valuers, 72, 
Finsbury Pavement, London, E. C., and 16. Albany Road, Bedford. Telegrams: 
" Sultanship, London"; Telephone: 585 London Wall," 620 Chiswick.” 1154 


SITUATIONS VACANT. 
Latest time for receiving, 9.30 a.m. Thursday. 


и betters are not te be delivered te сеғ(ајп firms er individuals (if - 
known), instructions to that effect should be sent te the Manager ef the 
ELECTRICAL REVIEW, whe will de his best te carry eut such instructions. 


Letters of appileante cannot in each eases be returned (о them, nor san 
the names ef Advertisers using a number іп any way be dieclesed. 


Original Testimonials shenid never be sent. 


DEVON COUNTY ASYLUM. 


ANTED а second Resident Engineer. He must be a 
thoroughly well-trained mechanic accustomed to take 
charge of electric and steam power appliances, telephones, electric 
lighting, &o. 
He must also be & good engineering fitter. 
Wages thirty shillings (30s.) per week, with cottage free. 
Applicants to state age, also whether married or single. 
Testimonials and applications to be delivered to me not later 
than the 20th instent. 
К. Н. HARBOTTLE, F.R.I.B.A., 
Architect of the Devon County Asylum, 


County Chambers, 
Exeter, December 18th, 1906. 1092 


THE ELECTRICAL REVIEW SUPPLEMENT. 


THE *ELECTRICAL REVIEW” 


PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
Specific Articles of any Kind Wanted, or for Sale cr Exchange, are inserted at the rate of ONE PENNY 
Per Word (minimum 1а.) Lox Number and “Electrical Review” Address count as Seven Words. 


Three Consecutive insertions for the Price of Two. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered te а given Number at the Electrical Review” Office, applications Jor Names 
and Addresses of the Advertisers will be entirely disregarded, end Letters giving incorrect Box Numbers will be destroyed. 


„ The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 
OFFICIAL NOTICES, e., Is. per Line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has 
by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 
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SITUATIONS VACANT. —Continusd. 


ARGtNTINE REPUBLIC. 


ANTED, for 25th January, first-class Fitter and Erector to 

erect water-tube boiler, high-speed engine and dynamo and 

condensing plant in Argentine Republic. Experience with high- 

speed engines essential. Previous experience abroad and know- 

ledge of Spanish desirable. Engagement for six months. Salary 

£25 per calendar month. Free second-class passage out and home. 
Full pay during voyage. 

Application by letter only to Messrs. PREKCE & CARDEW, 8, Queen 
Anne's Gate, Westminster, 8.W., to be sent in not later than 
JANUARY 8rd, giving age and brief particulars of experience, with 
names of two personal references. 1157 


Owing to the many hundreds of replies through this 

ce each week, we would ask those answering Advertisements 

to be extremely accurate in giving the oorrect figures when 
addressing replies to Box Numbers. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications fer names and 
addresses of the Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.) Three Consecutive Insertions fog 
the price of two. 

Box Number and ELECTRICAL Review address count as seven words, 


E at Big Salaries constantly secured in the 
. Submarine and Wireless Telegraph Services by Students 
of the London Telegraph Training College. Two at £160 р.а. 
obtained last month. The College is licensed for Wireleas 
Telegraph Instruction by the Postmaster-General, and in view of 
what has taken place at the Berlin Conference, it is important to 
note that it is the only Institution in the United Kingdom in 
which instruction in all Systems of Wireless Telegraphy is given, 
and in which the actual messages transmitted by the different 
companies to distant stations and to ships at sea can be received 
and read by advanced students. Marconi's Wireless Tele- 
graph Oo. (Ltd.) have agreed to consider all nominations for 
Appointments made by the College.— Apply for Prospectus to the 
Secretary (“ O.“), Morse House, Earl's Court, B. W. 1009 


PPOINTMENTS.—Young Men trained for excellent positions 

. in the Submarine Cable and Wireless Telegraph Services at 
the British School of Telegraphy, 179, Olapham Road, London, 
S. W. Principal, Mr. William Lynd, the well-known Science 
Lecturer and Telegraph Expert. Licensed by H.M. Postmaster- 
General for Wireless Telegraph Instruction. Important Notioe.— 
The Principal has the authority to use for the training of Wireless 
Telegraph Operators, Marconi Installations Supplied by Marconi's 
Wireless Telegraph Co., Ltd.—Write at once to SECRRTARY for full 
particulars. (See article in ELECTRICAL Revinw, June 16th, N 

1 


D Electrical Engineer has a vacanoy for Pupil, to 
commence duties in the New Yean.—For terms, &o., apply 
L. H. Kine, Council Offioes, Whitby. 1098 


4 YOST and Estimating Clerk required with experience in elec- 
trioal trade.— Apply stating age, experience, and salary 


required to TELEPHONE WORKS, Beeston, Notts. 1158 


XPBRIENCED man wanted by large electric power and 

light distribution company to call on prospective consumers. 

Must be energetic, of good appearance and ability. Wages £2 per 

week, and season ticket. Give full particulars as to age, experi- 

ence.and references.—1169, ELecrricaL Reyixw, 4, Ludgate Hill, 
London. 


(Continued on пегі page.) 
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SITUATIONS VACANT.—Conknued. 


OREMEN, with thorough experience in general cable laying, 
wanted. State wages required.—1166, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. 


J OINTEBS, first-class, wanted. State experience and wages 
"a Кв сыыс Mm ELECTRICAL Review, 4, Ludgete Hill, 


Joge Draughtsman required in Electrical Instrument Works. 
Must have had shop experience and be competent to design 
small details.—1150, ELECTRICAL Review, 4, Ludgate Hill, London. 


AB Electrical and Mechanical Firm in the Midlands Pequue 
two Rate-Fixers; must be practical men; none but 
class mechanios need apply. Good salary to competent men.— 

1016, ELECTRICAL Review, 4, Ludgate Hill, London. 


EADING hand for aro lamp assembling. Good opportunity 
for thoroughly capable and energetic young man.— State 
ence and uirements to 405, ELECTRICAL REVIEW, 


3 Hill, London. 


pun Pupil.—-Vacancy for Pupil to obtain experience in 
all branches of central station work.—Apply Electricity 
Works, Canterbury. 1091 


REMIUM Pupil.— Vacancy occurs in municipal works in 

rovinces to learn all branches of central station and in- 

stallation work. Small salary. — 1174, ELECTRICAL RWIIVw, 4, 
Ludgate Hill, London. 


WITCHBOABD Attendant wanted, must have had previous 
experience on three-wire low-tension system. Oommencing 
wage 17s. 6d. per week. Apply, giving full particulars of previous 
experience, together with references (copies), stating when at 
liberty.—NoRTHAMPTON ELECTRIC & PowER Co., мара 


trio Lighting and Tramways Departments. Opportunity to 

good round experience in power station (2400 E. P.), 

tramway shops, mains, traffic afd installation departments.—1128, 
ELECTRICAL Beview, 4, Ludgate Hill, London. 


W CY for Pupil (premium) in Ipswich Corporation Eled- 
gain 


ANTED immediately, Draughtsman, used to intricate small 
electrical apparatus.—State age, salary, and references to 
1148, ELTCTRICAL Review, 4, Ludgate Hill, London. 


ANTED, an Electrician to superintend an accumulator 
charging plant. Must be thoroughly experienced in 
repairs. — ply by letter giving full particu of previous 
situation and the nature of the work ormed, also state age 
and salary earned to GRID, c/o Dixon's, 196, Oxford Street, W. 1142 


Wt TED, experienced Glassblower for chemical and physical 

apparatus; preference given to one ha experience in 
working quartz with an oxy-hydrogen blow-pipe.—Apply by letter, 
stating age, experience and wages required, to 1159, ELECTRICAL 
Revirw, 4, Ludgate Hill, London. 


үү 21180 Electrician accustomed to colliery work for night 
duty.—Apply M. W. WarTERHOUSz, Exhall Colliery, 
Bedworth, Nr. Nuneeton. 1149 


W^ TED, Switchboard Attendants for large industrial firm 
neer Manchester. Resident in Pendlebnry district pre- 
ferred. Eight-hour shifts. Only steady men need apply.—State 
age, 5 &0.— 1006, ELECTRICAL Revirw, 4, Ludgate Hill, 


ANT ED, a first-rate man to work and manage a Cable 
| Factory abroad. Applicants must have a thorough know- 
edge of every detail of the business, and be able to instract work- 
men. A good salary will be paid.—Apply by letter, giving ful] 
particulars to 1074, ELECTRICAL Review, 4, Ludgate Hill, London. 
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SITUATIONS VACANT.— Continued. 


WANTED, an experienced Leading Draughtsman, on direct- 
current generator work. One experienced in turbo-generator 
work preferred.— Address, giving age, experience in full, and 
Yi required, to S. С. T.,“ at Horncaatle’s, 61, Cheapside, 

.O. 1006 


W asten, Electrical Technical Graduate, with some practical 

experience, for evening work at home, must reside London 

IM мнн 1090, ErzcTRICAL Revisw, 4, Ludgate Hill, 
n | 


IREMAN, young, wanted for Midlands, used to telephones 
and lighting; wages 25s.—State experience and reference 
to 1152, ELECTRICAL Review, 4, Ludgate Hill, London. 


Ҥ letters are net te be delivered te certain firme er individuals (И | 
known), instructions te that effect ehould be sent te the Manager ef the 
ELECTRICAL REVIEW, whe will de hie best te carry eut euch instruetiene. 
Letters of applicants cannot in auch cases be returned to them, ner ean 
the names ef Advertisers using a number in any way be discleced. i 


SITUATIONS WANTED. 


Owing to the many hundreds of V 

ол och week we would ask hous рны зри vertisements 

extremely accurate in giving the correct when 
addressing replies to Box Nube. ^ ix 


Where Advertisements are ts be answered to a given number at 
the ELECTRICAL REVIEW Office, applications fer names and 
addresses of the Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 

or Onet Penny Per Word (minimum 1s.). Three Consecutive Insertions МЕ 
e price of two. : 
Box Number and ELErcrBiCAL RE m address count as seven words, 


Latest time fo» receiving, 9.30 a.m., Thursday. 


п keeper, Despatch 
Clerk or any capacity, excellent references.—Brown, 129, 
Coventry Street, Bethnal Green. 1115 


A DVERTISEB (28) requires situation as Store 


DVERTISER (age 33), with long practical experience with 
principal London electrical contracting and maintenance 
firms, also estimating and buying, desires permanent position as 
Foreman, Engineer or Manager.—1168, ErmcrRICAL Битки, 
4, Ludgate Hill, London. 


A 8 Manager of Contracting Business, preferably South Coast ; 
. long practical experience power and lighting, direct and 
polyphase current, telephones, colliery and dock plante, &0.—1063, 
ELECTRICAL Review, 4, Ludgate Hin, London. 


SSISTANT Wireman wants job 22).—'* C. S., 14, King’ 
A Mews, Theobalds Road, .d. ( ) dis 1167 


LEOTRICIAN (24), life experience, present position two 
years, gas, eteam, oil . and accumulators ; 

good wireman; references; a iner.—'' ENGINEEB,” 264, High 
Street, Stratford. | 1068 


(Continued. on neat page.) 
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SITUATIONS WANTED.—Ooniinued. 


LEOTRICAL Trades Union. Telegrams: ‘‘ Hitradion, 
London”; Telephone: 628 Oentral.—Employers req 


Com t Workmen can obtain same at short notice by use o 
or post to A. Ewzg, Olub Union Buildings, Clerkenwell 
Road, Е.С. 859 


LEOTRIOIAN desires engagement, experienced in charge of 
"heavy power plants, good references.—1117, ELBOTEICAL 
Revizw, 4, Ludgate Hill, London. 


LECTRICIAN, young (small wages for plant), or wiring.— 
28, Auckland , Battersea. 1078 


F (22) seeks re- engagement; six years’ references, 
technical training, would go abroad. — 1002, ELECTRICAL 
Revizw, 4, Ludgate Hill, London. 


OINTER-Wireman wants job; used to connecting up consumers 
: t hout; aros, &c.; good references.—'' O., 47, Upton 
Road, Sou te Road. \ 1171 


IREMAN wants work, any distance, good references.— 
Mouncry, 81, Cunliffe Street, Streatham. 1076 


IREMAN, all-round mechanic, wants job.—'' ELECTRIC,” 
80, Bt. Jamea Road, Bermondsey. | 1170 


IREMAN, quick, competent, Simplex casing, barrel, capable 
charge hand. Good refs.—Garr, 108, Lofting А 
Islington. 1161 


IREMAN’S Assistant, general experience, good references. 
—OnEVERTON, 56, Gabriel Street, Forest Hill. 1048 


switchboard, instrumente and similar work. Had sole 
e of 150 to 200 hands. Excellent references. —Garpnm, 


WIe Foreman seeks situation; oomplete knowledge of 
charge 
1156 


59, Lendsdown Road, Walthamstow, Hesex. 


M une Engineer seeks position, tramway or lighting station. 
Three years on three-wire р.с. plant, shop experience, ex- 
Small salary.— 


amination certificates, electricity and chemistry. 
1168 


Apply LITCHFIELD, Broughton, Ecoleshall, Staffs. 


PARTNERSHIPS. 


Owing to the many hundreds of replies through this 
Office each week, we would ask those answering Advertisements 
to be extremely accurate in giving the correct figures when 
addressing replies to Box Numbers. 


Where Advertisements ara ts be answered ts a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addreesss of the Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 
the price of two. 

Box Number and Exzcrrica, RxviIEW address count as seven words, 


PARTNER required, with about £600, in well-established 
Telegraph Training Oollege. Knowledge of telegraphy 

mot essential, but some electrical and commercial experience 
desirable. Full information to principals at private interview 
only. Genuine opportunity. Highest references given and re- 
quired.— Write in first instance to М. M. O.,“ at Hornonastle’s, 
61, Cheapside, Е.С. 1148 


ENTLEMAN, with capital and works experience, desires 

active interest in sound established business in North of 

England or Sootland.—1104, ELECTRICAL REVIEw, 4, Ludgate Hill, 
London. 


- 


X7 ANTED, Partner, with capital, for the manufacturing of an 
Electrical Apparatus (patent) having already а good sale. 
— 1088, ELECTRICAL Review, 4, Ludgate Hill, London. 


AGENCIES. 


Owing to the many hundreds of replies passing through this 
Office each week, we would ask those answering Ad rorci menka 
to be extremely accurate in giving the correct figures when 
addressing replies to Box Numbers. 


Where Advertisements are te be answored te a given number at 
the ELECTRICAL REVIEW Office, applieations for names and 
addresses of the Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at thé rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions fog 
the price of two. 

Box Number and ELECTRICAL Review address count as seven words. 


A WEALTHY Company of long standing with wide connections 
and a rapidly increasing business, is prepared to offer a 
valuable agency to capable business man of good appearance and 
address. London or provincial towns.—Adcress, 1070, ELECTRICAS 
Review, 4, Ludgate Hill, London. 


* 


ABLES.— Traveller, with good connection, is open to represent 
cable manufacturers.— Address Box 114, Wheeler’s Adver- 
tising Office, Manchester. 983 


HE Armorduct Manufacturing Co., Ltd., are open to appoint 
energetic Agente in Bristol, Birmingham, Nottingham, 
Belfast, and Dublin. Only responsible firms who have storage 
accommodation and live connection for conduit and cable with 
the best buyers need apply.—Apply, stating references, to Head 
Office, Farringdon Avenue, E.C. 1144 


BUSINESSES FOR SALE AND WANTED. 


Owing to the many hundreds of replies passing thro h this 
рое sach weeks we would ask those answering 3 
extremely accurate in giving the correct figures when 
addressing replies to Box Кылы: i 


Where Advertisements are to be answered to а given nuńber at 
the ELECTRICAL REVIEW Office, applications for names and 
£édressas of the Advertisers will be sntiraly disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
— * Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
ce of two. 
Box Number and ErzoTARICAL Revimw address count as seven words, 


USINESS for Sale.—Small Electrician's Business for imme- 


diate disposal, 1 manufacturing centre, easy ingoing.— 
apply in first instance, 1071, ELECTRICAL Ravizw, 4, Ludgate Hill, 
n 


p Contractors, with Motor and Oycle Engineering 

Business for sale, in good southern provincial town, well 
established, and & genuine bargain.—Apply to 1004, ELECTRICAL 
Битви, 4, Ludgete Hill, London. 


 XXTELL-Established Electrical Engineers and Contractors 


business in the Midlands, with first-class oonnection, 
exceptional opportunity for capable man, price £800, only reason 
for selling owner going abroad.— 1172, ELECTRICAL RRVIEw, 
4, Ludgate Hill, London. 


FOR SALE. 


GREAT NORTH OF SCOTLAND RAILWAY COMPANY. 


Gan of Second-hand Engines, Dynamos, &0o., for Electrio 
Lighting. 
Schedules to be obtained of the Stores Superintendent, 80, 
Guild Street, Aberdeen. | 
Т. В. MACKINTOSH, 


| Secretary." 
Aberdeen, December 22nd, 1906. 1166 


(Continued on neat page.) 
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FOR SALE.—Continued. 


Owing to the many hundreds of replies passing through this 
Office each week, we would ask those answering Advertisemente 
te be extremely accurate in giving the correct figures when 
addressing replies to Box Numbers. 


Where Advertisements are to be answered te a given number at 
the ELECTRICAL REVIEW Office, applications fer names and 
addresses of tho Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 


the price of two. 
Box Number and ELECTRICAL Review address count as seven words. 


ASH Offers wanted immediately for the following :— 150 
100-у. 25 and 32.c.P. Lamps, 6 gross Wall Plugs, 20 gross 
Switches, large quantity Main Switches and fuseboards, 6 gross 
100-v. ceiling roses, also large assortment Electric Fittings. Small 
quantity supplied; any reasonable offer accepted.— JENNINGS, 
Builder, Argyle Road, Ealing. 1141 


ECLINING Business.—For Sale, at low price, Two Steam 

Tractors practically new, central steering, will draw 6 to 

8 tons up inolines. Can be seen working by appointment.— 
Address 1035, ELECTRICAL Review, 4, Ludgate Hill, London. 


direct ourrent; good condition.—Apply BauenHawN & Oo., 


Fe Aro Lamps.—16 Second-hand Flame Lamps for Sale; 
Read 1012 


LAME Aro Lamps.—Four Flame Arcs For Sale, direot 
Е current. What offers? — Apply, 182a, Western Road. 


Brighton. 1114 


' 


OR Sale.— Eleotrio. Generating Plant, consisting of three 
Е 60 B. H. P. Ногі. Compound Engines (by Ruston, Proctor and 
Co.) 10" and 16" cyls., 18” stroke, 100 гетв. ; three two-pole 
compound-wound Dynamos (by Crompton & Co), 105 volte, 870 
amps., 750 revs.; one Booster (by Crompton & Oo.), Motor, 106 
volta, 64 в.н.р., Generator 85 volts 100 amps. ; slate Switchboard, 
8’ 6” x 5 8". Can be seen near Newcastle-on-Tyne.—For further 

iculars and permission to view, apply Тнов. W. WARD, m 


Albion Works, Sheffield. | 


ГА 


—— —— — 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, 
Cable and Arc Lampe.—Pzzcvy HUDDLESTON & Co., i 


Finsbury Pavement, E.C. 11 


OR Sale.—One 5-5.H.». 400 v., D.C. compound, E. O. O. totally 
F enclosed motor, 900 revs. One 18" 200 v. Blackman” 
porthole fan, both in excellent condition.— Miskin & Ricr, 110, 
St. Martin’s Lane, W.C. 1084 


OB Sale, 53 xw Willans & Robinson compound Engine, direct 
coupled to a D.C. Elwell Parker Dynamo, 440 to 500 volta, in 
first-class condition, ready for immediate delivery. Oheap.— 
WILLIAMS, South Bermondsey Station, London, S. E. 1082 


JOR Sale, 100 xw. Allen's Two-Crank Engine, direot-ooupled to 
a D.O. Dynamo, 440/500 volte, 850 r. m. p. (nearly new).— 
WILLIAMS & Sons, South Bermondsey Station, London, В.Ш. 1088 


‘OR Sale, 160-xw. three-crank compound enclosed Engine 
direct coupled to a multipolar C.C. Dynamo, 500 volts, only 
done a few weeks’ work. Сап now be seen working. Cheap to 


вате second removal.—WiLLIAMS AND Sons, South Bermondsey 
B ры . 1084 


Station, London, S. E. ; 


|? Sale, cheap, & quantity of Aro Lamps, various makes, open 
and enclosed. —Соммквстді ELECTRIC Co., 2, Victoria Street. 
Manchester. 1158 


Y LABB Shades for Blectric Lighting in every variety of desig: 
(x and colour. -Joun Wares Wat, Glass Manufacturer, 


Birmingham. 1042 


FOR SALE.—( Continued). 


ANGDON-Davies Motors, 1 в.н.р. 200 volte 100,~, complete 
with starter, perfect oondition,. £7 10s.—Lzxwis, Duke 
Street, Ohelmsford. . 1102 


NE Secondhand Motor by Parkers, Ltd., Wolverhampton, 
105 Volts, 80 amperes at 850 revolutions; also Rheostat and 
quantity of main cable for same. In perfect working order. 
Reason for selling due to alteration in driving of shafting.— 
Apams BROS., Haunds. 1161 


NE 9-volt 700-amp. Depositing Plant, running at 200 volte, 
new; one 150-volt 45-amp. 1100 revs. Taunton Dynamo 

with two bearings; good as new and guaranteed; £21.—Apply, 
Baxrrr & Оломтив, 86, Oharing Oross Road, London. 8200 


of the following : Each set has 10 ampere Series Aro Light- 
o of Brush Electrical Co.’s Manufacture, and of ample 
capacity to light 25 aro lamps, coupled direct to a Robey: 
Horizontal Enclosed Engine by Laminated Belt; the Engine is 
totally enclosed, crank running in oil bath, speed about 250 r.p.m., 
and it is complete with Sight Feed Lubricator and Solenoid Brake; - 
have been running оп 60 lbs. steam pressure, each set complete 
with 25 Brush Arc Lamps for each Generator, complete with 
Ammeters, Fuses, &c., and an ample supply of Carbons for same. 
These Plants have been running up toa very recent date with 
every success, and taken out owing to а more modern plant being 
installed. A Bargain, will sell cheap to clear. Suitable for 
collieries, quarries, docks, or harbours.—1122, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Tn Brush Series Aro Lighting Plants complete, consisting 
ing 


50 OIROUIT. Breakers, overload type, in London stock, 

made by Western Electrio Company, Chi ; new, 
low prices, immediate delivery.—I.T.E. ELECTRICO Co., Lrp., 20, 
Great Russell Street, London, W. O. Sole representatives for the 
І.Т.Е. Cironit Breaker. 424 


ARTICLES WANTED. 


ANTED TO PURCHASE FROM ELECTRIC LIGHTING 
Oompanies and Electrical Engineers, old and obsolete 
Dynamos, Motors, Cable, Wire, Instruments, and every descrip- 
tion of Blectrical Material, also Manufacturers’ Surplus Stocks. 
The bulk being for re-use, high cash prices can be paid.— 4. VEREY 
AND Oo., Dover. Principal in London three days a week. Tele- 
graphic Address: '' Verey, Dover.” | 8514 


Owing to the many hundreds of replies passing through this 

гл агаң тев we would ask those answering Касоне 

extremely accurato in giv the correct figures when 
addressing replies to Box e х ix 


Where Advertisements are to be answered te a given number at 
the ELECTRICAL REVIEW Office, applications for names amd 
addreeses of the Advertisers will be entirely disregarded. 


А a prepaid Advertisements are inserted under this heading at the rate 
ef One Penny Per Word (minimum 18.). Tnree Corsecutive Insertions lor 


the price of two. 
Вох Number and ELzorBICAL RN. address count as seven words, 


A — TO Electric Ligh Companies and Others.— 
e J.T. WinLiAMS & Sons, Engineers and Metal Merchants, 
South Bermondsey Railway Station, London, S. E., are cash pur- 
chasers of Engines, Boilers, and good Electric Plant for re-fixing ; 
also old obsolete Dynamos, Acoumulators, Cable, Scrap Iron and 
Loose Metals, &c. Prompt attention. National Telephone 884 pu 


1 Seoond-hand, any type, wanted; also 
Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 
Sorap Metals, and every description of Metallic Drosa -orehased 


kor cash, town or country.—Write A. Brown & Bons, 142, Lower 


Olapton Road, N.E. Telephone: 1855 North. Late of 77, Lans- 
downe Road, Dalston. DIIS ae 9121 


(Oontinued on пекі page.) 
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ARTICLES WANTED.—Coniinued. 


OTOBR-Generator, about j-H.P., or under. Motor 240-volt 
; 5 Dynamo low voltage, shunt wound. т 
or charging ignition cells; good order and cheap.—26, Nutfo 
Place, London, W. | 4 1106 


O Electric Lamp Ends, Cable and Wire bought for cash.— 
Sutru & Oo., 2, Ranelagh Road, East Ham, London, E. 2818 


LD Electric Cable, Dynamos, Machinery, Accumulators, Scrap 


Metals, or any Electrical Machinery purchased for cash in 
town or oountry.— pply to I. Luvy & Sons, 62, Albany Road, Old 
Kent Road, В.Ю. Telegraphic Address: ''Levisomnus, London.” 
Telephone No. 1747 Hop. 9697 


pli Successful Engineering Specialties wanted by firm 

of Blectrical aud Mechanical Engineers, either for manufac- 
turing or representing same in Austria-Hungary. Communica- 
tions with full particulars, address 1095, ELECTRICAL Rxvixw, 
4, Ludgate Hill, London. 


qe in any form and quantity, purchased at higheet 
prices by DBT & Co., LTD., 44, Olerkenwell Road, London. 
6522 


ANTED.—Electrio Lamp Tops and Scrap Platinum.—Epzv 
AND Oo., 29, Ludgate Hill, London. 108 


W HY keep obsolete Plant? Scrap it! Write us fer offers.— 
Doxarp McOALL, 27, Greenwich Road, В.Е. 1021 


PREMISES & SITES TO LET OR WANTED 
AND FOR SALE. 


to the many hundreds of replies passir: -ugh this 
Office each week, we would ask those answering ..^--t:sementa 
to be extremely accurate in giving the correct fi-;res when 
addressing replies to Box Numbers. 


Where Advertisements are to ^. oro (о a piven number at 
the ELECTRICAL REVIEW Off -- * ^,.,.i-atienz for names and 
addresses of the Advertise: will be eaiirel; disregarded. 


Cheap prepaid Advertisement: are inserted under this heading at the rate 
One Penny Per Word (minimum 18.). Three Consecutive Insertions tos 


ot 
the price of two. 
Box Number and Exxcraicat, RV address count as seven words, 


TS Electricians, Engineers or Motor Manufacturers.—Extensive 

manufacturing premises to let, 2600 ft. floor space, good 
light, two floors, with front shop in main road, Wimbledon. 
Rent £60, or remainder of lease (15 years) would be sold.—Apply 
Por A. Wrur, 12, Merton , Wimbledon. 1840 


WAT E or Storage (off Holborn).—New building, 
L. O. O. requirements. Ground floor (dry), 864 ft. super. 
Rent ошу £66 p.a. Theobald’s Boad, 8750 ft. super.; about £150 
‚а. — PanxixsoN's, 18-17, Fisher Street, Southampton Row 
(Holborn end). 839 


MISCELLANEOUS. 


Owing to the many hundreds of керы 
grs €! wess, we would ask 6 
extremely accurate in giving the correct figures 
addressing replies to Box Nun ET "m 


Where Advertisements are te be answered te a given number at 
the ELECTRICAL REVIEW Office, applications fer names end 
addrseses ef the Advertisers will be entirely disregarded. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
Three Consecutive Insertions for 


Вох Number and ELECTRICAL Вауу address count as seven words, 


RAWINGS.—Any description of dra undertaken by ex- 
D rienced draughtaman.—TvENzE, ‘‘ Melrose,’ Burlington 
Road, New Malden. 003 


| LEAD ASHES and LEAD RESIDUES from ACCUMULATORS. 
Telegrams BanronL" Telephone 415. 


MISCELLANEOUS. —Continued. 


NGINEERING Mathematics, Correspondence Oourse.— 
Subjects include Algebra, Trigonometry, Mensuration. 
ithms, Graphical Algebra, and Squared Paper Work, Hvalua- 

tion of Formule, &c. Students taken for the Oaloulus.— 
Particulars from the Correspondence School of a ake Tg 
Mathematios, Bilston, Staffs. 114 


PSTBIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. О. RooPpER 
AND Co., Electrical Engineers, Stafford. 80 


ANUFAOTURERS of Electrical and Mechanical Engineering 

ods who can guarantee good deliveries and desire to 

extend their sale in Lancashire, Yorkshire and Cheshire are 

requested to communicate with 1078, ELBEOTRICAL REVIEW 4, 
Ludgate Hill, London. 


OW Ready !—The Practical Engineer Electrical Pocket Book 

and Diary for 1907. Revised and enlarged. Price, cloth 

ls. ; leather gilt with pocket and elastic band, Js. 6d. net, postage 
2d.— TH» TECHNICAL PuBLISHING Co., LTD., 287, Deansgate, 
Manchester, 55, Chancary Lane, London, W.C., and all f E 


EAROHLIGHTS for Sale or Hire.—Jounson & PHILLIPS, 
Victoria Works, Charlton, Kent. 8045 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for Hames and Addresses 


of the Advertisers will be entirely disregarded, and Letters giving 
incorrect Box Rumbers will be destroyed. 


Telegrams : 
“u Acoouple, Leeds.’ 
Telephone: No 1983 “ Leeds." 


MAKERS : - 


à 


Q [ratam Merton. 


Works : Hunslet, 


John E. Raworth, 


| Queen Au Chambers, The Broadway, Westminster, 8. W. Patent Agent. 


C. PASS & SON, lta. 


BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OP 


: * Pass, 


. . THE « - 


ELECTRIC TRAMCAR HAND-BOOK, 


For aud 


MOTORMEN, DEPOT 
INSPECTORS WORKERS. 


AGNEW. 


By Wy. A. 


Posr FREE 2s. 8d. 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, E.C. 


Do 


XIV (82) 


J. PITKIN & GO. 


56, RED LION STREET, 
CLERKENWELL. 


Yay teers er У 


аф 7 5) і, 


5” Dial 
from 23/= 
(subject). 


12" Dial 
from 
£4 17 6 (subject). 


The ХАСТ * 


Un BICHROMATE BATTERIES 


WITH LIFTING ZINC 
Single Carbon, each Is. Double Carbon, each Is. 6d. 
Spare Zincs, each I4d., doz. Is. За. 
j We have recently improved this popular form of battery, 
EN! and the zincs are now used with a minimum of waste, and 
EU easily renewed. 
LIBERAL TRADE DISCOUNTS. 


Send for Illustrated List of these and other Saleable Electrical 
Goods and Novelties. 


PARCHIBALD J. WRIGHT, 


Electrical Works, Lid., 
LEYTON GREEN ROAD, LONDON, N.E. 


THE STIRLING BOILER CO., Ltå. | 
ROTHER ECL, SCOTLAND. 
See Himetratod Advortisemoent fast week. | 


| ENGAR GBERT & CO., London, | 
| ~UBRICANT MANUFAOTURERS.~ 
| Vide full advertisement in last issue, also next issue. | 


Mr. J. а, ,)ORRAIN, „МЕЕ. MIME., &o. 
Norfolm. House, Nom — Sts Londen, We | 
TRANSFERS 


ARE PARTICULARLY SUITABLE FOR 


MARKING INDICATOR BOARDS, SWITCHES, BELLS, 
TELEPHONES, DIALS, MOTORS & MACHINERY. 


82 to 60, Steolhouse Lane, BIRMINGHAM. 
(Opposite the General Hospital 


— з чуч r T» 
a, gafa. #, PE We 27 ра a 4. 
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THE CONDUCTOMETER 


AND 


ELECTRICAL CONDUCTIVITY. 


By ROLLO APPLEYARD. 


40 PAGES. 


LIMP CLOTH. 


Н. ALABASTER, GATEHOUSE & Co., 


4, LUDGATE HILL, LONDON, 
| E.C. 


ү Bea o. 
Z 23 want 


TELEGRAPH 
SWITCHING SYSTEMS, 


€ BY T. F. PURVES; 
Engineer-in-Chief's Department, &. P. O. 


CONTENTS: Ф 


SxcTIon 1. Early Switching Systems. —BECTION 2. Belgian 
System of Intercommunication Switching.—Section 8, 
ost Office “Concentrator”  System.—f3ECTIONS 4 
and 5. London New Intercommunication Switching 

System, Commercial and Electrical Details. 


H. Alabaster, Gatehouse & Co., 
4, LUDGATE HILL, 
LONDON, ж.с. 


APPLIED MAGNETISM: 


An introduction to the design of Electro- magnete Apparatus. 


75 Illustrations, 
Many 
Original. 


B J. A. 
Formerly Math; Bchol. 


CLOTH. Post FREE. 


Н. ALABASTER, GATEHOUSE & co., 
4, LUDGATE HILL, LONDON, E.C. 


Seven 
Tables. 


KINGDON, B.A., 
Pem. Coll., Oxon. 


POST 2/6 FREE. 
| 85 Illustrations. 


OZONE: 


Its Commercial Production 
and its Applications. 


sy EMILE ANDREOLI. 


Н. ALABASTER, GATEHOUSE & СО, 


4, Ludgate НШ, London. 
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STEEL ARMORED SULATING CONDUIT 


STEEL ARMOURED - 


E "INSULATING CONDUIT 
TAE HIGHEST CLASS CONDUIT: YET PRODUCED 


RUST PROOF, DAMP PROOF, 
FIRE PROOF, LEAKAGE PROOF, 
| The necessary complement of 
Thoroughly Efficient, Durable and Permanent Wiring. 


Our Conduits are now being used by: LARGE STOCKS of all Classes of 
The Admiralty, and other Government Institutions, HIGH GRADE STEEL. 
The Principal Home & Colonial Railway Companies, CONDUITS AND ACCESSORIES 
The Leading Insurance Companies. ready for IMMEDIATE DELIVERY. 

SOLID DRAWN. INSULATED. WELDED CONDUITS. 


SOLE MANUFACTURERS .“]T 


THE CONDUIT & INSULATION CO., LTD., 


Telephones: CONDUIT WORKS, 


ill Wimbledon. SUMMERS TOWN, LONDON, S.W. Кын» 


LIMITED, 


8 ыы TF ha LONDON, EA s 


200,000 
CELLS IN USE. 


BRADFORD POWER STATION BATTERY, 


Owing to the Increase 1и Price ef Raw Matarials, all prices In eur 1905 Catalogue are INCREASED 5 per cout. Mov. 1905. 


PRICE LIST. 


Y 


Lal] 
N 
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NOTHING BETTER 
IN 1906. 


LED 
THE WAY 
1885. 


CANNOT BE 
SURPASSED IN 1907. 


COPY OF OUR INTERESTING BROCHURE POST FREE ON APPLICATION Т0— 


THE SUNBEAM LAMP CO, 


Head Offices and Works: GATESHEAD-ON-TYNE. 
DEPOTS : 


LONDON--102, Charing Cross Road. 1 Р 
BIRMINGHAM-18, Burlington Chambers, New Street. 
NEWCASTLE- 21, Northumberland Street. 


ALSO AT 


BELFAST: 17, Grosvenor Road; CARDIFF: 3. West Bute Street; CORK: то, Marlboro’ Street; GLASGOW.: 108,-Argyle Street; 
LIVE RPOOL: Colonial Buildings, Water Street; MANCHESTER: 8, Prince's Chambers, John Dalton‘? Street. 
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| NEW BROTHERTON TUBE Ж 


Enamelled Steel Conduit, Tubes and 
Fittings for Electric Wiring. 


SOLID DRAWN CONDUIT 


MADE OUT OF 


SWEDISH CHARCOAL STEEL BILLETS 


| WELDED CONDUIT 


(Made out of Best English Mild Steel). 


Ordinary Ciose Joint Conduit. - Patent Watertight Fittings. 


Large Stocks kept at: 
66, Victoria Street, and 2, Collingwood Street, 
Bennett's Yard, Marsham Street, | NEWOASTLE-ON-TYNE. 


24 - His Bire si, MANCHESTER, LE 57, Middle Abbey Street, DUBLIN. 
а, ° 
30 юк 34, LOPEN Streat. | 3, Arcade Chambers, 

LIVERPOOL. St. John's Square, CARDIFF. 


Ana at the Works: 


Commercial Road, WOLVERHAMPTON. 
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ELECTRIC 


CONTINUOUS. 


THE 


| LANGDON f | 
DAVES | 
MOTOR | 

00. Lm. E 


Southwark Works, 
Deverell Street, 
London, S.E. 


© LANGDON 
| DAVIES 
MOTOR 
C0., LTD. 


A ) Southwark Works, 
: Deverell Street, 
London, S.E. 


Telephone: 277 Hop. 
Telegrams: 
‘* Damophon, London.“ 


Telephone: 277 Hop. Latest Type 20 H.P. MOTOR, 


fitted with Spur Reduction. 


ALTERNATING. 


Telegrams : 
** Damophon, London. 


Popularly 1 [= | Fully 


А Illustrated. 
Written. ost FREE. | 


APPLIED 
MAGNETISM 


STRANGE 1 III 
. HISTORY І 

DYNAMO, 

T. E. GATEHOUSE. | 


(75 Illustrations, 7 Tables). 
BY 


| J n. . KINGDON, BA 


_ Formerly 
Math. Schol. Pemb. Coll., Ozon. 


LONDON: 


H. ALABASTER, GATEHOUSE & 00., 


4, LUDGATE HILL, E. C. 


LONDON: 


Н. ‚ ALABASTER, GATEHOUSE & C0., 


4, LUDGATE HILL, Е.С, 


December 28, 1906.] 


DISPLAYED ADVERTISEMENTS. 


ADVERTISERS will please note that NEW COPY and ALTERATIONS to 


THE ELECTRICAL REYIEW SUPPLEMENT. 
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Existing Advertisements (with Blocks) should reach here 
| not later than MONDAY MORNING. 


The ELECTRICAL. REVIEW is the recognised medium of the Electrical Trades, and has BY FAR THE LARGESI CIRCULATION 
of any Electrical Industrial Paper in Great Britaln. 


HOOPER’S 


Telegraph & india-Rubber Works, Ld. 


31, LOMBARD ST., Е.С. MILLWALL DOCKS, 
(Established 1860). LONDON, E. 


PURE TAPE | HOOPER'S Vuicanised lodia Rubber 


AND STRIP, | tan the Hughes ону and thet 


&c., &c., durability bas been proved.) 
Telegrams: LINEAR London. Telephone: 1169 Avenue 2 84 Eaet. 


ELECTRICAL REVIEW. 


BINDING AND CASES. 
UBSCRIBERS and Others can have their balf- 
yearly numbers bound handsomely in Black 
Cloth at the rate of 48. per Volume. 
) CASES for binding are also supplied at 
2s. Gd. cach. 


4, LUDGATE HILL, LONDON, E.C. 


1 


1907 "PATTERN. 


Send Postcard for 
New List. 


» SWITCHES ALWAYS 
IN STOCK 


OFFICIAL NOTICES. 


Latest time for receiving 9.30 a.m. Thursday. 


COUNTY OF LONDON. 


HE LONDON COUNTY COUNCIL invites Tenders or the 
manufacture, supply and delivery of | 


(a) 250 or 300 Double-deck Roof-covered Car Bodies; 
b) 800 pairs of Maximum Traction Swing Bolster Trucks; 
8 300 Complete Electrical Equipments for operation upon 
the overhead trolley and the conduit system. 


Fall particulars and also information as to the conditions to be 
observed by Tenderers will be given in the London County Council 
Gazette, of 24th December. The Gazette, which is published 
weekly, contains particu'are of all the Tenders invited by the 
Council, and can be obtained from Messrs. P. 8. Kine & Sons, 
2 and 4, Great Smith Street, Westminster, B. W., price ld., post 
free 134. an issue, or for the whole year a prepaid subsoription 
of 6s 6d. Tenders must be upon the official Forms to be obtained 


| from the Clerk of the Council, County Hall, Spring Gardens, 


S. W., and no Tender will be received after 10 a.m. on TUESDAY, 
22nd J ANUARY, 1907. The Council does not bind itself to accept |. 
the lowest or any Tender. 
G. L. GO 
Clerk p n London County Council. 


County Hall, 
Spring Gardens, S. W., | 
December 20th, 1906. 1145 


AJAX’ onc SWITCHES 


1907, 


Improved 
Patterns and 


1907 PATTERN; 


Sole Makers. Makers : -PARMITER HOPE & SUGDEN, 


Hulme Electrical: Works, MANCHESTER. 


LonDoN—sole wisa ш: SLOAN ELECTRICAL co., Ltd., 15, fore street нии, E8 


+ 


e£. 


[December 28, £908, 
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| CHLORIDE ELECTRIGAL STORAGE CO. 


LIMITED, 


Head Office and Works : 
CLIFTON JUNCTION, 


NORTHERN OFFICE 
Standard Buildings, 


LONDON OFFICE 
59, Victoria Street, S.W. 


MANCHESTER 


City Square, Leeds. 
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F ай — 
e Just Published. ө 
—. Compiled by hl 
e E. POOLE, A. M. I. k. k., Durban, e 
Pd s for the ELECTRICAL REVIEW. AS 
e Paper Edition, 6d. net, post free 7d. | ө 
Meunted on Linen, 10. oct, post free ts. 14. 
— Mounted on Linen, with rollers top and bottom, 1a. Gd. net, post free fe. Sd. W. 
e | 


LIST OF 


p САР TN, 

eZ Electricity Supply Stations of South Africa, 1906-7. 

W. 866i; ff — 
еы „7 


0 Type of Street Lainps; Number and Н.Р. of Motors; Plant Capacity (x. w.): Bio E Engines; 
Generators; Units Sold; Price per Unit; Cost per Enit: Remarks. -Tramway Systems 3 
Locality ; Date of Opening; Owners of Works; Engineer or Manager; System of 

Supply; Rolling Stock ; Miles of Route ; Rail ‘Details: Plant; Units Last Year ; ; e 


o nu Miles Last Year ; Passengers ; Costs; Remarks. а 
| i H. Alabaster, Gatehouse & Co., ы 
| 4, Ludgate Hill, ya 
“2 
@ 


DouLTON [ROUGHING 


AND BRIDGE INSULATORS 
FOR SOLID SYSTEM CABLES. 


— GP азар 


This troughing is made of strong, hard-burnt glazed 
stoneware, with socket joints, in a variety of sizes, 
to take one or several cables. | 

The bridges are of a special admixture of clay 
fired and enamelled at a high temperature, and not 
dependent upon the glaze for insulation. 


FURTHER PABTICULARS 2 QUOTATIONS ON APPLICATION 


Cheap 
= Pre-paid = 


Advertisements 


can be received as late as 


9.30 a.m. 
Thursdayr. 


J insertions fer the price of 4 


(Box Number and 
©“ Electrical Review 
Address count 
as Beven 
W ords). 
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OUR TRUMPET BLOWN FOR US! 


These things are not left for us to say, they are said for 
us by those most qualified to k on this subject. 


“OF COURSE, the method generally used in this Country, and 
known as LINOLITE, meets most of the conditions required for 


window lighting."—Exfract from the second leading articie in the “ Electrical Review” 
for March 23rd, 1906, p. 454. 


rel. 24a, viona. THE LINOLITE COMPANY, 25a, Victoria Street, S.W. 


Where there are Electric Light, Power or Traction Stations 
in the U.K. and Colonies ? 
The System of Distribution ? 
Phase ? 
Periodicity ? 
Voltage? 
Capacity of Plant ? 


Engineer ? 
The U. E. D. gives all these particulars. 


Write for Prospectus to x 


Н. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, Е.С. 


Measures : 


AMPERES (on :001 to 1000 


EVERSHED'S 1. OLTS trom -001 to 1000 
COMBINED PORTABLE 
C. TER & | | 
М.С. АММЕ WATTS trom one Millionth to 


VOLTMETER One Million 


OHMS from Qne Microhm to 


VERSHED & VIGNOLES, LTD., several Megohms 


ACTON LANE WORKS, CHISWICK, LONDON, W. 


December 28, 1806.) 


Telegrams|:—““QUALITY,”’’ Worcester. 


HARDY & PADMORE, 


LIMITED, 
Ф) 4 Worcester Foundry, 


Worcester, ENGLAND. 


1 Г Established 1814. 
Y 


MAKBRS OF ARTISTIC 


LAMP PILLARS 


OF THE HIGHEST QUALITY, FOR 


ELECTRIC, GAS, OIL GAS, 
ACETYLENE GAS LIGHTING 


ind BOLE BASES 


AND ALL KINDS OF 


Manholes, Surface Boxes, &c. 


FOR ELECTRICAL, TELEGRAPH, TELEPHONE & SANITARY WORK. 
The following are a few of the To hich 
pappia Сыноо CO NS hava 


CHELTENHAM, SUNDERLAND. BT. HELENS. 
SHBFFIBLD. NRWOASTLE. DEVONPORT. 
GLASGOW. RPOOL. 
LONDON. OLDHAM. 


ARDIFF. 
PRESTON &o., ав. 


MAKERS OF THE NEW PATENT : 
-— SUB-CHAMBER VENTILATING PILLAR, 
di . ALSO OF THE WELL-Knows 


Weser Pur. “IDEAL” GAS & OIL ENGINES. 


‚ Fe ELECTRIC LIGHTING, 


RUBBER 
PAPER TELEPHONY, 
mms MIRES & CABLES m. 


ЕЕЕ SMISSION 


| ( А В L т 
EAGLE WHARF RD., LONDON, N. | 


THE ELEOTRIOAL REVIEW SUPPLEMENT. 


| STEARN” 
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ITHE 


ENGLISH-MADE 


ELECTRIC LAMPS 


ARE THE BEST. 


SPECIALITY : 
HIGH-VOLTAGE 


LAMPS 
Up to 250 Volts. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS 


| 


| 
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[STANDARD TYPE. NATURAL SIZE. 200 to 250 volts, 8 and 16 C.P. 
— 


WRITE FOR PRICE LIST TO THE 


ZURICH INCANDESCENCE LAMP 


|. QOMPANY, 
47, Victoria Street, LONDON, S.W. 


Factory: SANDYCOMBE ROAD, KEW GARDERS, 8.W. 


Agents for South Africa, carrying Stock : 


HARRIS, LEE & CO., Trust Buildings. 
` Fox Street) Johannesburg. 
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Third Edition. Revised and Enlarged. 


Price 28. 64. net, Post Free 2s. Gd. 


Limp Cloth, cut flush, round corners, red edges, 
demy 12 mo., suitable for pocket (size 7 x 44). 
117 pages. 71 illustrations. 


SECONDARY 
BATTERIES. 


THE ELECTRIC 
Tramcar 


Hand-Book, 


FOR MOTORMEN, INSPECTORS, 
AND DEPOT WORKERS. 


BY 
WV. А. AGNEW. 


CONTENTS; 


Тнк ELECTRIC CiRCUIT—ELECTRIC TRAMWAYS— 

ELECTRIC TrRaMcARS—CONTROLLERS—BRAKES— 

Ох THE RoAD—FaUuLTS AND BREAKDOWNS— 
INDEX, 


A Practical Handbook 
for Owners and Attendants. 


By AN ENGINEER. 


H. Alabaster, Gatehouse & Co., 


4, LUDGATE HILL, E.C. 


LONDON: 
H. ALABASTER, GATEHOUSE & CO., 


4, LUDGATE HILL, E.C. 


Telegrams : 


HEN dp 


** Laminated, 


S. e ae — 
W BELTING'| ` 


James. James. HENDRY BRIDGETON бый 


Glasgow.'" 


Cloth. Post Free, 7s. 6d. 


ELECTRIC T TRAMCAR HAND-BOOK, | APPLIED MAGNETISM: 
An introduction to the design of Electro-magnetic Apparatus. 
9 


Depot Workers. By J. A. KINGDON, B.A. 


ж. — А A a NEw. . Formerly Math. Schol. Pem. Coll., Oxon. 
2s. Gd. Post Free 28. 8d. . 75 Illustrations, Many Original; Seven Tables. 


Н. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, London, E. b. 


LARGE Stock of 
SHEETS, RODS, 
TUBES, 


in all Sizes and Qualities. 


SEND 


FOR OUR 


BOOK LIST. 


POST FREE. 


CHAS. HEYDEMANN, 


The LONDON EBONITE STORES, 


67. Aldersgate St., London, E.C. 
tEn 


WILSON-WOLF ENGINEERING CO.. 
пиле BRADFORD. ue LTD. 


MAKERS OF 


Dynamos, Motors & Fans, | 
Ф 
^ 


Н. ALABASTER, GATEHOUSE &.CO., 


W __ 120th to 20 Н.Р. » 4, Ludgate Hill, London. 


NEW CATALOGUE NOW READY. 


THE ELECTRICAL REVIEW SUPPLEMENT. (December 98, 106. i 


p | December 28, 1900.) 


The LA TEST LAMP 


Ask for Particulars, Test and Full Illustrated List. 


Solo Manufacturors г 


The Britannia Electric Lamp Werks, Ltd., 


'Phone 1704 Tottenham. SOUTH TOTTENHAM, N. 


Wires : - “° Utilicolim, Londoa."’ 


DANIELS' PATENT 


PRODUCER GAS PLANTS, 


Save 50% to 75% of Cost of Driving. 
PRESSURE AND SUCTION TYPES. 
Large Numbers Working 6 to 600 B.H.P. 


Т.Н. & J. DANIELS, Ltd., Engineers, STROUD, Glos., 


And 23, Northumberland Avenue, London, W.C, 
Telephones—42 Stroud; 7229 Gerrard. 


29 ELECTRIC WIRE CASINGS 


m BLOCKS, CLEATS, BOARDS for SWITCHES 


in stock and made to any design. 


s 4 J ACCUMULATOR CASES, BATTERY BOXES, ac. 
У made to order on shortest notice. 


J. F. & G. HARRIS. 


oue Merchants & Moulding Manufacturers, 


YARDS 8 E, WILSON STREET, FINSBURY, E.C. Telephone 
and MILLS, | 107-8-9, Ее Fields, Newcomen { Bt., Boro, B.E. | No. 1168, 
LONDON: ) Palmer Ва, 


Green St., BETHNAL GREEN, N.E. 
Please Wr 


ite for Latest Illustrated Price Lista. 


London. Wall. 
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AT LAST 


A PERFECT GEAR! 
PATENT MACHINE CUT 


DOUBLE HELICAL WHEELS. 


ES a a LE TIT р I AT EE 


THE POWER PLANT CO. LTD. 


WORKS 28, Fleet Street, 
WEST DRAYTON. LONDON, E.O. 


-ELECTRIC CABLE CASINGS. K 
ALL MADE TO THIS PATTERN. RWS | 
The prices quoted below are per 100 ft., FS 
case and cover together. RN 
Fall Size Sections on Application. 
ERU | SP FOR OTHER Prid AND 
1 


S PROMPILY S 
Switch Blocks and Cleats ТА ё Order. 
)) 8 
Size No. ..| 1 2 2 8 4 | 5 $ 5 = 
WIH... 1g” | H"| ay | ae | # | a Д й E 
GROOVE " 8 - ~ann | 3" К " * 1" 4” 8" p" $ 1” 
For B.W.G. 1 se 20 lf 77.0 7/6 | 7/14 | 1916 19/12 
— —sn | 3m | s | 66 | 94 | I8 | 18/7 
DEAL....| 2/5 pes 1 9/0 | 3/6 4/- 5/9 8/4 | 10/- | 14/- 
* Or Two Pairs of No. 18 B.W.G. 
Trade Allowance for Quantities on Application. 

TES 
WIGEES BROS., ix ouo & Tron BLOCKS. 
ONLY ADDRESS : 67-68. KING WILLIAM ST.. LONDON, E.C. 


ALUMINIUM - 


FOR ELECTRICAL CONDUCTORS, &c. 
CROSIER, STEPHENS & CO., 
| NEWCASTLE-ON-TYNE. 


446, Mansion House Chambers, London, Е С. 
e 

(у t Dr. Heinr. Traun 

= Ebout C. & SONS. 


Formerly HARBURG INDIA-RUBBER 8 CO. 
London Warehouse: F.WINTER, 8, Redoross St., 


VULCANITE WORKS: 


Large Stook kept of 
Sheets, Rods, Tubes, 


Accumulator Boxes, 
&c. 
Telegrams: 
Instantly, London. 


THE PREMIER 
WEOTOR STARTER 


Call and See our New 


SPEED REGULATING SWITCH 


(Prov. Protected). 


E. P. ALLAM & CO., 


11, Red Lion Street, Olorkenwell Road, Е.0. 


| ЗА CANDLE POWER 
95 WATTS PER CANDLE POWER. 
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wae 
MELLE, I rt PEOR 
* os 
e* ^. rere ee * у %„ °* зб» КУЧ 
*.*24 


We specialise 8 s Ta р Б ДИ DYNAMOS. 
on Small es muc. | 3 > Уса. 
Motors X ps s S Kod ON e UA. 7 
1/16 to 20 Н.Р 2 Laie е ERA 5 7 PANS 


— — 


SWITCH 


LOW RATING. BOARDS. 


LOW PRICES. E c P — LIFTS and 
HIGH QUALITY. T ES NT. à HOISTS. 


— — 


— ut 


^ ? > 
Y d 2. 
an 
. 


„ö; ¹/ñ ĩxſͤͤ „ ^ STEWART 
Write for Ww Exe _... — .. — —— ARC 
Catalogue R32. 3 ARLE РЕТ, — d LAMPS. 


— — 


»- 


— AND ALL ELECTRICAL APPLIANCES. / 


THE ELECTRIC & ORDNANCE ACCESSORIES. CO., Ltd 
Stellite Works, BIRMINGHAM. | 


у. — | - = 


CALL iNDE 8 Hamilton House, 
| | | VICTORIA EMBANKMENT, LONDON, E.C. 
eet | = 


CONSTRUCTION Works:—BELVEDERE, KENT. 
Co.,; Ltd. 


MAKERS ELECTRIC 
of all | CABLES 
CLASSES and | 
of . ACCESSORIES. 
о ЕРО ͤ S Lene 
| LAYING CALLENDER MAINS 
IN FINCHLEY. 


HOME OFFICE SPECIAL RULES 
for the Installation and Use of Electricity 
in Coa) Mines. 
fhe ELECTRICAL BEVIEW'S Suggestions 
for dealing with _ 
APPARENT DE ATE 


from Electric Shock should be in every Generating, 
Transforming and Motor House. 


4, LUDGATE HILL, LONDON, E.C. 


SUGGESTIONS FOR DEALING WITH APPARENT 
DEATH FROM ELECTRIC SHOCK. 


ILLUSTRATED. 


Some thousands of the ELECTRICAL REVIEW 's " Suggestions" are 
ltr tsë ії eféctricity works, also in manufactories and works where 
electricity is employed. Largely adopted by Mining Installation 
Contractors. Well spoken of by eminent Central Station Authorities. 


On Chromo Art Paper, 20’ x 15" à 6d. cach, post free. 


Moünted on Cardboard, edged with Linen, Varnished, Eycletted and | | 
Corded for hanging on wall Я 18. each, pos'age Bd. extra 


Mounted on Linen, with Rollere, Varnished, tor hanging on Wall ds .. 18. each, post free. 
Mounted on Linen and Folded in Cloth Case for Pocket . 1s. each, post free. 
A Special Large Edition (size 40 x 28) for use in Minos, í on Thick Paper Is. ench, post free. 
Mounted on Linen, with Rollers, Varnished Vi 9s. 6d. each, post free. 


Mounted on Cardboard, Varnished. Eyeletted and 8 to ordet sae in quantities for which 
special quotations will be made. 


The Electricity in Mines Committee ih one of its recommended rules 

stipulates that Instructions shall be posted up in every generating 

and motor house, containing directions as to the restoration of 
persons suffering from electric shock. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 
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Protection 
of 
English 
Trade. 


All goods made by Members of the China Furniture and 
Electrical Fittings Manufacturers’ Association are 
marked with above Trade Mark, WHICH IS A 
GUARANTEE OF ENGLISH MANUFACTURE, 


GASKELL & GROCOTT, 
Whitehali Works, Longport, Stoke-on-Trent. 
J. MACINTYRE & CO., LTD., 
Washington Works, Восава 
BULLERS, LTD., 
3, Laurence Pou піпоу Hill, Cannon Street, London, Е.С. 
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mew IRONCLAD 


" LONG BREAK 
MAIN 


SWITCHES. 


50-4 P. SIZE, 
32/= SUBJECT. 


i I3 | * | 

b ME . 

e - z 1 F 
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JAMES FERGUSON, 


ONE ТУШ POLLOK ST., POLLOKSHAWS. 
2 


ARE YOU IN TROUBLE WITH YOUR MAINS ? 
| IF $0 WRITE FOR PARTICULARS OF OUR 
Direct Reading Fault Localizer (RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


Telegrams: 'SrcoHM, LONDON.” 


TELEPHONE: 5414 TELEGRAMS: TELEPHONE: 5414 TELEGRAMS:** ROLLDROP" 


“FOREST ^n 5 
PROTECTED, E 

AND SOLID 

WIRE 


pA 


ELECTRIC COMPANY 


IS CoRNBROOK Ro., MANCHESTER. 


NALDER Bros. & Co. 


12, CARTERET STREET, QUEEN ANNE'S BATE, ШШЕ, S.W. 


THE 
p. CITY 


Telephone: 779 WESTMINSTE 


2/3 = 


Telegraph witching Systems 


By T. F. PURVES, 
Engineer-in-Chief's Department G. P. O. 


5 


n Switching. 


SECTIO? em. 
SECTIONS 4 and 5. оз don т cation Switching 
‚Со omin 1 and Ele ctrical Details. 


H. ALABASTER, GATEHOUSE & Co., 
4, LUDGATE HILL, LONDON, 
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MULTIPLE-WAY IRONCLAD 


DISTRIBUTIN 


FEATURES: 


High Insulation. 
Fire and Damp Proof. 
Economy in Wiring. 


У SUITABLE FOR 


Rough Usage in Works, 
Shipyards, &c. 


A. REYROLLE & CO., Lo. кх» 


LONDON DEPOT: 


Also Manufacturers of Knife and Oil Break Switches, Tubular Fuses, Wall Plugs, “eder 
Lever and Drom Type Motor Starters, E.H.T. Switchgear, &c. P d 61, Pollok Street, Pollokshaws. 


SELIG, SONNENTHAL & CO. 


- SOLE LICENSEES OF THE 
IMPROYED SAFETY WATER-POWER CLEANER 


FOR WATER-1USE BOILERS (Straight or Bent Pa dis ALSO ECONOMISER TUB! S. 


—— 


— — 


| The PREVENTS ACCIDENTS. 
ONLY PERFECT CLEANER 
for HUNDREDS IN 
TUBES OF WATER-TUBE noe. 
J BOILERS. ; ы. А 
REFERENCES 
WILL SAVE TO PROMINENT USERS 
YOUR ON 


APPLICATION. 


BOILER AND TUBES. 


It is operated by water at a pressure of from 100—150 Ibs., and will remove scale under }-in. thick. 


S6, Queen Victoria St., and Lambeth Hill LONDON, Е.С. 


W. SISSON & Co., Lr». 


GLOUCESTER. | 
PATENT ENCLOSED HIGH SPEED ENGINES. 
POWER. | LARGE OVERLOAD AUTOMATIC EXPANSION 
TRACTION CAPAGITY. GOVERNING. 
` EXCELLENT GOVERNING. SELF-LUBRICATING. 
LIGHTING. LOW CONSUMPTION. DOUBLE-ACTING. 


кыш designed for SUPERHEATED STEAM, extremely ECONOMICAL in Oil. 
Access to Working Parts very conveniently afforded by the Patent Door, which is Large. 
Light and perfectly Oil Tight, secured БЫ one Central Bolt, 


Sizes Іа Stock or Progress, 10 tà 250 B.H P. 


STANDARD SIZES UP TO 1800 B. K. E. 


Unusually ECONOMICAL under WIDE RANGE OF LOAD. 


London Agents : AGNEW & DONALDSON, 25, Victoria St., З.И. 
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ACCESSORIES 


House, Ship, 
Mill and Mine 
Installations. 


No. P. 1085. 


Large Stocks of Large Stocks of 


“WARWICK” Lamps; Telephones, 
Cables, Bells, &c., 
Flexibles, For all Purposes. 


Lampholders, and 
All Electrical 
Material. 


Choice Designs in 


Standard Service Fuse, 


MAKERS OF 
SWITCHBOARDS, 
DISTRIBUTING BOARDS, 
MAIN FUSES, 
LAMPHOLDERS, and 
ELECTRICAL 

ACCESSORIES. 


No. 9051. 


WILLIAM MCGEOCH & CO.. Lr 


WARWICK WORKS, BIRMINGHAM. 


WAREHOUSE :—108, Argyle Street, Glasgow. LONDON :—11, Charing Cross Road, W.C. 
Telegrams: '* McGEOCH,” Glasgow, Birmingham, London. 


28 un ja > . -S 24 А. „ and pa 


— — wee 


EGTRICAL & TRANSFORMER | SHEETS, STRIPS & STAMPINGS, p 
SWEDISH BARS ROUNDS SQUARES, FLATS. 


TURNER BROS 194, UPPER THAMES ST., 
ay LONDON. 


Telephone 855 Central, po ' SHEETIRON, LONDON.” 


Magnet Forgings, Slabs, Bars, 
In the Rough and Machined. 


BRIGHT DRAWN OHAROOAL IRON AND E ROUNDS, SQUARES, А Т5, HEXAGONS. : 


THE UNITED ELECTRIC CAR COMPANY, LTD. 


PRESTON, Lancs., 


Manufacturers of Railway Carriages, Tramcars for Electric Traction, 
Motor Bus Bodies and all kinds of Rolling Stock for Light Railways. 


Registered Office and Works :—STRAND- ROAD, PRESTON, LANCS. 


eom: wW pa- aa — — рее 


E m 


ELECTRIC LIGHT FITTINGS 


Electric Radiators. 


MILD STEEL CASTINGS FOR MAGNETS. Lieber's Code used. ESTABLISHED 1870. Plain and Slotted. - | 
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WILLANS & ROBINSON, Li, 


VICTORIA WORKS, RUGBY. 


STEAM TURBINES 


(Manufactured under License from:C. А. PARSONS а CO.) 


Cru 


VICKERS SONS & MAXIM, L 


S HK ETF FIELD. 


Telegrams: YICKERS, SHEFFIELD. On Admiralty and War Office Lists. 


VICKERS’ 


_Variahle Speed 


MOTORS $ 


SPEED RANGE UP TO 


G:1 


by Shunt Regulation only. 


Full Power at all Speeds. 


——— 
MAKERS OF 
Continuous and Alternating Current | | 
Generators and Motors of all sizes. ELECTRIC COAL HOIST to raise ONE TON at 200 ft. per minute. 


fc rims $ 
IGRANIC” 


TYPES 


ALTERNATING 
MOTORS 


REVERSE and 
PROTECT. 


SEE NEW LEAFLET. 


Adams Manufacturing Co., Ltd, 


147, Queen Victoria Street, Е.С. 
Works: BEDFORD. 


Pr ved by WILIA Cats, L'p., Hogarth House, Bouverie Street, E. O., and Published by the Proprietors, Н. ALABASTRR, OAO & Co., €, Undgate Hill, London. 
f 
— E" a НЕЕ pe ч 


Jer 


Vol. LIX. 


pee AU Rights 
No. 1518, 


mt ON: PUBLISHING OFFICE, »4 LUDGATE Е HILL, Е. X1 Murray Street and M, Warren Bice. 


Unter den Lin 


reat Britain 
J. 


" s 


Contractors, 

Cable Makers and 

Electrical Engineers. 
Bee Advt. page 15. 


yo" 


THE RANKINE PATENT FEED 
WATER FILTER CO., Ltd., 


14, Water Street, 
Liverpool. 


London Office: Thos, S. Rice, M. I. Mech. B., 


00, Watling Street, B.O. 


RUMNEY & RUMNEY, 


39, Victoria Street, S. W. 


BASTIAN METERS, MERCUBY LAMPS, 
BITUMEN, BOXES, SWITCHBOARDS, 


BROCKIE-PELL 


FLAME 
ENCLOSED 
OPEN TYPE 


ARC LAMPS. 


60. Worship Street, LONDON. Е.С. 


GILBERT 
ARC 
LAMPS, 


Онтиеговь, 


CANTIE SWITCH Mfg. Co. 


Contractors to the Admiralty, 
69, MOUNT ST., NOTTINGHAM. 


TOTALLY ENCLOSED IRONGLADS, 75-900 a. 500 v. 
Quick “Maka” and '' Break." Automatic Locking. 


— ane [E . 


SLECTROMOTORS, Li T" 


MOTOR and DYNAMO 
MANUFACTURERS, 


OPENSHAW, manchester. 


all other countries 
Borvzav, Librairie Entrangére, 22, Rae de la 
Telegraphic Address: “ Ageekay, London.“ 


|  Viotoria Works, V 


— 


DECEMBER 28, 1906. 


la Banque. Berlin: AA ну 80 
А В С Code. 


‘RHODES: „тоат, 


ELECTRICAL MFG. CO., Lid., 
Head Office & Works: Riverside Werks, Doncaster. 


anchos Telegrams: 
= " RHODIQUR," all offices. 


I7 MOTORS. 


LANCASHIRE 
J DYNAMO & 
TRAFFORD MOTOR 
CHES CO., Ltd. 


MANCHESTER. 


SINGLE-PHASE MOTORS. 
k. BROOK, Ltd., 


Coine Road, 
HUDDERSFIELD. 


WESTERN ELECTRIC CO., 


171, Queen Victoria St., B. C., 
and North Woelwich, B. 


Bee Advertisement, p. 58, 


CONNOLLY BROS, Ltd., 


for 
WIRES AND CABLES. 


Boe Advertisement last week, p. B. 


CECIL HODGES 


AND co., 


SWITCHBOARD & INSTRUMENT MAKERS, 
Balfour Mense, Finsbury Pavement, LONDON, Е.С. 


STATION SWITCHBOARDS. 


J. G. WHITE & COMPANY, Ltd., 
Electrical, Mechanical & Civil Engineers, 
GENERAL CONTRACTORS, 


9, Cloak Lane, Cannon St., London, B.C. 


Tel.: Whitteriok, London 
Telp.: 8306- 7-8 London Wall, 9686 Central. 


THE 


MIRRLEES. WATSON 
Co., Ltd., 
Glasgow. 


CONDENSING PLANT. 


Y ` 


A 


4 272 е 


Tes at G.P.O. as | 


PRIOR, 


Newspaper. FOURPENCBR, 


SUBSCRIPTION ann P e inclusi 
Pecan Se, — 


um No. 933 Holborn. 


LONDON, E.C. 


2 
Telegraph ТТ 
апа 5 Е 7 Á 
Dr. CASSIRER & Co. 
211, Upper Thames $1., E.C., 


and Charlottenburg. 
CABLE and RUBBER WORKS. 


BRISTOL’S 


RECORDING INSTRUMENTS, 
Far Preseurs, Temperature and Electricity. 


J. W. & O. J. PHILLIPS, 
43, COLLEGE HILL, LONDON. E. c. 
And 7, Park Square, LEEDS. 


CHURTON 
A.O. а D.C. GENERATORS а 


MOTORS. 


T. HARDING CHURTON & CO., 
Atlas Werks, Water Lane, LEEDS. 


F. W. BERK & Co., Ltd 
LONDON, E C. 


WORK R—*trattord and Swansea 
RALPH NEAL, 


Maker ef Presses, Press Teele & Punches ef every 
desoriptien fer Electrical & Meshanieal Enginsers. 
Blanks, Washers, Press Piercings, Die Stampings in 
Steel, Brass, or any Material, for the Trade. 
LABELS 2 NAME PLATES A SPECIALITY. 
48 а 60, PERCIVAL STREET, LONDON, £.6. 


Telephons—4549 Central. 
ERITH'S GRATELESS 


UNDERFEED 
STOKERS. 


ERITH’S ENGINEERING Co., Ltd. 
70, Gracechurch 8t., LONDON. 


N.C.S. 


INSULATION TESTING SET, 
The OHMER.“ 
Latest, Lightest, Best, and Cheapest. 


NALDER Bros. & THOMPSON, Ld. 
84, Queen Street, London, Ш.О. | 
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May those who ü not use 
GLOVER'S CABLES 
Enjoy a Happy New Year. . 


Our Customers have ensured this. 


W. Т. GLOVER & CO., Lid, 
Trafford Park, MANCHESTER. 


Й 


4, 53, Victoria St., WESTMINSTER. 


Telegrams: KORTING, LONDON. . 
Telephone: 49, Victoria. 


5, ep ES 


EJECTOR CONDENSERS. 
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IMPROVED 


NON-RETURN VALVES. 


AUTOMATIC EXHAUST VALVES. 


HIGH. EFFICIENCY 


CENTRIFUGAL PUMPS. 


 HIBH VACUUM 


EJECTOR CONDENSERS 


FOR STEAM TURBINES.. 
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I 
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WILSON HARTWELL & C., LTD.. 


Electric Light and Power Engineers, 
VOLT WORKS, 


LEEDS. 
Telegraphie Address: HARTNELL, LEEDS. Telephone No. 282. 


MANUFACTURERS Jr "UY ЕШ ИШЕ 


Large Stocks at our Stores it Dundee ч! н JJ 
and Clouded, SAM soft Canadian Am Shipments 


direct from the ape 


Contractors to His UM МҮН S Government. 


R. & S. BAXTER 
t, ишуди, Dundee. 
Commercial Court. 


IRON WORK TELEGRAPH, TELEPHONE, 


ELECTRICAL and GENERAL : 
ылайда: ; PURPOSES 


AAA. Galvanized 
Fittings 
|. et 
Ltd., every 
; description. 


THOMAS WILLIAM _LENCH, 
EXCELSIOR WOR 


BLACKHEATH, 


STAFFORDSHIRE. 


_ з | PARTRIDGE CARBON BRUSHES. 
m. Е aA. OMM | $elf-Lubricaing. e Hatton Ge Garden, E nc. „ LONDON. | 
FLAME LAMPS 


(IN ALL VOLTAGES) 


KEPT IN STOCK. 
А 


.ELEOTRIO 
OB BELT-DRIVEN, 


= 


ry 


! il! m 


| Td 


A 
aii luo” 


VENTILATING. 


aJ 


ИТНИ 
ШШШ 
ИШ 


|||!!! 
|! 


il Ju І 
illl | 


Til 


а 
7, Farringdon Avenue, LONDON, N, Ё.0. 


Il 
[ 


JAMES: KEITH & BLACKMAN С C0. 


THE *GROVER SPRING 
WASHER" NUT LOCK. 


I 


THE E GABRIEL LAMP CO., 
15, Victoria Street, LONDON, S.W. 


Telephone: 5225, Westminster. Telegrams: ‘Gabionage.’ 
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BELLISS & MORCOM, Limiten. 


BIRMINGHAM, ENGLAND. 


London Office, В, VIOTORIA STREET, 8.W. 


Telegrams: Belliss, Birmingham. 


ESTABLISHED OVER 


50 YEARS. 


* ' T I J c * " i P" E v 20 m > j 
"44 ы : А А тиг , — 
i " дё SES, : N A i 
. | NES ^, $ . ; TEL bet tage, aT 
* у OR A AD рун шич. ES — OP P» — — : 


1500-KW. SET AS айдаа TO LEEDS, HACKNEY, DUBLIN, LONDON BIRMINGHAM, ac. 


ENGINES AND CONDENSING PLANTS, 


| 3000 ENGINES, representing 500,000 H.P. Built. 


A 


DICK. KERR е CO., 


LIMITED, | 
ABCHURCH YARD, CANNON STREET, 


LONDON, E.C. | 
PRESTON, Lancs. KILMARNOCK, М.В. 


ELECTRIC CRANE EQUIPMENTS. (н. 


CONTROLLERS 


The Con- 
— 0585 troller shown 
We have de- herewith has 


been specially 
designed as 
part of our 
Crane Equip- 
ment. It is 
provided with ||, 
'our Patent |V 
M. S. B. O. de- 
vice, and is 
designed to be 
self-contained 
with resist- 
ances, which / | 
form part of the 


signed a special 
Motor for 
Cranes, Hoists 
and purposes 
where the per- 
formance of the 
Motor is heavy, 
yet intermittent. 
It is efficient over 
a wide range of 
load, and is de- 
signed to meet 
overloads in 
normal working up to 50 per cent. above the rated capa- ander: 
city. The motors can be supplied with a Magnetic {тате 
Brake of special design, as shown in the illustration. „ксы enowine working рама. | 


— => СӘ 


Crane Motor fitted with Magnetic Brake. . 


, f : | 
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FREDERICK SMITH AND COMPANY, 


WIRE MANUFACTURERS, LIMITED, 


Contractors to British and Foreign Govsrnmonts and Railway Companiss. 
Telegraphic Addresses :—‘‘ ANACONDA, MANOHNBSTEBR" ; “ SMITH, HALIFAX.” 


COPPER. WIRE 


100 Per Cent. Conductivity. All Sizes to 001. 


Hard Drawn H.C. Copper Lins Wirs; Spsolal Tinned Wire. 


ARADC Tho 


COPPER TROLLEY WIRE, 


Specially Prepared and Tested ; Pa e and Mile Lengths. 


GILICIUM BRONZE WIRE — GE 
| 2 | o, z 
moos her жал T POMMES 

Сс QUALITY, fer Telephene Lines, дг. d^. RTL S 


Telegraph Line Wire to all Specifications; Galvanised Patent Steel Wire: 
Stay Wire and Guard Wire for Trolley Lines; Galvanised Steel Strand. 


COPPER and BRONZE, MANCHESTER, | PON and STEEL; дурах 


Telegrams: “ ELECTRIC, 108008.” TELEPHORE No. 3108 London Wall, 


THE LONDON ELECTRIC WIRE C0., Lr. 


Offices and Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
! Works: СЕО E. 


MANUFACTURERS OF 


CABLES OF LIGHT, MEDIUM AND HIGH 
| INSU LATION for Electric Lighting; Electric Power; Telegraphs and 


. Telephones. 


S | L K C OV E R Е D WI R ES: pm Platinoid, | Eureka, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


| F L EXI B L E CO R DS of all descriptions for Incandescent Lamps, &c. 
| DY N AM O B R U S H ES: Ordinary type,, Sparkless,” and Self- 


Lubricating.” 


PLATINOID, EUREKA A RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. | 


Jointing Materials; Varnishes and Sundry Appliances. 
"Contractors to H.M. Goverament and the leading Electric Light and Telephone Companies. Price Liste ea Appiication. 


< 
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3-CORE CABL 


FOR 20,000 VOLTS WORKING PRESSURE. 


FULL SIZE. 


"ems". GOUNTY OF DURHAM СО”$. CGRDER. 


80,000 Volts after bending round barrel 12 times dia. of Cable. 
50,000 Volts for 3 Hours. . 

TESTS COMPLIED WITH 30,000 Volts for 5 Hours at a Temperature of 156° Р. 
90,000 Volts for a Minutes at a Temperature of 156° P. 


BRITISH INSULATED = HELSBY CABLES, Ltd, 


PRESCOT, HELSBY & LIVERPOOL. 


MOVING COIL AMMETERS ano VOLTMETERS. 3.7 


| ES “Б 
ROUND PATTERN. SECTOR TYPE. HORIZONTAL TYPE. gr . fg 
VERTICAL EDGWISE TYPE. LARGE ROUND PATTERN. [* ; 


HIGHEST ACCURACY AND BEST POSSIBLE WORKMANSHIP ONLY. 


The Illustration shows a Vertical Edgewise instrument in our Pateat 
Mounting. The adjustment allows the case to swing on the axis 
of the instrument so as to preserve a uniform appearance with a 
number of instruments fixed on the same horizontal line, although 
they may not be set at the same angle. 


ERNEST F. MOY, L= 


MANUFACTURING ELECTRICAL ENGINBERS and GOVERNMENT CONTRACTORS. 


GREENLAND PLACE, CAMDEN TOWN, LONDON, м.м. 


N 
$ 
S 


(Т HAVING COME TO OUR KNOWLEDGE THAT A STATEMENT HAS BEEN 
CIRCULATED BY SOME OF OUR COMPETITORS TO THE EFFECT THAT WE ARE 
MEMBERS OF THE RECENTLY FORMED ELECTRICAL CONDUIT MANUFACTURERS 
ASSOCIATION, WE BEG TO INFORM OUR CUSTOMERS THAT THIS IS NOT THE 
CASE, AND THAT WE ARE QUITE FREE TO QUOTE ON OUR USUAL BASIS, 
vizi~-LOWEST PRICES CONSISTENT WITH GOOD QUALITY. 


с OLDBURY * CONDUITS are supplied in ALL GRADES, viz:— CLOSE-JOINT, 
WELDED, BRAZED, and SOLID-DRAWN. BITHER FOR SOCKET or SCREWED /SYSTEM. 
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|RHODES 


for Electrical Stampings. 


BEST in тне WORLD. 


NOTCHING PRESSES, 
SMOOTHING ROLLERS, 
HIGH-SPEED GUILLOTINE SHEARS, 
| CIRCLE-CUTTING SHEARS, óc. дс. 
| All Binds of Braziers', Copperamitha' and Tinmen’s Tools. 


J. RHODES & SONS, Ltd., Wakefleld, ENG. 


CHSTABLISHE|ED 1824.) 


б o 


DE 
QS 


FOR RELIABLE WORK USE 
“LIVERPOOL CABLES.” - ©) Q 


FIRE-RESISTING CABLES MADE TO ANY 
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MCDOUGALL’S PATENT 
GREASE EXTRACTOR 


FROM EXHAUST STEAM. 
For Condensing or Non-Condensing Steam Engines. 


THE BEST METHOD OF PREVENTING GREASE, &c., 
PASSING INTO THE BOILERS. 


HAND OR AUTOMATIC DRAIN WITH 
COMBINED COLLECTING CHAMBER. 


MCDOUGALL'S NEW 
PATENT STEAM TRAPS 


THE VERY LATEST. 
Now Design for High Pressures and Superheated Steam. 


Send for Partioulars.- 


SOLE MAKERS: 


W. B. HAIGH & CO., Ltd., 


Plane Street, OLDHAM. 


THE LIVERPOOL ELECTRIC GABLE 00, ЦИ, 


O Manufacturers of Electric Wires and Cables. 


SPECIFICATION. 
e 


| ЖАЗ 
Q V 


DRILLING MACHINE 


No. 2. 


Four Speeds. 
Belt) Drive. 
Ball-Bearing Thrust. 
Screw and Sensitive Feed. 
Fast and Loose Pulley. 
Self-Centreing Chuck. 
Drills to 4” Diameter. 


= The BEST and CHEAPEST 8 
у Machine on the Market 


Price £4 10s. nies, Belt.) 


JOSEPH BRADBURY, 
New St. Works, BRAINTREE. 


~e — 


Peg ee uuu un UTR MIND 


“/ 
Ф 
n 
& Y Bead Offices & Works : Vauxhall Rd., — N. < 


kee BRA E 

: FITZROY WORKS 
; 35210364 EUSTON R a 

Lo ND o N j li dd 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANIZED OR UNGALVANISED, UNDERTAKEN IN CONNECTION 
WITH ELECTRICAL WORK. 


————.̃—.—. — a IIE TI I IE ET IE IT FTI I AG MM OT I TE a OI ¼— — — 
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Newest & Pretty Designs of Fancy Lamps 


New Catalogue Just Out, sent to tho Trade on application. E 


PHILIPS & C0. 
| 


W.W. 178—250 V., 5—16 C.P. | L 176—250 V., 5—16 C.P. 1%” dia. 176—250 V., Б C.P. 


A. most prosperous 


New Year's Business 


to all our friends. 


PHILIPS & CO. 


| 


December $8, 1908.) 
THE 


- MOST , COMPLICATED 
. : INSULATORS, 
.- wth or win Meta.l parts, 
-  .aüre produced with 


“Roburine 


The E ~The B Best™ est Material for ' : 
Electrical Work. 


THE ELECTRICAL REVIEW. 


ЛНА 


1001.0 ad 


ILLUSTRATED LIST POST- FREE. Z 


ow 


E THE’... 

| TENE ЧАН, 
15, Victoria' Street, ii 
LONDON, 8. W. E 


IF YOU HAVE A 


CROSBY PRESSURE 


You bave the Best. 


IT TELLS YOU WHAT’S GOING ON im 
THE BOILER HOUSE. 


A faithful and untiring servant 
Working for you Day and. Night. 


Pd 


Gd. Low Voltage. Gd. High Voltage 
(Subject to Láberal Trade Discount). 


Consol Electrio Lamps | 


17, VICTORIA ВТЕЕЕТ, 
LOWDOR, . W. 


— —— 3 
IVORIDE 
THE NEW IMITATION IVORY. 


Non*»Flammable, Insulating. 
MADE ALSO IN COLOURS. 


Уу у a a em) 
Wriie for Samples and Particulars to 


D. H. BONNELLA & SON, Ltd., 


IWORY, BONE & WOOD URIENE 
MANUFACTURING ELECTRICIANS, 
58 6 60. MORTIMER STREET, LONDON, W. 


We also make a DRAFT RECORDER for recording 
the Pressure of Air in a Boiler Ashpit or the 
Drafts in Chimneys, &c. 


Write for full Particulars, asking for Catalogue “D 3." 


CROSBY STEAM GAGE & VALVE CO. 


147, Queen Victoria Street, LONDON, E.C. 


BEECROFT & WIGHTMAN, LTD., 


Timber Merchants and Casing Makers, 


HARRIS STREET, BRADFORD. 
ALSO AT HULL LIVERPOOL, AND GLASGOW, 


British L. M. Ericsson Manufacturing 00. T" 


Telephone :— 


1940 HOLBORN. BYRON HOUSE, 82 to 85, Fleet St., Е.О. Telographio RIOBSON, LONDON.” 


Works : Beeston, near Nottingham. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS & TESTING INSTRUMENTS, &. 


SPECIALITY = — 


TELEPHONE INSTRUMENTS Fon 
«ss MAGNETO AND BATTERY RINGING. 
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| On Admiralty ала | 
War О (ce [ists 


ESTO? 1860. 


yCING GEAR ое 


chinery, and we advise 


єй SIMPLE you to send us your 
OR EFFECTIVE & RELIABLE enquiries for Motors and 


Dynamos.— Michael Pal & 


also RAW HIDE PINIONS een А-А 


ment Mansions, Victoria 


ena CUT GEAR pipe 


Tele rams: S as PHONE e 
| PN | 80. 


"GEARING. 


LARGEST 
MAKERS 


DAVID BROWN & SONS £r 
HUDDERSFIELD. 


MARSH, SON & CL, Ln. 


— MANUFACTURERS. 


Electrical Accessories and Electrical Fittings 


тт N aq for Export. 
PEHY. » E 856, GERRARD ST., SOHO, LONDON, W., 
MAC | Ж ar ЕШ ENGLAND. 


Branches at MANCHESTER and BIRMINGHAM 


The serious objection for Floor Plugs is 


Fleer Ping with Dest-Preef Cover. 
that dust accoumulates in the holes conducting the Current and into which the SEND FOR ILLUSTRATED CATALOGUE. 
Pins are inserted. To overcome this difficulty we have improved the general 


design b by M oad same Cb our e n ae ко! kong tthe two 
shown in th in its open tion. en the plug is taken out the two . e 
holes through which the conducting pins are inserted are covered by a B SPECIAL OESIQNS ANO QUOTATIONS SUPPLIED Р REQUIRED. 


Plate, which closes down and is held securely ly by a spring. 
А 1 S. 


Post Free. 


Popularly Written. EN 
Fully Illustrated. 


"STRANGE HISTORY “ 


|^. OF A DYNAMO. 
t ву | 


NO T. E. GATEHOUSE. 


The Only Existing Re-chargeable 
Dry Cell or Accumulator. 


is Guaranteed to be of Superior Patented 
Construction, of unapproached capacity, 
and of great durability, which can 
be relled on in all climates. 


MANUFACTURED BY 


The HELIS CELL & ACCUMULATOR to. Ltd., 


53-54, OHANOERY LANE, LONDON, W.O. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, 
London, E.Ç: 
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PORTABLE MOVING COIL INSTRUMENTS 
ALTERNATING AND DIRECT CURRENT. 


PRICES from £3 O O List. 


ELLIOTT BROTHERS 


Century Works, [p^ Leicester Square, 


LEWISHAM, S.E. 
Telephones: 218 and 287, Deptford. 


LONDON, W.C. 
Telephone : 8853, Gerrard. 


DOWSING ELECTRIC RADIATOR 


(Fitted with new pateat Lamp Clips and Lampholdore.) 


Immediate Delivery. 


Suitable 

for 
Christmas 

Presents. 


Handsome. 


One Unit 
Electricity 


per 
hour, 
per unit 
costing 
14. per 
hour 
Portable. . | ки. 
Type 426. half on. 
Fan shaped, граза ооррегачї reflector, with 
fancy b frame, four luminous heat lamps, 
two switches, three yards flexible wire, 
dos: e £5 Se. Od. 
rall Dimensions (approximate). 


Height 3 803 ins. Width 29; ins. Depth 103 ins. 


For List with Trade Terms appiy to the Patentees: 


THE DOWSING RAOIANT HEAT CO., LTD., 


ior ra 24, Budge Row, Cannon Street, elegans; ; 
Bank. LONDON, E.C. ri rd 


The Clectrical Review 


LIST OF ELECTRICITY 


SUPPLY WORKS 


OF THE UNITED KINGDOM. 
1906-7. 


CONTAINING THE FOLLOWING USEFUL INFORMATION: | 


Place; Supply Authority; Year of opening; Engineer; Pressure i 

of Ma ом volts; Frequency and phase; Total capacity of plant, KW.; í 
oad recorded in kw.; Storage battery max. discharge; Total 
capital үп. Private lighting, equivalent 8 c.P. lamps; Public 
ghting ; п.р. of private motors; No. end H. p. of traction 
Е Total connections of all kinds, equivalent 8 с.р. lamps; 
Percenta e increase during ia Price charged per unit, pence; 

System of charging; Units sold during last complete year; Remarks. 


Mounted on Linen, 2/-, Post Free 2/3. 
Mounted on Linen and Rollers, 3/-, Post Free, 3 4. 


Н. ALABASTER, GATEHOUSE & Co., 


4, LUDGATE HILL, LONDON, 
E.C. 


At Loch Leven Driving Two Direct Coupled Generators. 


TURBINES & PELTON WHEELS 


FOR ALL DUTIES. 
JAMES GORDON & OO., 


81 & 83, Knightrider Street, London, Е.С. 


AU 
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USE D. & S. No. 227 
PATENT CEILING 
ROSE AND SAVE 


ад a А. 
ixl 


a 


Е 


aus otl 


al 


LH 4 

I5 i k | After the Boxes are fixed, any of these Interchangable 
| } i Hd 4 Fittings can be erected on them. Large Stocks kept. 
Se y Gas or Standard Electric Conduit Thread. | 


à 
~ 


Dorman & SMITH, 


Ordsal Electrical Works, Salford, MANCHESTER. 


London Office :—94, Charing Cross Road, wW O. 


Glasgow Office: 126, Bothwell Street, Glasgow. | 
Australasian Agency: 56, Margaret Street, Sydney. 


= 


— — — — — O 


** 
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MACHINERY г MATERIAL 


FOR ALL KINDS OF 


QRINDING & POLISHING. 


Polishing Lathes, Buffing Machines, 
Emery Wheel Machines, Emery Wheels, 
Large Overhand Bobs, Calico Mops, 
Polishing Bobs, Felt, 
Polishing Compoistions. 


SPECIAL MATERIAL for иа! Fittinas Makers. 


MOTOR-DRIVEN POLISHING LATHES. 
We keep a large and varied stock of Polishing Leather. 


Write for Lists to 


W. CANNING & Co., 


GREAT HAMPTON STREET, 
BIRMINGHAM. 


Telephone: 
No. 1 BEDFORD, 


SUITABLE FOR 


ELECTRIC 
LIGHT, 
POWER, MILL, 
and 
TRACTION 


WORK. 


Standard Single, Two 
and Three-Crank 
Compound, or Triple 
Expansion Type 
from 15—2000 B.H.P. 


THE ELECTRICAL REVIEW. 


WELLS’ ‘Lightning’ 
Lime & Color Washer. 


A Great Saving Time, Labour 
and Money. No Outside Power 
Saves its Costin a 

Lime, Whiting, о: 
Cold Water Paints. Speed 10 to 
20 Square yds. per minute. 


Required. 
Few Days. 


No, 6a.— With detach- 


No, 6.—No tank ee 147/. 


No, aoe 6 gal- 


lons .. - 1704- 


No, da.—On wheels. 

seme C aiio 

as No, 4 . 180/ 
No, 6.—Large size, са- 


pacity 10 ње ое. 210, 


No. ба, Оп wheels, 


same capacity 236/- 


WELLS’ 


y = 


1 1 
: || 
: 
H di 


2- = A No, 9.— 


MANUFACTURERS OF 


ENCLOSED ENGINES, 


Fitted with Forced Lubrication throughout the Engine. 


IMPROVED LIME WASH. 


Only requires addition of cold water, Leaves agood surface, Price 
13/8 per cwt. Carriage paid in England and Wales, (If in 
lots of 8 owt. at a time 12/8 per owt.) 


, WELLS w FILTERS 


A [3 WELLS! s б r 


W. H. ALLEN, SON Co Lo 


Queen's Engineering Works, 
And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S. W. 


BEDFORD, 


. 
*, ГЕЗ 
c! ДИБИ 
re 


FITTED WITH PATENT 'SIGHT-FEED' SYPHONS. 
Over 12,000 Sold. 


Invaluable to Electric Light Installations 
and all users of machinery. 


Small Money Savers, as Dirtied Oil 

which has hith erto been thrown 

away can be Filtered and used again 
and again. 


SUPPLIED TO THE PRINCIPAL ELECTRIC LIGHT 
STATIONS & WORKS М THE UNITED KINGDOM. 


PRIOES. 

No. dp Small Users (no 
hon), 17" by W. 36/- 
seful Size, 99" by 10" 60/- 
No, 8,—For where a good quantity 
of oil requires vM 

2T" by 12" 7 * 
No, 4.—Large Filter, 86" by 18".. 11 
No, 5.—48" by 26" 1 
No, 8, —Powertul Filter, tor clean- 

ing large тн » 

oil, 64" by 80” . 336)- 


Telegraphic Address: 
„Pour, BEDFORD,” 


SUPPLIED TO 
Corporation and 
Municipal 
Authorities, 
Electric Light 
Companies, 
Shipyards, 
Mills, 
Mines, 
Collieries, 
for all purposes. 


View ehowina Six "*Allan'a" Enalaced Encinas aunniled ta Pinkatan Pawar Siatlan. Qlaenaw. 
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Patentees and 
Manufacturers 


. 


aie m 

„ WRITE FOR 

a CATALOGUE 
one SHOWING 

d FORTY-FIVE DESIGNS 
Aa | OF THE 

| BEST ELECTRIC STOVES 


ON THE MARKET. 


SHOWROOMS: 
69 and 70, ALDERSGATE ST., 
LONDON, E.C. 


WORKS: 


GLOBE WORKS, BROMSGROVE ST., 
BIRMINGHAM. 


S 


ГС 


Braulik Eclipse 
Intense Flame Arc Lamp 


1907 PATTERN. 
ALL LATEST IMPROVEMENTS. 
64 to 24 Hours Burning. 


INCLINED CARBONS 


O 
DIRECT or ALTERNATING 
CURRENT. 


PERFECT WORKING. 
Pale Gold Yellow Light. 


SMALL CURRENT - - 
- - CONSUMPTION. 
PRICES REASONABLE. 


Sample Lamp seat on approval to boaa-fide buyers. 


Supplied to Central Stations, 
Reliways, Corporations, ас. 


Large Stock of Flame 
and other Carbons. 


ARC LAMP COUPLINGS at and WINCHES. 


G. BRAU 1 217 oe Vener теши Street, 


Telephone: 5016 Bank. ue es 
Experienced Agents Wanted of all шый districts in the United Kingdom 


THE ELECTRICAL REVIEW. 


ES с. MANKES. ud. 
x eem 


Patent Induced Draught 
3 Electric Stoves. 


* 25 Я x 
: REPE з #ф С. ` 
* A wae m du М » 5. ‹ 2 
. A. . A X ee 
TN. * aru * . v г = 
" > «x „ wor ate’ e 
М» t ES P dior E e „ * Ta 
: $ ы -€ = : 1222 . e 
. SSY "n wx. „ rr BUG 
* * je T 
* е NS ^ ы 4 d 
& СА д / 


M 28, 1900. 


4l 


———— -—— 


WRITE FOR 
PARTICULARS 


OF THE 


LATEST DESIGNS 


IN 


ARTISTIC FITTINGS 


IN 


WOOD AND METAL, 


AND 


I GLASS AND WOOD AND 


Te d Addresses : 


К 
түш ыт > 00 > 
The “ FEATHERWEIGHT ” 


ELECTRIC HAND DRILL. 


Weighs only 10 Ibs. and drills up to { in. 


Geared Hand Drilling Machines 
for One or Three Speeds, Port- 
able Drills with Fiexibie Shaft, 
Electric Grinding and Polishing 
Machines a Speciality. 


S. WOLF & Co., 


138, SOUTHWARK STREET, LONDON, 8. E. 


‘Felegrams:, '* Widerstand London.“ 


Telephone: 6179 Central. 


ТҮТТҮ, 


HAND HAMMERED METAL, 


Hawkes, re Берет" Birmingham 500. ae 2 
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EFriciency-Price 


These points, together with prompt delivery count 
with MOTOR buyers. We are able to offer pur- 


chasers of POLYPHASE or DIRECT CURRENT 


LOW PRICES, 
HIGH EFFICIENCY, 


| 


Perfect Mechanical and Electrical Construction, High Class t PN 


QUICK DELIVERY. 


Having recently installed several labour-saving machines we are able to 
turn out Machines with promptness. 


OUR LOW PRICES WILL SECURE BUSINESS FOR YOU. 


We have separate Departments, each specially laid out with the view to turn out the following 
Specialities promptly, of first class workmanship and at a low price: | 


ALTERNATORS 
DYNAMOS 
MOTORS 
TRANSFORMERS 


SWITCHBOARDS 
SWITCHGEAR 
STARTERS 


JUNCTION BOXES 
FUSE BOXES 
FEEDER PILLARS 


V. I. f., 
PAPER INSULATED, 


OPEN, 
ENCLOSED and 
FLAME 

ARC LAMPS. 


AMMETERS, 
VOLTMETERS, 
PREPAYMENT METERS. 


d 


TELEGRAPH MATERIAL, 


INSULATORS, 
BATTERIES, 


VULCANISED BITUMEN, 


and avery vari 
CABLE and WIRE. =e: 


ASK FOR CATALOGUE K. I. 


1 AND PHILLIPS 
CHARLTON. 501 KENT. 
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H-SCHOMBURGASOHNEAG 
DOLE AGENT FW.OSTERMANN 


51/58 LCADENHALL STREET E C- 


-KUETTNER, MACDONELL & COOKSON, Ltd., 


ENGINEERS AND CONTRACTORS, 
' 87, Endell Street, Long Acre, LONDON, W.C. 
Teleph.: 6409 беклар. "Teleg.: 'KvEMACOO, London.” Codes A. B. C., 5th Ed. 


GLASS. | EBONITE. 
For ACCUMULATOR MAKERS and CHEMICAL PURPOSES. | 
BOXES, TUBES, RODS, | BOXES, VATS, 


AIR VENTS, VALVES, TROUGHS, RODS, 
INSULATORS, TUBES, SHEETS, 
SEPARATORS, 
‚Г. SEPARATORS, 
HYDROMETERS 
| INSULATORS, 
DENSIMETERS | 
. CUTTINGS, i 
COLLARS — 
and — LT » —.— = HEATHWAR à Co. 
,, CORKS Lend on Hire 


LADDERS, STEPS, 
TRESTLES, 
SCAFFOLDS, &c. 


Large Stocks at 
PARSON’S GREEN 
FAOTORY, 


. 
^ 

ї 

} ' 

| | КӨШ 

i 
é af Si 


rem] с 


RAMSDEN, CAMM & СО. 


Lrp.. 
BRIGHOUSE. YORKSHIRE, 


Aron, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 
Centractere to Н.М. Postmaster-General, the Indian and Colonial Governments, and Leading Raltway Companies. 
SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


‘INTERNATIONAL 


ELECTRICAL ENGINEERING CGO., 
Clun House, Surrey Street, LONDON, И.С. 


Makers of Three-phase and Continuous Current Crane Motors and 
Controllers, Electric Cranes, Pumping Plants, Hauling and Winding 
Engines, Rolling Mill Equipments, Electric Capstans, Gc. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Centracters, 


MAINS for TOWN LIGHTING. 


POWER, TRACTION, &c., „оер. 


COMPLETE INSTALLATIONS OF 


PNEUMATIC TUBES ron TRANSMISSION ОЕ PAPERS, &o. i 


Pelegrams:—" SUPRA, LONDON," Telephone Ne. 12,09 Cie steal. 19, WHARF ROAD, LONDON, N. | 


THE ADVERTISING VALUE 


of the B.T.H. EDISON ELECTRIC LAMP, to 
dealers and electricians, is a property which is 


deserving of serious consideration. 


| Purchasers of these lamps soon discover 
their superiority in light-giving and economy 
in current consumption, and are induced to 
make enquiries concerning other apparatus at 


the source from which the lamps were pur- 


chased. 


THE STERLING QUALITY, 
ECONOMICAL OPERATION, 


and ARTISTIC APPEARANCE 


OF: THE. 


, B.T.H. EDISON 
| | , ELECTRIC LAMP 


ensures repeat orders and 
"ues 2d a steady demand for all 
(0 BT.H. 4 
За EDISON. ~ electrical apparatus of 
das. y LT B.T.H. manufacture. 


THE BRITISH THOMSON-HOUSTON co., LTD, 


ELECTRICAL ENGINEERS AND MANUFACTURERS, 


HEAD OFFICE & WORKS: RUGBY. 
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KOLBEN & CO L. 20, BUDGE ROW, CANNON ST, EL. 
a Jy Plant Supplied to: 


TURBO-GENERATORS. DUBLIN CORPORATION. 

POLYPHASE PLANT. NEWPORT " | 

D.C. DYNAMOS & MOTORS. MIDDLESBORO' „ 

ELECTRIC CRANES. | METROPOLITAN ELECTRIC SUPPLY CO. 
MINING MACHINERY. ' MANX ELECTRIC RAILWAY CO. 


WATER TURBINES. SOUTH LANCS. POWER & TRACTION CO. 


ELECTRICAL INTERLOCKING. «222 


The Board of Trade have again and again urged the necessity of combining the Lock," and “ Block," ms by actual connection between the Telegraph 
Instruments and Levers, to effect “ inter-dependent oper d ag This t im vement, together wi Supplementary Automatic Train Action, has been 
Pally ARMER, under protection of various Patents granted or assigned to them. 


reliably accomplished and brought into practical use on several lines by Mesars. 
Diploma айга. Plans and Estimates, apply to 


SAXBY & FARMER, Ltd. Railway Signal Contractors, 53, Victoria Street, WESTMINSTER, LONDON, 8.W. 
Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


STEAM DYNAMOS, 
— ALTERNATORS, 
AND 
RECIPROCATING - MOTORS, 
TRANSFORMERS. 


7 . 


ELECTRICAL 


ENGINEERING co., LTD., LOUGH BOROUGH. 


BOILER MOUNTINGS. 
Turnbull’s Patents 


USED THE WORLD OVER. 


«VALVES! VALVES! VALVESTILSE] 
ALEX. TURNBULL & CO.. Ltd. | YELEGRAPM | TELEPHONES: 


8!8MQPBRIGOS. GLASGOW, = Code, „ Wett Unten, Career ee B 40. 


porer v 
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LAND AND SE 


ALL OVER 


| THE WORLD. 
LECTRICAL POWER STORAGE CO., L. 


(ESTABLISHED 1882. 
4, GREAT WINCHESTER STREET, LONDON, E.C 


Works: MILLWALL, LONDON, E. 


Telegrams : 4 Storage, London.’’ Telephone: No. 1253, London Wall. 


...... О ELENA MUHE 


TER, lem ШОШ 40 1. 


TUDOR - 


[ACCUMULATORS] 


List of Central Station Batterles In the Unitod Kingdom. 


Mansfield 


Barrow-in-Furness Hindhead 
Bexhill Hove Middlesborough 
Birmingham Hyde Middleton 
Blaenau Festiniog Hythe Mossley 
Bournemouth Ipswich Nelson 
Bradford Isle of Man Railways . Newcastle-on-Tyne 
Brighton Isle of Thanet Railways Northallerton 
Burnley Isleworth | Northampton 
Buxton Keighley Northwic 
Cardiff Kendal Pangbourne 
Chelmsford Kilmalcolm Partick 
Cheltenham Kilmarnock Pemberton 
Chester Kirkcaldy Plymouth 
Christchurch Leatherhead Pontypool . 
Coatbridge Leicester Portsmouth 
Colne Llandilo Preston 
Colwyn Bay Llandrindod Wells Queenstown 
Cork Rathmines 
Croydon Reading 
Darwen Loxpox : — Richmond 
Dewsbury | Bermondsey Rothesa 
Dover Central Electric Supply St. Annes-on-Bea 
Dukinfield Company Salford 
Edinburgh Central London Railway Sandown 
Farnworth Charing Cross & Strand Scarborough 
Felixstowe Chiswick Shipley 
Folkestone Ci E n London Southampton 
Galwa South Lancs. Tramways 
Glasgow County. ol London Stalybridge 
van Ealing Stoke 
Greenock Islington Stourbridge 
Grimsby Kensington & Knights- Sunderland 
Guernsey bridge Swansea 
Hackney Leyton Swindon 
Hamilton Metropolitan West Bromwich 
Harrow West Ham West Hartlepool 
Hastings Westminster West Kent 
Hebden Bridge Whitechapel Weymouth 
oman ala Willesden Winchester 
Wolverhampton 
High Ws combe Whitby 
owth Manchester York 


as PSP P Qf DP P fg QR, g ^ 


woes, THE TUDOR ACCUMULATOR CO., Ltd. s vs 


Near MANCHESTER. 
CONTRACTORS TO THE WAR OFFICE AND ADMIRALTY. 
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THOMAS BOLTON & SONS, Lr». 


COPPER SMELTERS & MANUFACTURERS. 
Registered Offiees: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
BROAD STREET METAL WORKS, BIRMINGHAM, 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
BUTTON ROLLING MILLS (Newton, Keates & Bolton), ВТ. HELENS. 


LONDON OFFICE: 88, BISHOPSGATE STREET WITHIN (W. Lee Mathews). 


TELEGRAPH ADDRESSES — WIREDRAWN, LONDON." "BOLTON. OAKAMOOR." “ROLLS. WIDNZES." 
“BOLTONS, BIRMINGHAM.” “BOLTON, SUTTON OAK.” 


A REriNING SHED at Wipnes, LApTINd Inaot COPPER. 


COPPER 


| HIGHEST CONDUCTIVITY FOR ALL | 
ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
‘Leading Саре Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Companies, &o., йс. 


Book of Stock Sections of Commutator Bars may be obtained at 110, Cannon Street, E.C. 


> > t 
D E 
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DRAKE & GORHAM, LTD., 


Wholosale Agonts for Supply to tho Trado of 


TANTALUM LAMPS 


THE TANTALUM LAMP. 


By the adoption of 
the Tantalum 
Lamp at the 

Constitutional Club, 

a saving of about 
£1,000 per annum 
in the cost of current 

has been effected. 


High efficiency. 


Instantaneous 
Lighting. 


Consumption of 


current less than | 
half that of a carbon | | Compared with an 
ДЬ. EDIE ү CAR ordinary 16 C.P. 


lamp of 110 volts, 
50 per cent. more 
light given. with 381 
per cent. less current. 


filament lamp of 
similar voltage and 
candle power. 


Filament 


as strong as the 
Will burn 


equally well 


ordinary 


carbon type. 
in all positions. 


IN THE "THEATRE, ' "THE CAFE," BRIDLINGTON. 


KE г GORH 


DRA 


Dept. H. 
5 LONDON: 66, Victoria Street, S.W. 5 
London, MANCHESTER: 47, Spring Gardens. . 
pee! GLASGOW: 50, Wellington Street. — 
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ELECTRICAL 
ENGINEERING. 


The New Engineering Journal of the Electrical Industry. 


PUBLISHED ON THURSDAYS. | PRICE 6d. WEEKLY. 


Su*scription Rates (Payable in Advance): United Kingdom, 6s. 6d. per Quarter; 12s. per Half Year; 21s. 6d. per Annum ; 
Abroad 318. per Annum. 


r POF AAS 


Among the Articles which wil! appear in the first few issues, 
are the following: 
“The Design of Generating Stations for the Economic Supply of Electricity,” by H. F. PARSHALL. 
“ Accuracies, Errors and Mistakes," by A. P. TROTTER. 
“Electric Traction on Railways," by PHILIP DAWSON. 
Some Points in the Design of Power Stations, by J. F. C. SNELL. 
Electrical Engineering in India (Illustrated with Photographs), by J W. MEARES (Electrical Adviser to the Government of India.) 
Progress in Incandescent Lamps, by M. SOLOMON. 
Design of Small Motors for Manufacture in Quantities,” by H. M. HOBART. 
" Resistance and Temperature," by C. W. S, CRAWLEY. 
" Coherers and Other Detectors for Wireless Telegraphy," by W. Н. ECCLES, D.Sc. 
Recent Progress in X-Ray Technique," by DR. LEWIS JONES (Medical Officer in charge cf the El. eti ical Department, St. а р 
Notes on Some Recent Developments in the Design of Electric Light Fittings,” by HAROLD WATSON (liustrated by G. HULME.) 
“Electric Driving in Jute Mills,“ by Н. Н. HODD. 
The Training of Telephone Operators, by М. M. FRANCE and J. M. EDMUNDS. 
The Great Northern, Piccadilly and Brompton Railway." 
The Thames Embankment and Bridge Tramways.”  . | ( Illustrated with Special Photographs asd Large Scale Drawings). 
) | 


“А New E. H. T. Remote Control Switchboard.” 


Sb de ed De i i i i i i i E 


First issue January 3rd, 1907. 


*'99999999999099990909090990999999 


Editorial and Publishing Offices: 203—206, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


— ———— Ó— ume 
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LT p" y» 
BATTERIES 


ARE NOW MADE IN SEVERAL OTHER TYPES THAN 
THOSE MANUFACTURED BY THE COMPANY 18 
YEARS AGO. 


CONTRACTORS AND USERS OF EVERY DES- 
CRIPTION OF STORAGE BATTERY ARE INVITED 
TO MAKE THEMSELVES ACQUAINTED WITH THE 
TYPES WE NOW MANUFACTURE, AND FACILITIES 
FOR EXAMINING ANY INSTALLATION NOW AT 
WORK CAN BE ARRANGED. 


SAMPLE PLATES OR COMPLETE UNITS WILL 
BE SUBMITTED TO INTENDING USERS FREE OF 
CHARGE ON RECEIPT OF ENQUIRY. 


THE * p yy 
| m 


BATTERY COMPANY. LTD.. 


DEPT. L, 


LUMFORD MILLS, BAKEWELL, DERBYSHIRE. 


Telegrams:—'* BATTERY. BAKEWELL.” Telephone ро. 2, BAKEWELL. 


London Office:—11, VICTORIA STREET, WESTMINSTER, S.W. 


Telegrams :—‘‘ CUMULOSE, LONDON." Telephone 291 West. 


ESTABLISHED 1888. 


ADDRESS PLATES 
LUI 


— T | P 


<a> 


алг "CHALLEN, Lid. 


MAKE 
С 
Automatic Presses AUTOMATI 


Blanking Presses P^ ^ n | NOTCHING 
Button Presses / "AT: 2 

Coining Presses 
Cupping Presses 
Cutting-out Presses , 
Drawing Presses 
Extending Presses 
Embossing Presses 
Four Crank Presses 
Geared Presses 
Heading Presses 
Indenting Presses 


TABLETS MADE 
FOR ALL PURPOSES. 


ENDOLITHIC MFG.C9, 
61: FORE STREET. LONDON zc. 


For ARMATURE PLATES 


Key G Lock Presses 
Lamp Parts Presses 
Medal Presses 
Notching Presses 
Oil. Can Presses 
Piercins Presses 


Rectifying Presses 
Self-Feed Presses . 
Trimming Presses Offices: 62, Conetitutioo ИШ, 


Un-Geared Presses BIRMINGHAM. 
Vertical Presses — À———— 
Wiring Presses. ENGINEERS. Established A.D. 1852. 


UNICA GEARS 
FOR SILENT DRIVES. 


CHEAPER, MORE DURABLE, and Stronger than 
Raw-hide. Unaffected by Oil. Write for List O. f all kinds. н өз} — ton r 
wor ectrica а! Purposes 
UNICA WORKS, SOUTH 
J. B. HAMILTON & CO., TOTTENHAM, LONDON, М. PUNCTUALITY A FEATURE. [2187 Central. 
J. . DODIMEAD & D & SON, 60, Tettonham yp Court Read, W. 


„ v Buffalo’ Injector 
Entirely : 


by one 


Handle. Class A lifts 24 ft. 


Class B litts 12 ft, 
ёш гд. 7 
озык” A . 
| ' Illustrated Price 
List on 
application to— 


GREEN & BOULDING, 


THOS. MILL à co., „23, New Bridge St. , London, E.C. 


88—88, Robertson St., Glasgow. Teleph. No.: — 12455, Central. 


Telegrams: 
* TEMPERATURE, 
Lonpon,”’ 


YORTEX TURBINES. "GIRARD TURBINES. PELTON WHEELS, 


TURBINES OF ALL OLASSES. Write for Particulars. 


| IN STONEWARE & PORCELAIN STONEWARE, 
| Glazed without Lead, 
| | BATTERY JARS AND ACID JARS. 
| | —— ; POWELL & CO., 


| REP AIRS RE-WINBINGS, RENEWING COMMUTATORS, k. | 


Wm. HARVIE & CO, Limited, 


Telegrams: ~ Bromide, Glasgow." 24, McALPINE ST., GLASGOW. 


G. B. UNSWORTH & SONS, Lid, iom xo 


Manufacturers of Electrical Wires of Every Description for Electrical Instruments, Dynamos, Machines, Telephones and Electric Bells. 
INSULATED LINE WIRES AND CABLE. 


тне HERCULES STORAGE CELL 


HEADLAND'S PATENT. 
NOTE EES Write for 
GRID pe mm —— — ишша{ — 


THE. HERCULES ELECTRICAL co. Church ыл, Battersea, LONDON, WC 


Tel. 1868 Battersea. 
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CABLE 


FANS = ae — pie Ц 
MOTORS. 
ARC LAMPS. 


ELECTRIC LIGHT, 
„n POWER, AND 
TELEPHONY. 
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QUEEN VICTORIA ST., 
LONDON, E.C. 


NORTH WOOLWICH, Е. 
Telegrams : * RL AT, Lowpon.” 


SEWING MACHINE 
MOTORS 


TELEPHONES 


FOR ALL PURPOSES. 


JAMES HOWDEN & CO, 


HIGH-SPEED ENGINES 7o poton, цоны 


on of Power, &c. 
Patented improvements giving the highest power and efficiency. 


Adopted by the Leading 
Public Authorities and 
Electric Light Companies. 


Sizes ranging from 5.B.H.P. to 
1500 B.H.P. COMPOUND 


and Triple Expansion 
Specially adapted for Colliery 
and Mill Work. 


Types. 


Highest Economy. 
Good Governing. 
Absence of Vibration 


Standard Sizes In Stock for 


Early Delivery . BE 
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The elementary theory of the å o and 
motor is clearly set torth, and the chapter 
which gives the theory of non-sparking commu- 
tation appears to usa distinct advance on the 
text-book treatment. The short. 

circuited coll is not separated from the rest of 
the armature, and rerarded by itself as 8- 
geome! stored up in it by virtue of ita self- 
tion. The armature and magnet are 
treated as a whole, and it is shown that the 
magnetic effect which would be due to the 
simple mechanieal rotation must be balanced 
by the magnetio effect due to the changing 
current, so that the total Пах remains constant 
if Б is to be avoided. Appendices in 
which the units and formule employed are 
tabulated, and a good index add not a little to 
the usefulness of the book, while a final word of 
praise should be given to it on the score of ite 
clear arrangement of paragraphs, good type 
and excellent printing.”—The Electrician. 
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“The book is well printed snd th» diagrams 
аге excellent. Beginning with the magnetic 
flux, and through electro-magnetic 

„ the alternator, the dynamo, 

hysteresis and ‘heating of armatures, Фо., it 

es with polyphase currents and rotatory 

fields and magnetic measurements. The 

appendix, consisting of a list of unite, symbols 

formule, is very handy. 80 is the index at 

the end. It is not much trouble to get an 

index, and it saves the student a vast amount of 
time. Literary World. 


The theory of the flux and the Faradaic 
idea of the lines of magnetio force and 
retentiveness are all subjected to discuasion 
and analysis. The generation of electromotive 

qualitative magnetism, hysteresis, and 

the beating of armatures, with polyphase 

currents rotary fields. are dealt with theo- 

retically and in detail with a conciseness and 

lucidity at which the most exacting student 

y cavil. The chapters on units and 

the magnetomotive force of armature currents 
are especially so treated. Morning Post. 


Illustrations, 


By 


1. А. KINGDON, B.A., 


formerly 
Math Schol. Pemb. Coll., Oxon, 


APPLIED 


Aa Introduction to the Design of - 
Blectro- magnetic Apparatus. 


Н. ALABASTER, GATEHOUSE & CO., 


4, LUDGATE HILL, 
LONDON, E.C. 


OPINIONS OF THE PRISS:— 


- 


MAGNETISM 


" Mr. Kingdon has been fortunate in 
up the subject immediately after it had 
through the transition stage. He has judi. 
ciously avoided the use of the higher mathe- 
matics, except in a very few instances where 
they could not be dispensed with. His openin 
chapters deal with the general principals o 
magnetism, explaining simply and concisely the 
law of the magnetic circuit. Numerical 
examples are here given and fully worked out, 
the tical units receive due attention, and a 
number of the most important problems in con- 
nection with the actions of currents on magnets 
are admirably discussed. Daily Chronicle. 


* In this book, however, we have the different 
aspects of applled magnetism, &mongst which 
we may mention the alternator, dynamo, 
motors and transformer, treated in accordance 
with our latest knowledge." —Eleetricity. 


“The author's treatment of the eleotro- 
magnetic units. the magnetomotive foroe of & 
current, the msgnetic traction, and generation 
of E.M F. is marked by thoroughness, per- 
spicuity and succinctness. Altogether we con- 
sider that Mr. Kingdon has written an 
admirable and workmaulike text-book, and its 
price should be an additional attraction to 
every student of the fascinating and useful 
science of electro-magnetism. Journal оў 
Education. ‘ 


„This book, which is to serve as an intro. 
duction to the design of electro-magnetic 
apparatus, is one which can be highly recom- 
mended to all students, and to thase who have 
only a practical knowledge of their profession. 
Tbe matter is tre uted in a lucid and complete 
manner, and bears the stamp of origiual 
thought." — Electrical Engineer. 
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hornton, A. G., 
Weston Miectrical Instruments Oo. 
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HORNSBY 
DIL & GAS 
[Omm 


SUCTION GAS PLANTS © 
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(д «s 
R. HORNSBY & SUNS, LTD., GRANT HAM. - P ii 


"ECL m 


KIRCHOFF'S - 
LAWS 


AND THEIR APPLICATION. 


Petrol Engine. 
Water - Cooled Cylinder 


Elastic Coupling, 


Telephone: 


* 

| EM 
{ Paper Covers. Is. 6d., Post Free. i 
* 


* 
By Е. C. RIMINGTON. / 
| / 


H. ALABASTER, GATEHOUSE & CO., 

4, LUDGATE HILL, 
_ LONDON, 

E.C. 


FOUR STANDARD SIZES :—1 KW., 2-5 KW., 35 KW. aud 5:5 KW. 


If you are interested make an appointment 
and see one of these Sets running at — 


— e n SOCIETE GRAMME, 144, Cr»ys Irn Poad. London, W.G 


HALL'S 


Patent Direct-Acting 


Boiler Feed Pump 


An ideal Pump for 
General Boiler-Feeding purposes. 


UP-TO-DATE IN EVERY WAY. 


P. HALL & SONS, 


Engineers, LIMITED, 


Peterboroug h. 


— > | | ; | : 
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insulating Material. 


ys, W. Н. 
А Mardonell & Oookson, Ltd. 
Peace, J. R., & Co, | А 
Roburine Or 
Swiss Mica Insulating Works, Ltd. 


^ 


Insulators, &c. 
Crystajate Mis. * L4. 
Doul & Co 
Micanite and Siep Oo., Ltd. 


Ostermann, Е. W. 
Price, Powell & Oo. 


Insurance. 
Nationa! poles General Insurance 


iron & Steel. 


Macfarlane 4 Co. 
бошт рме Steel Conduit Co., Lada. 


| Ladders. 
Heathman, J. H., & Oo. 


Lamps (Arc). 
Lamps, Ltd, 
Borland, F. J. 
Brit dun thomson. Houston Oo., Ltd. 
Reuss ер е & Co., Ltd. Lå 


Brush Electrical Engineering Oo., 
Crompton & Oo., Ltd. 


Drake ham, Ltd. 
пса U. E. L. Co., Lad, 


Gilbert Are Lamp Oo., ra 
Jandus Arc Lamp богы 
Johnson & Phillips, L 


Ltd. 
Westminster ee Co. 


Lamps (Incandescence). 


tannia Electric Lamp Works, Du: 
Britta Thomson - Houston Oo., L 
Brush Electrical Engineering Co., 
Consol Electric Lamps. 


555 Ltd. v. k. . Oo., Lid. 


Lead Smelters. 
Pass & Bon, Lid. 


Lifts and Accessories. Ў 


Liquid Meters. 
Holden & Brooke, Ltd. 


Lubricants, 
Engelbert & Со, 


1 


Manufacturing Electricians. 


British Thomson - Houston Co., Ltd. 
Croggon & Co., Ltd. 

Jaeger Bros. 

Johnson & Phi Ltd. 

Mod eoch, W., & ; Ltd. 


Metallic Packing. 


Green & Boulding. 
Newton & 1 


Mica. 
Baxter, R. & B. 


British Mica Со., Led. 
Taylor & Со. 


Motors. 


British Thomson-Houston Co., Ltd. 

British Westinghouse Elec. &, Mig. 
Co., Ltd. 

Brooks Ltd. 

5 байге CoA 
rus ec ба m " 

Churton, T. Harding, & 

East Anglian Engineering Co., Ltd. 

Electromotors, Ltd. 

General Electric Co., Ltd. 

Holmes, J. H., & Co. 

International Elec. CE T Co. 

zobnson & Phillips, L 

o & Motor Co., Ltd. 

крк Co, 


m 
Rhodes Electrical Mtg., Oo., Ltd. 
Bun Electrical Co., Ltd. 
Veritys Ltd. | 
Vickers, Sons & Maxim, Led. © 


Motor Starters & Coutrolicrs. 


Adams Manufacturing Oo., Lid. 
Allam, E. P., & Co. 

British Thomson- Houston p Ltd. 
Brush он ипе Co.,Ltd. 


7 
M W., & Oo., Ltd, » 
Reyrolle, y» 4 Oo., L 
Thomas, Bertram. 
Veritys La. 


Name Plates. 
Neal, В, 


011 Cans and Filters, 


vacuum Oll Oo., Ltd. 
Wella, A. C., & Оо 


` ӨН Separators. 
Holden & Brooke, Ltd. 


Patent Agents. 
Raworth, J. E, 


Platinum. 
Edison & Swan U. . L. Oo., Ltd. 


Porcelain Appliances. 
Bi l, d. 
Dorman & Smith. 
Doulton & Co., Ltd. 


Pulleys. 


Croft & Perkins. 

Mork Patent Pulley Block Co. 

Yeon Tl. Pulley & Mill Gearing 
4L 


Radiators. 


Carron Com 
Dowsing 
Bupplies, 14d. 


y, The 
ant Heat Co., Taa: 


Rail Bonds. 
Forest City Electric Oo. 


' Nallway Signals. 
Saxby & Farmer, Lid. 


Rheostats. 


Adams Manufacturing Oo., Ltd. 
British Thomson-Houston Co., Ltd. 
Thomas, Bertram, 


Schools and Colleges. 


» Inst. Corres. Instruction. 
Oorrespondence Schools 


Elec. 
Interna 


Wan 


Screws and Terminals. 


Davis & Timmins, Lud. 
Lench, T. W,, Ltd. 
Veritys Lid. 


Soldering. 
Feldt, Gustavus. 


Stampings. 


Armstrong, Stevens & Воп, 
Endolithic Manufacturing Co. 
Jenkins, R. 

Renkev, J. * Sons, Ltd. 
Thormann, B. 


Steam Dryers or Water 
Separators. 
Holden & Brooke, Lid. t 


Steam Pipes. 
Dore & Co. 


Steam Traps. 


Crosby Steam & Valve Oo. 
н W. B., 4 LEM 
Holden & Brooke, L 


Stokers. 


Eríith's Engineering Oo., 10, 
Proctor, J., Ltd. 


Switchboards. 


Adams Manufacturing Co., га. 
British Thomson-Houston Co. 
Brush Electrical Enginee Do bia. 
Consolidated Supply Co., Ltd. 
General 8 „Lit d. 
Hodges, Oeoil & 
Johnson & Philips Lad. Ltd. 
MoGeoch, ns 
Parmiter, Hope & a len: 
Sanders, Wm. & & Оо: 
Thomas, Bertram 
Veritys Ltd. 


Switches. 


ritish Thomson-Houston 
Brosh Electrica) Engineering 
Cantie Switch Manufacturing Co. 
General E:ectric Co., Lid. 
Hart Manufacturing Co. 
Lundberg, A. P., & Sons. 
Thomas, Bertram, 


worth Electrica! Mfg. Oo., Ltd. 


8 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Poles. 
Wade, R., Bons & Co., Ltd. 


Telephones. 


British L.M. Ericsson Mfg. Co. 
Croggon & Co., Ltd. 

General Electric Co., Ltd. 

Gent & Co., Ltd. 

Bterling . & Heotrio Co. 
Veritys L 

Western — Co, 


Testing Laboratories. 
Eleotrical Standardising, Testing and 
Training Inst. 


Tools, &c. 


Armstrong, Stevens & Son, 
Braabar, А 
Стовіег 1 & Co. 


Herbert, A. Led. 
Newbold, W., & Co., Lid. 
Rhodes, J., 4 Sons 

Selig, Sonnenthal 4 Co. 
Taylor & Challen, Lid. 
Walt, B., & Oo. 


Tramway Brakes. 


ваа Westinghouse Elec. & Mfg. 
1 L 


Tramway Supplies. 


British Thomson-Houston Oo. Ltd. 
Brush Electrical] En ring Oo., Là. 
Dick, Kerr & Co., L 

General e ros Lid. 


MoGeoch, W., & cia E: 
United B jo Oat Lid 
Veritys Ltd. 


Transfers. 
Butcher, J. H., 4 Oo. 


Transformers. 
British Thomson-Houston Oo., Ltd. 
Brush Electrica! En Go., Ltd, 
Johnson & Phillips, 
Turbines, 


British Westinghouse Elec. & Mig. 
ring Oo., Ld. 


Oo., 
Brush Electrica! Enginee 
Gilbert Gilkes & Co., Lad. 
Gordon, J vy & Co. 


Turners. 
Bonnella, D. H., & Son, Led. 


Varnishes, G0. 
Fred., Ch 


Crane, emical Co. 
Edison & Swan U.E.L. Co., Led. 
Sterling Varnish Co. 


Valves. 
Holden & Brooke, Ltd. 


Ventilation. 
Adams Man Oo., Lud. 
Belliss & сози L 
Davidson & Co. 
Keith, Jas., & . Oo., Lad, 
Veritys Lid. 


` Vulcanite. 
Carson Evans, & Co. 


Praun, H., & 


Welding. 
Thermit, Ltd. 


Wire (Covered). 


Anchor Cable Co., Ltd. 
British Insulated and Helsby Cables, 


Ltd, 
Brush Electrical ; Co., Ld. 
Callender's Cable & o., Lad. 


werke, A. G. 
General Eleotrio 885 pe 
Glover, W. T., & 
Henlepe, W. P., 9 Works 


Hooper Telegraph and India-Rabber 


Johnson '& Phillips, Ltd. Е 
Land and Sea Ca le Works, Led. 
Liverpool Electric Cable Co., Ltd. 
London Electric Wire Co., Ltd. 
MoGeoch, W., & Co., Ltd. 

St. Helens Cable and Rubber Oo., Lid. 
Buddeutsche Kabelwerke, A. G. 
Union Cable Co., 144. 

Unsworth, d. i & Sona, Ltd. 
Veritys Lid. 


Wire рий егей). 


. Davis & Timmins, L 
” Ramsden, Camm & oo, Led. 
Smith, F., & Co., Lid. 


Wiring Systems. 


Conduit and Insulation Oo., Ltd. 

General Eléctric Co., Ltd. 

New Brotherton Tube Oo., Lid. 

Oldbury Steel Conduite Lid. 

Perfecta дешен Steel Tube and 
Conduit Co. 

Simplex Coo — Lia. 


Jennings, O., & Oo. | 


MISCELLANEOUS ANNOUNCEMENTS 
relating to Situations, Articles for Sale and Wanted, &c., appear ов p. 27, &c. 
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THE MORDEY- FRICKER ELECTROLYTIC PREPAYMENT MEIER. 


. | Since Inttcducing this Meter ia October, 1905, | 
8 | REPETITION ORDERS have been re.eived fr m the following customers: 


N.. of No. С No. of 
Orders. Orders. Orders. 
Aldershot U. DC 955 * 2 | Fleetwood & Dist. E.L. & P. Synd. 2 | Norwich Corp. E 5 
Aberystwith (Chiswick | ES. Corp) 2 | Ilford U.D.C. i ; . 7] Oulton Broad Flectiicity Co. 4 
Bootle Corporation ... 3 | Long Eaton U.D.C. 3 | Sheerness E.L. & T. Co., Lid. 3 
Bournemouth and Poole E. s. co. 3 | Maidstone Corp .. 5 | Stoke-upon-Trent Corp 3. 
Chiswick E.S. Corp. 6 | Newcastle & District E.L. Co. * 2 | Suffolk Electricity — С. 5 
Colwyn Bay U.D.C. 2 | Northern Counties ES. Со. 8 | Willesden U. D. Cc. . 4 
г 3 | Northwich E. S. Co. .. 7| Wednesbury Corp. 2. 


Devonport Corp. 


The Mordey-Fricker Electricity Meter Co., Ltd., 82, Victoria Street, London, S. W. 


MASCHINENFABRIK OERLIKON 


GENERATORS, MCTORS, TRANSFORMERS, SWITCHBOARDS 


‘For Central Stations, 8 and Distribution of Power, 
e "a & Electric Traction, Electric Cranes, Pumping Plants, pun. 


WORES EMTLOYING ABOUT 9000 MEN. 


Є 2 
; Ф 
AS d 
S < 
DERE ж 
S 7 
e$ А 


- 


2750 K.V.A. З-РНАЗЕ GENERATOR. 


- æ 


ENQUIRIES RECEIVED AND PROMPTLY ATTENDED TO BY: 


6. | WUTHRICH, Oswaldestre House, Norfolk Street, 
_WAMAGER AND LONDON RESIDENT ENGINEER, Strand, London, W.C. 
2 _ Telegraphic Address: —“ OBRLIK, LONDON.“ Te'ephone No. 4167 GWRRARD i 


G. BIHL & COMP., 


LADOWITZ араны Ж 


Formerly ROBERT HANKES NACHFOLGER, 
G. m. b. H., = 


Maker of all kinds of Porcelain and China Telegraph 9 „ 
! and Telephone Insulators, Cleats, Tubes, Lampholdcrs, — a 
Fuse Bases and Bridges, Roses, Counter weights, Tumler 
Switch Bases, Switches, Handles, Wall Plugs, Cutouts, 
oblong or round. jt 
SPECIAL TYPES MADE TO ORDER. 


a Own Testing Apparatus at the Works to test up to : “ Б 
100,000 Volts. 7 


БИ. E _ARCHIBALD CAMPBELL, 27, Chancery Lane. W.C. 


-æ 
— p^ 
1 ud 


DAVIS а TIMMINS, L™ 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. — -3 
CONTRACTORS TO — MANUFACTURERS ure 
Н.М. GOVERNMENT. | Мета Screws ann Turneo Work = 
Tue War OFFICE, ÅDMIRALTY, Cur From Soup Drawn Roos, -> 
PosTAL TELEGRAPH DEPARTMENT, c. By Automatic MACHINERY FOR —— B 
Ano Colonial GOVERNMENTS. ENGINEERS, ELECTRICIANS, Ac. 


All these Goods are shown Full Size and kent in Snak: | | y. ЖӨ 


p 
— 
S 
— 
— 


BTRAIQAT DRAWN, BRASS, IRON ANB STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT Hi STOOL 
ESTIMATES FOR SCREWS ANB TORNED PARTS ӨЙ RECEIPT OF PATTERNS. 


3 
č 

i 

xd 

OONEEBXIOSEIRUARENBILID REDPVUGTION FOR LARGER сыпат. 2 
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‘GBEEAWOOD & BATLEY, Ltd, 


Albion Works, du 


КОЛА Electrical and:General Engineers 
| | | \ : у Р | | \ | 


De Laval’s Patent Steam Turbine Dynamos, 


W. О. TEBBUTT, Р.О. Вох 1471 Cape Town. 


| “7002 .—DYNAMO FOR 55 WORK, 120 Volts, 2500 Amps., 250 Reve. 


(DIESEL 01 ENGINE 


(Using CRUDE : or RESIDUE OIL). 


0*1d. per B.H.P. hour, or 
0*145d. per B. O. T. UNIT. 


` Grand Prix, Liège, 
1905. 


In Most Successful Use In mang 
Tramway, Electric Light and Pewer 
Stations. 


BIRMINGHAM TRAMWAYS Total Works 
Cost, including Fuel, 011, Water, Stores, 
Wages, Repairs and Maintenance 


ч 0°"862® „м. 
A per Unit. 


LS 


|o Made in all 
ES | E mi. id Sizes from 


Ж 


= 
^ 
— 
` ] 
q^ 
z Y 


B.H.P. 


Уу Ў, ез E i ; T e FIM e у: А > 
| f р St ak ea NÉ * 
EMD oi RE ДУ pE Over 
500 B.H.P. (340 K.W.) Diesel Engine and Generator. E 000 
B.H.P. "s Use. 


Мше Books DIESEL ENGINE 60., LTD., ^^ “10%, E. o. 


Registered 66 ўе |: PHAN 99 Trade Mark. 


WATERTIGHT == COUPLINGS, 


TWO and THREE POLE, FOR 


PORTABLE MACHINERY & INSTALLATIONS, FIELD PLANTS, MOTORS, 
MINES, SHIPYARDS, WORKSHOPS, RAILWAY CARRIAGES, &c. 


These Couplings have been designed to mbet the demand for a handy and effective 
coupler for wires and cables батур current to portable lights and moving machinery. 
n conjunction with our special cables in flexible steel tubes, or with any good 
flexible armoured cable, a pertoully safe and watertight installation of the largest size 
can bo fitted up, varied and removed in a far shorter time than by any other method, 
and by unskilled labour, without waste of materials. 


GREATLY REDUCED PRICES. 


() SIMMONDS BROS., (2. 


4, 6 & 8, Newton Street, HOLBORN, W.C, 


"Phones : 2804 Gerrard, 12,061 Gantral. lelagrama : '"NIPHON, LONOUA 


2-WAY TEE. 


|. PLAIN COUPLING 
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Silvertown 
Cables 
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Electric Light, Telegraph and Telephone. 


The | 
India Rubber, Gutta Percha, and Telegraph 
Works Co., Ltd., 


Head Offices: Works: 
106, Cannon Street, London, E. C. Silvertown, London, E. 


“Silvertown” 
Motors 


m 
Ew Е с 
A) ‚ „А "^. dM 
= NL. i" o» 


Üpen Protected, Enclo ed Ventilated and 
Totally Enclosed Types. 


VOU IN LÍ II. Any. 


FEB 22 1907 


^ UNIVERSITY OF M 


ijt in 
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